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Abstract, Figs 1, 5-6. wirings; 

Forming pixel electrodes, Tomoyuki discloses pixel 
electrodes 12. See, e.g., and 
Tomoyuki, Figs 1, 5-6. 

forming dummy conductive 
patterns, the dummy 
patterns comprising at least gate and drain drivers and the 
about 30% of the area of the pixel electrodes 12 and not in 
insulating substrate, the contact with the gate lines GLs 
dummy conductive patterns and drain lines DLs. See, e.g., 

Tomoyuki, Abstract, Figures 1, 
connection pads and the 5-6. Further, the dummy 5 and 
pixel electrodes such that 5a can be continuous or can be a 
the dummy patters are not in shape corresponding to a pixel 
contact with any of the electrode. See, e.g., Tomoyuki, 
wiring. 

Tomoyuki discloses dummy film 
5 and 5a is located between the 

situated between the 

Abstract, 132, Figures 1, 5-6. 
The dummy film 5 and 5a would 
comprise at least 30% of the area 
or a specified region. 

CLAIM 10 
The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 11 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 

alloys. '629 patent, col. 1,11. 26-39. 
CLAIM 12 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the upper layer 
wiring material is selected 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
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from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 

tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

alloys thereof. 
CLAIM 13 
The method for forming an 
array substrate for display 
according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 

.to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 14 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 15 
The method for forming an 
array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 16 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g:, the 
'629 patent, col. 1,11. 26-39. 

DC:50680696.1 
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U.S. PATENT NO. 6.689.629 - TOMOYUKI IN VIEW OF KUBOTA 

Japanese Pub. No. 2000-098909 to Tomoyuki in view of U.S. Patent No. 6,157,430 to 

Kubota renders obvious Claims 2-8 and 10-16 of the '629 patent. 

CLAIM 1 PRIOR ART DISCLOSURE - PRIOR ART DISCLOSURE -
TOMOYUKI *909 KUBOTA 
Tomoyuki discloses a TFT array 
substrate 11 including display 
pixels. See, e.g., Tomoyuki, 
Abstract, Figs 1, 5-6. 

An array substrate for 
display, comprising: 

a layer of an insulating 
substrate, having an area; 

Tomoyuki discloses a TFT array 
substrate 11 including display 
pixels. See, e.g., Tomoyuki, 
Abstract, Figs 1, 5-6. 

a thin film transistor array 
formed on the insulating 
substrate; 

Tomoyuki discloses a TFT array 
substrate 11 including display 
pixels. See, e.g., Tomoyuki, 
Abstract, Figs 1,5-6. 

a plurality of wiring 
arranged on the insulating 
substrate, each wiring 
having a first end, the 
wiring in communication 
with at least one of the 
transistors in the thin film 

Tomoyuki discloses TFT array 
substrate including wiring, drain 
lines DLs and gate lines GLs. 
See, e.g., Tomoyuki, Abstract, 
Figs 1, 5-6. 

array; 
connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; 

Tomoyuki discloses that the gate 
driver and drain driver connect to 
the gate lines GLs and drain lines 
DLs. See, e.g., Tomoyuki, 
Abstract, Figs 1, 5-6. 

pixel electrodes, and Tomoyuki discloses pixel 
electrodes 12. See, e.g.. 
Tomoyuki, Figs 1, 5-6. 

Dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 

Tomoyuki discloses dummy film 
5 and 5 a is located between the 
gate and drain drivers and the 
pixel electrodes 12 and not in 
contact with the gate lines GLs 
and drain lines DLs. See, e.g., 
Tomoyuki, Abstract, Figures 1, 
5-6. Further, the dummy 5 and 
5a can be continuous or can be a 
shape corresponding to a pixel 
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contact with any of the 
wiring. 

electrode. See, e.g., Tomoyuki, 
Abstract, 132, Figures 1, 5-6. 
The dummy film 5 and 5 a would 
comprise at least 30% of the area 
or a specified region. 

CLAIM 2 
The array substrate for 
display according to claim 
1, wherein at least one of 
the wirings comprises at 
least an upper layer and a 
lower layer of conductive 
materials. 

Kubota discloses a lower 
layer .wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 3 
The array substrate for 
display according to claim 2 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g.. 

alloys. 

Kubota, col. 4,11. 39-55. 
CLAIM 4 
The array substrate for 
display according to claim 2 
wherein the upper layer-
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 5 
The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
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chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 

tantalum, titanium and 
alloys thereof. 

Kubota, col. 4,11. 39-55. 
CLAIM 6 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 
5, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM? 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

The array substrate for 
display according to claim 4 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

CLAIMS 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

The array substrate for 
display according to claim 5 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

CLAIM 9 
Tomoyuki discloses a TFT array 
substrate 11 including display 
pixels. See, e.g., Tomoyuki, 

A meted for forming an 
array substrate for display, 
comprising: 

Abstract, Figs 1, 5-6. 
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forming a layer of an 
insulating substrate, having 
an area; 

Tomoyuki discloses a TFT array 
substrate 11 including display 
pixels. See, e.g., Tomoyuki, 
Abstract, Figs 1, 5-6. 

forming a thin film 
transistor array formed on 
the insulating substrate; 

Tomoyuki discloses a TFT array 
substrate 11 including display 
pixels. See, e.g., Tomoyuki, 
Abstract, Figs 1, 5-6. 

each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the 

Tomoyuki discloses TFT array 
substrate including wiring, drain 
lines DLs and gate lines GLs. 
See, e.g., Tomoyuki, Abstract, 

thin film array; Figs 1, 5-6. 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 
wirings; 

Tomoyuki discloses that the gate 
driver and drain driver connect to 
the gate lines GLs and drain lines 
DLs. See, e.g., Tomoyuki, 
Abstract, Figs 1, 5-6. 

Forming pixel electrodes. Tomoyuki discloses pixel 
electrodes 12. See, e.g., and 
Tomoyuki, Figs 1, 5-6. 

forming dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Tomoyuki discloses dummy film 
5 and 5 a is located between the 
gate and drain drivers and the 
pixel electrodes 12 and not in 
contact with the gate lines GLs 
and drain lines DLs. See, e.g., 
Tomoyuki, Abstract, Figures 1, 
5-6. Further, the dummy 5 and 
5a can be continuous or can be a 
shape corresponding to a pixel 
electrode. See, e.g., Tomoyuki, 
Abstract, ^ 32, Figures 1, 5-6. 
The dummy film 5 and 5a would 
comprise at least 30% of the area 
or a specified region. 

CLAIM 10 
The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g.. 
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Kubota, col. 4,11. 39-55. 
CLAIM 11 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the lower layer 
wiring material is selected 
from the group consisting-of 
aluminum and aluminum 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 

alloys. 

Kubota, col. 4,11. 39-55. 
CLAIM 12 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 13 
The method for forming an 
array substrate for display 
according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g.. 
Kubota, col. 4,11. 39-55. 

CLAIM 14 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium. 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 
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CLAIM 15 
The method for forming an 
array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium. 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 16 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium. 
tantalum, molybdenum or 
alloys thereof. See e.g.. 
Kubota, col. 4,11. 39-55. 

DC:50680698.1 
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U.S. PATENT NO. 6.689.629 - ZHANG 

U.S. Patent No. 5,995,189 to Zhang anticipates Claims 1-5, 7-13, and 15-16 of the '629 

patent. 

CLAIM 1 PRIOR ART DISCLOSURE - ZHANG 
An array substrate for display, 
comprising: 

Zhang discloses a liquid crystal display device. See, 
e.g., Zhang, Title, Figs. 1 and 16-17. 

a layer of an insulating substrate, 
having an area; 

Zhang discloses a substrate 1 made of glass or quartz, 
including an area. See, e.g., Zhang, 1:35-36, Figs. 1 
and 16-17. 

a thin film transistor array formed on 
the insulating substrate; 

Zhang discloses scan lines 2 and signal lines 3 are 
formed on the element substrate 1 and 101 in a matrix 
with TFTs and pixel electrodes at the crossover points 
of the scan and signal lines. See, e.g., Zhang, 1:34-40, 
6:40-44, Figs. 1 and 16-17. 

a plurality of wiring arranged on the 
insulating substrate, each wiring having 
a first end, the wiring in 
communication with at least one of the 

Zhang discloses scan lines 2 and signal lines 3 and are 
connected to the TFTs. See, e.g., Zhang, 1:34-40, 
3:32-40, Figs. 1 and 16-17. 

transistors in the thin film array; 
connections pads, each connection pad 
contacting the first end of at most one 
of the plurality of wirings; 

Zhang discloses that the signal lines 2 and scan lines 3 
also connect to extension terminals 6. See, e.g., 
Zhang, 1:45-47, 6:51-60, Figs. 1 and 16-17. 

pixel electrodes, and Zhang discloses a pixel section 12. See, e.g., Zhang, 
Figs. 1 and 16-17. 

dummy conductive patterns, the 
dummy patterns comprising at least 
about 30% of the area of the insulating 
substrate, the dummy conductive 
patterns situated between the 
connection pads and the pixel 
electrodes such that the dummy patters 
are not in contact with any of the 
wiring. 

Zhang discloses dummy wirings 304 located in the 
sealing material formation region patterns which can 
be located between the pixel section and the extension 
terminals. See, e.g., Zhang, Figs. 4, 8 and 16. Further, 
the dummy wirings are not in contact with the wiring. 

Zhang also discloses that, for example, the distance 
between wiring is 50 [xm and that the dummy wirings 
are 30 [im leaving only 10 pim between the wiring and 
dummy wiring. See, e.g., Zhang, 10:7-17. Thus, the 
dummy patterns would comprise at least 30% of the 
area. 
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CLAIM 2 
Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 

The array substrate for display 
according to claim 1, wherein at least 
one of the wirings comprises at least an 
upper layer and a lower layer of 
conductive materials. 

See, e.g., Zhang, 9:29-33. 

CLAIM 3 
The array substrate for display 
according to claim 2 wherein the lower 
layer wiring material is selected from 
the group consisting of aluminum and 
aluminum alloys. 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
See, e.g., Zhang, 9:29-33. 

CLAIM 4 
The array substrate for display 
according to claim 2 wherein the upper 
layer wiring material is selected from 
the group consisting of molybdenum, 
chromium, tantalum, titanium and 
alloys thereof. 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
See, e.g., Zhang, 9:29-33. 

CLAIM 5 
The array substrate for display 
according to claim 3, wherein the upper 
layer wiring material is selected from 
the group consisting of molybdenum, 
chromium, tantalum, titanium and 
alloys thereof. 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
See, e.g., Zhang, 9:29-33. 

CLAIM 7 
The array substrate for display 
according to claim 4 wherein the upper 
layer wiring material does not become 
insoluble in an acid or alkaline etchant. 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
The upper layer of titanium would inherently meet this 
limitation. See, e.g., Zhang, 9:29-33. 

CLAIM 8 
The array substrate for display 
according to claim 5 wherein the upper 
layer wiring material does not become 
insoluble in an acid or alkaline etchant. 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
The upper layer of titanium would inherently meet this 
limitation. See, e.g., Zhang, 9:29-33. 

CLAIM 9 
A meted for forming an array substrate 
for display, comprising: 

Zhang discloses a liquid crystal display device. See, 
e.g., Zhang, Title, Figs. 1 and 16-17. 

forming a layer of an insulating 
substrate, having an area; 

Zhang discloses a substrate 1 made of glass or quartz, 
including an area. See, e.g., Zhang, 1:35-36, Figs. 1 
and 16-17. 

forming a thin film transistor array 
formed on the insulating substrate; 

Zhang discloses scan lines 2 and signal lines 3 are 
formed on the element substrate 1 and 101 in a matrix 
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with TFTs and pixel electrodes at the crossover points 
of the scan and signal lines. See, e.g., Zhang, 1:34-40, 
6:40-44, Figs. 1 and 16-17. 

each wiring having a first end, the 
wiring in communication with at least 
on of the transistors in the thin film 
array; 

Zhang discloses scan lines 2 and signal lines 3 and are 
connected to the TFTs. See, e.g., Zhang, 1:34-40, 
3:32-40, Figs. 1 and 16-17. 

forming connections pads, each 
connection pad contacting the first end 
of at most one of the plurality of 
wirings; ^ 

Zhang discloses that the signal lines 2 and scan lines 3 
also connect to extension terminals 6. See, e.g., 
Zhang, 1:45-47, 6:51-60, Figs. 1 and 16-17. 

forming pixel electrodes, and Zhang discloses a pixel section 12. See, e.g., Zhang, 
Figs. 1 and 16-17. 

forming dummy conductive patterns, Zhang discloses dummy wirings 304 located in the 
the dummy patterns comprising at least sealing material formation region patterns which can 
about 30% of the area of the insulating be located between the pixel section and the extension 
substrate, the dummy conductive terminals. See, e.g., Zhang, Figs. 4, 8 and 16. Further, 
patterns situated between the the dummy wirings are not in contact with the wiring, 
connection pads and the pixel 
electrodes such that the dummy patters 
are not in contact with any of the 
wiring. 

Zhang also discloses that, for example, the distance 
between wiring is 50 (xm and that the dummy wirings 
are 30 [Am leaving only 10 [xm between the wiring and 
dummy wiring. See, e.g., Zhang, 10:7-17. Thus, the 
dummy patterns would comprise at least 30% of the 
area. 

CLAIM 10 
The method for forming an array 
substrate for display according to claim 
9, wherein at least one of the wirings 
comprises at least an upper layer and a 
lower layer of conductive materials. 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
See, e.g., Zhang, 9:29-33. 

CLAIM 11 
The method for forming an array 
substrate for display according to claim 
10 wherein the lower layer wiring 
material is selected from the group 
consisting of aluminum and aluminum 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
See, e.g., Zhang, 9:29-33. 

alloys. 
CLAIM 12 
The method for forming an array 
substrate for display according to claim 
10 wherein the upper layer wiring 
material is selected from the group 
consisting of molybdenum, chromium. 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
See, e.g., Zhang, 9:29-33. 
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tantalum, titanium and alloys thereof. 
CLAIM 13 
The method for forming an array 
substrate for display according to claim 
11, wherein the upper layer wiring 
material is selected from the group 
consisting of molybdenum, chromium, 
tantalum, titanium and alloys thereof. 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
See, e.g., Zhang, 9:29-33. 

CLAIM 15 
The method for forming an array 
substrate for display according to claim 
12 wherein the upper layer wiring 
material does not become insoluble in 
an acid or alkaline etchant. 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
The upper layer of titanium would inherently meet this 
limitation. See, e.g., Zhang, 9:29-33. 

CLAIM 16 
The method for forming an array 
substrate for display according to claim 
13 wherein the upper layer wiring 
material does not become insoluble in 
an acid or alkaline etchant. 

Zhang discloses that the wiring can comprise of a 
three layer film of titanium, aluminum, and titanium. 
The upper layer of titanium would inherently meet this 
limitation. See, e.g., Zhang, 9:29-33. 

DC:50680699.1 
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U.S. PATENT NO. 6.689.629 - ZHANG IN VIEW OF SONG 

U.S. Patent No. 5,995,189 to Zhang in view of U.S. Patent No. 6,163,356 to Song renders 

obvious Claims 2-8 and 10-16 of the '629 patent. 

PRIOR ART DISCLOSURE -CLAIM 1 PRIOR ART DISCLOSURE -
ZHANG SONG 

An array substrate for 
display, comprising: 

Zhang discloses a liquid crystal 
display device. See, e.g., Zhang, 
Title, Figs. 1 and 16-17. 

a layer of an insulating 
substrate, having an area; 

Zhang discloses a substrate 1 
made of glass or quartz, 
including an area. See, e.g., 
Zhang, 1:35-36, Figs. 1 and 16-
17. 

a thin film transistor array 
formed on the insulating 
substrate; 

Zhang discloses scan lines 2 and 
signal lines 3 are formed on the 
element substrate 1 and 101 in a 
matrix with TFTs and pixel 
electrodes at the crossover points 
of the scan and signal lines. See, 
e.g., Zhang, 1:34-40, 6:40-44, 
Figs. 1 and 16-17. 

a plurality of wiring 
arranged on the insulating 
substrate, each wiring 
having a first end, the 
wiring in communication 
with at least one of the 
transistors in the thin film 

Zhang discloses scan lines 2 and 
signal lines 3 and are connected 
to the TFTs. See, e.g., Zhang, 
1:34-40, 3:32-40, Figs. 1 and 16-
17. 

array; 
connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; 

Zhang discloses that the signal 
lines 2 and scan lines 3 also 
connect to extension terminals 6. 
See, e.g., Zhang, 1:45-47, 6:51­
60, Figs. 1 and 16-17. 

pixel electrodes, and Zhang discloses a pixel section 
12. See, e.g., Zhang, Figs. 1 and 
16-17. 

Dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 

Zhang discloses dummy wirings 
304 located in the sealing 
material formation region 
patterns which can be located 
between the pixel section and the 
extension terminals. See, e.g.. 
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situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Zhang, Figs. 4, 8 and 16. 
Further, the dummy wirings are 
not in contact with the wiring. 

Zhang also discloses that, for 
example, the distance between 
wiring is 50 [Am and that the 
dummy wirings are 30 [im 
leaving only 10 [im between the 
wiring and dummy wiring. See, 
e:g., Zhang, 10:7-17. Thus, the 
dummy patterns would comprise 
at least 30% of the area. 

CLAIM 2 
The array substrate for 
display according to claim 
1, wherein at least one of 
the wirings comprises at 
least an upper layer and a 
lower layer of conductive 
materials. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 811. 
5-18. 

CLAIM 3 
The array substrate for 
display according to claim 2 ' 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 8 11. 

alloys. 5-18. 
CLAIM 4 
The array substrate for 
display according to claim 2 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

alloys thereof. 
CLAIM 5 
The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
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tantalum, titanium and 5-18. 
alloys thereof. 
CLAIM 6 
The array substrate for 
display according to claim 
5, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 7 
The array substrate for 
display according to claim 4 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 8 
The array substrate for 
display according to claim 5 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 9 
A meted [sic] for forming 
an array substrate for 

Zhang discloses a liquid crystal 
display device. See, e.g., Zhang, 

display, comprising: Title, Figs. 1 and 16-17. 
forming a layer of an 
insulating substrate, having 

Zhang discloses a substrate 1 
made of glass or quartz, 
including an area. See, e.g., an area; 
Zhang, 1:35-36, Figs. 1 and 16-
17. 

forming a thin film 
transistor array formed on 
the insulating substrate; 

Zhang discloses scan lines 2 and 
signal lines 3 are formed on the 
element substrate 1 and 101 in a 
matrix with TFTs and pixel 
electrodes at the crossover points 
of the scan and signal lines. See, 
e.g., Zhang, 1:34-40, 6:40-44, 
Figs. 1 and 16-17. 
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each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the 

Zhang discloses scan lines 2 and 
signal lines 3 and are connected 
to the TFTs. See, e.g., Zhang, 
1:34-40, 3:32-40, Figs. 1 and 16-

thin film array; 17. 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 
wirings; 

Zhang discloses that the signal 
lines 2 and scan lines 3 also 
connect to extension terminals 6. 
See, e.g., Zhang, 1:45-47, 6:51­
60, Figs. 1 and 16-17. 

Forming pixel electrodes. Zhang discloses a pixel section 
and 12. See, e.g., Zhang, Figs. 1 and 

16-17. 
forming dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Zhang discloses dummy wirings 
304 located in the sealing 
material formation region 
patterns which can be located 
between the pixel section and the 
extension terminals. See, e.g., 
Zhang, Figs. 4, 8 and 16. 
Further, the dummy wirings are 
not in contact with the wiring. 

Zhang also discloses that, for 
example, the distance between 
wiring is 50 (am and that the 
dummy wirings are 30 jim 
leaving only 10 nm between the 
wiring and dummy wiring. See, 
e.g., Zhang, 10:7-17. Thus, the 
dummy patterns would comprise 
at least 30% of the area. 

CLAIM 10 
The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 11 
The method for forming an 
array substrate for display 
according to claim 10 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
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wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

alloys. 
CLAIM 12 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 13 
The method for forming an 
array substrate for display 
according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 14 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 15 
The method for forming an 
array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song discloses a dual layer 
wiring including aluminum 
with chromium. 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 
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CLAIM 16 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

DC:50680703.1 
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U.S. PATENT NO. 6,689.629 - ZHANG IN VIEW OF THE '629 APA 

U.S. Patent No. 5,995,189 to Zhang in view of the '629 Admitted Prior Art renders 

obvious Claims 2-8 and 10-16 of the '629 patent. 

CLAIM 1 PRIOR ART DISCLOSURE -PRIOR ART DISCLOSURE -
ZHANG THE '629 APA 

An array substrate for 
display, comprising: 

Zhang discloses a liquid crystal 
display device. See, e.g., Zhang, 
Title, Figs. 1 and 16-17. 

a layer of an insulating 
substrate, having an area; 

Zhang discloses a substrate 1 
made of glass or quartz, 
including an area. See, e.g.. 
Zhang, 1:35-36, Figs. 1 and 16-
17. 

a thin film transistor array 
formed on the insulating 
substrate; 

Zhang discloses scan lines 2 and 
signal lines 3 are formed on the 
element substrate 1 and 101 in a 
matrix with TFTs and pixel 
electrodes at the crossover points 
of the scan and signal lines. See, 
e.g., Zhang, 1:34-40, 6:40-44, 
Figs. 1 and 16-17. 

a plurality of wiring 
arranged on the insulating 
substrate, each wiring 
having a first end, the 
wiring in communication 
with at least one of the 
transistors in the thin film 

Zhang discloses scan lines 2 and 
signal lines 3 and are connected 
to the TFTs. See, e.g., Zhang, 
1:34-40, 3:32-40, Figs. 1 and 16-
17. 

array; 
connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; 

Zhang discloses that the signal 
lines 2 and scan lines 3 also 
connect to extension terminals 6. 
See, e.g., Zhang, 1:45-47, 6:51­
60, Figs. 1 and 16-17. 

pixel electrodes, and Zhang discloses a pixel section 
12. See, e.g., Zhang, Figs. 1 and 
16-17. 

Dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 

Zhang discloses dummy wirings 
304 located in the sealing 
material formation region 
patterns which can be located 
between the pixel section and the 
extension terminals. See, e.g., 
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situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Zhang, Figs. 4, 8 and 16. 
Further, the dummy wirings are 
not in contact with the wiring. 

Zhang also discloses that, for 
example, the distance between 
wiring is 50 ^m and that the 
dummy wirings are 30 [im 
leaving only 10 nm between the 
wiring and dummy wiring. See, 
e.g., Zhang, 10:7-17. Thus, the 
dummy patterns would comprise 
at least 30% of the area. 

CLAIM 2 
The array substrate for 
display according to claim 
1, wherein at least one of 
the wirings comprises at 
least an upper layer and a 
lower layer of conductive 
materials. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 3 
The array substrate for 
display according to claim 2 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 

alloys. molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 4 
The array substrate for 
display according to claim 2 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 

alloys thereof. '629 patent, col. 1,11. 26-39. 
CLAIM 5 
The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
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from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 6 
The array substrate for 
display according to claim 
5, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 7 
The array substrate for 
display according to claim 4 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 8 
The array substrate for 
display according to claim 5 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to Oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 9 
A meted for forming an 
array substrate for display, 
comprising: 

Zhang discloses a liquid crystal 
display device. See, e.g., Zhang, 
Title, Figs. 1 and 16-17. 

forming a layer of an 
insulating substrate, having 

Zhang discloses a substrate 1 
made of glass or quartz, 
including an area. See, e.g., an area; 
Zhang, 1:35-36, Figs. 1 and 16-
17. 

forming a thin film 
transistor array formed on 
the insulating substrate; 

Zhang discloses scan lines 2 and 
signal lines 3 are formed on the 
element substrate 1 and 101 in a 
matrix with TFTs and pixel 
electrodes at the crossover points 
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of the scan and signal lines. See, 
e.g., Zhang, 1:34-40, 6:40-44, 
Figs. 1 and 16-17. . 
Zhang discloses scan lines 2 and 
signal lines 3 and are connected 
to the TFTs. See, e.g., Zhang, 

each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the 1:34-40, 3:32-40, Figs. 1 and 16-
thin film array; 17. 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 
wirings; 

Zhang discloses that the signal 
lines 2 and scan lines 3 also 
connect to extension terminals 6. 
See, e.g., Zhang, 1:45-47, 6:51­
60, Figs. 1 and 16-17. 

Forming pixel electrodes. Zhang discloses a pixel section 
and 12. See, e.g., Zhang, Figs. 1 and 

16-17. 
forming dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Zhang discloses dummy wirings 
304 located in the sealing 
material formation region 
patterns which can be located 
between the pixel section and the 
extension terminals. See, e.g., 
Zhang, Figs. 4, 8 and 16. 
Further, the dummy wirings are 
not in contact with the wiring. 

Zhang also discloses that, for 
example, the distance between 
wiring is 50 ^m and that the 
dummy wirings are 30 |xm 
leaving only 10 (j,m between the 
wiring and dummy wiring. See, 
e.g., Zhang, 10:7-17. Thus, the 
dummy patterns would comprise 
at least 30% of the area. 

CLAIM 10 
The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 11 
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The '629 APA discloses a The method for forming an 
array substrate for display 
according to claim 10 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 

alloys. '629 patent, col. 1,11. 26-39. 
CLAIM 12 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 13 
The method for forming an 
array substrate for display 
according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

alloys thereof. 
CLAIM 14 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 
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CLAIM 15 
The '629 APA discloses a The method for forming an 

array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 16 
The '629 APA discloses a The method for forming an 

array substrate for display 
according to claim 13 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

DC:50680705.1 
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U.S. PATENT No. 6,689,629 - ZHANG IN VIEW OF KUBOTA 

U.S. Patent No. 5,995,189 to Zhang in view of U.S. Patent No. 6,157,430 to Kubota 

renders obvious Claims 2-8 and 10-16 of the '629 patent. 

PRIOR ART DISCLOSURE -PRIOR ART DISCLOSURE -CLAIM 1 
KUBOTA ZHANG 

Zhang discloses a liquid crystal 
display device. See, e.g., Zhang, 

An array substrate for 
display, comprising: 

Title, Figs. 1 and 16-17. 
Zhang discloses a substrate 1 
made of glass or quartz, 
including an area. See, e.g., 

a layer of an insulating 
substrate, having an area; 

Zhang, 1:35-36, Figs. 1 and 16-
17. 
Zhang discloses scan lines 2 and 
signal lines 3 are formed on the 
element substrate 1 and 101 in a 

a thin film transistor array 
formed on the insulating 
substrate; 

matrix with TFTs and pixel 
electrodes at the crossover points 
of the scan and signal lines. See, 
e.g., Zhang, 1:34-40, 6:40-44, 
Figs. 1 and 16-17. 
Zhang discloses scan lines 2 and 
signal lines 3 and are connected 

a plurality of wiring 
arranged on the insulating 
substrate, each wiring 
having a first end, the 
wiring in communication 
with at least one of the 
transistors in the thin film 

to the TFTs. See, e.g., Zhang, 
1:34-40,3:32-40, Figs. 1 and 16-
17. 

array; 
Zhang discloses that the signal 
lines 2 and scan lines 3 also 
connect to extension terminals 6. 

connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; See, e.g., Zhang, 1:45-47, 6:51­

60, Figs. 1 and 16-17. 
pixel electrodes, and Zhang discloses a pixel section 

12. See, e.g., Zhang, Figs. 1 and 
16-17. 
Zhang discloses dummy wirings 
304 located in the sealing 
material formation region 
patterns which can be located 
between the pixel section and the 
extension terminals. See, e.g., 

dummy conductive patterns, 
the dummy patterns 
comprising at least about 
30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
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Zhang, Figs. 4, 8 and 16. situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Further, the dummy wirings are 
not in contact with the wiring. 

Zhang also discloses that, for 
example, the distance between 
wiring is 50 jam and that the 
dummy wirings are 30 |im 
leaving only 10 |im between the 
wiring and dummy wiring. See, 
e.g., Zhang, 10:7-17. Thus, the 
dummy patterns would comprise 
at least 30% of the area. 

CLAIM 2 
The array substrate for 
display according to claim 
1, wherein at least one of 
the wirings comprises at 
least an upper layer and a 
lower layer of conductive 
materials. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 3 
The array substrate for 
display according to claim 2 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 

alloys. 

Kubota, col. 4,11. 39-55. 
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CLAIM 4 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 2 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 5 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 6 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 
5, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 7 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 4 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. group consisting of 

chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 
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CLAIM 8 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 5 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. group consisting of 

chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 9 
Zhang discloses a liquid crystal A meted for forming an 

array substrate for display, 
comprising: 

display device. See, e.g., Zhang, 
Title, Figs. 1 and 16-17. 
Zhang discloses a substrate 1 
made of glass or quartz, 
including an area. See, e.g., 

forming a layer of an 
insulating substrate, having 
an area; 

Zhang, 1:35-36, Figs. 1 and 16-
17. 
Zhang discloses scan lines 2 and 
signal lines 3 are formed on the 
element substrate 1 and 101 in a 

forming a thin film 
transistor array formed on 
the insulating substrate; 

matrix with TFTs and pixel 
electrodes at the crossover points 
of the scan and signal lines. See, 
e.g., Zhang, 1:34-40, 6:40-44, 
Figs. 1 and 16-17. 

each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the 

Zhang discloses scan lines 2 and 
signal lines 3 and are connected 
to the TFTs. See, e.g., Zhang, 
1:34-40, 3:32-40, Figs. 1 and 16-

thin film array; 17. 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 

Zhang discloses that the signal 
lines 2 and scan lines 3 also 
connect to extension terminals 6. 
See, e.g., Zhang, 1:45-47, 6:51­
60, Figs. 1 and 16-17. wirings; 

Forming pixel electrodes. Zhang discloses a pixel section 
and 12. See, e.g., Zhang, Figs. 1 and 

16-17. 
forming dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 

Zhang discloses dummy wirings 
304 located in the sealing 
material formation region 
patterns which can be located 

CC24 - 4 
Page 528 of 1919



APPENDIX CC24 

between the pixel section and the 
extension terminals. See, e.g., 

insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Zhang, Figs. 4, 8 and 16. 
Further, the dummy wirings are 
not in contact with the wiring. 

Zhang also discloses that, for 
example, the distance between 
wiring is 50 |im and that the 
dummy wirings are 30 (am 
leaving only 10 between the 
wiring and dummy wiring. See, 
e.g., Zhang, 10:7-17. Thus, the 
dummy patterns would comprise 
at least 30% of the area. 

CLAIM 10 
The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 11 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 

alloys. 

Kubota, col. 4,11. 39-55. 
CLAIM 12 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
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tantalum, molybdenum or 
alloys thereof. See e.g., 

tantalum, titanium and 
alloys thereof. 

Kubota, col. 4,11. 39-55. 
CLAIM 13 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The method for forming an 
array substrate for display 
according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 14 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 

The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. tantalum, molybdenum or 

alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 15 
The method for forming an 
array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 
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CLAIM 16 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

DC:50680708.1 
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U.S. PATENT NO. 6.689.629 - WATANABE '811 

Japanese Publication No. H06-082811 to Watanabe '811 anticipates Claims 1-5, 7-13, 

and 15-16 of the '629 patent. 

CLAIM 1 PRIOR ART DISCLOSURE - Watanabe '811 
An array substrate for display, 
comprising: 

Watanabe '811 discloses an array substrate for a liquid 
crystal display and method of forming an array 
substrate. See e.g., Watanabe '811, Fig. 5, and [0034]. 
Watanabe '811 discloses a glass and thus insulating 
substrate upon which a TFT array of a liquid crystal 

a layer of an insulating substrate, 
having an area; 

display is formed. See e.g., Watanabe '811, Fig. 5, 
item 200, and [0034]-[0038]. 

a thin film transistor array formed on 
the insulating substrate; 

Watanabe '811 discloses an array substrate for a liquid 
crystal display and method of forming an array 
substrate. See e.g., Watanabe '811, Fig. 5, and [0034], 

a plurality of wiring arranged on the 
insulating substrate, each wiring having 
a first end, the wiring in 
communication with at least one of the 

Watanabe '811 discloses thin film transistors 
connected by signal and scanning lines 5 and 9. See 
e.g., Watanabe '811, [0035]. 

transistors in the thin film array; 
connections pads, each connection pad 
contacting the first end of at most one 
of the plurality of wirings; 

The device in Watanabe '811 is an active matrix 
display that as discussed above includes scanning and 
signal lines that provide video-signal to thin film 
transistors. See e.g., Watanabe '811, [0035]. These 
lines are shown to connect to respective signal lines 
and scanning lines driving circuits. See e.g., Watanabe 
'811, Fig. 5. Connection pads would be inherently 
present in Watanabe '811 because such is the typical 
connection between the lines and the driving circuits. 
Watanabe '811 shows pixel electrodes as items 7 in 
figure 4. See e.g., Watanabe '811, Fig. 4, item 7, and 

pixel electrodes, and 

[0035], 
dummy conductive patterns, the 
dummy patterns comprising at least 
about 30% of the area of the insulating 
substrate, the dummy conductive 
patterns situated between the 
connection pads and the pixel 
electrodes such that the dummy patters 
are not in contact with any of the 
wiring. 

Watanabe '811 shows metal dummy patterns in figure 
5 as items 25 and 27 situated between the connection 
pads and pixel electrode array and are not in contact 
with any of the wiring. See e.g., Watanabe '811, Fig. 
5, and [0071], 

It is possible to select any region between the pixel 
electrode and the connection pads where the dummy 
patterns are formed shown in figure 5 where at least 
30% of the area shown is covered by the dummy 
pattern to meet this limitation. See e.g., Watanabe 
'811, Figs. 5. 
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CLAIM 2 
The array substrate for display 
according to claim 1, wherein at least 
one of the wirings comprises at least an 
upper layer and a lower layer of 
conductive materials. 

Watanabe '811 discloses that the wiring structures are 
multilayers with the lower layer including aluminum 
and the upper layer including, chromium or titanium. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

CLAIM 3 
The array substrate for display 
according to claim 2 wherein the lower 
layer wiring material is selected from 
the group consisting of aluminum and 
aluminum alloys. 

Watanabe '811 discloses that the wiring structures are 
multilayers with the lower layer including aluminum 
and the upper layer including, chromium or titanium. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

CLAIM 4 
The array substrate for display 
according to claim 2 wherein the upper 
layer wiring material is selected from 
the group consisting of molybdenum, 
chromium, tantalum, titanium and 
alloys thereof. 

Watanabe '811 discloses that the wiring structures are 
multilayers with the lower layer including aluminum 
and the upper layer including, chromium or titanium. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

CLAIM 5 
The array substrate for display 
according to claim 3, wherein the upper 
layer wiring material is selected from 
the group consisting of molybdenum, 
chromium, tantalum, titanium and 
alloys thereof. 

Watanabe '811 discloses that the wiring structures are 
multilayers, with the lower layer including aluminum 
and the upper layer including, chromium or titanium. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

CLAIM 7 
The array substrate for display 
according to claim 4 wherein the upper 
layer wiring material does not become 
insoluble in an acid or alkaline etchant. 

Watanabe '811 discloses an upper layer of chromium 
or titanium, which inherently meets this limitation. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

CLAIM 8 
The array substrate for display 
according to claim 5 wherein the upper 

Watanabe '811 discloses an upper layer of chromium 
or titanium, which inherently meets this limitation, 

layer wiring material does not become See e.g., Watanabe '811, [0047] and [0058]-[0059]. 
insoluble in an acid or alkaline etchant. 
CLAIM 9 
A meted [sic] for forming an array 
substrate for display, comprising: 

Watanabe '811 discloses an array substrate for a liquid 
crystal display and method of forming an array 
substrate. See e.g., Watanabe '811, Fig. 5, and [0034], 
Watanabe '811 discloses a glass and thus insulating 
substrate upon which a TFT array of a liquid crystal 
display is formed. See e.g., Watanabe '811, Fig. 5, 

forming a layer of an insulating 
substrate, having an area; 

item 200, and [0034]-[0038]. 

CC25 - 2 
Page 533 of 1919



APPENDIX CC25 

forming a thin film transistor array 
formed on the insulating substrate; 

Watanabe '811 discloses an array substrate for a liquid 
crystal display and method of forming an array 
substrate. See e.g., Watanabe '811, Fig. 5, and [0034]. 

each wiring having a first end, the 
wiring in communication with at least 
on of the transistors in the thin film 
array; 

Watanabe '811 discloses thin film transistors 
connected by signal and scanning lines 5 and 9. See 
e.g., Watanabe '811, [0035]. 

forming connections pads, each 
connection pad contacting the first end 
of at most one of the plurality of 
wirings; 

The device in Watanabe '811 is an active matrix 
display that as discussed above includes scanning and 
signal lines that provide video-signal to thin film 
transistors. See e.g., Watanabe '811, [0035], These 
lines are shown to connect to respective signal lines 
and scanning lines driving circuits. See e.g., Watanabe 
'811, Fig. 5. Connection pads would be inherently 
present in Watanabe '811 because such is the typical 
connection between the lines and the driving circuits. 
Watanabe '811 shows pixel electrodes as items 7 in 
figure 4. See e.g., Watanabe '811, Fig. 4, item 7, and 

forming pixel electrodes, and 

[0035], 
forming dummy conductive patterns, 
the dummy patterns comprising at least 
about 30% of the area of the insulating 
substrate, the dummy conductive 
patterns situated between the 
connection pads and the pixel 
electrodes such that the dummy patters 
are not in contact with any of the 
wiring. 

Watanabe '811 shows metal dummy patterns in figure 
5 as items 25 and 27 situated between the connection 
pads and pixel electrode array and are not in contact 
with any of the wiring. See e.g., Watanabe '811, Fig. 
5, and [0071]. 

It is possible to select any region between the pixel 
electrode and the connection pads where the dummy 
patterns are formed shown in figure 5 where at least 
30% of the area shown is covered by the dummy 
pattern to meet this limitation. See e.g., Watanabe 
'811, Figs. 5. 

CLAIM 10 
The method for forming an array 
substrate for display according to claim 
9, wherein at least one of the wirings 
comprises at least an upper layer and a 
lower layer of conductive materials. 

Watanabe '811 discloses that the wiring structures are 
multilayers with the lower layer including aluminum 
and the upper layer including, chromium or titanium. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

CLAIM 11 
The method for forming an array 
substrate for display according to claim 
10 wherein the lower layer wiring 
material is selected from the group 
consisting of aluminum and aluminum 

Watanabe '811 discloses that the wiring structures are 
multilayers with the lower layer including aluminum 
and the upper layer including, chromium or titanium. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

alloys. 
CLAIM 12 
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The method for forming an array 
substrate for display according to claim 
10 wherein the upper layer wiring 
material is selected from the group 
consisting of molybdenum, chromium, 
tantalum, titanium and alloys thereof. 

Watanabe '811 discloses that the wiring structures are 
multilayers with the lower layer including aluminum 
and the upper layer including, chromium or titanium. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

CLAIM 13 
The method for forming an array 
substrate for display according to claim 
11, wherein the upper layer wiring 
material is selected from the group 
consisting of molybdenum, chromium, 
tantalum, titanium and alloys thereof. 

Watanabe '811 discloses that the wiring structures are 
multilayers with the lower layer including aluminum 
and the upper layer including, chromium or titanium. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

CLAIM 15 
The method for forming an array 
substrate for display according to claim 
12 wherein the upper layer wiring 
material does not become insoluble in 
an acid or alkaline etchant. 

Watanabe '811 discloses an upper layer of chromium 
or titanium, which inherently meets this limitation. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

CLAIM 16 
The method for forming an array 
substrate for display according to claim 
13 wherein the upper layer wiring 
material does not become insoluble in 
an acid or alkaline etchant. 

Watanabe '811 discloses an upper layer of chromium 
or titanium, which inherently meets this limitation. 
See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

DC:50680714.1 
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U.S. PATENT NO. 6.689.629 - WATANABE '811 IN VIEW OF SONG 

Japanese Publication No. H06-082811 to Watanabe in view of U.S. Patent No. 6,163,356 

to Song renders obvious Claims 2-8 and 10-16 of the '629 patent. 

CLAIM 1 PRIOR ART DISCLOSURE -PRIOR ART DISCLOSURE -
SONG Watanabe '811 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 

An array substrate for 
display, comprising: 

Watanabe '811, Fig. 5, and 
[0034]. 
Watanabe '811 discloses a glass 
and thus insulating substrate 
upon which a TFT array of a 
liquid crystal display is formed. 

a layer of an insulating 
substrate, having an area; 

See e.g., Watanabe '811, Fig. 5, 
item 200, and [0034]-[0038]. 

a thin film transistor array 
formed on the insulating 
substrate; 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 
Watanabe '811, Fig. 5, and 
[0034], 

a plurality of wiring 
arranged on the insulating 
substrate, each wiring 
having a first end, the 
wiring in communication 
with at least one of the 
transistors in the thin film 

Watanabe '811 discloses thin 
film transistors connected by 
signal and scanning lines 5 and 9. 
See e.g., Watanabe '811, [0035]. 

array; 
connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; 

The device in Watanabe '811 is 
an active matrix display that as 
discussed above includes 
scanning and signal lines that 
provide video-signal to thin film 
transistors. See e.g., Watanabe 
'811, [0035]. These lines are 
shown to connect to respective 
signal lines and scanning lines 
driving circuits. See e.g., 
Watanabe '811, Fig. 5. 
Connection pads would be 
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inherently present in Watanabe 
'811 because such is the typical 
connection between the lines and 
the driving circuits. 

pixel electrodes, and Watanabe '811 shows pixel 
electrodes as items 7 in figure 4. 
See e.g., Watanabe '811, Fig. 4, 
item 7, and [0035]. 

Dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Watanabe '811 shows metal 
dummy patterns in figure 5 as 
items 25 and 27 situated between 
the connection pads and pixel 
electrode array and are not in 
contact with any of the wiring. 
See e.g., Watanabe '811, Fig. 5, 
and [0071], 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed 
shown in figure 5 where at least 
30% of the area shown is covered 
by the dummy pattern to meet 
this limitation. See e.g.. 
Watanabe '811, Figs. 5. 

CLAIM 2 
The array substrate for 
display according to claim 
1, wherein at least one of 
the wirings comprises at 
least an upper layer and a 
lower layer of conductive 
materials. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 3 
The array substrate for 
display according to claim 2 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 

alloys. 5-18. 
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CLAIM 4 
The array substrate for 
display according to claim 2 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 

Song discloses a dual layer 
wiring including aluminum 
with chromium. 
molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

alloys thereof. 
CLAIM 5 
The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Song discloses a dual layer 
wiring including aluminum 
with chromium. 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 6 
The array substrate for 
display according to claim 
5, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. 

Song discloses a dual layer 
wiring including aluminum 
with chromium. 
molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 7 
The array substrate for 
display according to claim 4 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 8 
The array substrate for 
display according to claim 5 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 9 
A meted [sic] for forming Watanabe '811 discloses an array 
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substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 

an array substrate for 
display, comprising: 

Watanabe '811, Fig. 5, and 
[0034]. 

forming a layer of an 
insulating substrate, having 
an area; 

Watanabe '811 discloses a glass 
and thus insulating substrate 
upon which a TFT array of a 
liquid crystal display is formed. 
See e.g., Watanabe '811, Fig. 5, 
item 200, and [0034]-[0038]. 

forming a thin film 
transistor array formed on 
the insulating substrate; 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g., 
Watanabe '811, Fig. 5, and 
[0034]. 

each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the 

Watanabe '811 discloses thin 
film transistors connected by 
signal and scanning lines 5 and 9. 
See e.g., Watanabe '811, [0035]. 

thin film array; 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 
wirings; 

The device in Watanabe '811 is 
an active matrix display that as 
discussed above includes 
scanning and signal lines that 
provide video-signal to thin film 
transistors. See e.g., Watanabe 
'811, [0035]. These lines are 
shown to connect to respective 
signal lines and scanning lines 
driving circuits. See e.g.. 
Watanabe '811, Fig. 5. 
Connection pads would be 
inherently present in Watanabe 
'811 because such is the typical 
connection between the lines and 
the driving circuits. 

forming pixel electrodes. Watanabe '811 shows pixel 
electrodes as items 7 in figure 4. and 
See e.g., Watanabe '811, Fig. 4, 
item 7, and [0035]. 

forming dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 

Watanabe '811 shows metal 
dummy patterns in figure 5 as 
items 25 and 27 situated between 
the connection pads and pixel 
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insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

electrode array and are not in 
contact with any of the wiring. 
See e.g., Watanabe '811, Fig. 5, 
and [0071], 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed 
shown in figure 5 where at least 
30% of the area shown is covered 
by the dummy pattern to meet 
this limitation. See e.g., 
Watanabe '811, Figs. 5. 

CLAIM 10 
The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 11 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

Song discloses a dual layer 
wiring including aluminum 
with chromium. 
molybdenum, tantalum or 
antimony on top. See e.g. 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

alloys. 
CLAIM 12 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

alloys thereof. 
CLAIM 13 
The method for forming an 
array substrate for display 

Song discloses a dual layer 
wiring including aluminum 
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according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 

with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

alloys thereof. 
CLAIM 14 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 15 
The method for forming an 
array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 16 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

DC:50680718.1 
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U.S. PATENT NO. 6,689.629 - WATANABE '811 IN VIEW OF THE '629 APA 

Japanese Publication No. H06-082811 to Watanabe in view of the '629 Admitted Prior 

Art renders obvious Claims 2-8 and 10-16 of the '629 patent. 

PRIOR ART DISCLOSURE -CLAIM 1 PRIOR ART DISCLOSURE -
Watanabe '811 THE *629 APA 

An array substrate for 
display, comprising: 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 
Watanabe '811, Fig. 5, and 
[0034]. 

a layer of an insulating 
substrate, having an area; 

Watanabe '811 discloses a glass 
and thus insulating substrate 
upon which a TFT array of a 
liquid crystal display is formed. 
See e.g., Watanabe '811, Fig. 5, 
item 200, and [0034]-[0038]. 

a thin film transistor array 
formed on the insulating 
substrate; 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g., 
Watanabe '811, Fig. 5, and 
[0034]. 

a plurality of wiring 
arranged on the insulating 
substrate, each wiring 
having a first end, the 
wiring in communication 
with at least one of the 
transistors in the thin film 

Watanabe '811 discloses thin 
film transistors connected by 
signal and scanning lines 5 and 9. 
See e.g., Watanabe '811, [0035], 

array; 
connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; 

The device in Watanabe '811 is 
an active matrix display that as 
discussed above includes 
scanning and signal lines that 
provide video-signal to thin film 
transistors. See e.g., Watanabe 
'811, [0035]. These lines are 
shown to connect to respective 
signal lines and scanning lines 
driving circuits. See e.g.. 
Watanabe '811, Fig. 5. 
Connection pads would be 
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inherently present in Watanabe 
'811 because such is the typical 
connection between the lines and 
the driving circuits. 

pixel electrodes, and Watanabe '811 shows pixel 
electrodes as items 7 in figure 4. 
See e.g., Watanabe '811, Fig. 4, 
item 7, and [0035], 

dummy conductive patterns, 
the dummy patterns 
comprising at least about 
30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Watanabe '811 shows metal 
dummy patterns in figure 5 as 
items 25 and 27 situated between 
the connection pads and pixel 
electrode array and are not in 
contact with any of the wiring. 
See e.g., Watanabe '811, Fig. 5, 
and [0071], 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed 
shown in figure 5 where at least 
30% of the area shown is covered 
by the dummy pattern to meet 
this limitation. See e.g., 
Watanabe '811, Figs. 5. 

CLAIM 2 
The array substrate for 
display according to claim 
1, wherein at least one of 
the wirings comprises at 
least an upper layer and a 
lower layer of conductive 
materials.' 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 3 
The array substrate for 
display according to claim 2 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 

alloys. molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 
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CLAIM 4 
The array substrate for 
display according to claim 2 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 

alloys thereof. '629 patent, col. 1,11. 26-39. 
CLAIM 5 
The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 6 
The array substrate for 
display according to claim 
5, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 7 
The array substrate for 
display according to claim 4 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 8 
The array substrate for 
display according to claim 5 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 
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CLAIM 9 
A meted [sic] for forming 
an array substrate for 
display, comprising: 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 
Watanabe '811, Fig. 5, and 
[0034]. 

forming a layer of an 
insulating substrate, having 
an area; 

Watanabe '811 discloses a glass 
and thus insulating substrate 
upon which a TFT array of a 
liquid crystal display is formed. 
See e.g., Watanabe '811, Fig. 5, 
item 200, and [0034j-[0038]. 

forming a thin film 
transistor array formed on 
the insulating substrate; 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g., 
Watanabe '811, Fig. 5, and 
[0034]. 

each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the 

Watanabe '811 discloses thin 
film transistors connected by 
signal and scanning lines 5 and 9. 
See e.g., Watanabe '811, [0035]. 

thin film array; 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 
wirings; 

The device in Watanabe '811 is 
an active matrix display that as 
discussed above includes 
scanning and signal lines that 
provide video-signal to thin film 
transistors. See e.g., Watanabe 
'811, [0035]. These lines are 
shown to connect to respective 
signal lines and scanning lines 
driving circuits. See e.g.. 
Watanabe '811, Fig. 5. 
Connection pads would be 
inherently present in Watanabe 
'811 because such is the typical 
connection between the lines and 
the driving circuits. 

forming pixel electrodes, Watanabe '811 shows pixel 
electrodes as items 7 in figure 4. and 
See e.g., Watanabe '811, Fig. 4, 
item 7, and [0035]. 

forming dummy conductive 
patterns, the dummy 

Watanabe '811 shows metal 
dummy patterns in figure 5 as 
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patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

items 25 and 27 situated between 
the connection pads and pixel 
electrode array and are not in 
contact with any of the wiring. 
See e.g., Watanabe '811, Fig. 5, 
and [0071], 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed 
shown in figure 5 where at least 
30% of the area shown is covered 
by the dummy pattern to meet 
this limitation. See e.g.. 
Watanabe '811, Figs. 5. 

CLAIM 10 
The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 11 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

The '629 APA discloses.a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 

alloys. '629 patent, col. 1,11. 26-39. 
CLAIM 12 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

alloys thereof. 
CLAIM 13 
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The method for forming an 
array substrate for display 
according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39; 

CLAIM 14 
The '629 APA discloses a The method for forming an 

array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 15 
The method for forming an 
array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 16 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

DC:50680724.1 

CC27 - 6 
Page 547 of 1919



APPENDIX CC28 

U.S. PATENT NO. 6.689.629 - WATANABE '811 IN VIEW OF KUBOTA 

Japanese Publication No. H06-082811 to Watanabe in view of U.S. Patent No. 6,157,430 

to Kubota renders obvious Claims 2-8 and 10-16 of the '629 patent. 

CLAIM 1 PRIOR ART DISCLOSURE - PRIOR ART DISCLOSURE -
Watanabe *811 KUBOTA 

An array substrate for 
display, comprising: 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 
Watanabe '811, Fig. 5, and 
[0034]. 

a layer of an insulating 
substrate, having an area; 

Watanabe '811 discloses a glass 
and thus insulating substrate 
upon which a TFT array of a 
liquid crystal display is formed. 
See e.g., Watanabe '811, Fig. 5, 
item 200, and [0034]-[0038]. 

a thin film transistor array 
formed on the insulating 
substrate; 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 
Watanabe '811, Fig. 5, and 
[0034]. 

a plurality of wiring 
arranged on the insulating 
substrate, each wiring 
having a first end, the 
wiring in communication 
with at least one of the 
transistors in the thin film 

Watanabe '811 discloses thin 
film transistors connected by 
signal and scanning lines 5 and 9. 
See e.g., Watanabe '811, [0035]. 

array; 
connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; 

The device in Watanabe '811 is 
an active matrix display that as 
discussed above includes 
scanning and signal lines that 
provide video-signal to thin film 
transistors. See e.g., Watanabe 
'811, [0035]. These lines are 
shown to connect to respective 
signal lines and scanning lines 
driving circuits. See e.g.. 
Watanabe '811, Fig. 5. 
Connection pads would be • 
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inherently present in Watanabe 
'811 because such is the typical 
connection between the lines and 
the driving circuits. 
Watanabe '811 shows pixel 
electrodes as items 7 in figure 4. 
See e.g., Watanabe '811, Fig. 4, 

pixel electrodes, and 

item 7, and [0035], 
Watanabe '811 shows metal 
dummy patterns in figure 5 as 
items 25 and 27 situated between 
the connection pads and pixel 
electrode array and are not in 
contact with any of the wiring. 
See e.g., Watanabe '811, Fig. 5, 
and [0071], 

dummy conductive patterns, 
the dummy patterns 
comprising at least about 
30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed 
shown in figure 5 where at least 
30% of the area shown is covered 
by the dummy pattern to meet 
this limitation. See e.g.. 
Watanabe '811, Figs. 5. 

CLAIM 2 
The array substrate for 
display according to claim 
1, wherein at least one of 
the wirings comprises at 
least an upper layer and a 
lower layer of conductive 
materials. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g.. 
Kubota, col. 4,11. 39-55. 

CLAIM 3 
The array substrate for 
display according to claim 2 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 

alloys. 
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alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 4 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 2 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g.. 
Kubota, col. 4,11. 39-55. 

CLAIM 5 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g.. 
Kubota, col. 4,11. 39-55. 

CLAIM 6 
Kubota discloses a lower * 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 
5, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 7 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 

The array substrate for 
display according to claim 4 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 
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Kubota, col. 4,11. 39-55. 
CLAIM 8 
The array substrate for 
display according to claim 5 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 9 
A meted for forming an 
array substrate for display, 
comprising: 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 
Watanabe '811, Fig. 5, and 
[0034]. 

forming a layer of an 
insulating substrate, having 
an area; 

Watanabe '811 discloses a glass 
and thus insulating substrate 
upon which a TFT array of a 
liquid crystal display is formed. 
See e.g., Watanabe '811, Fig. 5, 
item 200, and [0034]-[0038]. 

forming a thin film 
transistor array formed on 
the insulating substrate; 

Watanabe '811 discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g., 
Watanabe '811, Fig. 5, and 
[0034]. 

each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the 

Watanabe '811 discloses thin 
film transistors connected by 
signal and scanning lines 5 and 9. 
See e.g., Watanabe '811, [0035]. 

thin film array; 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 

The device in Watanabe '811 is 
an active matrix display that as 
discussed above includes 
scanning and signal lines that 
provide video-signal to thin film 
transistors. See e.g., Watanabe 
'811, [0035], These lines are 
shown to connect to respective 
signal lines and scanning lines 

wirings; 
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driving circuits. See e.g.. 
Watanabe '811, Fig. 5. 
Connection pads would be 
inherently present in Watanabe 
'811 because such is the typical 
connection between the lines and 
the driving circuits. 
Watanabe '811 shows pixel 
electrodes as items 7 in figure 4. 

Forming pixel electrodes, 
and 

See e.g., Watanabe '811, Fig. 4, 
item 7, and [0035], 
Watanabe '811 shows metal 
dummy patterns in figure 5 as 
items 25 and 27 situated between 

forming dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the'area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

the connection pads and pixel 
electrode array and are not in 
contact with any of the wiring. 
See e.g., Watanabe '811, Fig. 5, 
and [0071], 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed 
shown in figure 5 where at least 
30% of the area shown is covered 
by the dummy pattern to meet 
this limitation. See e.g.. 
Watanabe '811, Figs. 5 .  

CLAIM 10 
The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium. 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 11 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the lower layer 
wiring material is selected 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
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from the group consisting of 
aluminum and aluminum 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 

alloys. 

Kubota, col. 4,11. 39-55. 
CLAIM 12 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 13 
The method for forming an 
array substrate for display 
according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium. 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 14 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

Kubota discloses a lower -
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 15 
The method for forming an 
array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 

Kubota discloses a lower -
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 

CC28 - 6 
Page 553 of 1919



APPENDIX CC28 

or alkaline etchant. chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 16 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

DC:50680727.1 
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U.S. PATENT NO. 6.689.629 - MIYASHITA 

Japanese Publication No. H09-197415 to Miyashita anticipates Claims 1 and 9 of the 

'629 patent. 

PRIOR ART DISCLOSURE - MIYASHITA CLAIM 1 
Miyashita discloses an insulating substrate that may 
consist of glass on which an active matrix type liquid 
crystal cell is formed. See e.g., Miyashita, Fig. 3, and 

An array substrate for display, 
comprising: 

[0018]-[0019]. 
Miyashita discloses an insulating substrate that may 
consist of glass on which an active matrix type liquid 
crystal cell is formed. See e.g., Miyashita, Fig. 3, and 

a layer of an insulating substrate, 
having an area; 

[0018]-[0019]. 

The device in Miyashita is an active matrix display 
with a thin film transistor array on the insulating 
substrate. See e.g., Miyashita, Fig. 3, item 4 (TFT), 

a thin film transistor array formed on 
the insulating substrate; 

and [0019]. 
Miyashita discloses thin film transistors connected by a plurality of wiring arranged on the 

insulating substrate, each wiring having 
a first end, the wiring in 
communication with at least one of the 

gate and data lines 5 and 6. See e.g., Miyashita , 
[0019] and Fig 2.. 

transistors in the thin film array; 
The device in Miyashita is an active matrix display 
that as discussed above includes gate and data line that 
provide gate and data signals to thin film transistors. 
See e.g., JP '415, [0019]. These lines extend to the 
edge of the substrate and contact pads 5b and 6b. See 
e.g., Miyashita, [0019], and Fig. 1. 
Miyashita shows pixel electrodes as items 3 in figure 
3. See e.g., Miyashita, Fig. 3, item 3. The pixel 
electrodes are transparent and correspond to display 
areas that are arranged as a matrix. See e.g., 
Miyashita, [0019]. Miyashita also discloses that the 
pixel electrode drive the liquid crystal. See e.g., 
Miyashita, [002]-[003]. 
Dummy patterns in Miyashita are formed in the 
dummy film forming region D, shown in Fig. 2, which 
is located between the connection pads 5b the pixel 
electrodes 3. See e.g., Miyashita, Fig 2 (dummy film 
forming region D); [0023]. A closer view is shown in 
figure 3, also shows the dummy patterns 8 are situated 
between the connection pads and the pixel electrodes 
and are not in contact with any of the wiring. See e.g.. 

connections pads, each connection pad 
contacting the first end of at most one 
of the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the 
dummy patterns comprising at least 
about 30% of the area of the insulating 
substrate, the dummy conductive 
patterns situated between the 
connection pads and the pixel 
electrodes such that the dummy patters 
are not in contact with any of the 
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Miyashita, Fig 3 (dummy patterns 8); [0024]-[0025]. wiring. 

It is possible to select any region between the pixel 
electrode and the connection pads where the dummy 
patterns are formed as shown in, for example, in figure 
3, where at least 30% of the area shown is covered by 
the dummy pattern. See e.g., Miyashita, Fig. 3. 

CLAIM 9 
A meted for forming an array substrate 
for display, comprising: 

Miyashita discloses an insulating substrate that may 
consist of glass on which an active matrix type liquid 
crystal cell is formed. See e.g., Miyashita, Fig. 3, and 
[0018]-[0019]. 

forming a layer of an insulating 
substrate, having an area; 

Miyashita discloses an insulating substrate that may 
consist of glass on which an active matrix type liquid 
crystal cell is formed. See e.g., Miyashita, Fig. 3, and 
[0018]-[0019]. 

forming a thin film transistor array 
formed on the insulating substrate; 

The device in Miyashita is an active matrix display 
with a thin film transistor array on the insulating 
substrate. See e.g., Miyashita, Fig. 3, item 4 (TFT), 
and [0019]. 

each wiring having a first end, the 
wiring in communication with at least 
on of the transistors in the thin film 
array; 

Miyashita discloses thin film transistors connected by 
gate and data lines 5 and 6. See e.g., Miyashita , 
[0019] and Fig 2.. 

forming connections pads, each 
connection pad contacting the first end 
of at most one of the plurality of 
wirings; 

The device in Miyashita is an active matrix display 
that as discussed above includes gate and data line that 
provide gate and data signals to thin film transistors. 

. See e.g., JP '415, [0019]. These lines extend to the 
edge of the substrate and contact pads 5b and 6b. See 
e.g., Miyashita, [0019], and Fig. 1. 
Miyashita shows pixel electrodes as items 3 in figure 
3. See e.g., Miyashita, Fig. 3, item 3. The pixel 
electrodes are transparent and correspond to display 
areas that are arranged as a matrix. See e.g., 
Miyashita, [0019]. Miyashita also discloses that the 
pixel electrode drive the liquid crystal. See e.g.. 

forming pixel electrodes, and 

Miyashita, [002]-[003]. 
forming dummy conductive patterns, 
the dummy patterns comprising at least 
about 30% of the area of the insulating 
substrate, the dummy conductive 
patterns situated between the 
connection pads and the pixel 
electrodes such that the dummy patters 

Dummy patterns in Miyashita are formed in the 
dummy film forming region D, shown in Fig. 2, which 
is located between the connection pads 5b the pixel 
electrodes 3. See e.g., Miyashita, Fig 2 (dummy film 
forming region D); [0023]. A closer view is shown in 
figure 3, also shows the dummy patterns 8 are situated 
between the connection pads and the pixel electrodes 
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are not in contact with any of the 
wiring. 

and are not in contact with any of the wiring. See e.g.. 
Miyashita, Fig 3 (dummy patterns 8); [0024]-[0025]. 

It is possible to select any region between the pixel 
electrode and the connection pads where the dummy 
patterns are formed as shown in, for example, in figure 
3, where at least 30% of the area shown is covered by 
the dummy pattern. See e.g., Miyashita, Fig. 3. 

DC:50680731.1 
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U.S. PATENT NO. 6.689.629 - MIYASHITA IN VIEW OF SONG 

Japanese Publication No. H09-197415 to Miyashita in view of U.S. Patent No. 6,163,356 

to Song renders obvious Claims 2-8 and 10-16 of the '629 patent. 

PRIOR ART DISCLOSURE -PRIOR ART DISCLOSURE -CLAIM 1 
SONG MIYASHITA 

Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 

An array substrate for 
display, comprising: 

r0018H00191. 
Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 

a layer of an insulating 
substrate, having an area; 

[0018H0019]. 

The device in Miyashita is an 
active matrix display with a thin 
film transistor array on the 
insulating substrate. See e.g., 

a thin film transistor array 
formed on the insulating 
substrate; 

Miyashita, Fig. 3, item 4 (TFT), 
and [0019], 
Miyashita discloses thin film 
transistors connected by gate and 
data lines 5 and 6. See e.g.. 

a plurality of wiring 
arranged on the insulating 
substrate, each wiring 
having a first end, the 
wiring in communication 
with at least one of the 
transistors in the thin film 
array; 
connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; 

Miyashita, [0019] and Fig 2.. 

The device in Miyashita is an 
active matrix display that as 
discussed above includes gate 
and data line that provide gate 
and data signals to thin film 
transistors. See e.g., JP '415, 
[0019]. These lines extend to the 
edge of the substrate and contact 
pads 5b and 6b. See e.g., 
Miyashita, [0019], and Fig. 1. 
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Miyashita shows pixel electrodes 
as items 3 in figure 3. See e.g., 
Miyashita, Fig. 3, item 3. The 
pixel electrodes are transparent 
and correspond to display areas 
that are arranged as a matrix. See 

pixel electrodes, and 

e.g., Miyashita, [0019]. 
Miyashita also discloses that the 
pixel electrode drive the liquid 
crystal. See e.g., Miyashita, 
[002H0031. 
Dummy patterns in Miyashita are 
formed in the dummy film 
forming region D, shown in Fig. 
2, which is located between the 
connection pads 5b the pixel 
electrodes 3. .See e.g., Miyashita, 
Fig 2 (dummy film forming 
region D); [0023]. A closer view 
is shown in figure 3, also shows 
the dummy patterns 8 are situated 
between the connection pads and 
the pixel electrodes and are not in 
contact with any of the wiring. 
See e.g., Miyashita, Fig 3 

Dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

(dummy patterns 8); [0024]-
[0025], 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed as 
shown in, for example, in figure 
3, where at least 30% of the area 
shown is covered by the dummy 
pattern. See e.g., Miyashita, Fig. 

CLAIM 2 
Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 

The array substrate for 
display according to claim 
1, wherein at least one of 
the wirings comprises at 
least an upper layer and a 
lower layer of conductive 
materials. 

Song col 4,11. 30-50; col. 8 11. 
5-18. 
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CLAIM 3 
Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 

The array substrate for 
display according to claim 2 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum Song col 4,11. 30-50; col. 8 11. 

5-18. alloys. 
CLAIM 4 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 

The array substrate for 
display according to claim 2 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 5 
Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 

The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 6 
The array substrate for 
display according to claim 
5, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 7 
The array substrate for 
display according to claim 4 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 
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CLAIM 8 
Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 

The array substrate for 
display according to claim 5 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. Song col 4,11. 30-50; col. 8 11. 

5-18. 
CLAIM 9 
A meted [sic] for forming 
an array substrate for 
display, comprising: 

Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 
r0018H0019]. 

forming a layer of an 
insulating substrate, having 
an area; 

Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 
[0018]-[0019]. 

forming a thin film 
transistor array formed on 
the insulating substrate; 

The device in Miyashita is an 
active matrix display with a thin 
film transistor array on the 
insulating substrate. See e.g.. 
Miyashita, Fig. 3, item 4 (TFT), 
and [00191. 
Miyashita discloses thin film 
transistors connected by gate and 
data lines 5 and 6. See e.g.. 

each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the Miyashita, [0019] and Fig 2.. 
thin film array; 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 
wirings; 

The device in Miyashita is an 
active matrix display that as 
discussed above includes gate 
and data line that provide gate 
and data signals to thin film 
transistors. See e.g., JP '415, 
[0019]. These lines extend to the 
edge of the substrate and contact 
pads 5b and 6b. See e.g., 
Miyashita, [0019], and Fig. 1. 
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Miyashita shows pixel electrodes 
as items 3 in figure 3. See e.g., 
Miyashita, Fig. 3, item 3. The 
pixel electrodes are transparent 
and correspond to display areas 
that are arranged as a matrix. See 

forming pixel electrodes, 
and 

e.g., Miyashita, [0019]. 
Miyashita also discloses that the 
pixel electrode drive the liquid 
crystal. See e.g., Miyashita, 
r002]-[003]. 
Dummy patterns in Miyashita are 
formed in the dummy film 
forming region D, shown in Fig. 
2, which is located between the 
connection pads 5b the pixel 
electrodes 3. See e.g., Miyashita, 

forming dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Fig 2 (dummy film forming 
region D); [0023], A closer view 
is shown in figure 3, also shows 
the dummy patterns 8 are situated 
between the connection pads and 
the pixel electrodes and are not in 
contact with any of the wiring. 
See e.g., Miyashita, Fig 3 
(dummy patterns 8); [0024]-
[0025]. 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed as 
shown in, for example, in figure 
3, where at least 30% of the area 
shown is covered by the dummy 
pattern. See e.g., Miyashita, Fig. 

CLAIM 10 
Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 

The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

Song col 4,11. 30-50; col. 8 11. 
5-18. 
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CLAIM 11 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

alloys. 
CLAIM 12 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 13 
The method for forming an 
array substrate for display 
according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 14 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 
Song col 4,11. 30-50; col. 8 11. 
5-18. 
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CLAIM 15 
Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 

The method for forming an 
array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song col 4,11. 30-50; col. 8 11. 
5-18. 

CLAIM 16 
Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
antimony on top. See e.g., 

The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Song col 4,11. 30-50; col. 8 11. 
5-18. 

DC:50680735.1 
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U.S. PATENT NO. 6.689.629 - MIYASHITA IN VIEW OF THE '629 APA 

Japanese Publication No. H09-197415 to Miyashita in view of the '629 Admitted Prior 

Art renders obvious Claims 2-8 and 10-16 of the '629 patent. 

PRIOR ART DISCLOSURE -PRIOR ART DISCLOSURE -CLAIM 1 
THE *629 APA MIYASHITA 

Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 

An array substrate for 
display, comprising: 

f0018]-f0019]. 
Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 

a layer of an insulating 
substrate, having an area; 

[0018]-[0019]. 

The device in Miyashita is an 
active matrix display with a thin 
film transistor array on the 
insulating substrate. See e.g.. 

a thin film transistor array 
formed on the insulating 
substrate; 

Miyashita, Fig. 3, item 4 (TFT), 
and [00191. 

a plurality of wiring 
arranged on the insulating 
substrate, each wiring 
having a first end, the 
wiring in communication 
with at least one of the 
transistors in the thin film 

Miyashita discloses thin film 
transistors connected by gate and 
data lines 5 and 6. See e.g.. 
Miyashita, [0019] and Fig 2.. 

array; 
connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; 

The device in Miyashita is an 
active matrix display that as 
discussed above includes gate 
and data line that provide gate 
and data signals to thin film 
transistors. See e.g., JP '415, 
[0019]. These lines extend to the 
edge of the substrate and contact 
pads 5b and 6b. See e.g., 
Miyashita, [0019], and Fig. 1. 
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Miyashita shows pixel electrodes 
as items 3 in figure 3. See e.g., 
Miyashita, Fig. 3, item 3. The 
pixel electrodes are transparent 
and correspond to display areas 
that are arranged as a matrix. See 

pixel electrodes, and 

e.g., Miyashita, [0019]. 
Miyashita also discloses that the 
pixel electrode drive the liquid 
crystal. See e.g., Miyashita, 
[002140031. 
Dummy patterns in Miyashita are 
formed in the dummy film 
forming region D, shown in Fig. 
2, which is located between the 
connection pads 5b the pixel 
electrodes 3. See e.g., Miyashita, 
Fig 2 (dummy film forming 
region D); [0023]. A closer view 
is shown in figure 3, also shows 
the dummy patterns 8 are situated 
between the connection pads and 
the pixel electrodes and are not in 
contact with any of the wiring. 
See e.g., Miyashita, Fig 3 

dummy conductive patterns, 
the dummy patterns 
comprising at least about 
30% of the area of the 
insulating substrate, the 
dummy conductive patterns 

• situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

(dummy patterns 8); [0024]-
[0025], 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed as 
shown in, for example, in figure 
3, where at least 30% of the area 
shown is covered by the dummy 
pattern. See e.g., Miyashita, Fig. 

CLAIM 2 
The '629 APA discloses a The array substrate for 

display according to claim 
1, wherein at least one of 
the wirings comprises at 
least an upper layer and a 
lower layer of conductive 
materials. 

lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CC31 - 2 
Page 566 of 1919



APPENDIX CC31 

CLAIM 3 
The '629 APA discloses a The array substrate for 

display according to claim 2 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the alloys. 
'629 patent, col. 1, II. 26-39. 

CLAIM 4 
The array substrate for 
display according to claim 2 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 5 
The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 6 
The array substrate for 
display according to claim 
5, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 7 
The array substrate for 
display according to claim 4 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 
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CLAIM 8 
The '629 APA discloses a The array substrate for 

display according to claim 5 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 9 
Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 

A meted [sic] for forming 
an array substrate for 
display, comprising: 

See e.g., Miyashita, Fig. 3, and 
r0018H00191. 
Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 

forming a layer of an 
insulating substrate, having 
an area; 

[0018]-[0019]. 

The device in Miyashita is an 
active matrix display with a thin 
film transistor array on the 
insulating substrate. See e.g.. 

forming a thin film 
transistor array formed on 
the insulating substrate; 

Miyashita, Fig. 3, item 4 (TFT), 
and [00191. 

each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the 

Miyashita discloses thin film 
transistors connected by gate and 
data lines 5 and 6. See e.g., 
Miyashita , [0019] and Fig 2.. 

thin film array; 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 
wirings; 

The device in Miyashita is an 
active matrix display that as 
discussed above includes gate 
and data line that provide gate 
and data signals to thin film 
transistors. See e.g., JP '415, 
[0019]. These lines extend to the 
edge of the substrate and contact 
pads 5b and 6b. See e.g., 
Miyashita, [0019], and Fig. 1. 
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forming pixel electrodes, Miyashita shows pixel electrodes 
as items 3 in figure 3. See e.g., 
Miyashita, Fig. 3, item 3. The 
pixel electrodes are transparent 
and correspond to display areas 
that are arranged as a matrix. See 

and 

e.g., Miyashita, [0019]. 
Miyashita also discloses that the 
pixel electrode drive the liquid 
crystal. See e.g., Miyashita, 
r002]-[0031. 
Dummy patterns in Miyashita are 
formed in the dummy film 
forming region D, shown in Fig. 
2, which is located between the 
connection pads 5b the pixel 
electrodes 3. See e.g., Miyashita, 

forming dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Fig 2 (dummy film forming 
region D); [0023]. A closer view 
is shown in figure 3, also shows 
the dummy patterns 8 are situated 
between the connection pads and 
the pixel electrodes and are not in 
contact with any of the wiring. 
See e.g., Miyashita, Fig 3 
(dummy patterns 8); [0024]-
[0025]. 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed as 
shown in, for example, in figure 
3, where at least 30% of the area 
shown is covered by the dummy 
pattern. See e.g., Miyashita, Fig. 

CLAIM 10 
The '629 APA discloses a The method for forming an 

array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 
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CLAIM 11 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 

alloys. '629 patent, col. 1,11. 26-39. 
CLAIM 12 
The method for forming an 
array substrate for display 
according to claim 10 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 13 
The method for forming an 
array substrate for display 
according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 14 
The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1, II. 26-39. 
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CLAIM 15 
The '629 APA discloses a The method for forming an 

array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 

CLAIM 16 
The '629 APA discloses a The method for forming an 

array substrate for display 
according to claim 13 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

lower layer wiring material of 
aluminum and an upper layer 
wiring material that is harder 
to oxidize such as chromium, 
tantalum, titanium or 
molybdenum. See e.g., the 
'629 patent, col. 1,11. 26-39. 
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U.S. PATENT No. 6.689.629 - MIYASHITA IN VIEW OF KUBOTA 

Japanese Publication No. H09-197415 to Miyashita in view of U.S. Patent No. 6,157,430 

to Kubota renders obvious Claims 2-8 and 10-16 of the '629 patent. 

PRIOR ART DISCLOSURE -PRIOR ART DISCLOSURE -CLAIM 1 
KUBOTA MIYASHITA 

An array substrate for 
display, comprising: 

Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 
[0018H0019]. 
Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 

a layer of an insulating 
substrate, having an area; 

[0018]-[0019]. 

The device in Miyashita is an 
active matrix display with a thin 
film transistor array on the 
insulating substrate. See e.g., 

a thin film transistor array 
formed on the insulating 
substrate; 

Miyashita, Fig. 3, item 4 (TFT), 
and [00191. 
Miyashita discloses thin film 
transistors connected by gate and 
data lines 5 and 6. See e.g.. 

a plurality of wiring 
arranged on the insulating 
substrate, each wiring 
having a first end, the 
wiring in communication 
with at least one of the 
transistors in the thin film 
array; 
connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; 

Miyashita, [0019] and Fig 2.. 

The device in Miyashita is an 
active matrix display that as 
discussed above includes gate 
and data line that provide gate 
and data signals to thin film 
transistors. See e.g., JP '415, 
[0019]. These lines extend to the 
edge of the substrate and contact 
pads 5b and 6b. See e.g., 
Miyashita, [0019], and Fig. 1. 
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Miyashita shows pixel electrodes 
as items 3 in figure 3. See e.g., 
Miyashita, Fig. 3, item 3. The 
pixel electrodes are transparent 
and correspond to display areas 
that are arranged as a matrix. See 

pixel electrodes, and 

e.g., Miyashita, [0019]. 
Miyashita also discloses that the 
pixel electrode drive the liquid 
crystal. See e.g., Miyashita, 
f0021-[0031. 

dummy conductive patterns, 
the dummy patterns 
comprising at least about 
30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

Dummy patterns in Miyashita are 
formed in the dummy film 
forming region D, shown in Fig. 
2, which is located between the 
connection pads 5b the pixel 
electrodes 3. See e.g., Miyashita, 
Fig 2 (dummy film forming 
region D); [0023]. A closer view 
is shown in figure 3, also shows 
the dummy patterns 8 are situated 
between the connection pads and 
the pixel electrodes and are not in 
contact with any of the wiring. 
See e.g., Miyashita, Fig 3 
(dummy patterns 8); [0024]-
[0025], 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed as 
shown in, for example, in figure 
3, where at least 30% of the area 
shown is covered by the dummy 
pattern. See e.g., Miyashita, Fig. 
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CLAIM 2 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 
1, wherein at least one of 
the wirings comprises at 
least an upper layer and a 
lower layer of conductive 
materials. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 3 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 2 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum group consisting of 

chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 

alloys. 

Kubota, col. 4,11. 39-55. 
CLAIM 4 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 2 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g.. 
Kubota, col. 4,11. 39-55. 

CLAIM 5 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g.. 
Kubota, col. 4,11. 39-55. 
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CLAIM 6 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 
5, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 7 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 4 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. group consisting of 

chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 8 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The array substrate for 
display according to claim 5 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. group consisting of 

chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 9 
A meted [sic] for forming 
an array substrate for 
display, comprising: 

Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 
[0018H00191. 

CC32 - 4 
Page 575 of 1919



APPENDIX CC32 

Miyashita discloses an insulating 
substrate that may consist of 
glass on which an active matrix 
type liquid crystal cell is formed. 
See e.g., Miyashita, Fig. 3, and 

forming a layer of an 
insulating substrate, having 
an area; 

[0018H0019]. 

forming a thin film 
transistor array formed on 
the insulating substrate; 

The device in Miyashita is an 
active matrix display with a thin 
film transistor array on the 
insulating substrate. See e.g., 
Miyashita, Fig. 3, item 4 (TFT), 
and [0019]. 
Miyashita discloses thin film 
transistors connected by gate and 
data lines 5 and 6. See e.g., 

each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the Miyashita , [0019] and Fig 2.. 
thin film array; 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 

The device in Miyashita is an 
active matrix display that as 
discussed above includes gate 
and data line that provide gate 
and data signals to thin film 
transistors. See e.g., JP '415, 
[0019]. These lines extend to the 
edge of the substrate and contact 

wirings; 

pads 5b and 6b. See e.g., 
Miyashita, [0019], and Fig. 1. 

forming pixel electrodes, Miyashita shows pixel electrodes 
as items 3 in figure 3. See e.g., 
Miyashita, Fig. 3, item 3. The 
pixel electrodes are transparent 
and correspond to display areas 
that are arranged as a matrix. See 

and 

e.g., Miyashita, [0019]. 
Miyashita also discloses that the 
pixel electrode drive the liquid 
crystal. See e.g., Miyashita, 
[002]-[003]. 

forming dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the 
insulating substrate, the 
dummy conductive patterns 
situated between the 

Dummy patterns in Miyashita are 
formed in the dummy film 
forming region D, shown in Fig. 
2, which is located between the 
connection pads 5b the pixel 
electrodes 3. See e.g., Miyashita, 
Fig 2 (dummy film forming 
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region D); [0023]. A closer view 
is shown in figure 3, also shows 
the dummy patterns 8 are situated 
between the connection pads and 
the pixel electrodes and are not in 
contact with any of the wiring. 
See e.g., Miyashita, Fig 3 

connection pads and the 
pixel electrodes such that 
the dummy patters are not in 
contact with any of the 
wiring. 

(dummy patterns 8); [0024]-
[0025], 

It is possible to select any region 
between the pixel electrode and 
the connection pads where the 
dummy patterns are formed as 
shown in, for example, in figure 
3, where at least 30% of the area 
shown is covered by the dummy 
pattern. See e.g., Miyashita, Fig. 

CLAIM 10 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 11 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The method for forming an 
array substrate for display 
according to claim 10 
wherein the lower layer 
wiring material is selected 
from the group consisting of 
aluminum and aluminum 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 

alloys. 

Kubota, col. 4,11. 39-55. 
CLAIM 12 

Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 

The method for forming an 
array substrate for display 
according to claim 10 
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and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 

wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 13 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

The method for forming an 
array substrate for display 
according to claim 11, 
wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

CLAIM 14 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 15 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 
material is selected from a 

The method for forming an 
array substrate for display 
according to claim 12 
wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 
Kubota, col. 4,11. 39-55. 

CLAIM 16 
Kubota discloses a lower 
layer wiring material is 
aluminum or aluminum alloy 
and the upper layer wiring 

The method for forming an 
array substrate for display 
according to claim 13 
wherein the upper layer 
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material is selected from a 
group consisting of 
chromium, titanium, 
tantalum, molybdenum or 
alloys thereof. See e.g., 

wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

Kubota, col. 4,11. 39-55. 
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Moreover, in the gazette of Japanese Patent Laid-Open 
No. Hei 10 (1998)-240150, disclosed is a method of forming 
a tapered shape at an angle ranging from 20 degrees to 70 
degrees on wiring constituted of two layers, in which a pad 

5 formed of aluminum and metal such as molybdenum formed 
on the aluminum is subjected to wet etching. According to 
this method, a specified tapered shape can be imparted to the 

The present invention relates to an array substrate for wiring formed of a conductive film of a two-layer structure 
display, a method of manufacturing the array substrate for ^le we' etching. However, the method never discloses a 
display and a display device using the array substrate for 10 method of evenly etching a substrate region while maintain-
display. ing a selection ratio thereof even in the substrate region 

A display device using a thin film transistor (TFT) array where the wiring density is lowered, 
has been frequently used owing to low power consumption FIGS. 12A and 12B are enlarged schematic views for 

ARRAY SUBSTRATE FOR DISPLAY, 
METHOD OF MANUFACTURING ARRAY 

SUBSTRATE FOR DISPLAY AND DISPLAY 
DEVICE USING THE ARRAY SUBSTRATE 

BACKGROUND OF THE INVENTION 

and capability of downsizing the display device. The thin explaining a patterning process using a conventionally used 
film transistor array is manufactured by forming thin film ^ wet process in order to impart the above-described tapered 
transistors, each being composed of electrodes such as a gate shape to the wiring. As shown in FIG. 12A, the lower 
electrode, a source electrode and a-drain electrode, wirings conductive material 3 and an upper conductive material 4 
such as scan lines and signal lines connected with the "e deposited on the insulating substrate 1 by a method such 
above-mentioned electrodes, and pixel electrodes on an 85 physical vapor deposition. FIG. 12A shows that a pho-
insulating substrate. 20 toresist film 5 is coated on a film of the upper conductive 

material 4 and is patterned in a desired shape. The respective 
films are etched by an etchant such as a solution of phos­
phoric acid, nitric acid, acetic acid or mixtures thereof, and 
desired tapered shapes are formed thereon. 

In recent years, a higher operating speed, a higher reso­
lution and a larger size have been required for the display 
device described above in many cases. A high speed and a 
high density have been required for each constituent com­
ponent of the array for display, which forms a display 
device. Particularly, in order to op 
sistor array at a high speed, it is preferable to use low-
resistance aluminum (Al) for the wirings such as the scan 

FIG. 12B is a view for explaining an electrochemical 
erate the iHin film tran- process generated as each film is being etched when the 

wiring constituted of the upper conductive material 4 and the 
lower conductive material 3 is subjected to wet etching. In 

lines and the signal lines since delay in gate pulses can he FIG. 12B, an internal layer portion of the upper conductive 
reduced and a writing speed to the thin film transistor can be material 4 coated with the photoresist film 5 is not dissolved, 
increased. ' However, at the end of the photoresist film 5, the upper 

Incidentally, aluminum tends to be easily oxidized in spite conductive material 4 is dissolved by the etchant. When the 
of its low resistance. Therefore, in many cases, wiring using wiring is formed by the wet etching, the upper conductive 
aluminum is constituted as a two-layer structure, in which 35 ma'er'a' ^ protected by the photoresist film 5 is further 
aluminum is used as a lower conductive material, and a dissolved in a lateral direction from the end of the photo-
material harder to be oxidized than aluminum such as resist film 5 to turn into positive ions, and electrons emitted 

as a result are supplied to the lower conductive material 3. 
Thus, the upper conductive material 4 serves as an anode. In 
this connection, the lower conductive material 3 comes to 

chromium, tantalum, titanium or molybdenum is used as an 
upper conductive material. FIG. 11 is a view schematically 
showing a state where wiring 2 is deposited on an insulating 4Q 
substrate 1. A lower conductive material film 2a is deposited 
on an insulating substrate 1 made of such as glass, and an 
upper conductive material film 2b is deposited on the lower 
conductive material film 2a. Each of these films 2a and 2b . . . 
is patterned by, for example, a proper etching process so as 45 uPPer conductive material 4 and flowing to the lower 
to have tapered ends. conductive material 3 is increased accompanied with an 

increase of a dissolution rate of the upper conductive mate­
rial 4. FIG. 12B schematically shows currents I flowing from 
the upper conductive material 4 to the lower conductive 
material 3. 

serve as a cathode. Accordingly, an electrochemical cell is 
formed. Here, when the etching rate for the upper conduc­
tive material 4 is increased to form a required tapered shape, 
the density of the electrons generated by dissolving the 

In order to form a tapered shape shown in FIG. 11, an 
etching rate for the upper conductive material is required to 
be increased. In order to form the tapered shape shown in 
FIG. 11, various methods have been proposed up to now. For so 
example, in the gazette of Japanese Patent Laid-Open No. As the etching rate is increased, the density of the current 
Hei 10 (1998)-90706, a method has been proposed, in which flowing to an area of the upper conductive material 4, which 
dummy connection pads are provided on sides opposite to ^ exposed to the etchant, exceeds a current density causing 
scan line connection pads and signal line connection pads, passivity of the upper conductive material 4. In such a case, 
respectively. According to this method, over etching due to 55 ^ uPper conductive material 4 is passivated not to be 
an etchant that will be relatively increased by lowering dissolved by the etchant, and only the lower conductive 
wiring density at ends of the substrate is prevented. Thus, material 3 is dissolved accompanied with the progress of the 
undercut of a lower conductive material 3 is prevented, and etching, resulting in the occurrence of the undercut. When 
an interlayer short circuit is prevented by imparting a proper such undercut occurs, the wiring, for example, the gate 
tapered shape to the wiring 2. 60 wiring cannot be sufficiently coated with an insulating film 

However, though this method enables evenness of etching s<?me cases> ^ causitlg inconvenience such as an 
at the ends of the thin film transistor array substrate to be J-'61) s'?or' circuit* resulting in lowering a yield of the 
improved, the method cannot effectively prevent the under- display device, 
cut of the signal lines in a region where the wiring density 
is apt to be lowered from ends of the pixel electrodes to the 65 
connection pads, for example, in a portion where drawing 
wiring is formed. 

SUMMARY OF THE INVENTION 

The present invention was made with the foregoing 
problems in mind. An object of the present invention is to 
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FIG. 4 is an enlarged view showing another dummy 
conductive pattern in the present invention. 

FIGS. 5A to 5C are views illustrating a method of 
manufacturing the array substrate for display of the present 
invention. 

FIG. 6 is an electron microscope photograph showing 
pattern shape of wiring in the case of using the dummy 
conductive pattern shown in FIG. 3. 

0 FIG. 7 is an electron microscope photograph showing a 
pattern shape of wiring in the case of using the dummy 
conductive pattern shown in FIG. 4. 

FIG. 8 is a graph showing a relation between a taper angle 
of the wiring and a pattern density of the wiring. 

FIG. 9 is an electron microscope photograph showing 
wiring shape in the case of performing etching without using 
the dummy conductive pattern. 

FIG. 10 is an electron microscope photograph showing 
sectional shape of the wiring shape shown in FIG. 9. 

FIG. 11 is a schematic view showing a tapered shape of 
the wiring. 

FIGS. 12A and 12B are views showing currents formed 
by a cell formed during an etching process. 

provide an array substrate for display, a method of manu­
facturing an array substrate for display and a display device 
using the array substrate for display, which are capable of 
being etched at a sufficiently high etching rate and a suffi­
cient selection ratio, eliminating undercut, and providing a 5 

large-sized and high-resolution display device. 
The foregoing object of the present invention is achieved 

by providing the array substrate for display, the method of 
manufacturing an array substrate for display and the display 
device using the array substrate for display of the present 
invention. 

Specifically, according to the present invention, provided 
is an array substrate for display, comprising: a thin film 
transistor array formed on an insulating substrate; a plurality 
of wirings arranged on the insulating substrate; connection j5 
pads arranged on unilateral ends of the wirings and respec­
tively connected with the wirings; pixel electrodes, and 
dummy conductive patterns arranged between the ends of 
the connection pads and ends of the pixel electrodes. The 
dummy conductive patterns can occupy 30 area % or more. 2Q 

In the present invention, the dummy conductive patterns can 
be formed as any of land patterns and line-and-space pat­
terns. In the present invention, the wirings are constituted of 
a lower conductive material and an upper conductive 
material, and the lower conductive material can be any one ^ 
of aluminum and an aluminum alloy. In the present 
invention, the upper conductive material has a passivating 
potential. The upper conductive material can be any one of 
molybdenum and a molybdenum alloy. 

According to the present invention, provided is a method 
of manufacturing an array substrate for display, the method 
comprising the steps of: forming a thin film transistor array 
including: a plurality of wirings arranged on an insulating 
substrate; and connection pads arranged on unilateral ends 
of the wirings and respectively connected with the wirings; 
forming pixel electrodes; and forming dummy conductive 
patterns between ends of the connection pads and ends of the 
pixel electrodes. In the present invention, it is preferable that 
the dummy conductive patterns be formed so as to occupy 
30 area % or more. In the present invention, the dummy 40 extended to an end (not shown) of the array substrate for 
conductive patterns can be formed as any of land patterns display, and is connected with a driving system (not shown) 
and line-and-space patterns. In the present invention, the through a connection pad (not shown), 
wirings are constituted of a lower conductive material and 
an upper conductive material, the lower conductive material 
can be any one of aluminum and an aluminum alloy, and the 45 is shown in FIG. 1. In the array substrate 10 for display of 
upper conductive material can be any one of molybdenum the present invention, a plurality of thin film transistors 21 
and a molybdenum alloy. In the present invention, the constitute an array. A pixel electrode 22 is connected with 
wirings are formed by wet etching. each thin film transistor 21 that controls a potential of the 

pixel electrode. In the array substrate 10 for display shown 

a 

a 

a 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Hereinbelow, description will be made in detail for the 
present invention with reference to embodiments shown in 

3o the accompanying drawings. However, the present invention 
is not limited to the embodiments shown in the drawings. 

FIG. 1 is a partially cutaway perspective view showing an 
embodiment of a display device using an array substrate for 
display of the present invention. As shown in FIG. 1, the 

35 display device of the present invention is constituted by 
sequentially laminating a liquid crystal layer 11, a transpar­
ent electrode 12 and a glass substrate 13 on an array 
substrate 10 for display, which is formed on an insulating 
substrate. Wiring 14 formed on the insulating substrate 10 is 

FIG. 2 is a top plan view of the display device using the 
array substrate 10 for display of the present invention, which 

Moreover, in the present invention, provided is a display 
device, comprising the array substrate for display mentioned 50 in FIG. 2, what is further shown is that a scan line 23 and a 

signal line 24 are connected with each thin film transistor 21. above. 
In the present invention, the display device used as a 

liquid crystal display device or an electroluminescence 
display device can be provided. 

The respective scan lines 23 are connected with a driver 
26 through scan line connection pads 25, and the respective 
signal lines 24 are connected with a driver 28 through signal 

55 line connection pads 27. These scan lines 23 and the signal 
lines 24 are formed so as to have the same constitution. As 
shown in FIG. 11, each of these lines is constituted of the 

BRIEF DESCRIPTION OF THE DRAWINGS 
For a more complete understanding of the present inven­

tion and the advantages thereof, reference is now made to 
the following description taken in conjunction with the 
accompanying drawings. 

FIG. 1 is a view showing an embodiment of a liquid 
crystal display device using an array substrate for display of 
the present invention. 

FIG. 2 is a top plan view of the array substrate for display 
of the present invention. 

FIG. 3 is an enlarged view showing a dummy conductive 
pattern in the present invention. 

lower conductive material 3 and the upper conductive mate­
rial 4. 

60 In the present invention, aluminum can be used for the 
lower conductive material 3 usable as wiring from a view­
point of lowering resistance thereof. Moreover, it is prefer­
able to use molybdenum (Mo) for the upper conductive 
material 4 usable in the present invention fiom a viewpoint 

65 of protecting the aluminum. However in the present 
invention, besides the aluminum, an aluminum alloy can be 
used for the lower conductive material 3. Moreover, for the 
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specified surface. In the present invention, the term "wiring 
density" refeis to an area ratio of an area of portions where 
the signal lines, the scan lines, the drawing lines, and the 
dummy conductive patterns are formed on an area of a 

upper conductive material 4, alloys of chromium, tantalum, 
titanium and molybdenum can be used. Film thickness of the 
lower conductive material 3 is not particularly limited, but 
film thickness of the upper conductive material 4 is prefer­
ably thick since a current tends to be concentrated thereto as 5 specified region where the dummy conductive patterns are-
the film thickness becomes thinner. However, a problem formed, 
regarding stress occurs as the thickness becomes thicker. 
Therefore, in the present invention, it is preferable to set the 
film thickness of the upper conductive material 4 in a range 
of 30 to 100 nm. 

FIG. 4 is a view showing another embodiment of the 
dummy conductive pattern 29 of the present invention. In 
the embodiment shown in FIG. 4, the dummy conductive 

10 pattern 29 is disposed so that the wiring density thereof, 
which is specified at 30% or more, is further ID creased, thus 
reducing concentration of electric current to exposed por­
tions of the upper conductive material to the etchant during 
the etching. As shown in FIG. 4, the dummy conductive 
pattern 29 may have any shapes and any patterns. Moreover, 
any combination of a plural type of the dummy conductive 
patterns 29 can be used. 

FIGS. 5A, SB and 5C are views showing an embodiment 
of a method of manufacturing the array substrate 10 for 

20 display of the present invention. With reference to FIG. 5, 
description will be made for the method of manufacturing 
the array substrate 10 for display of the present invention, 
exemplifying a case where the thin film transistor 21 of a 
reverse stagger type is formed. First, as shown in FIG. 5A, 
the lower conductive material 3 using aluminum and the 
upper conductive material 4 using molybdenum are depos­
ited on the transparent or untransparent insulating substrate 
1, thus forming a film. 

Next, as shown in FIG. 5B, photoresist 31 is coated on the 
film. The photoresist is exposed and developed by use of a 
photo mask 32 provided with patterns for forming the 
dummy conductive patterns 29 in portions where the wiring 
density is lowered between the pixel electrodes and the 
connection pads, which are not particularly shown. 

Subsequently, etching is performed by use of an etchant 
such as a solution of phosphoric acid, nitric acid, acetic acid 
and mixtures thereof, thus forming the wiring 2 and the 
dummy conductive patterns 29. The dummy conductive 
patterns 29 are arranged in the portions where the wiring 

40 density is low. Thus, it is made possible to form wirings 
having good tapered shape as shown in FIG. 5C even in 
regions where the conductive material such as molybdenum 
tends to be passivated. A taper angle can be set in a range of 
20 degrees to 70 degrees by adjusting a composition of the 

dummy conductive pattern 29 is formed in the embodiment ^ etchant and etching conditions. It is more preferable to set 
of the array substrate 10 for display of the present invention 
shown in FIG. 2. FIG. 3 shows the dummy conductive 
pattern 29 formed as a line-and-space pattern between the Thereafter, in the present invention, gate insulating films, 
connection pad 25 and an end 30 of the pixel electrode. In the gate electrodes, the source electrodes, the drain 
the present invention, the dummy conductive pattern 29 can 50 electrodeS) lhe electrodes and the like are formed, thus 
be formed as the line-and-space pattern shown in FIG. 3. 
Alternatively, the dummy conductive pattern 29 can be 
formed as a land pattern completely coating a region where 
the dummy conductive pattern 29 is formed. 

The present invention makes it possible to prevent under­
cut of the lower conductive material 3, which occurs due to 
passivity of the upper conductive material 4. In the present 
invention, the term "passivity" is referred to as a phenom­
enon that metal such as molybdenum or a metal alloy such 
as a molybdenum alloy becomes insoluble in an acid or 
alkaline etchant. For example, the term "passivity" is 
referred to as a phenomenon that metal serving as an anode 
becomes insoluble in such etchant. In the present invention, 
specifically as for such passivated metal or a metal alloy, 
metal or a metal alloy with a passivating potential, that is, a 
Flade potential can be mentioned. Note that, in the present 
invention, the Flade potential is referred to as a potential 
which causes a current density for passivating metal, which 
is described in the Encyclopedia Chimica (miniature edition 25 

32'"' printing, issued by Kyoritsu Shuppan Co., Ltd., edited 
by editorial committee of the Encyclopedia Chimica), vol. 7, 
p. 911. 

Furthermore, in the embodiment shown in FIG. 2, dummy 
conductive patterns 29 are disposed between the pixel 30 

electrodes 22 and each scan line connection pad 25 and 
between the pixel electrodes 22 and each signal line con­
nection pad 27. Thus, the wiring density is increased. 
Therefore, it is made possible to form good wiring over the 
entire surface of the array substrate for display without 35 

causing defects such as undercut and a mouse hole of the 
lower conductive material 3 during etching for the scan lines 
23 and the signal lines 24. Each of these dummy conductive 
patterns 29 can be formed as a two-layers structure with the 
same materials as those of the scan lines 23 and the signal 
lines 24 at the same time when the patterning is performed 
therefor. 

FIG. 3 is an enlarged view showing a portion where the 

the taper angle in a range of about 20 degrees to about 60 
degrees. 

the array substrate 10 for display of the present invention is 
manufactured. In the present invention, the dummy conduc­
tive patterns 29 may be removed if necessary. Alternatively, 
the dummy conductive patterns 29 may be left as they are 

In any case of the patterns, in the present invention, it is 55 without being eliminated, 
preferable that the wiring density of the dummy conductive FIG. 6 is an electron microscope photograph showing a 
patterns 29 themselves be 30% or more on an area of a shape of the wiring 33 shown in FIG. 3, which was obtained 
specified surface from a viewpoint of forming a properly when the dummy conductive pattern 29 shown in FIG. 3 was 
tapered shape on the lower conductive material 3 without provided and the etching was performed. In this case, 
forming the undercut thereto while dissolving the upper 60 molybdenum was used for the upper conductive material 4, 
conductive material 4 at a required rate. 

Moreover, when the dummy conductive patterns 29 
arranged in the present invention, it is more preferable that 
the dummy conductive patterns 29 be formed between the 
end 30 of the pixel electrode 22 and each connection pads 25 65 FIG. 6, a 
and 27 so that the wiring density including the dummy 
conductive patterns 29 can be 30% or more on the area of a 

and aluminum was used for the lower conductive material 3. 
The film thickness of molybdenum is about SO nm, and wet 
etching is performed by use of an etchant of a mixed solution 
of phosphoric acid, nitric acid and acetic acid. As shown in 

good tapered shape is formed even in a wiring 
portion where the undercut is formerly apt to occur by 
forming the dummy conductive pattern 29. 

are 
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What is claimed is: 
1. An array substrate for display, comprising: 
a layer of an insulating substrate, having an area; 
a thin film transistor array formed on the insulating 

substrate; 
a plurality of wiring arranged on the insulating substrate, 

each wiring having a first end, the wiring in commu­
nication with at least one of the transistors in the thin 

FIG. 7 is a photograph showing a shape of the wiring 34 
shown in FIG. 4, which was obtained when the dummy 
conductive pattern 29 shown in FIG. 4 was formed and the 
etching was performed under the same conditions as those in 
FIG. 6. As shown in FIG. 7, even when the density of the s 
dummy conductive pattern 29 is increased, a good tapered 
shape is obtained. 

FIG. 8 is a graph plotting values of the taper angle of the 
•• formed wiring relative to values of the pattern density (area 

%) of the wiring including the portions of the dummy 30 

conductive patterns 29 on the substrate when the dummy 
conductive patterns 29 are arranged. As shown in FIG. 8, the 
taper angle of the wiring obtained by the etching is reduced 
as the pattern density of the wiring is increased, and a more 
gentle taper is formed. Therefore, it is understood that the 35 

upper conductive material 4 can impart a sufficient selective 
ratio to the etching of the lower conductive material 3 by 
arranging the dummy conductive patterns 29. 

FIG. 9 is an electron microscope photograph showing, for 20 
comparison, a shape of wiring obtained when etching is 
performed by use of the array substrate 10 for display, which 
has the same pattern as those shown in FIGS. 3 and 4, but 
without forming the dummy conductive patterns 29 at all. As 
shown in FIG. 9, large undercut occurs in the wiring since 
the molybdenum used for the upper conductive material 4 is 
passivated, and only the etching for the aluminum as the 
lower conductive material 3 progresses. 

film array; 
connections pads, each connection pad contacting the first 

end of at most one of the plurality of wirings; 
pixel electrodes, and 
dummy conductive patterns, the dummy patterns com­

prising at least about 30% of the area of the insulating 
substrate, the dummy conductive patterns situated 
between the connection pads and the pixel electrodes 
such that the dummy patters are not in contact with any 
of the wiring. 

2. The array substrate for display according to claim 1 
wherein at least one of the wirings comprises at least an 
upper layer and a lower layer of conductive materials. 

3. The array substrate for display according to claim 2 
wherein the lower layer wiring material is selected from the 
group consisting of aluminum and aluminum alloys. 

4. The array substrate for display according to claim 2 
wherein the upper layer wiring material is selected from the 
group consisting of molybdenum, chromium, tantalum, tita-FIG. 10 is an electron microscope photograph showing a . 

cross section taken along a cutting plane line A—A of the 30 
niuin an^ aUoys thereof, 

wiring shown in FIG. 9. As shown in FIG. 10, the etching for T*16 arra^ su''strate for display according to claim 3 
the aluminum used for the lower conductive material 3 wherein the upper layer wiring material is selected from the 
progresses more than that for the molybdenum used for the grouP consisting of molybdenum, chromium, tantalum, tita-
upper conductive material 4, resulting in the occurrence of nium and alloys thereof. 
the great undercut. 35 6- The array substrate for display according to claim 5 

^  .  .  ,  , .  ,  ,  . . .  w h e r e i n  t h e  u p p e r  w i r i n g  m a t e r i a l  i s  s e l e c t e d  f r o m  t h e  g r o u p  
The present invention can be applied not only to the. ton consisting of moiybdenum and alloys thereof, 

mm transistor of a reverse stagger type as described above 7 ^ subslrate for display according to claim 4 
but also to a thm film transistor of a top gate type including wherein th layer wiring material is selected such that 
wiring formed of aluminum and any metal other than the ^ ^ material does not beC0lne insolub,e in 
alummum, of which passivatmg current density is known. 40 an ^ or alkaljne etchant 

Moreover, although the array device for display of the 8. The array substrate for display according to claim 5 
present invention can be applied to a liquid crystal display wherein the upper layer wiring material is selected such that 
device using a transparent insulating substrate made of such the upper layer wiring material does not become insoluble in 
as glass, the array device for display of the present invention an acid or alkaline etchant. 
can be also used as an organic or inorganic electrolumines- 45 9. A meted for forming an array substrate for display, 
cence device, wherein an untransparent insulating substrate comprising: 
is used and an array for display is formed on the insulating 
substrate. 

forming a layer of an insulating substrate, having an area; 
forming a thin film transistor array formed on the insu­

lating substrate, each wiring having a first end, the 
wiring in communication with at least on of the tran­
sistors in the thin film array; 

As described above, according to the present invention, it 50 

is made possible to provide an array substrate for display, a 
method of manufacturing an array substrate for display and 
a display device using the array substrate for display, which 
are capable of being etched at a sufficiently high etching rate 
and a sufficient selection ratio, and eliminating the under cut 55 
and the lowering of a yield in manufacturing due to the 
inconvenience such as an interiayer short circuit. Moreover, 
according to the present invention, it is made possible to 
provide an array substrate for display, a method of manu­
facturing an array substrate for display and a display device 60 
using the array substrate for display, which are capable of 
providing a large-sized and high-resolution display device. 

forming connections pads, each connection pad contact­
ing the first end of at most one of the plurality of 
wirings; 

forming pixel electrodes, and 
forming dummy conductive patterns, the dummy conduc­

tive patterns comprising at least about 30% of the area 
of the insulating substrate, the dummy patterns situated 
between the connection pads and the pixel electrodes 
such that the dummy patters are not in contact with any 
of the wiring. Although the preferred embodiments of the present inven­

tion have been described in detail, it should be understood . 10. The method for forming an array substrate for display 
that various changes, substitutions and alternations can be 65 according to claim 9 wherein at least one of the wirings 

comprises at least an upper layer and a lower layer of 
conductive materials. 

made therein without departing from spirit and scope of the 
inventions as defined by the appended claims. 
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11. The method for forming an array substrate for display 
ccording to claim 10 wherein the lower layer wiring 

materials is selected from the group consisting of aluminum 
and aluminum alloys. 

12. The method for forming an array substrate for display s 
according to claim 10 wherein the upper layer wiring 
material is selected from the group consisting of 
molybdenum, chromium, tantalum, titanium and alloys 
thereof. 

14. The method for forming an array substrate for display 
according to claim 13 wherein the upper wiring material is 
selected from the group consisting of molybdenum and 
alloys thereof. 

15. The method for forming an array substrate for display 
according to claim 12 wherein the upper layer wiring 
material is selected such that the upper layer wiring material 
does not become insoluble in an acid or alkaline etchant. 

16. The method for forming an array substrate for display 
13. The method for forming an array substrate for display 10 according to claim 13 wherein the upper layer wiring 

according to claim 11 wherein the upper layer wiring material is selected such that the upper layer wiring material 
material is selected from the group consisting of does not become insoluble in an acid or alkaline etchant. 
molybdenum, chromium, tantalum, titanium and allays 
thereof. * * * * * 

a 
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Mmcovu, in itic (•tr/.cllc of JajKiiiusc I'alciM Lakl-Opcti 
Ko. llci JO()0!W)-2'tO]SO, tlisclosctl is a mclhtKiol'forming 
s l.ipcrcd sb»pc ill in anjilc ranging fitrni 20 degrees in 70 
ik-'tirccx on wiring uinsiiluicd nl' nvo layen, io wliich n jincl 

s (iinmxl«!' .ilnmimn" ami inci-.il swvb us molylnicnwm I'ormwl 
on llic nliimimini i.s subjcdcil lo wcl clching. Accnnlino, In 
ibi.'S mclhytl. 4 spciilK-tl ixpcrcd shape CHD be inipurlcJ lu I lie 
wirini; ritniiuil of a eoiuftmivc (ilin nl a Iwo-laycr jilrucmrv 
l>y ihc wcl otcliing. However, Iht mclhhd never discloses a 

AHRAY SUBSTRATE I'OU DISI'LAY, 
METHOD OF MANUl-ACITJKING ARIIAV 

SUBSTRATE FOR DlSl'l AY AND OISPIAV 
DICV1CK USINO TMK ARJIAY SUUSTHAni 

DACKGROUND Ol- "HIU INVliN I'lON 

'll)c prc.scnl invention iul:iius in mi nii:iy suliMKilu Hir 
dispiav. a mcllKKl ol' mitnuracmring ihc array xulv-urato tor . 
display ami a display device tisinj; ihc nrray siihsiraic for 15 mclhoil ol evsnly cldiing ;i subslmlc region while mainlnio-
- • ' " ing a sdcciimi islio Iticicoi even in ihc iubsuaio region 

wlicrc ilic vviring densiiy is lowered. 
display. 

A display device using a ihin film ir.insisior ('H O »ri;iy 
has been freqiiciiily used owing lo low power consumpliun I KiS. !2A aiKl 121! are ciilorgcc! 5chcniaih: views for 
und enpaljilily of dowiiM/.iti}; Die display device. The ihin explaining 9 pailtinins piuctt»using a C0Bvenln.n»Hy used 
filnt Iriuisistor array is mamiraelurcd liy lorming ihin film wc' P'^^est; in order io imparl ihc abnve-ilcscribed lapcred 
iransislors, each being comnnseil of eleciio:lc.v tiniili :is a yaie shape to the wiring. As shown in M(i. 12A, ihc lower 
clccirodc, a source clccirode snd a drain electrode, wirings conduesivc niaicrial 3 and aii upjiti conductive nimcrial 4 
such as scan lines and sigusl lines connected witli. Ihc are dC|Tosiicd on rtic insulating substrate 1 hy a nielhod.such 
above-incnlicmed electrodes, and pixel electrodes on an as physical vajxir depnsitinn. I l(i. I2A shows tint a pht>-
iiiMilaiing .suhstraic. wfesist film S is coated on a film of the upper conductive 

material 4 and is paltcmul in a desired shape. Tbercspeciivc 
lilms are etched hy an eichnni such ns a solution of phos-
ptoric jcitl, ritiic ncitl, ncctic sdd or mixtures thereof, amS 
desired lapcred shapes arc ftirmed Iherccn. 

In recent years, a hi^bci opctiiting speed, a higher reso­
lution ami a larger size have been required for the display 
device described above in imtuy cases. A liiyh sjwed and a 
hijjh density have been rupiifcd fur each von&litiienl coin- ^ 
poneot of the array foi display, which forms a display ~ Mf'- I2I> is a view for explaining an clcclrnchemicil 
device. I'nilieulaily, in order In nperalc the ihin film Irnn- pKiwss gcneialed ax cadi film is bcinj; etched when the 
sistor array at a high speed, it is prelcrahlt lo use low- wiring conMiiuiedoflhcuppcrcondnctivc material 4 and the 
rcsismnco aluminum (Al) for Ihc wirings such as Ihc scan l0ww muidnrtiw. in»terial 3 h subjected lo wet ctchiue. In 
lines and the signal lines since delav in (jate pulses can be I'l'-i- 1211, an iniernal layer ponion of the upper coflduclivc 
reduced and a wVitinn speed to the ihi'n film iransUtor on be ' material 4 coatcti with the photoresist film 5 is not dissolved. 

However, al iht: end of the pholorcfisi lilrn S, Ihc upper 
comhiclivc matet ial 4 is dissolved by ibe vtchant. When the 

incieascd. 
iDCiilc'nially.aluniimin) IcmUi lobe cUhilyoxidi'/.ed in Spile . ... . • ... 

of its low resistance. Iliercfore, in many cases, wiring using wi'Wij is lormcd by llic wcl clchinj}, ihc upjxr L-nndiiclivc 
aluitltnuirt is ituistitulcd as a twu-layc: .structure, in which „ niatensl 4 protecte<l hy (be photoresist lilm 5 is further 
nlimiimin) is u.^d ,is j, lowr Conductivx nwtcrial, and a ' 'liss"lv<:'1 »> 8 'hrcciinn frnm the end of the. photo-
im.lciiul harder lo be oxidized than alumiuun. such as resist film S to mm into positive ions, and clccirons emitted 

as a rchtill are SiippliVd to tlK lower amdnclivc material i .  
'llms. ihc upper couduciivv aitticrial 4 $cfvus as On anotlc. lu 
ilibt ixinucclion. ihc lower conductive ninicn.i) 3 enrncs (o 

chronmim. lii.miuo) or mntyhdcmim if, used u M 
upper ci'.nduclivc inH!crtal. FIG. IS is a view sdtcmalicnDy 
showing H untie wlivrc wiring, 2 is ikrjiusiicil on an iiisiiKtliny, ^ 
sub.sliaic I. Aluwurcimiluctivc imlcriat lilm 2a isdcposilud 
t>n an in^uluiin^ subsimic 1 maUi- of such ;is }>\h.ss. uoi\ tin 
up|«jr enrulijcfivc mutcrial fi!n> 2h is cJcpnsilcci nn the Inwcr 
cojitluchvc maieriul lilin 2//. Ilach of these films 2/i ami 2ff 
is gwitierned l.v. for example, a proper etching process so as „ "I'l"-'' conductive ,naieri/.l -4 and ilowinii lo the lower 
to have iii|icrcd CIKIS ' comlnelive material 3 in increased accompanied with an 

increase ol a dissolulion rale of the upper conductive mate­
rial 4.1'ICi. I2U si!iein:ilical)y .shows cm rents 1 llowingfrom 
the upper cnmlticlivc snaiciia! 4 io the lnwci coilductivu 
materia) 3. 

.serve as a caihodi'. Acconlingly. an elccltuchemical coll i.s 
formed. Ileie, when the etching rale for lite upper conduc­
tive matciiid 4is increased to form a required lapcred shape, 
tile density of tlie eleclrcms Kcneratcd by dissolving the 

In iwdcr to form a lapercd stiajx sltown in l-'JU. II, an 
clchinurale foi the upper coiidttclivc material is required 10 
lie invreiiscd. In order to furm lite tapered shupc sh::wn in 
!•'!(j. It.vajimismelhuds have been proposed up K' now. I'or <ii 

example, in Iht gaztHe r>V Japanese Pitcnl l.ald-Opcn No. ' ^,hc utlc is im-ruascil. ihc densn* «f ilw. current 
I Jet iU (i»98V9l)7O0t a mcitiMl hat heen proposed, in which 10 »» 011hc WW conduciivc mawrinl which 
cluinmv coniH'ciion pails ait* prnviilcil en si:lcs opposiiu to |a ctchani, iixotuids s citrtciit Ucii.sily causing 
scan line conoecikm psdv rtihl signnl line conncciidii patls. \in>sWiiy of the upper tviKhieh'vc nutcri.-.! 4. In sad) a case, 
rvspcdtvcly. Aotswdiii); lo Ihfc mciluKl. owr clching (htu lo ««, uIM>{;r nintluctivc inaU:rifll 4 is passiviiicd nol In l>c 
an ctch^ni thai will l*c rclaiivuly incrciiscd by Inwcting dissttlved hy iht* clclianl, ami only the Uiwcr coniluciivc 
wirini; elensily al ends of tiki stibxiraic is prcvenicd. Thus. materia) 3 is dissolved accompanied with the progress ol IIK 
umlereui of * tower conductive nintertnl 3 is prevented, and resuliiny in ilv otvunencc of die umlutcul. Wlien 
an inicriavcr sluwl ciiuiii isprcvcnicil (»v impaituij; a prupui SMch uwlctcul the wiling, fo; example, ilK gale 
lapcrcd sliaiK to ihc wiring 2. *) wiring c;innoi lv sufliciunily a;aied wiih in insolaltng film 

I Imvcvei, thougli this niethod vniiblvs evenness ol ctchimt !" ^I"c cfw5- ''"^vcniencc sitch as an 
at Hie ends of the thin film trtmiislor array substrate lo he '"''"'"ycr shod ecu,I, reSuli,ns m lowering a yield of the 
improved, the mcihml c.inrati cflcciivcly prevent ihc under- display device, 
cu! of lln* .siiitul lines in a region where the wj/inj* ^lvn>(iy 
is apt to he lowered Irom ends of IIMJ pixel cIccirtvicK to the of 
cwmeciiou pwis, Iw I'Siimplu. in a pwiion where dm winy 
wiring i.s forntcd. 

SUMMAKYOI mL INVIIN'ridN 

Hie present iavcniioo WAS m.idc will] (he forcgoiug 
prohleniN iii iniiul. An ohjcei of Ihc prcscni invention t5 to 
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FIG. 4 is an cnlargwl view slxiwiit)), jinnihcr dinnriiy 
contluciivo pstlcrn in (he present invcniion. 

FIGS. 3A 10 5C arc views illusiraiing a nicihrel of 
nianu factimitg (be array subs'.ralc for dispL-iy of ihc pi«ciii 
invcniion. 
' FIG. 6 is an clcclron niicrosco|)c |)IiotO}>r>|>li slxiwin^ a 
liailcm shape of wiring iB ilm case uf UMiig tlx; duimny 
condui'iivc pjllcni sliown in l-IG. 3. 

J0 FIG. 7 is nn electron microscope photograph showing a 
pattern shape of wirini', in the ense fif usiim the ilununy 
conduciivc pattern shown in rstt. 4. 

FIG. 8 is a graph showing a rclajion iKlween a taper angle 
of Hie wiring ami a pattern density «!' the wiring. 

provide an array subsirnie for (tispiay, a nictliod of manu-
facniriitg an array witairaic for display aixl o display dcvico 
using the array substrate foi display, whidi are cz|>al>lc of 
heing eicbed al a sufficiently high wching rnlc ami a suffi­
cient selection lalio, eliMiiinting. Iimlcraii, and providing a 5 
large-si/ed ami hlgh-iesolulion display devjiiu. 

'Hie loregoing olijeel of the present invcniion is achieved 
by prpvitling ilte array sulvsiraie for display, tha meihod of 
luanuiucturing an array sulisiate lot display and the display 
device iuing the array sulraratc for display of the present 
invention. 

Specifically, according to the present invention, provided 
is an array substrate for display, comprising: a thin film 
transistor array formed on an inwlBiiiig wbslmic; s plurality 
of wirings arranged on die insulating substraie; connection ]s I'-'Kj. 9 is an electron micrascoiie plKiio|>inph slmwijig a 
pad? arranged on unilateral ends of the wirings and rcspcc- ivii iiig sliujw in the case of (itrfomiing etching wiiliuut using 
lively connected with the wirings; pixel electrodes, and 
dummy condiielive patlenis aiTangal hr.iwecn (be ends of 
the connection pads and ends of the pixel electrodes. Hie 
(lummy conductive pancrns can occupy 3f> area % or more. m 

In the present invcniion, the dummy conductive patterns can 

the dummy conductive pattern. 
FlG. JO is an electron microsciipc pholngrnph showing a 

sectional shape of ihc wiring shape shown hi TIG. 9. 
FIG. IJ is a scheiimlic view showing a tapered shape of 

the wiring. 
FIGS. 12A and 121! are views showing enrrems I'omied 

by a cell formed dming an cidung process. 

be formed as any of land patterns and linc-and-space pat-
la Die pieseiit uiveniiun, the wirings are conslilulwl of 

a lower eonduciive maicriai and an upper conduciivc 
material, and the lower conductive niaicrial can l>c any one ^ 
of Blunimum aud au aluaiiuum alloy In the present 
invention, the upper conduciivc niaicrial lias a passivatlng 
poiemial. The upper condueiivc material can l>c any one of 
molybdenum ami a molybdeuum alloy. 

AccnrdUig in die present ipventioii, provided is a method 
of manufacluring au array vubsiraic for display, die melhod 
coiuprisiug ibe steps of: lonning a thin lilm iransislor array 
including: s plurality of wirit)^ arranged on an insulsling 
substrate; and conncetiou pails ifiiangcd on unilateral ends 
of ihc wirings and respeeiively connected with Ihc wirings; ,5 display device of tha prescm invention is conslitmcd by 
forming pixel electrodes; and forming dummy conductive '' sequentially iHininating a liquid crysul layer II, a irunspar. 
patterns heiwecn endsol'tliecnrincinion pads oml r-nds of the CICCIKKIC 12 ami a glass substrate 13 on an array 
pixel cleelrodcs. In the present invcniion, it is preferable thai siibsiraie 10 for display, which is iouned uu an insulBtiiig 
Ihc dummy conduelive pancrns be Ibruied so as to occupy snbsiralc. Wiring U fornier! on Hie inselaling sihsirale 10 is 
30 area % or more. In the present invcniion, the dummy ,u extended to an end (uoi shown) (if ibe array suhsuatc foi 
conduciiye pattems can lie fonnud as any of land psllirns ditplay. and is connected with a driving sysicm (nut shown') 
aud line-and-spacc paiterns. In the present invention, ihc tlirougb a conneciion pad (not shown), 
wirings are coiisiinned of a lower conductive material and FIG. 2 is a tup plan view ol the diiplity device using the 
an upper conductive material, IIK lower conductive material array substrate JO for display oi'ihc piesent invention, which 
can IK any one of aluminum and an aluminum alloy, and the j; is shown in FIG. 1. In die array subs-rale 10 feu display of 
upper conduciivc material can be any vine of innlyhdcmun ihc picstffl iuveniion, a (.ilmality v>f thin film itamisiors 21 
and a molyhdcmim alloy In Hie prescm invemion. Hie consu'lute an array. A pixel electrode 22 is tonnecled wiih 
wirings arc formed by wet etching. each thin 1'ilm Irnnsislur 21 lliat controls a potential of tin; 

Morcovci. in thu picsent invention, provided is 0 display pixel clecirude. In the arr^y svltsiraic 10 for ilisplay blm^T. 
device, comprising ihe airay sulwinite for display mentioniul 50 in 1*IG. 2, what is iVrthcr sliown is lhat a scan line 2.1 and s 
above. 

In the present invention, the display device used as a 
liquid crystal display device or an electroluininescence 
display device can be pinvided. 

OUTAILHi) niiSCHIPTION oi' l'llli 
I'KUFUUIIUO liMDOUIMCNTS 

llcrclnhcinw, dcscriplinn will he made in dciail for ihc 
present invention wilii reference to enibudimeiiis shown in 

( 1 he accnmpanyingdrawings. I Inwever, the prejent invention 
',9 in not limifed to Ihe cmbodinienis shown in ihe diawings. 

I-IG. 1 is a partially cmaway perspective view showing an 
ensbodiment of a display device using au array substrate for 
display of the present invention. As sliown in l-'Ui. 1, die 

signal line 24 are connccird wiih each thin tilm li.msisiur 21. 
Ihe resjicciivc scan lines 23 are coiimvicd sviih a drieci 

26 ihmugh scan line connection puds 25, and Ihc lespectivc 
signal lines 24 arc cnrtncctcd with a tlriver 2# thmugii signai 

55 line connection pads 27. Iliese scan lines 23 IIIKI the .sigiiai 
lines 24 Hie formed so as to have tiic same eoiNiuitHMi. As 
sbwwn in FIG. 11, each of ihese lines is ennstimted of the 
lower conduciivc mateiial 3 and ihe upper ouiduciivc mate­
rial 4. 

UK 1121'' DIZSCRIPTION Ol-TIII- DKAWINGti 

I'or a more complele uiidcrilonding of Ihe present inven­
tion and the advantages thereof, reference is now made In 
the following desc.-ipiion tahen in oftiyvnction with the 
aceompftnying drawings. 

FIG. 1 is a view showing an emboriimcnl of a Ikpiid 
cryslal display device using an array subsiratc lot display of 
:hc present invenlion. 

FIG. 2 is a lop plan view of Ihe array substrate for display 
•<f Ihe pjeM'.ni iiiveiniori. 

FIG. 3 is an enlarged view allowing a duinmy conductive 
pallem in the picsent invciitioi) 

uu In thu picsem iiivcniion, aliimimiii) can be used for lite 
lower conductive makrijl 3 usable as wiring frnm a vk:w-
pofnl of lowering re.wsianee iberetd'. Moreover, it is prefer­
able 10 use ftinlylxlcnum (Mo) for the upper condiielive 
mateiial 4 i»ablc hi the present invcniion from a vtewpoirn 

<i.< of proteciir.g the aluminum. However in die prcsc.ni 
iovenlion. besides the aluminuai, an aluminum alloy can be 
used fur lite inwer condiielive ihnicritd 3 Moicovc.r. for die 

LGD 000286 
Del. 06-726, et al. 

Page 613 of 1919



US 6,689,629 132 
6 

sjKCificd surt'ncc. In the prcsunl iuvciiiion, tin! Icmi "wiring 
(tensily" refers in an 8i0a rmio ol an area of pmiinns wlicre 
llic sigiul lines, ihe JS«D liilM, the drawing lines, ami Ihu 
tinminy coiicluclivc imtlcrns arc Ibrriial on an area of a 

uiipci comliiciivf: maicrial <4,allo^<if cl'.roniiuni, lanliilcm, 
lilaniurn am! molybilcnuni can be iisCil. I:ilm IhickiKSSof Ihc 
lower itintliidive malcriol 3 is ml paiiiculaily limited, but 
lilm thickness ofllic uppcicomluclivo malcria) 4 is prefer- . . 
ablv thick since a current lends to be coiicentialetl thereto as 5 specified region where the iluminy conductive psticrns 

' formed. 
>re 

lite fitin ihickne.'t& becomes ihinner. However, a problem 
regatding »lrc» ij-'xurs as Ibc l)ik'kin:s.s hceoines iliickei. 
'Iltercforc, in tlx present invenlinii, it is preferable loscl llic 
(i!m thickness of the upper oonouctiw msleiial 4 in a inngc 
of 30 lo 100 nm. 

FlC".. 4 is a view showinii amuher embodiment of Hie 
dummy condudivc pailctn 29 <i]' the pfeseni invcnliun. In 
the enibodiincnl -shown in l-'Ki. 4, the dutnuiy conductive 

la pattern 29 is dwfvscil so tlrat tiic wiring density thereof, 
which is specified at 3(fn. or mure, is further increased, thus 
reducing conccntraiion of electric current to exposed por-
lions of the upper conductive malerial lo lire etehant during 
the ctdmiy. As shouti in l;IU. 4, the dummy conductive 
pattern 29 may have any .shajxa and tiny pflitcrns. Moreover, 

enon that metal such as molybdenum or a metal alloy suiit " a:1y combination of t plural tvpe of Itic dummy (.-ondui^ive 
as a molylxlermm alloy liecontcs iriMthiblc in ah acid or pnucrns 29 can be used. ' 
alkaline ctchanl. l or example, the tenn ••passivity" is '' FlfiS. SA, 5D and 5C ate views showing ah embodiment 
referred to as a phennmenon that meta seivmg a< an .iu.de ^ a m(,|ho|| uf ;iic ,ulK„atc 10 for 
becomes insolnbh in such etchant In the present invention, t|i , q( invow,:an. With rcferutice to l-IC:. S. 
SpecihcaHy as lor suet, passivated metal or a metal alloy, 2" dc!icriplioll wiU llt. ula0c fo, Uli; ,;icl|„x| of manufacturing 
metal or <.a I alh.y wnh a passtvalmg in.tenl.al, that ,s. a sillls)n||c rof (,isi),l1y of lhc pres(.m invcmion, 
FUKle potential can nc menunned. Note Ihat, m the present cxcmp,iryin8 , C4H. WLXRE LHC 1HIU I.I,,, 1IilnsiMul 21 of a 
tnvenlion, Ihe I lade |KMeni,:.l is referred to as a pntent.a) js fa,moj ^ s,10Wjl i;|G. SA, 
which causes a euneut de.iS.ly for pass.yat.flft metal, which |he low<,r malc(ia, 3 Iisin8 ,ilimi!IIln, ,m| ,hc 

LS descried in the UncychiM.a Omniea (mima.nr,, edn.on ^ uppcr conduol jvli lnaler;a| 4.usi,Ii; .....lyiHU-num arc depns-
32 pninint*, issiwd l)y Kwni^u Shuppaii Co., Lid., cilncil ()ft ^ imnsparcm tn* unifiinsi>iirt'ni insulating subsiraie 
hycftiionfllc6mn>uttcnl:tehncycJo|^dt3t.*iimica),vol. 7, ^ ihus forming JI film 

P' 1')''' ... Next, asstmwn in lrl(i. SU.pholrjrcsi.M .11 iscoucd nn the 
l-urthermorc, in the cmboiliincm shown in WO. 2, dummy |jim -n,,. photoresist is exposed and developed by use of a 

conductive patterns 29 arc disposed between the pixel phnm mask 32 provided wiih [i.'.UL'nis for forming ihe 
electiodes 22 and each scan line connection pad 25 ami dummy conductive paticms 29 in portions where the wiring 
between lhc pixel clccircxles 22 ami each .signal line con- density is lowered between the pixel cleclrodc.s and the 
(lectinn pad 27. Ilius, the wiring dcnsily is increased. conneclion pads, which arc 1101 paiticularlv shown 
•n«rofore it is made possible in form good wiring over the clchi„G « pe,formed Iw use of an ctchant 
enure surface of the array substrate lor display without • ^ ̂ a sriUnio1, of fc  ̂ aee,jc 3;.i., 
causing defects sucli as tmrlcrcut and a mouse hole o Hie ^ mixUlr(,s ,1,,,^,^ roiniilll, wirin„ 2 ^ 
lower oiiuluetive inaterial 3 during etching lor Ihe scan lines ctlnlUlwivt. 1)allcrris 29. ^ t.ondlwiw 

23 iiiid the Steunl Itnc^ 24. iiiicli of ihcsc dummy cutiihtclivc pancms 29 arc arranged in lhc nnrliAu^ where the wiring 
pallems 29 can bo tormed as a two-laycrs structure. witil llic is |0,v. rnus; ,, IS ^ih),. 10 ,()rm wlrinBs 
same matcnaLs as those ol the scan lines 23 and llic signal 
lines 24 at Ihe snnu- tune when Ihe patterning is performed 
therefor. 

The present invention makes it possible to prevent under­
cut of the lower conductive material 3, which occurs due lo 
passivity of the upper conductive nmlcrial 4, In the present 
invcnliun, the leirn "passivily" is referred to as a phenom-

liaving gooil tapered slnijic as shown in I• i(i. 5('. even in 
regions where the conductive material such as niolybdcnum 
tends to l>c passivjiec, A taper angle can be set in a range of 

nc. 3 is an enlargeil view showing a portion where the 2(1 degrees to 70 degrees by adjuslmg a composition of the 
dummy conductive pattern 29 is formed in the embodiment ^ c;dl;in! and etching condilious. It is more piefeiable lo set 
of ihe arrny .siihstrate 10 for rlisplay of the |>r«seiii invention ' -he ia|>cr anglo in a range of atuml 20 degrees lo about Ml 
sliowo in l-lfi. 2. I;l(">. 3 shows the dummy conductive degrees, 
pmioin 29 fomiet: a« tt iinc-and-spacc |iaiicrn between tlic 
conneclion pad 25 and an end JO ol llic pixel electrode. In ihe gait* electrodes, the source electrodes, the drain 
the piesenl invcmion, the dummy conduciive pattcro 29 can (.|ct;irottcs_ |||j. pixel clediodes and '.he like arc formed, Ilius 
lie liirmed as Ihe line and spatv pallcrn shown in I'lG. 3. 
Alternatively, ibc dumoiy conductive pattern 29 can be 
fnnncd as a land paiicro coniplctcly coaling a refiion whcie 
the dummy ainduoiv'L- panern 29 is turnied. 

'Ilicrcnficr, in the present invention, gate in.sulaiing films. 

ihe ftii.iy subsirate 10 for rlisplay ofthe present invcniioi! is 
manuracturetl. In the present invention, the dummy conduc­
tive patterns 29 may be removed if necessary. Aliernativcly, 
Ihe dummy cocductive patlerns 29 may lie lui'l as they 

In any case of the patterns, in the present invemioc, it is JJ witligut being eliminated, 
preferable thul the wirinj; dcnsily of the dummy conductive 
jiaiieins 29 ihemsclves be SOVf. or more on an area of a 
specified surface linm a viuwj.Hiiiil of tunning a piopeily 
tajiered shape on ihe lower conductive materia) 3 without 

are 

nr., 6 is an electron microscope plioiograph showing a 
shape of ihe wiring 33 shown in FIC.;. 3, which was obtained 
when the dummy condtictive palter n 29 sliu^ti in l:IC>.3 was 
provided iiiid tlK etching wjs |>erfonned. In ihis case, 

fo;mini; tl»c undeictn thereto while diwikMiig the upper 0„ niolybdennm was used Hi; the upper condotiive matciial 4, 
crioductive inaicrial 4 at a icquircd rale. .tn:! ahimimini was used for the lower conductive material 3. 

'Hie film thickness of molylxlenuin is abowl SO nm, and wei 
_ jliiug is pcrt'ormcd by use ofanctehamof a mixed solutioii 
of plkisphuric acid, nitric acid and acelic acid As .shown in 

Moreover, when the duuiiny conductive patterns 29 
arranged in the present invcmion, it is more prefciablc ibal clc 
the (hmimy conthiolivi: paiicrns 29 be fuimcd Ixttwccn the 
end 30 of die pixel elicimdc 22 and each connect ion pads 2S I K ". <>, a good laj>ered shape is formed even in a wiripg 
and 27 $o Ihat tlio wiring density includiug the dummy portion where Ihc undercut is fomicrly apt lo occur by 
cimdticlK'u paitcms 29 can bo. 3I>? or more on die area of a foiiniug (lie dunimy cmidiuitivc |Viticrn 29. 

are 
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HO. 7 is a plxilutniiih slnwing a .shape of i!ic wiring 34 
shown in FIG. 4, which was obiainctl when the dummy 
eomlociivc pallcrn 29 slxiwn in HG. 4 was formed ahtl !bc 
cicliin^was perfi'ntduil imilcr Ihu sauicaimlilioiisus(IMSC in 
I-'K;. 6. Ax .-ilicwn in FIG. 7, even when ibe density of ihc > 
dummy comluclivc pstllcnt Z9 Is ii-creAK-il, s good Upeied 
vlinpc it i.4il)ii[:c<l. 

nr.. H is a yi uph plm ling vnlues of the wpei angle of ihc 
fornKd wiring rclalivc lu values of ihc pallcm ilonsilv (arc* fj,,, .irray. 
%) of Ihc wifioft including Mw po,lions of .ho d'umn.y >" c,:1,ux.|. ^^ cll„tlu,liol, ̂  w,llac,iny lini. 
conduciivc pittoos 29 on .be .ul.s.ra.e when -be dummy en(1 of „ onc of lbt! lvJ, of wU!tt^ 
co;iuucUviip.nin;rfts29 arc arranged. Assliown in luc.i.8,llic it A . -  I 
lApcr anfilc the wiring obtained bv ihc cichjhg is reduced 1,1 ciccunocs, ami 
at; ihc pfticrn densly ol' ihc winng is intwasuU,'jinil a more <,,"nn7 p^ticrns, llw dummy patient com-
gbnilc l.ijjcr is formed. Thcrcfnri:. ii Is understood Vhai the At lOhS! abAul 30W» tif Ihc m*ia uf Ih6 insulnting 
upper comJnciivc mnicrial 4 enn « snflWicnl sclcclivc Aiib.sutnc» the dummy conductive patters sitiifllcd 
otio (o ihc etchioij of ihc lower conduciivc material 3 hy heiwecti ihc comicciion pads ami die pixel electiodcs 
arrnngiiig the dummy uuid:ii.'iivc jiaueriLS 29. such lhai the dummy paiicrs are nol in coniact with any 

HCi. 9 is sn elociron niicmscnpc phoinjjinpli fiinvvinC, liir ^ ol the wrinji. 
aimptriwn, a shape of wiring ohlaincd when eiehinj} is 2. Tin: anay subslrale for displiy according io claim J 
pcri'ornicd by use of die array snbslratc 10 for display, which wbcreia oi Icosi cnc of ibe wirings comprises ftl Ic6sl mi 
has ihc SAITIC pil'.urn ict those duiwn in FIGS. 3 ami 4, htl ujipcr layer xnd a Jowcr yf conductive rnatcriaki. 
wiihout forming I lie duinmy conduciivc pMicm.s 29 at all. As 3. The array suhslraic for display according to claim 2 
shown in 1;IG. 9, large undercut occurs in the wiring since wherein the lower layer wiring material is selected from ihc 
the iiKilylnlcniini OKcd for Iho uppar conduciivc material 4 is " group consisting of aluminum and aluniiinini alloys, 

pasfivdlod, and only the etcliing for ihc alumiiium as ilic 4. The array subslrale lor disj>lay accordiiig 10 cluini 2 
lower conduciivc ntaierial 3 progresses. wherein tlie upper layer wiling inalerial is selected from the 

l-ICi. 10 is nr. clcclioil microscope pholograpii shmving » £rrnlI1 consist ingol molyhdcniim, chromium, tanlalum, titi-
section laken slong a cwiinji plane line A—A of ihc yi "'llm Bn'' ""oy5 'hereof, 

winng showi) in I-'IG. V.ASIJIOWII in HG. 10^ the eichins^ frtr ' ^i^ay .sub-Sliiiie foi display according to claim 3 
IIK; aTuiiiinuin used for llic lower conductive tnaicrisl 3 whereit) tlte upper layci wiring maicrial is sclcacd from the 
ptogiesscs nime tlian thai fin ihc nmlyhricnuro tiscd for ihc "Xmsistiug of niolyhdenum, cliramiiim, tantalum, tits, 
uppci aindui;!ivc mateiial 4, resulting in the occurrence of niinn ftnd alloys Ihereol. 
tltc great undercut. ^ f'' '1'c a,r!>> Nll',s,'oli: l(1( display according to claim 3 

... . . . ... . . ' wherein the upper wiring matcrinl is selected from the nmm> 
n,e ptcsen. tnvemon can be apphed nol only 10 he thtn t,msis,in lir .0,lovs " 

him Iraiisislor of a reverse staler iv^ as d^wabed aU,vc 7 T|ic far di )|.y u> c|a;m 4 

but also to a dim (Urn mi.isist... of a top gate type inelmluig w|)cltil, kycc wiri n,.M,i3] ;s sl,ch 

wtrmg lormed ul allimmun. a.ul any metal other than the , X[ wirin&n)MfU, l)ol hlxoinc •„^hhk 

aluminum, ol winch pa^.vat.nft ct.rren. <l«ntMly » known. «> ^ nf 

Mnreovet, alihmigli thi! att.-.y device for display of the 8. 'Ilie anay suUiioic foi display according to claim 5 
p.-cseni in veil I ion ecu lie applied to a Ikpiid crystal display wliiiciu the upper layer wiring materia! is selected such thai 
device using a irimsparenl insulating sulisirate made of.Such the tipper layer wiring mnicria I tines not become insoluble in 
as glass., tlie airay device for display of ibe picsetii invenlion ^ an nciil or alkaline elchanl. 
can lie also used as on organic Or inorganic clcctrolumines- 4' P. A meted foi1 foiming an aimv substrate for display, 
ccncc device, wherein an iimitnispaiunl insulating subslrale comprising: 
kuscd :HI;I an airiiy lot display is formetl on the in.sulalin» forming a layer of an insulating stilislrmc. having an area; 
.substrate. fornting 1 thin film transiMoi «ii«y formed on the insu­

lating sutisirate, cadi wiring having » lirst cnrl, the 
wiring in euininumuilion with al least on of the tran-
asiors in the 111 in film array; 

What is clainted is: 
1. An array subtnrato lot display, comprisiag: 
a layer of an insulating stihslmte, having an aiua; 
3 thin I'tlm traosislor array lot mod on the insulating 

subsiralc; 
a plurality of wiring arranged on the insulating subsitatc, 

each wiring hsving a li/.s: end, ihc wiring in commit-
meutiim with it least O11C of the tiansisiors in lite du'n 

cross 

As described above, accordittg to the present invetnion, it 5I) 

is made (Hissible 10 provide tin .may sulRtiatc for display, 3 
mi-ilmd of manufaciuting an array suhslute for display and 
a display device using the array suhslraic for display, which 
are capjbloof Iwing etched at a .sulVicicully high clchiilg IUIC 
and a suflicienl select ion ratio, and eliminating Ihc under cut 
ar.J the !owcrii\g of a yield in nitmulf.ctuiing due to the 
iiiLninvciiieiH-'e swh as au iiitcrlaycr sluirl circuit. Moreover, 
sccording 10 the picscnl invention, it is made possible 10 
piuvidc an auay siHislralc for display, a method of m.imi-
fjcUuinc. an array subsuaie for display and a display device (in 

iiMne ibe <iriay Vubstrale for display, which arc capable of 
pK>viding a Urgc-si/cd and liigli-rcsolniiim display device 

foiiiiing conntfclions pads, each cuiHiection pad contact' 
ing the lirsi end of al most one of the plurality of 
wirings; 

Amniitg pixel decltotles, and 
liKining dummy conductive patients, ihc duinmy conduc­

iivc patterns ciinipiising ill least about Wit of die area 
of the insulaiing Kitbstraiu, Hie dummy pnucfns situaied 
iK'twceii ihv conneeiion pads and the pixel o.'ectr.'xlvs 
such llml the dummy pa Iters ate not in coniact wiih any 
uf the wiring. Ahhough ihc prefcnedembfidinienls of the present inven­

lion have Ivcn di.Tftiilicd ill ilclail, it should K- tinderslnixl 10. I IK: rnclhud for foimiiigAit array sulisirate for display 
dial vaiirms cluingcK, siibsiilulioits and allemations can he aecoKling in claim 9 wherein ut K-asl onc of Ihc wirings 

comprises at least an upjicr hiycr and a lower layer ol 
cotiducl ivc materia Is. 

made tltcicin WI'IIKMH departing from spirit and scope of the 
invent ions as defined by the appended cJ;iijnv 
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II, Tlic nieilHxt for formin,; im array siihslrase fnrdispiay 14. 'ilic oWlholi for foriiiinu an aiiity sutiMfals for ilisplay 
according to clann 10 wherein the lower Uycr wiring accordiog lo clnim 13 wherein !hc upper wiring mnlcriiO is 
maltrials is sdcctal from the giuup cuiiiisling uf aiuinimnu scluclc<l tram ihc yrcmp cnnslsl inj" of mtiiybdcmiin ami 
nhcl aluDiiaurn ollovs. alloys ilicrcof. 

IZ. Ilw method for Ibrmint; an array substrate lo: flisplny 5 IS. 'ITic method ftir forrning an array sulwlrnte t'or tlisplny 
occording to claito 10 wherein the upper layer wiring nttortling lo claini 12 wherein tlic upper bycr wirins 
material is selected from the group L-onsisting of material kselectuil such that tlic upjicr layer wiiinu matciial 
molybilemiiii, diriiiTiiiiiii. inniAlinh. lilartitrrn nhil n I toys (toes rtot hucfiinc iasciltihle in an iioid or alknlinc cichnm. 
I hereof. J 6. The oietlnxl for fonniftg an army Mthu rate for ritsplny 

13. 'ITie mclhod for fiiTming an array sulttfrnte lot display 10 itccudiny to claim 13 whuein file upper liiyer wiring 
according lo claim II wlierein the op|>ei layer wiring material is selected sttdj thai the upper layer wiring main ill 
material is selected Ixotn lite group consistini; of docs not iweome insoluble in an acid or iilkaliiie delimit, 
iiuilylnleiiuni, chroiiiiiini, (nntnluin, lilnniviin aiul allays 
(hereof. • * » » • 
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§ UNITED STATES PATENT AND TRADEMARK OFFICE PTOL-2077 (8/06) 

s Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 
Requester's Name and Address: SONG K. JUNG 

MCKENNA LONG AND ALDRIDGE LLP 
1900 K STREET, NW 
WASHINGTON, DC 20006 

Control Number:90/009,697 
Date Mailed: 03/10/10 Patent Number: 6,689,629 Request Receipt Date: 02/26/10 

NOTICE OF FAILURE TO COMPLY WITH EX PARTE REEXAMINATION REQUEST FILING REQUIREMENTS (37 CFR 1.510(c)) 

The Central Reexamination Unit (CRU) in the United States Patent and Trademark Office (USPTO) has received a request for ex parte 
reexamination. The request cannot be processed, because the below-identified filing date requirements for an ex parte reexamination 
request have not been satisfied. If a fully compliant response is not received within 30 days of the mailing date of this notice, the 
request will be treated as a prior art citation under 37 CFR 1.501 or closed from public view, at the Office's option. A filing date will 
NOT be assigned to the request until the deficiencies noted below are corrected (37 CFR 1.510(d)): 

The following items required by 37 CFR 1.510(a) and (b) are missing: 

• 1. The ex parte s reexamination filing fee under 37 CFR 1.20(c)(1) - see attached Form PTO-2057. 

• 2. An identification of the patent by its patent number, and of every claim of the patent for which reexamination is requested. 

Q 3. A citation of the patents and printed publications that are presented to raise a substantial new question of patentability. 

4. A statement pointing out each substantial new question of patentability based on the cited patents & printed publications, and a detailei 
explanation of the pertinency and manner of applying the patents & printed publications to every claim for which reexamination is requested. 

• 5. A legible copy of every patent or printed publication (other than U.S. patents or U.S. patent publications) relied upon or referred to 
in (3) and (4) above, accompanied by an English language translation of all the necessary and pertinent parts of any non-English 
language document. 

• 6. A legible copy of the entire patent including the front face, drawings, and specification/claims (in double column format) for which 
. reexamination is requested, and a legible copy of any disclaimer, certificate of correction, or reexamination certificate issued in the 

patent. All copies must have each page plainly written on only one side of a sheet of paper. 

• 7. A certification by the third party requester that a copy of the request has been served in its entirety on the patent owner at the 
address provided for in 37 CFR 1.33(c). The name and address of the party served must be indicated. If service was not possible, a 
duplicate copy of the request must be supplied to the Office. 

• 8. Other: 

^ Explanation of above item(s): See Attachment. 

Any written correspondence in response to this notice must include a submission pursuant to the attached instructions. The 
instructions for a detailed explanation for an ex parte reexamination request differ from those for an inter partes 
reexamination request. Any written correspondence in response to this notice should be mailed to the Central Reexamination Unit 
(CRU), ATTN: "Box Ex Parte Reexam" at the USPTO address indicated at the top of this notice. Any "replacement documents" may be 
facsimile transmitted to the CRU at the FAX number indicated below. A REPLACEMENT STATEMENT AND EXPLANATION UNDER 
37 CFR 1.510(b)(1) and (2) MAY NOT BE FACSIMILE TRANSMITTED. 

Patent Reexamination Specialist, Central Reexamination Unit 
(571) 272- 7740 ; FAX No. (571) 273-9900 

cc: Patent Owner's Name and Address: THOMAS KAYDEN HORSTEMEYER & RISLEY LLP 
600 GALLERIA PARKWAY SE 
STE 1500 
ATLANTA, GA 30339-5994 
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ATTACHMENT TO PTOL 2077 

Control Number: 90/009,697 
Patent Number: 6,689,629 
Request Receipt Date: February 26,2010 

Please read the instructions that accompany this Notice and Attachment. 

The request for Ex Parte Reexamination of U.S. Patent 6,689,629 filed on February 26, 
2010 does not comply with the filing requirements of ex parte reexamination proceedings 
under 37 CFR 1.510(b)(1) and (2). 

37 CFR 1.510(b)(1) and (2) state: 

(b) Any request for reexamination must include the following parts: 
(1) A statement pointing out each substantial new question of 

patentability based on prior patents and printed publications. 
(2) An identification of every claim for which reexamination is 

requested, and a detailed explanation of the pertinency and manner of applying the 
cited art to every claim for which reexamination is requested. If appropriate, the 
party requesting reexamination may also point out how claims distinguish over cited 
prior art. 

The request has failed to provide the requisite identification and explanation in 
compliance with 37 CFR 1.510(b)(1), of what substantial new questions of patentability 
(SNQs) are being raised by the cited prior art documents under 37 CFR 1.510(b). The 
request fails to clearly explain how each asserted SNQ is substantially different from 
those raised in the previous examination of the patent before the Office. As pointed out 
in MPEP2216: 

"It is not sufficient that a request for reexamination merely proposes one or more 
rejections of a patent claim or claims as a basis for reexamination. It must first be 
demonstrated that a patent or printed publication that is relied upon in a proposed 
rejection presents a new, non-cumulative technological teaching that was not previously 
considered and discussed on the record during the prosecution of the application that 
resulted in the patent for which reexamination is requested, and during the prosecution of 
any other prior proceeding involving the patent for which reexamination is requested." 
[Emphasis added] 

While the request does address what some of the references teach individually, the 
request does not clearly explain, for each identified SNQ, which teachings are 
substantially different than those considered in the previous examination of the patent by 
the Office. Accordingly, any corrected request filed in response to this decision must 
clearly establish, for each substantial new question/proposed rejection identified, what is 
the new technical teaching being provided by the citation of the newly cited references. 
See MPEP 2242. 
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On page 6 of the request for reexamination the following statement is unclear "As such. 
Requester believes that these teachings of Hirabayashi raise a substantial new question of 
patentability with respect to at least independent claims 1 and 9, and consequently claims 
2-5 and 7-8 dependent on claim 1 and claims 10-13 and 15-16 dependent on claim 9." 
The phrase "at least" does not limit the number of claims for which reexamination is 
being requested. The term "at least" urges the examiner to apply the cited art to the 
remainder of the claims that are requested, thus placing a burden of identifying the claims 
and applying the references to the remainder of the claims. See also pages (7-24, 34,40, 
43,44,47,51,56, 60, 64, 68, 73,77,81,85, 90, 93,97, 98,101,105, 108, 109, 112, 116, 
121, 124, 125, 128, 132, 137, 141, 142, 145, 149, 153, 157, 161). Since the request has 
not properly advanced, and explained, a substantial new question with respect to all of the 
'629 patent claims for which reexamination has been requested, the request fails to 
comply with the requirements for granting a filing date for a reexamination request. 

Each substantial new question of patentability (SNQ) must be identified. Each 
proposed rejection based on the SNQ must be identified separately. For each 
identified rejection based on a SNQ, the request must explain how the cited 
documents identified for that proposed rejection are applied to meet/teach the 
patent claim limitations to thus establish the identified proposed rejection. 

If the requester were permitted to omit an explanation of the SNQs raised and how such 
documents cited in the request are applied to the patent claims, an undue burden would be 
placed on the Office to address each document in the determination on the request, 
without an explanation of the relevance to the patent claims. Accordingly, such an 
omission is prohibited by law. 

REQUESTER'S RECOURSE 

Requester has the option to respond to this identification of defects in the request papers 
by applying the appropriate optionfs) set forth below: 

Providing an identification of each substantial new question of patentability, a statement 
of each proposed rejection based on an SNQ, and an explanation of the manner and 
pertinent of applying each cited document to the patent claims for which reexamination is 
requested, as required by 37 CFR 1.510(b)(1) and (2). Every limitation in each patent 
claim for which reexamination is requested must be addressed. Where the references 
applied in combination, each combination must be individually identified, and the basis 
for applying each identified combination of references must be supplied. 

In order to obtain a filing date for the request papers, the requester must, within thirty 
(30) days of the mailing date of this decision, file a response to this decision which makes 
the request papers filing date complaint. The response may be supplied as either a 
corrected request, or a submission of only the missing information. 

A request for ex parte reexamination (or for inter partes reexamination) must now meet 
all the applicable statutory and regulatory requirements before a filing date is accorded to 
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the request. See MPEP 2227 Part B.l and MPEP 2217, Part 1. See also Clarification of 
Filing Date Requirements for Ex Parte and Inter Partes Reexamination Proceedings, 71 
Fed. Reg. 44219 (August 4, 2006), 1309 Off Gaz. Pat. Office 216 (August 29, 2006) 
(Final Rule). 

Failure to submit a proper response to this Notice may result in the termination of 
the request, with no filing date accorded. 

All correspondence related to this ex parte reexamination proceeding should be directed: 

By EFS: Registered users may submit via the electronic filing system EFS-Web, at 
http://sportal.gov/authenticate/authenticateuserlocalepf.html. 

By Mail to: Mail Stop Ex Parte Reexam 
Central Reexamination Unit 
Commissioner for Patents 
United States Patent & Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Customer Service Window By Hand: 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Page 621 of 1919



Instructions to PTOL 2077 Notice of Failure to Comply 2 

INSTRUCTIONS TO NOTICE OF FAILURE TO COMPLY WITH EX PARTE REEXAMINATION REQUEST FILING 
REQUIREMENTS (37 CFR 1.510(c)) 

HOW TO REPLY TO THIS NOTICE 
Any written correspondence in response to this notice must include either a replacement document, or, if item #4 is checked and/or 
it is otherwise specifically required by the Office, a paper containing a replacement statement and explanation under 37 CFR 
1.510(b)(1) and (2) that either replaces the originally-filed statement and explanation or provides a previously missing statement and 
explanation. A replacement document either replaces an originally-filed document, or provides a previously missing document, that 
contains part(s) of the request other than the statement and explanation as set forth in 37 CFR 1.510(b)(1) and (2). For example, a 
replacement to the originally-filed listing of cited patents and printed publications, PTO/SB/08 (formerly designated as PTO-1449) or its 
equivalent, is a replacement document. 

If a paper containing a replacement statement and explanation, or a replacement document (other than a replacement certificate of 
service), is submitted by a third party requester, it must be accompanied by a certification that a copy of the replacement 
statement and explanation under 37 CFR 1.510(b)(1) and (2), or that a copy of the replacement document, has been served in 
its entirety on the patent owner at the address provided for in 37 CFR 1.33(c). The name and address of the party served must be 
indicated. If service was not possible, a duplicate copy of the replacement statement and explanation (or replacement document) must 
be supplied to the Office. 

REPLACEMENT STATEMENT AND EXPLANATION UNDER 37 CFR 1.510(b)(1) and ( 2 )  (ITEM #4 IS CHECKED) 

The statement and explanation under 37 CFR 1.510(b)(1) and (2) (see item #4) must discuss EVERY patent or printed publication 
cited in the information disclosure statement in at least one proposed rejection or statement identifying a substantial new question 
of patentability (SNQ), AND in a corresponding detailed explanation (see the below discussion). Furthermore, EVERY claim for which 
reexamination is requested must be discussed in at least one proposed rejection or statement identifying an SNQ and in the 
corresponding detailed explanation. If item #4 is missing or incomplete, a paper containing a replacement statement and 
explanation under 37 CFR 1.510(b)(1) and (2) is required. 

A paper containing a replacement statement and explanation under 37 CFR 1.510(b)(1) and (2) may NOT be facsimile 
transmitted. It must be received by first class mail or by USPS Express Mail. 

If an originally-filed information disclosure statement cites patents or printed publications that are NOT discussed in at least 
one proposed rejection or statement identifying an SNQ AND in the corresponding detailed explanation in the originally-filed request, 
the requester must file either (a) a replacement document, i.e., a replacement PTO/SB/08 (former PTO-1449) or its equivalent, 
listing ONLY those patents and printed publications that are so discussed, or (b) a paper containing a replacement statement and 
explanation under 37 CFR 1.510(b)(1) and (2). If the first option is chosen, the replacement PTO/SB/08 or its equivalent should 
include a cover letter expressly withdrawing from the request any previously cited references that are being omitted by the replacement 
PTO/SB/08 or its equivalent. The requester may, if desired, file both a replacement PTO/SB/08 or its equivalent and a paper containing 
a replacement statement and explanation, if the replacement statement and explanation discusses EVERY patent or printed 
publication, cited in the replacement PTO/SB/08 or its equivalent, in at least one proposed rejection or statement identifying an SNQ 
and in the corresponding detailed explanation. 

Requester is NOT required to, and should not, additionally file a replacement copy of any exhibits, references, etc., or other 
replacement parts of the request (i.e., replacement documents) if a defect requiring a replacement document is not specifically 
identified by this notice. 

Examples of When a Replacement Statement and Explanation under 37 CFR 1.510(b)(1) and (2) Is Required: 

1. The originally-filed request fails to discuss EVERY patent or printed publication cited in the origjnally-filed information disclosure 
statement in at least one proposed rejection or statement identifying an SNQ and in the corresponding detailed explanation, and the 
requester does not wish to file a replacement PTO/SB/08 (formerly designated as PTO-1449) or its equivalent listing ONLY those 
patents and printed publications that are so discussed. 

2. The originally-filed request discusses every patent or printed publication cited in the information disclosure statement in at least one 
proposed rejection or statement identifying an SNQ, but fails to discuss EVERY patent or printed publication cited in the 
information disclosure statement in a detailed explanation that corresponds to the proposed rejection or statement 
identifying an SNQ. 

3. The originally-filed request fails to discuss EVERY CLAIM for which reexamination is requested in at least one proposed rejection or 
statement identifying an SNQ, and in the corresponding detailed explanation. 
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Instructions to PTOL 2077 Notice of Failure to Comply 3 

Examples of Proposed Rejections and Statements Identifying a Substantial New Question of Patentability (SNQ1 

Proposed rejections 

Claims 1-3 are obvious over reference A in view of reference B. 
Claims 4-6 are obvious over reference A in view of references B and C. 
Claims 7-10 are obvious over reference Q in view of reference R. 

Statements identifying a substantial new question of patentability 

A substantial new question of patentability as to claims 1-3 is raised by reference A in view of reference B. 
A substantial new question of patentability as to claims 4-6 is raised by reference A in view of references B and C. 
A substantial new question of patentability as to claims 7-10 is raised by reference Q in view of reference R. 

A proposed rejection or statement identifying an SNQ must be repeated with any replacement detailed explanation that 
corresponds to the proposed rejection or statement identifying an SNQ, in any paper containing a replacement statement and 
explanation under 37 CFR 1.510(b)(1) and (2). 

In addition, the requester should include an explanation of how the SNQ is raised. 

1. Assume that claim 1 of the patent recites, as one of the limitations, widget W. Requester would state that the XYZ reference, cited 
in the information disclosure statement, contains a teaching of widget W as recited in claim 1, and that this teaching was not present 
during the prior examination of the patent under reexamination (i.e., the teaching is "new"). Requester would also state that he believes 
that a reasonable examiner would consider this teaching important in determining whether or not the claims are patentable. For this 
reason, requester would state that this teaching by the XYZ reference raises a substantial new question of patentability (SNQ) with 
respect to at least claim 1 of the patent. Similarly, if dependent claim 6 adds widget H, the requester would state that the ABC 
reference, cited in the information disclosure statement, contains a teaching of widget H as recited in claim 6, that this teaching was not 
present during the prior concluded examination of the patent, that a reasonable examiner would consider this teaching important in 
determining whether or not the claims are patentable, and that this teaching raises an SNQ with respect to dependent claim 6 of the 
patent. 

2. Assume that claim 1 of the patent recites, as one of its limitations, limitation W. Assume either that reference XYZ was applied in a 
rejection during the prior examination of the patent, or that the teachings of reference XYZ are purely cumulative to a reference cited in 
a rejection during the prior examination of the patent. Assume further that reference ABC teaches that limitation W would have been 
either inherent given the teachings of reference XYZ, or would have been obvious in view of the combination of XYZ and ABC. 
Reference ABC was cited in an information disclosure statement but was never discussed or applied in a rejection in combination 
with the XYZ reference during the prior examination of the patent under reexamination. Requester would state that reference XYZ 
was present during the prior examination of the patent under reexamination because it was applied in a rejection during the prosecution 
of the patent, and that reference ABC was cited in an information disclosure statement but never applied in a rejection (or never 
discussed), in combination with the XYZ reference during the prior examination of the patent under reexamination Requester would 
then state (1) that the combination of the XYZ reference and the ABC reference, both of which are cited in the information disclosure 
statement, contains a teaching of limitation W as recited in claim 1, (2) that this teaching provided by the combination of the XYZ and 
ABC references was not present during the prior examination of the patent under reexamination, (3) that a reasonable examiner would 
consider this teaching important in determining whether or not the claims are patentable, and (4) that this teaching raises an SNQ with 
respect to claim 1 of the patent. 

Example of a Detailed Explanation 

Assume, for example, that a requester believes that the XYZ reference, alone, anticipates claims 1-5. The requester would expressly 
propose a rejection of claims 1-5 under 35 USC 102(b) as being anticipated bv the XYZ reference. In a claim chart, the requester 
would then show how each limitation of claims 1 -5 is anticipated by the XYZ reference. If the requester believes that the XYZ 
reference, in view of the ABC reference, renders obvious claims 6-10, the requester would expressly propose a rejection of claims 6-10 
under 35 USC 103 as being obvious over the XYZ reference in view of the ABC reference. In a claim chart, the requester would then 
show which limitations of claims 6-10 are taught by the XYZ reference, and which limitations of claims 6-10 are taught by the ABC 
reference. The requester should quote each pertinent teaching in the prior art reference, referencing each quote by page, column and 
line number, and any relevant figure numbers. 

A patent owner, when filing a request for reexamination in an ex parte reexamination proceeding, may satisfy the requirement under 
37 CFR 1.510(b) for supplying a detailed explanation by comparing, limitation-by-limitation, the claim(s) under reexamination with the 
teachings of each reference cited in the information disclosure statement and in the statement pointing out an SNQ. Each limitation of 
the claim(s) must be separately discussed. For each claim limitation, the patent owner must do one of the following: (a) show how at 
least one reference teaches or suggests the limitation, (b) admit that the limitation is "old", or (c) state that the limitation is believed to be 
missing from the reference. In a claim chart, the patent owner should quote each pertinent teaching in the prior art reference, 
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Instructions to PTOL 2077 Notice of Failure to Comply 
referencing each quote by page, column and line number, and any relevant figure numbers. Proposed applications of the cited 
references and/or proposed combinations of the cited references should separately identified. The patent owner is not required to 

4 

expressly propose a rejection of the claim(s) or provide a statement of why the claim(s) under reexamination would have been obvious 
over a proposed reference combination. 

REPLACEMENT DOCUMENTS 

If the originally-filed PTO/SB/08 (former PTO-1449) or its equivalent lists patents or printed publications that are NOT 
discussed in at least one proposed rejection or statement identifying an SNQ AND in the corresponding detailed explanation in the 
originally-filed request, the requester may file a paper containing a replacement PTO/SB/08 (former PTO-1449) or its equivalent 
listing ONLY those patents and printed publications that are so discussed. The replacement PTO/SB/08 or its equivalent should 
include a cover letter expressly withdrawing from the request any formerly dted references that are now being omitted by the 
replacement PTO/SB/08 or its equivalent. Similarly, if any patent or printed publication discussed in at least one proposed 
rejection or statement identifying an SNQ AND in the corresponding detailed explanation in the originally-filed request is not listed 
in the originally-filed PTO/SB/08 (former PTO-1449) or its equivalent, the requester must file a replacement PTO/SB/08 (former 
PTO-1449) or its equivalent listing all of the patents and printed publications, including the previously omitted reference(s), and provide 
copies of the missing references if copies were not provided with the originally-filed request 

If a copy of a patent, printed publication, or an English-language translation of a patent or printed publication, that is cited in the 
PTO/SB/08 (former PTO-1449) or its equivalent, is illegible, missing, or incomplete (i.e., it does not contain all of the pages indicated in 
the PTO/SB/08 (former PTO-1449) or its equivalent), a replacement copy of the patent or printed publication is required. 

If a copy of any disclaimer, certificate of correction, or reexamination certificate issued in the patent, or a copy of the entire patent for 
which reexamination is requested as described in item #6, is missing, or if the copy that was received by the Office was illegible or 
incomplete, a replacement document (i.e., a replacement copy of the disclaimer, certificate of correction, reexamination certificate, or 
entire patent under reexamination as described in item #6) is required. 

If the requester fails to correctly identify the patent number or the claims for which reexamination is requested on the transmittal form for 
the request (PTO/SB/57, or an equivalent) as described in item #2, and the patent number and the claims for which reexamination is 
requested are correctly identified in the originally-filed request, a replacement transmittal form is required. 

If a certificate of service on the patent owner, as described in item #7, is missing, or if the certificate of service received by the Office is 
inaccurate or incomplete, a replacement certificate of service is required. 

Replacement documents may be facsimile transmitted. A paper containing a replacement statement and explanation may NOT be 
facsimile transmitted. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Reexamination of U.S. Patent No. 6,689,629 B2 In Re: 

Control No.: 90/009,697 

Tsujimura et al. Inventors: 

Issued: February 10, 2004 

Filed: February 5, 2002 

Titled: Array Substrate For Display, Method Of Manufacturing Array Substrate For 
Display and Display Device Using the Array Substrate 

Atty. Docket No.: 7773.0084.61 

RESPONSE TO NOTICE OF FAILURE TO COMPLY WITH EX PARTE 
REEXAMINATION REQUEST 

Mail Stop Ex Parte Reexam 
Central Reexamination Unit 
Commissioner for Patents 
United States Patent & Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

In response to the Notice of Failure to Comply with Ex Parte Reexamination Request 

("Notice") mailed March 10, 2010 the Requestor hereby submits the attached Revised Request 

for Ex Parte Reexamination. 

Requestor respectfully thanks the Examiner for courtesies extended during the telephone 

conversation on March 15, 2010 to discuss the Notice and for the initial review of this Request. 

Requestor has made an earnest effort to respond to all issues presented in the Notice. If for any 

reason the Examiner finds the Request still does not satisfy all the requirements under 37 C.F.R. 

1.510, the Requestor cordially invites the Examiner to call the undersigned attorney at (202) 496-

7500. 

Page 625 of 1919



The Notice states that the Request did not include a statement pointing out each 

substantial new question of patentability raised by the cited prior art because the Request 

included the language "at least" when identifying the claims for which the substantial new 

question is raised. Further, the Notice states that this places "a burden of identifying the claims 

and applying the references to the remainder of the claims," and fails to comply with the 

requirements for granting a filing date for a reexamination request. Although the Requestor 

believes the original Request complied with the requirements, Requestor has revised the Request 

to remove the "at least" language. Accordingly, Requestor believes the Revised Request 

addresses the issues raised by the Notice and meets the requirements for granting a filing date. 

Respectfully submitted, 

Date: March 16. 2010 By / Song K. Jung / 
Song K. Jung 
Reg. No. 35,210 
McKenna Long & Aldridge LLP 
1900 K St., N.W. 
Washington D.C. 20006 
(202) 496-7500 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Reexamination of U.S. Patent No. 6,689,629 B2 In Re: 

Control No.: 90/009,697 

Tsujimura et al. Inventors: 

Issued: February 10, 2004 

Filed: February 5, 2002 

Titled: Array Substrate For Display, Method of Manufacturing Array Substrate For 
Display and Display Device Using the Array Substrate 

Atty. Docket: 07773.084.61 

REVISED REQUEST FOR EX PARTE REEXAMINATION UNDER 37 C.F.R. § 1.510 

Mail Stop Ex Parte Reexam 
Central Reexamination Unit 
Commissioner for Patents 
United States Patent & Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 
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REQUESTOR'S STATEMENT 

Ex parte Reexamination under 35 U.S.C. §§ 302-307 and 37 C.F.R. § 1.510 is hereby 

requested of United States Patent No. 6,689,629 ("the '629 patent") issued to inventors Takatoshi 

Tsujimura, Atsuya Makita, and Toshiaki Arai (the "Request"). Presented hereinafter is 

substantial new questions of patentability ("SNQs") based upon patents and publications. 

The '629 patent, attached as Exhibit A, was issued on February 10, 2004. The original 

assignee of the patent was International Business Machines ("IBM"). The current assignee is 

AU Optronics Corporation ("AUO"). The '629 patent has not expired and remains in effect. 

Pursuant to 37 C.F.R. § 1.510, this request includes the following: 

a statement pointing out each substantial new question of patentability based on a. 

prior patents and printed publications; 

b. an identification of every claim for which reexamination is requested and an 

explanation of the pertinence and manner of applying the cited reference to every claim for 

which reexamination is requested; 

a copy of the cited prior references relied upon; 

d. a copy of the above-identified patent; 

a certification that a copy of the request has been served in its entirety on the 

patent owner in accordance with 37 C.F.R. § 1.33(c); and 

a fee as required in 37 CFR 1.20(c)(1). 

The '629 patent was at issue in a bench trial in June 2009, in case LG Display Co., Ltd. v. 

Chi Mei Optoelectronics Corporation, et al.. Civil Action Nos. 06-726-JJF (D. Del. 2006). Post 

trial briefing was completed in September 2009 and the parties are currently waiting for a final 

order. 
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CLAIMS FOR WHICH REEXAMINATION IS REQUESTED AND CITATION 
OF PRIOR ART 

Reexamination is requested of claims 1-16 of the '629 patent. Requestor believes that the 

apparatus and method set forth in claims 1-16 are unpatentable as being fully anticipated under 

35 U.S.C. § 102 and rendered obvious under 35 U.S.C. §103 by any of the following: 

Hirabayashi, Watanabe '275, Kwak, Yoshinori, Tomoyuki, Zhang, Watanabe '811, and 

Miyashita. These patent documents fully disclose the claimed structure and process steps of 

claims 1-16 of the '629 patent. 

Specifically, the proposed rejections that raise a substantial new question of patentability 

as to claims 1-16 are as follows: 

• Claims 1-5, 7-13, and 15-16 are unpatentable as being fully anticipated under 35 

U.S.C. § 102(b) by European Patent No. 0887695 to Hirabayashi (hereinafter 

"Hirabayashi") (attached as Exhibit B); 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Hirabayashi in view of U.S. Patent No. 6,163,356 to Song et al. (hereinafter 

"Song") (attached as Exhibit C); 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Hirabayashi in view of the '629 Admitted Prior Art ("the '629 APA"); 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Hirabayashi in view of U.S. Patent No. 6,157,430 to Kubota et al. (herein after 

"Kubota")(attached as Exhibit O); 

• Claims 1-16 are unpatentable as being fully anticipated under 35 U.S.C. § 102(b) 

by U.S. Patent No. 5,850,275 to Watanabe et al. (hereinafter "Watanabe '275") 

(attached as Exhibit D); 
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• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Watanabe '275 in view of Song; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Watanabe '275 in view of the '629 APA; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Watanabe '275 in view of Kubota; 

• Claims 1-2 and 9-10 are unpatentable as being fully anticipated under 35 U.S.C. § 

102(b) by U.S. Patent No. 6,862,069 to Kwak et al. ("Kwak") (attached as Exhibit 

E); 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Kwak in view of Song; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Kwak in view of the '629 APA; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Kwak in view of Kubota; 

• Claims 1-5, 7-13, and 15-16 are unpatentable as being fully anticipated under 35 

U.S.C. § 102(b) by Japanese Publication No. H10-333151 to Yoshinori et al. 

("Yoshinori") (attached as Exhibit F including certified translation); 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Yoshinori in view of Song; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Yoshinori in view of the '629 APA; 
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• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Yoshinori in view of Kubota; 

• Claims 1 and 9 are unpatentable as being fully anticipated under 35 U.S.C. § 

102(b) by Japanese Publication No. 2000-098909 to Tomoyuki ("Tomoyuki") 

(attached as Exhibit G including certified translation); 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Tomoyuki in view of Song; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Tomoyuki in view of the '629 APA; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Tomoyuki in view of Kubota; 

• Claims 1-5, 7-13, and 15-16 are unpatentable as being fully anticipated under 35 

U.S.C. § 102(b) by U.S. Patent No. 5,995,189 to Zhang ("Zhang") (attached as 

Exhibit H); 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Zhang in view of Song; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Zhang in view of the '629 APA; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Zhang in view of Kubota; 

• Claims 1-5, 7-13, and 15-16 are unpatentable as being fully anticipated under 35 

U.S.C. § 102(b) by Japanese Publication No. H06-082811 to Watanabe 

("Watanabe '811") (attached as Exhibit I including certified translation); 

-4-
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• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Watanabe '811 in view of Song; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Watanabe '811 in view of the '629 APA; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Watanabe '811 in view of Kubota; 

• Claims 1 and 9 are unpatentable as being fully anticipated under 35 U.S.C. § 

102(b) by Japanese Publication No. H09-197415 to Miyashita ("Miyashita") 

(attached as Exhibit J including certified translation); 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Miyashita in view of Song; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Miyashita in view of the '629 APA; 

• Claims 2-8 and 10-16 are unpatentable under 35 U.S.C. § 103(a) as being obvious 

by Miyashita in view of Kubota; 

These patent documents fully disclose the claimed structure and process steps of claims 

1-16 of the '629 patent. 

II. SUBSTANTIAL NEW QUESTION OF PATENTABILITY 

As discussed in more detail below, Requestor respectfully submits that a substantial new 

question of patentability exists with respect to claims 1-16 of the '629 patent. Section 2242 of 

the MPEP provides that "[a] prior art patent or printed publication raises a substantial question of 

patentability where there is a substantial likelihood that a reasonable examiner would consider 
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the prior art patent or printed publication important in deciding whether or not the claim is 

patentable." 

More specifically: 

A substantial new question of patentability as to claims 1-5, 7-13, and 15-16 is 

raised by Hirabayashi. Hirabayashi was not considered by the Patent Office during the 

prosecution of the '629 patent. As discussed below, the Patent Office, without knowledge of 

Hirabayashi, allowed the'629 patent on the rationale that the art did not teach or suggest: 

An array substrate for display, comprising: a layer of an insulating substrate, 
having an area;... dummy conductive patterns, the dummy patterns comprisine at 
least about 30% of the area of the insulating substrate. 

As discussed in more detail below, Hirabayashi teaches this feature. See e.g., 

Hirabayashi, Fig. 1 (the hatch pattern); col. 9,11. 35-42; col. 11,11. 19-24. Hirabayashi teaches 

the feature which was identified as the allowable subject matter of the '629 patent and was not 

previously disclosed or suggested by the art of record. Thus, a reasonable examiner would 

consider these teachings of Hirabayashi important to the patentability of the '629 patent and is 

new and non-cumulative. As such, Requestor believes that these teachings of Hirabayashi raise a 

substantial new question of patentability with respect to independent claims 1 and 9, and 

consequently claims 2-5 and 7-8 dependent on claim 1 and claims 10-13 and 15-16 dependent on 

claim 9. 

A substantial new question of patentability is raised by Hirabayashi in view of 

Song. Song was considered by the Patent Office during the prosecution of the '629 patent and 

was applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was 

not considered in conjunction with Hirabayashi, which as discussed above raises a substantial 

new question of patentability and teaches each and every element of claims 1 and 9. Namely, 

-6-
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Hirabayashi provides dummy patterns comprising at least about 30% of an area of the insulating 

substrate (See e.g., Hirabayashi, Fig. 1 (the hatch pattern); col. 9,11. 35-42; col. 11,11. 19-24), 

which was identified as the allowable subject matter of the '629 patent, and as a feature not 

previously disclosed or suggested by the art of record. Song teaches each and every limitation of 

dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined 

teachings of Hirabayashi and Song important to the patentability of the '629 patent and new and 

non-cumulative. As such, Hirabayashi in view of Song raises a substantial new question of 

patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend from claim 

9 

3. A substantial new question of patentability is raised by the Hirabayashi in view of 

the '629 APA. The '629 APA was before the Patent Office during the prosecution of the '629 

patent. However, the '629 APA was not considered in conjunction with Hirabayashi, which as 

discussed above raises a substantial new question of patentability and teaches each and every 

element of claims 1 and 9. Namely, Hirabayashi provides dummy patterns comprising at least 

about 30% of an area of the insulating substrate (See e.g., Hirabayashi, Fig. 1 (the hatch pattern); 

col. 9,11. 35-42; col. 11,11. 19-24), which was identified as the allowable subject matter of the 

'629 patent, and as a feature not previously disclosed or suggested by the art of record. 

Additionally, the '629 APA teaches each and every limitation of dependent claims 2-8 and 10-16. 

Thus, a reasonable examiner would consider the combined teachings of Hirabayashi and the '629 

APA important to the patentability of the '629 patent and new and non-cumulative. As such, 

Hirabayashi in view of the '629 APA raise a substantial new question of patentability as to 

claims 2-8, which depend from claim 1, and 10-16, which depend from claim 9. 
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A substantial new question of patentability is raised by Hirabayashi in view of 4 

Kubota. Neither Hirabayashi nor Kubota were before the Patent Office during the prosecution of 

the '629 patent. Hirabayashi, as discussed above, raises a substantial new question of 

patentability and teaches each and every element of claims 1 and 9. Namely, Hirabayashi 

provides dummy patterns comprising at least about 30% of an area of the insulating substrate 

(See e.g., Hirabayashi, Fig. 1 (the hatch pattern); col. 9,11. 35-42; col. 11,11. 19-24), which was 

identified as the allowable subject matter of the '629 patent, and as a feature not previously 

disclosed or suggested by the art of record. Additionally, Kubota teaches each and every 

limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the 

combined teachings of Hirabayashi and Kubota important to the patentability of the '629 patent 

and new and non-cumulative. As such, Hirabayashi in view of Kubota constitutes a substantial 

new question of patentability as to claims 2-8, which depend from claim 1, and 10-16, which 

depend from claim 9. 

A substantial new question of patentability as to claims 1-16 is raised by 

Watanabe '275. Watanabe '275 was not considered by the Patent Office during the prosecution 

of the '629 patent. As discussed below, the Patent Office, without knowledge of Watanabe '275, 

allowed the'629 patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, having an area;.. .dummy conductive patterns, 
the dummy patterns comprising at least about 30% of the area of the insulating 
substrate. 

As discussed below, Watanabe '275 teaches this feature. See, e.g. Watanabe '275, Fig. 2 

(light shield area 20); col. 4,11. 28-34. Watanabe '275 teaches the feature which was identified 

as the allowable subject matter of the '629 patent and was not previously disclosed or suggested 

by the art of record. Thus, a reasonable examiner would consider these teachings of 
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Watanabe '275 important to the patentability of the '629 patent and new and non-cumulative 

art. As such, Requestor believes that Watanabe '275 raises a substantial new question of 

patentability with respect to independent claims 1 and 9, and consequently claims 2-8 dependent 

on claim 1 and claims 10-16 dependent on claim 9. 

6. A substantial new question of patentability is raised by Watanabe '275 in view of 

Song. Song was considered by the Patent Office during the prosecution of the '629 patent and 

was applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was 

not considered in conjunction with Watanabe '275, which as discussed above raises a substantial 

new question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Watanabe '275 provides dummy patterns comprising at least about 30% of an area of the 

insulating substrate (See, e.g. Watanabe '275, Fig. 2 (light shield area 20); col. 4,11. 28-34), 

which was identified as the allowable subject matter of the '629 patent, and as a feature not 

previously disclosed or suggested by the art of record. Song teaches each and every limitation of 

dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined 

teachings of Watanabe '275 and Song are important to the patentability of the '629 patent and 

are new and non-cumulative. As such, Watanabe '275 in view of Song raises a substantial new 

question of patentability as to as to claims 2-8, which depend from claim 1, and 10-16, which 

depend from claim 9. 

A substantial new question of patentability is raised by Watanabe '275 in view of 

the '629 APA. The '629 APA was before the Patent Office during the prosecution of the '629 

patent. However, the '629 APA was not considered in conjunction with Watanabe '275, which 

as discussed above raises a substantial new question of patentability and teaches each and every 

element of claims 1 and 9. Namely, Watanabe '275 provides dummy patterns comprising at 
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least about 30% of an area of the insulating substrate (See, e.g. Watanabe '275, Fig. 2 (light 

shield area 20); col. 4,11. 28-34), which was identified as the allowable subject matter of the '629 

patent, and as a feature not previously disclosed or suggested by the art of record. Additionally, 

the '629 APA teaches each and every limitation of dependent claims 2-8 and 10-16. Thus, a 

reasonable examiner would consider the combined teachings of Watanabe '275 and the '629 

APA are important to the patentability of the '629 patent and are new and non-cumulative. As 

such, Watanabe '275 in view of the '629 APA constitutes a substantial new question of 

patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend from claim 

g 

8. A substantial new question of patentability is raised by Watanabe '275 in view of 

Kubota. Neither Watanabe '275 nor Kubota were before the Patent Office during the 

prosecution of the '629 patent. Watanabe '275, as discussed above, raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Watanabe '275 provides dummy patterns comprising at least about 30% of an area of the 

insulating substrate (See, e.g. Watanabe '275, Fig. 2 (light shield area 20); col. 4,11. 28-34), 

which was identified as the allowable subject matter of the '629 patent, and as a feature not 

previously disclosed or suggested by the art of record. Additionally, Kubota teaches each and 

every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would 

consider the combined teachings of Watanabe '275 and Kubota are important to the patentability 

of the '629 patent and are new and non-cumulative. As such, Watanabe '275 in view of Kubota 

constitutes a substantial new question of patentability as to claims 2-8, which depend from 

claim 1, and 10-16, which depend from claim 9. 
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9. A substantial new question of patentability as to claims 1-2 and 9-10 is raised by 

Kwak. Kwak was not considered by the Patent Office during the prosecution of the '629 patent. 

As discussed below, the Patent Office, without knowledge of Kwak, allowed the'629 patent on 

the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area; . . .  dummy conductive patterns,  
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed below, Kwak teaches this feature. See, e.g., Kwak, col. 4,11. 28-41, Fig 7 

(item 36). Kwak teaches the feature which was identified as the allowable subject matter of the 

'629 patent and was not previously disclosed or suggested by the art of record. Thus, a 

reasonable examiner would consider these teachings of Kwak important to the patentability of 

the '629 patent and new, non-cumulative art. As such, Requestor believes that Kwak raises a 

substantial new question of patentability as to least independent claims 1 and 9 and claim 2 

dependent on claim 1 and claim 10 dependent from claim 9. 

10. A substantial new question of patentability is raised by Kwak in view of Song. 

Song was considered by the Patent Office during the prosecution of the '629 patent and was 

applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 

considered in conjunction with Kwak, which as discussed above raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, Kwak 

provides dummy patterns comprising at least about 30% of an area of the insulating substrate 

(See, e.g., Kwak, col. 4,11. 28-41, Fig 7 (item 36), which was identified as the allowable subject 

matter of the '629 patent, and as a feature not previously disclosed or suggested by the art of 

record. Song teaches each and every limitation of dependent claims 2-8 and 10-16. Thus, a 

reasonable examiner would consider the combined teachings of Kwak and Song are important to 
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the patentability of the '629 patent and are new and non-cumulative. As such, Kwak in view of 

Song constitutes a substantial new question of patentability as to claims 2-8, which depend from 

claim 1, and 10-16, which depend from claim 9. 

11. A substantial new question of patentability is raised by Kwak in view of the '629 

APA. The '629 APA was before the Patent Office during the prosecution of the '629 patent. 

However, the '629 APA was not considered in conjunction with Kwak, which as discussed 

above raises a substantial new question of patentability and teaches each and every element of 

claims 1 and 9. Namely, Kwak provides dummy patterns comprising at least about 30% of an 

area of the insulating substrate (See, e.g., Kwak, col. 4,11. 28-41, Fig 7 (item 36)), which was 

identified as the allowable subject matter of the '629 patent, and as a feature not previously 

disclosed or suggested by the art of record. Additionally, the '629 APA teaches each and every 

limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the 

combined teachings of Kwak and the '629 APA are important to the patentability of the '629 

patent and are non-cumulative art. As such, Kwak in view of the '629 APA constitutes a 

substantial new question of patentability. 

12. A substantial new question of patentability is raised by Kwak in view of Kubota. 

Neither Kwak nor Kubota were before the Patent Office during the prosecution of the '629 

patent. Kwak, as discussed above, raises a substantial new question of patentability and teaches 

each and every element of claims 1 and 9. Namely, Kwak provides dummy patterns comprising 

at least about 30% of an area of the insulating substrate (See, e.g., Kwak, col. 4,11. 28-41, Fig 7 

(item 36)), which was identified as the allowable subject matter of the '629 patent, and as a 

feature not previously disclosed or suggested by the art of record. Additionally, Kubota teaches 

each and every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner 
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would consider the combined teachings of Kwak and Kubota are important to the patentability of 

the '629 patent and are new and non-cumulative. As such, Kwak in view of Kubota constitutes 

a substantial new question of patentability as to claims 2-8, which depend from claim 1, and 10-

16, which depend from claim 9. 

A substantial new question of patentability as to claims 1-5,7-13, and 15-16 is 13. 

raised by Yoshinori. Yoshinori was not considered by the Patent Office during the prosecution 

of the '629 patent. As discussed below, the Patent Office, without knowledge of Yoshinori, 

allowed the'629 patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area; . . .  dummy conductive patterns,  
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed in more detail below, Yoshinori teaches this feature. See, e.g., Yoshinori, 

T120, Fig 1 (B) (interval projection steps 5). Yoshinori teaches the feature which was identified 

as the allowable subject matter of the '629 patent and was not previously disclosed or suggested 

by the art of record. Thus, a reasonable examiner woud consider these teachings of Yoshinori 

important to the patentability of the '629 patent and new and non-cumulative. As such, 

Requestor believes that these teachings of Yoshinori raise a substantial new question of 

patentability with respect to independent claims 1 and 9, and consequently claims 2-5 and 7-8 

dependent on claim 1 and claims 10-13 and 15-16 dependent on claim 9. 

A substantial new question of patentability is raised by Yoshinori in view of Song. 14. 

Song was considered by the Patent Office during the prosecution of the '629 patent and was 

applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 

considered in conjunction with Yoshinori, which as discussed above raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, 
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Yoshinori provides dummy patterns comprising at least about 30% of an area of the insulating 

substrate (See, e.g., Yoshinori, ]f 20, Fig 1 (B) (interval projection steps 5)), which was identified 

as the allowable subject matter of the '629 patent, and as a feature not previously disclosed or 

suggested by the art of record. Song teaches each and every limitation of dependent claims 2-8 

and 10-16. Thus, a reasonable examiner would consider the combined teachings of Yoshinori 

and Song are important to the patentability of the '629 patent and are new and non-

cumulative. As such, Yoshinori in view of Song constitutes a substantial new question of 

patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend from 

claim 9. 

15. A substantial new question of patentability is raised by Yoshinori in view of the 

'629 APA. The '629 APA was before the Patent Office during the prosecution of the '629 patent. 

However, the '629 APA was not considered in conjunction with Yoshinori, which as discussed 

above raises a substantial new question of patentability and teaches each and every element of 

claims 1 and 9. Namely, Yoshinori provides dummy patterns comprising at least about 30% of 

an area of the insulating substrate (See, e.g., Yoshinori, ]f 20, Fig 1 (B) (interval projection steps 

5)), which was identified as the allowable subject matter of the '629 patent, and as a feature not 

previously disclosed or suggested by the art of record. Additionally, the '629 APA teaches each 

and every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would 

consider the combined teachings of Yoshinori and the '629 APA are important to the 

patentability of the '629 patent and are new and non-cumulative. As such, Yoshinori in view of 

the '629 APA constitutes a substantial new question of patentability as to claims 2-8, which 

depend from claim 1, and 10-16, which depend from claim 9. 
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16. A substantial new question of patentability is raised by Yoshinori in view of 

Kubota. Neither Yoshinori nor Kubota were before the Patent Office during the prosecution of 

the '629 patent. Yoshinori, as discussed above, raises a substantial new question of patentability 

and teaches each and every element of claims 1 and 9. Namely, Yoshinori provides dummy 

patterns comprising at least about 30% of an area of the insulating substrate (See, e.g., Yoshinori, 

T1 20, Fig 1 (B) (interval projection steps 5)), which was identified as the allowable subject matter 

of the '629 patent, and as a feature not previously disclosed or suggested by the art of record. 

Additionally, Kubota teaches each and every limitation of dependent claims 2-8 and 10-16. Thus, 

a reasonable examiner would consider the combined teachings of Yoshinori and Kubota are 

important to the patentability of the '629 patent and are new and non-cumulative. As such, 

Yoshinori in view of Kubota constitutes a substantial new question of patentability as to claims 

2-8, which depend from claim 1, and 10-16, which depend from claim 9. 

17. A substantial new question of patentability as to claims 1 and 9 is raised by 

Tomoyuki. Tomoyuki was not considered by the Patent Office during the prosecution of the 

'629 patent. As discussed below, the Patent Office, without knowledge of Tomoyuki, allowed 

the'629 patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area;... dummy conductive patterns, 
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed in more detail below, Tomoyuki teaches this feature. See, e.g., Tomoyuki, 

Abstract, ]( 32, Figures 1, 5-6 (dummy patterns 5a). Tomoyuki teaches the feature which was 

identified as the allowable subject matter of the '629 patent and was not previously disclosed or 

suggested by the art of record. Thus a reasonable examiner would consider these teachings of 

Tomoyuki important to the patentability of the '629 patent and new and non-cumulative. As such, 
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Requestor believes that these teachings of Tomoyuki raise a substantial new question of 

patentability with respect to independent claims 1 and 9. 

A substantial new question of patentability is raised by Tomoyuki in view of Song. 18. 

Song was considered by the Patent Office during the prosecution of the '629 patent and was 

applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 

considered in conjunction with Tomoyuki, which as discussed above raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Tomoyuki provides dummy patterns comprising at least about 30% of an area of the insulating 

substrate (See, e.g., Tomoyuki, Abstract, ]f 32, Figures 1, 5-6 (dummy patterns 5a)), which was 

identified as the allowable subject matter of the '629 patent, and as a feature not previously 

disclosed or suggested by the art of record. Song teaches each and every limitation of dependent 

claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined teachings of 

Tomoyuki and Song are important to the patentability of the '629 patent and are new and non-

cumulative. As such, Tomoyuki in view of Song constitutes a substantial new question of 

patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend from 

claim 9. 

19. A substantial new question of patentability is raised by Tomoyuki in view of the 

'629 APA. The '629 APA was before the Patent Office during the prosecution of the '629 patent. 

However, the '629 APA was not considered in conjunction with Tomoyuki, which as discussed 

above raises a substantial new question of patentability and teaches each and every element of 

claims 1 and 9. Namely, Tomoyuki provides dummy patterns comprising at least about 30% of 

an area of the insulating substrate (See, e.g., Tomoyuki, Abstract, ]f 32, Figures 1, 5-6 (dummy 

patterns 5a)), which was identified as the allowable subject matter of the '629 patent, and as a 
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feature not previously disclosed or suggested by the art of record. Additionally, the '629 APA 

teaches each and every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable 

examiner would consider the combined teachings of Tomoyuki and the '629 APA important to 

the patentability of the '629 patent and non-cumulative art. As such, Tomoyuki in view of the 

'629 APA constitutes a substantial new question of patentability as to claims 2-8, which depend 

from claim 1, and 10-16, which depend from claim 9. 

20. A substantial new question of patentability is raised by Tomoyuki in view of 

Kubota. Neither Tomoyuki nor Kubota were before the Patent Office during the prosecution of 

the '629 patent. Tomoyuki, as discussed above, raises a substantial new question of patentability 

and teaches each and every element of claims 1 and 9. Namely, Yoshinori provides dummy 

patterns comprising at least about 30% of an area of the insulating substrate (See, e.g., Tomoyuki, 

Abstract, ]f 32, Figures 1, 5-6 (dummy patterns 5a)), which was identified as the allowable 

subject matter of the '629 patent, and as a feature not previously disclosed or suggested by the art 

of record. Additionally, Kubota teaches each and every limitation of dependent claims 2-8 and 

10-16. Thus, a reasonable examiner would consider the combined teachings of Tomoyuki and 

Kubota important to the patentability of the '629 patent and new and non-cumulative. As such, 

Tomoyuki in view of Kubota constitutes a substantial new question of patentability as to claims 

2-8, which depend from claim 1, and 10-16, which depend from claim 9. 

A substantial new question of patentability as to claims 1-5, 7-13, and 15-16 is 21. 

raised by Zhang. Zhang was not considered by the Patent Office during the prosecution of the 

'629 patent. As discussed below, the Patent Office, without knowledge of Zhang, allowed 

the'629 patent on the rationale that the art did not teach or suggest: 
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a layer of an insulating substrate, havins an area;... dummy conductive patterns, 
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed in more detail below, Zhang teaches this feature. See, e.g., Zhang, col. 10, 

lines 7-17; Figs 4 and 8 (dummy patterns 304). Zhang teaches the feature which was identified 

as the allowable subject matter of the '629 patent and was not previously disclosed or suggested 

by the art of record. Thus, a reasonable examiner would consider these teachings of Zhang 

important to the patentability of the '629 patent and new and non-cumulative. As such, 

Requestor believes that these teachings of Zhang raise a substantial new question of patentability 

with respect to independent claims 1 and 9, and consequently claims 2-5 and 7-8 dependent on 

claim 1 and claims 10-13 and 15-16 dependent on claim 9. 

22. A substantial new question of patentability is raised by Zhang in view of Song. 

Song was considered by the Patent Office during the prosecution of the '629 patent and was 

applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 

considered in conjunction with Zhang, which as discussed above raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, Zhang 

provides dummy patterns comprising at least about 30% of an area of the insulating substrate 

(See, e.g., Zhang, col. 10, lines 7-17; Figs 4 and 8 (dummy patterns 304)), which was identified 

as the allowable subject matter of the '629 patent, and as a feature not previously disclosed or 

suggested by the art of record. Song teaches each and every limitation of dependent claims 2-8 

and 10-16. Thus, a reasonable examiner would consider the combined teachings of Zhang and 

Song important to the patentability of the '629 patent and new and non-cumulative. As such, 

Zhang in view of Song constitutes a substantial new question of patentability as to claims 2-8, 

which depend from claim 1, and 10-16, which depend from claim 9. 
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23. A substantial new question of patentability is raised by Zhang in view of the '629 

APA. The '629 APA was before the Patent Office during the prosecution of the '629 patent. 

However, the '629 APA was not considered in conjunction with Zhang, which as discussed 

above raises a substantial new question of patentability and teaches each and every element of 

claims 1 and 9. Namely, Zhang provides dummy patterns comprising at least about 30% of an 

area of the insulating substrate (See, e.g., Zhang, col. 10, lines 7-17; Figs 4 and 8 (dummy 

patterns 304)), which was identified as the allowable subject matter of the '629 patent, and as a 

feature not previously disclosed or suggested by the art of record. Additionally, the '629 APA 

teaches each and every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable 

examiner would consider the combined teachings of Zhang and the '629 APA important to the 

patentability of the '629 patent and new and non-cumulative. As such, Zhang in view of the 

'629 APA constitutes a substantial new question of patentability as to claims 2-8, which depend 

from claim 1, and 10-16, which depend from claim 9. 

A substantial new question of patentability is raised by Zhang in view of Kubota. 24. 

Neither Zhang nor Kubota were before the Patent Office during the prosecution of the '629 

patent. Zhang, as discussed above, raises a substantial new question of patentability and teaches 

each and every element of claims 1 and 9. Namely, Zhang provides dummy patterns comprising 

at least about 30% of an area of the insulating substrate (See, e.g., Zhang, col. 10, lines 7-17; 

Figs 4 and 8 (dummy patterns 304)), which was identified as the allowable subject matter of the 

'629 patent, and as a feature not previously disclosed or suggested by the art of record. 

Additionally, Kubota teaches each and every limitation of dependent claims 2-8 and 10-16. Thus, 

the combined teachings of Zhang and Kubota important to the patentability of the '629 patent 

and new and non-cumulative. As such, Zhang in view of Kubota constitutes a substantial new 
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question of patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend 

from claim 9. 

A substantial new question of patentability as to claims 1-5, 7-13, and 15-16 is 25. 

raised by Watanabe '811. Watanabe '811 was not considered by the Patent Office during the 

prosecution of the '629 patent. As discussed below, the Patent Office, without knowledge of 

Watanabe '811, allowed the'629 patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area;... dummy conductive patterns, 
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed in more detail below, Watanabe '811 teaches this feature. See e.g.. 

Watanabe '811, Fig. 5, and [0071], Watanabe '811 teaches the feature which was identified as 

the allowable subject matter of the '629 patent and was not previously disclosed or suggested by 

the art of record. Thus, a reasonable examiner would consider these teachings of Watanabe '811 

important to the patentability of the '629 patent and new and non-cumulative. As such, 

Requestor believes that these teachings of Watanabe '811 raise a substantial new question of 

patentability with respect to independent claims 1 and 9, and consequently claims 2-5 and 7-8 

dependent on claim 1 and claims 10-13 and 15-16 dependent on claim 9. 

26. A substantial new question of patentability is raised by Watanabe '811 in view of 

Song. Song was considered by the Patent Office during the prosecution of the '629 patent and 

was applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was 

not considered in conjunction with Watanabe '811, which as discussed above raises a substantial 

new question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Watanabe '811 provides dummy patterns comprising at least about 30% of an area of the 

insulating substrate (See e.g., Watanabe '811, Fig. 5, and [0071]), which was identified as the 
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allowable subject matter of the '629 patent, and as a feature not previously disclosed or 

suggested by the art of record. Song teaches each and every limitation of dependent claims 2-8 

and 10-16. Thus, a reasonable examiner would consider the combined teachings of Watanabe 

'811 and Song important to the patentability of the '629 patent and new and non-

cumulative. As such, Watanabe '811 in view of Song constitutes a substantial new question of 

patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend from 

claim 9. 

27. A substantial new question of patentability is raised by Watanabe '811 in view of 

the '629 APA. The '629 APA was before the Patent Office during the prosecution of the '629 

patent. However, the '629 APA was not considered in conjunction with Watanabe '811, which 

as discussed above raises a substantial new question of patentability and teaches each and every 

element of claims 1 and 9. Namely, Watanabe '811 provides dummy patterns comprising at 

least about 30% of an area of the insulating substrate (See e.g., Watanabe '811, Fig. 5, and 

[0071]), which was identified as the allowable subject matter of the '629 patent, and as a feature 

not previously disclosed or suggested by the art of record. Additionally, the '629 APA teaches 

each and every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner 

would consider the combined teachings of Watanabe '811 and the '629 APA important to the 

patentability of the '629 patent and new and non-cumulative. As such, Watanabe '811 in view 

of the '629 APA constitutes a substantial new question of patentability as to claims 2-8, which 

depend from claim 1, and 10-16, which depend from claim 9. 

A substantial new question of patentability is raised by Watanabe '811 in view of 28. 

Kubota. Neither Watanabe '811 nor Kubota were before the Patent Office during the 

prosecution of the '629 patent. Watanabe '811, as discussed above, raises a substantial new 
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question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Watanabe '811 provides dummy patterns comprising at least about 30% of an area of the 

insulating substrate (See e.g., Watanabe '811, Fig. 5, and [0071]), which was identified as the 

allowable subject matter of the '629 patent, and as a feature not previously disclosed or 

suggested by the art of record. Additionally, Kubota teaches each and every limitation of 

dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined 

teachings of Watanabe '811 and Kubota important to the patentability of the '629 patent and new 

and non-cumulative. As such, Watanabe '811 in view of Kubota constitutes a substantial new 

question of patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend 

from claim 9. 

29. A substantial new question of patentability as to claims 1 and 9 is raised by 

Miyashita. Miyashita was not considered by the Patent Office during the prosecution of the '629 

patent. As discussed below, the Patent Office, without knowledge of Miyashita, allowed the'629 

patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area;... dummy conductive patterns, 
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed in more detail below, Miyashita teaches this feature. See e.g., Miyashita, 

Fig. 2 (dummy film forming region D); Fig 3 (dummy film 8); [0023]-[0025]. Miyashita teaches 

the feature which was identified as the allowable subject matter of the '629 patent and was not 

previously disclosed or suggested by the art of record. Thus, a reasonable examiner would 

consider these teachings of Miyashita important to the patentability of the '629 patent and new 

and non-cumulative. As such, Requestor believes that these teachings of Miyashita raise a 

substantial new question of patentability with respect to independent claims 1 and 9. 
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A substantial new question of patentability is raised by Miyashita in view of Song. 30. 

Song was considered by the Patent Office during the prosecution of the '629 patent and was 

applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 

considered in conjunction with Miyashita, which as discussed above raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Miyashita provides dummy patterns comprising at least about 30% of an area of the insulating 

substrate (See e.g., Miyashita, Fig. 2 (dummy film forming region D); Fig 3 (dummy patterns 8); 

[0023]-[0025]), which was identified as the allowable subject matter of the '629 patent, and as a 

feature not previously disclosed or suggested by the art of record. Song teaches each and every 

limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the 

combined teachings of Miyashita and Song important to the patentability of the '629 patent and 

new and non-cumulative. As such, Miyashita in view of Song constitutes a substantial new 

question of patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend 

from claim 9. 

31. A substantial new question of patentability is raised by Miyashita in view of the 

'629 APA. The '629 APA was before the Patent Office during the prosecution of the '629 patent. 

However, the '629 APA was not considered in conjunction with Miyashita, which as discussed 

above raises a substantial new question of patentability and teaches each and every element of 

claims 1 and 9. Namely, Miyashita provides dummy patterns comprising at least about 30% of 

an area of the insulating substrate (See e.g., Miyashita, Fig. 2 (dummy film forming region D); 

Fig 3 (dummy patterns 8); [0023]-[0025]), which was identified as the allowable subject matter 

of the '629 patent, and as a feature not previously disclosed or suggested by the art of record. 

Additionally, the '629 APA teaches each and every limitation of dependent claims 2-8 and 10-16. 
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Thus, a reasonable examiner would consider the combined teachings of Miyashita and the '629 

APA important to the patentability of the '629 patent and new and non-cumulative. As such, 

Miyashita in view of the '629 APA constitutes a substantial new question of patentability as to 

claims 2-8, which depend from claim 1, and 10-16, which depend from claim 9. 

32. A substantial new question of patentability is raised by Miyashita in view of 

Kubota. Neither Miyashita nor Kubota were before the Patent Office during the prosecution of 

the '629 patent. Miyashita, as discussed above, raises a substantial new question of patentability 

and teaches each and every element of claims 1 and 9. Namely, Miyashita provides dummy 

patterns comprising at least about 30% of an area of the insulating substrate (See e.g., Miyashita, 

Fig. 2 (dummy film forming region D); Fig 3 (dummy patterns 8); [0023]-[0025]), which was 

identified as the allowable subject matter of the '629 patent, and as a feature not previously 

disclosed or suggested by the art of record. Additionally, Kubota teaches each and every 

limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the 

combined teachings of Miyashita and Kubota important to the patentability of the '629 patent 

and new and non-cumulative. As such, Miyashita in view of Kubota constitutes a substantial 

new question of patentability as to claims 2-8, which depend from claim 1, and 10-16, which 

depend from claim 9. 

As discussed in more detail below, because a reasonable examiner would consider each 

prior art references important in deciding whether to allow the claims of the '629 patent, this 

Request raises a substantial new question of patentability as to claims 1-16 that should be 

considered during reexamination. 
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III. THE '629 PATENT 

A. The '629 Invention 

The '629 patent is directed to an array substrate for display including dummy patterns. 

The background section of the '629 describes that it was well-known to use a double layer 

structure for the wiring, namely low resistance aluminum with a metal that is harder to be 

oxidized than aluminum, such as chromium, tantalum, titanium, or molybdenum, on top. '629 

patent, column 1, lines 33-39. And also identifies that wiring should have a proper tapered edge. 

'629 patent, col. 1,11. 33-39. However, the '629 patent notes that while etching this double-

layered wiring, under certain conditions such as a high etching rate, an undercut may occur of the 

upper conductive layer preventing the desired tapered shape. See e.g., '629 patent, col. 1,11. 

43-60. 

The prior art prescribes providing dummy connection pads in an a particular area to 

address the undercut issue, but the '629 patent maintains this is only a partial solution. '629 

patent, col. 1,11. 47-60. Namely, the '629 patent states including dummy connection pads 

opposite the scan and signal connection pads, increasing the wiring density, prevents an undercut 

only "at the ends of the thin film transistor array substrate." '629 patent, col. 1,11. 47-60. 

According to the '629 patent, this solution does not address an undercut of the wiring in a region 

where the wiring density is low, such as between the pixel electrodes and connection pads. 

Thus, while the prior art identifies that providing dummy patterns to increase wiring 

density addresses undercut of the upper conductive material, the '629 proposes providing 

dummy patterns in the particular area where the wiring density is low to address the same issue. 

Particularly, the '629 patent focuses on the areas such as between connection pads and the pixel 

array in comparison to the active pixel region. See e.g., '629 patent, col. 5,1. 62-, col. 6,1. 6; 

col. 5,11. 38-40. The '629 patent also describes that the dummy patterns should be made of the 
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same structure and at the same time as the scan or signal wiring. See e.g., '629 patent, col. 5,11. 

38-41. 

B. Prosecution of the Claims that Led to Issuance of the '629 Patent 

The '629 Patent issued from Application Serial No. 10/068,500, filed February 5, 2002. 

A copy of the file history is attached as Exhibit K. 

At the time of the first office action, claims 1-18 were pending. The first office action, 

mailed on May 29, 2003, rejected claims 1 and 9 under 35 U.S.C. 102(b) as being anticipated by 

U.S. Patent No. 5,285,301 to Shirahashi. Claims 3-9 and 12-18 were rejected under 35 U.S.C. 

103(a) as unpatentable over Shirahashi in view of U.S. Patent No. 6,163,356 to Song et al. 

Claims 2 and 11 were objected to as being dependent on a rejected base claim but would be 

allowable if rewritten in independent form. 

In response to the office action, Applicant amended claims 1 and 10 to incorporate the 

subject matter of claims 2 and 11. A notice of allowance was then issued on October 1, 2003. 

While the Notice of Allowance did not include a statement of reasons for allowance, 

allowable subject matter was identified in the previous office action. It stated: 

The prior art of record does not teach or suggest the area protected by the dummy 
metallization recited in claims 2 and 11. '629 File History, Office Action Dated 
May 29, 2003 at page 3. 

Original claim 2 recited: 

The array substrate for display according to claim 1 wherein the dummy 
conductive patterns comprise at least about 30% of the area of the insulating 
substrate. 

Claim 11 recited the corresponding element of claim 2 in method form. 

C. Claim Scope of the '629 Patent 

During reexamination, the claims must be interpreted as broadly as their terms reasonably 

allow. MPEP § 2111.01. The words of a claim must be given their plain meaning unless the 
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plain meaning is inconsistent with the specification. Id. Thus, in the analysis and discussion 

below, the claims are given their broadest reasonable interpretation. 

Independent claim 1 of the '629 patent recites in part: 

a layer of an insulating substrate, having an area;... 

dummy conductive patterns, the dummy patterns comprising at least about 30% 
of the area of the insulating substrate, the dummy conductive patterns situated 
between the connection pads and the pixel electrodes such that the dummy patters 
are not in contact with any of the wiring. 

In other words, the claim identifies that there must be an "area" and requires that the 

dummy patterns comprise 30% of this area. The identified allowable subject matter indicates 

that this "area" is critical to the invention, however, the claim fails to identify or provide any 

guidance as to the location or any requirements of this area, thus any randomly selected area of 

the substrate, large or small, could satisfy this area limitation. Consistent with this position, 

AUO at trial admitted that "area" should be construed as "a specified region." See Ex. L at K-2 

(Joint Claim Construction Statement for the '629 patent including AUO's proposed claim 

construction for the term "area"). 

This definition of area is also supported by testimony of Dr. Silzars, AUO's expert. For 

example, Dr. Silzars explained that each individual area of dummy patterns shown in Fig. 3 of 

the '629 patent would meet the limitations of claim 1 if the area of dummy patterns covered at 

least 30% of that area. See Trial Transcripts at 254:11-256:2 (Excerpted portions of the trial 

transcripts of Dr. Silzars's testimony attached as Exhibit P); See also Trial Exhibit LGD1049 at 

Figs. 3 and 4 (Trial Exhibit LGD 1049 including annotated Figs. 3 and 4 of the '629 patent, 

attached as Exhibit Q). Even further, Dr. Silzars admitted that you could "randomly" subdivide 

any of the areas and the limitations of claim 1 would still be met by the subdivided area if the 

-27-

Page 663 of 1919



dummy patterns covered at least 30% of that subdivided area. See, Ex P at 251:3 -11, Excerpted 

portions of the deposition of Dr. Silzars. 

Therefore, according to the plain language of the claim and AUO's position, the area 

could be anywhere a dummy pattern or even a portion of a dummy pattern is located. For 

example, any of the boxes identified in annotated Fig. 3 below could be the area of claims 1 

and 9. 
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Also, in litigation, AUO admitted that the wiring of the '629 invention may include 

"using single or multi-layer wiring." Ex M at ]f 95 (Rebuttal Expert report of Dr. Aris Silzars 

(AUO's expert) on Validity of U.S. Patent No. 6,689,629 stating "Thus, the claims themselves 

teach that at least the wiring of claims 1 and 9 may be single or multi-layered."). Further, 

nothing in the claims suggest that the wiring is limited to a dual layer structure. Accordingly, 

single or multi-layer wiring should be included in the scope of the '629 claims. 

IV. THE CLAIMS OF THE '629 PATENT ARE INVALID OVER THE CITED 
PRIOR ART 
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A. Overview of Prior Art Cited in this Request and Raised Substantial New 
Questions of Patentability 

As discussed in more detail below, the prior art cited in this Request includes every 

feature of claims 1-16 of the '629 patent. Specifically, the prior art cited in this Request include 

explicit teachings of the following features of claims 1: 

An array substrate for display, comprising. See e.g., Hirabayashi, col. 1,11. 1-7, and Fig. 

1; Watanabe '275 col 3, lines 22-23; Figs 1, 3-4; Kwak, col. 1,11. 34-36, Fig. 1; Yoshinori, 

Abstract, Figs 1-3; Tomoyuki, Abstract, Figs 1, 5-6; Zhang, Title, Figs. 1 and 16-17; Watanabe 

'811, Fig. 5, and [0034]; Miyashita, Fig. 3, and [0018]-[0019]. 

A layer of an insulating substrate, having an area. See e.g., Hirabayashi, col. 31,11. 16-20, 

Figs. 1 and 4-6; Watanabe '275, col 3, lines 27-30; Figs. 1-4; Kwak, col. 2,11. 6-9, 20-23, Figs 1 

and 3; Yoshinori, Abstract, Figs 1-3; Tomoyuki, Abstract, Figs 1, 5-6; Zhang, 1:35-36, Figs. 1 

and 16-17; Watanabe '811, Fig. 5, item 200, and [0034]-[0038]; Miyashita, Fig. 3, and [0018]-

[0019], 

A thin film transistor array formed on the insulating substrate. See e.g., Hirabayashi,, col. 

31,11. 16-23; Watanabe '275, col. 3:37-44; Fig 1-4; Kwak at col. 1,11. 43-45, Fig. 1; Yoshinori, 

Abstract, ]f 20, Figs 1-3, 6-7; Tomoyuki, Abstract, Figs 1, 5-6; Zhang, 1:34-40, 6:40-44, Figs. 1 

and 16-17; Watanabe '811, Fig. 5, and [0034]; Miyashita, Fig. 3, item 4 (TFT), and [0019], 

A plurality of wiring arranged on the insulating substrate, each wiring having a first end, 

the wiring in communication with at least one of the transistors in the thin film array. See e.g.. 

Hirabayashi, Fig. 2, item 7; Fig. 5, item Lin ; Watanabe '275, col. 3:37-44; Figs 1-2; Kwak at col. 

1,11. 43-46, col. 2,11. 1-9, 26-30; col. 4,11. 21-25, 49; Figs 1-12; Yoshinori, ]f 20, Figs 1-3; 

Tomoyuki, Abstract, Figs 1, 5-6; Zhang, 1:34-40, 3:32-40, Figs. 1 and 16-17; Watanabe '811, 

[0035]; Miyashita , [0019] and Fig 2.. 
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Connections pads, each connection pad contacting the first end of at most one of the 

plurality of wirings. See e.g., Hirabayashi, Fig. 10, items 26; col. 14,11. 16-18; Watanabe '275, 

col. 3:37-44; Figs 1-2; Kwak at col. 2,11. 1-2, 26-27; col. 4,11. 64-67; col. 5,11. 6-10; Figs 2, 4, 7, 

and 9; Yoshinori, ]f 20, Figs 1-3; Tomoyuki, Abstract, Figs 1, 5-6; Zhang, 1:45-47, 6:51-60, 

Figs. 1 and 16-17; Watanabe '811, [0035], Fig. 5; Miyashita, [0019], and Fig. 1. 

Pixel electrodes. See e.g., Hirabayashi, Fig. 1, item 20; col. 14,11. 6-7; Watanabe '275, 

col. 1,11. 37-39; Figs 1, 3-4; Kwak at col. 1,11. 45-46; Yoshinori, Abstract, Figs 1-3; Tomoyuki, 

Figs 1, 5-6; Zhang, Figs. 1 and 16-17; Watanabe '811, Fig. 4, item 7, and [0035]; Miyashita, 

Fig. 3, item 3, [0019],[002]-[003]. 

Dummy conductive patterns, the dummy patterns comprising at least about 30% of the 

area of the insulating substrate, the dummy conductive patterns situated between the connection 

pads and the pixel electrodes such that the dummy patters are not in contact with any of the 

wiring. See e.g., Hirabayashi, Figs. 1, 4-6, (dummy patterns shown in hatch pattern); col. 11,1. 

57 - col. 12,1. 6,11. 35-42; col. 11,11. 19-24; col. 18,11. 52-54; Watanabe '275, Watanabe '275, 

col 4, lines 28-30, col. 3:28-35, Figs 1-2, and 6; Kwak, col. 4,11. 28-41, Figs 7 and 9; Yoshinori, 

If 20, Figs 1-3; Tomoyuki, Abstract, ]f 32, Figures 1, 5-6; Zhang, Figs. 4, 8 and 16, 10:7-17; 

Watanabe '811, Fig. 5, and [0071]; Miyashita, Fig 2 (dummy film forming region D); Fig 3 

(dummy patterns 8); [0023]-[0025]. 

Specifically, the prior art cited in this Request include explicit teachings of the following 

features of claims 9: 

A meted [sic] for forming an array substrate for display, comprising. See e.g.. 

Hirabayashi, col. 1,11. 1-7, and Fig. 1; Watanabe '275 col 3, lines 22-23; Figs 1, 3-4; Kwak, col. 
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1,11. 34-36, Fig. 1; Yoshinori, Abstract, Figs 1-3; Tomoyuki, Abstract, Figs 1, 5-6; Zhang, Title, 

Figs. 1 and 16-17; Watanabe '811, Fig. 5, and [0034]; Miyashita, Fig. 3, and [0018]-[0019]. 

Forming a layer of an insulating substrate, having an area. See e.g., Hirabayashi, col. 31, 

11. 16-20, Figs. 1 and 4-6; Watanabe '275, col 3, lines 27-30; Figs. 1-4; Kwak, col. 2,11. 6-9, 20-

23, Figs 1 and 3; Yoshinori, Abstract, Figs 1-3; Tomoyuki, Abstract, Figs 1, 5-6; Zhang, 1:35-36, 

Figs. 1 and 16-17; Watanabe '811, Fig. 5, item 200, and [0034]-[0038]; Miyashita, Fig. 3, and 

[0018]-[0019]. 

Forming a thin film transistor array formed on the insulating substrate; See e.g.. 

Hirabayashi,, col. 31,11. 16-23; Watanabe '275, col. 3:37-44; Fig 1-4; Kwak at col. 1,11. 43-45, 

Fig. 1; Yoshinori, Abstract, ]f 20, Figs 1-3, 6-7; Tomoyuki, Abstract, Figs 1, 5-6; Zhang, 1:34-40, 

6:40-44, Figs. 1 and 16-17; Watanabe '811, Fig. 5, and [0034]; Miyashita, Fig. 3, item 4 (TFT), 

and [0019], 

Each wiring having a first end, the wiring in communication with at least on of the 

transistors in the thin film array. See e.g., Hirabayashi, Fig. 2, item 7; Fig. 5, item Lin ; 

Watanabe '275, col. 3:37-44; Figs 1-2; Kwak at col. 1,11. 43-46, col. 2,11. 1-9, 26-30; col. 4,11. 

21-25, 49; Figs 1-12; Yoshinori, ]f 20, Figs 1-3; Tomoyuki, Abstract, Figs 1, 5-6; Zhang, 1:34-40, 

3:32-40, Figs. 1 and 16-17; Watanabe '811, [0035]; Miyashita , [0019] and Fig 2.. 

Forming connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings. See e.g., Hirabayashi, Fig. 10, items 26; col. 14,11. 16-18; Watanabe 

'275, col. 3:37-44; Figs 1-2; Kwak at col. 2,11. 1-2, 26-27; col. 4,11. 64-67; col. 5,11. 6-10; Figs 2, 

4, 7, and 9; Yoshinori, ]f 20, Figs 1-3; Tomoyuki, Abstract, Figs 1, 5-6; Zhang, 1:45-47, 6:51-60, 

Figs. 1 and 16-17; Watanabe '811, [0035], Fig. 5; Miyashita, [0019], and Fig. 1. 
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Forming pixel electrodes. See e.g., Hirabayashi, Fig. 1, item 20; col. 14,11. 6-7; 

Watanabe '275, col. 1,11. 37-39; Figs 1, 3-4; Kwak at col. 1,11. 45-46; Yoshinori, Abstract, Figs 

1-3; Tomoyuki, Figs 1, 5-6; Zhang, Figs. 1 and 16-17; Watanabe '811, Fig. 4, item 7, and 

[0035]; Miyashita, Fig. 3, item 3, [0019],[002]-[003]. 

Forming dummy conductive patterns, the dummy patterns comprising at least about 30% 

of the area of the insulating substrate, the dummy conductive patterns situated between the 

connection pads and the pixel electrodes such that the dummy patters are not in contact with any 

of the wiring. See e.g., Hirabayashi, Figs. 1, 4-6, (dummy patterns shown in hatch pattern); col. 

11,1. 57 - col. 12,1. 6,11. 35-42; col. 11,11. 19-24; col. 18,11. 52-54; Watanabe '275, col 4, lines 

28-30, col. 3:28-35, Figs 1-2, and 6; Kwak, col. 4,11. 28-41, Figs 7 and 9; Yoshinori, ]f 20, Figs 

1-3; Tomoyuki, Abstract, ]f 32, Figures 1, 5-6; Zhang, Figs. 4, 8 and 16, 10:7-17; Watanabe '811, 

Fig. 5, and [0071]; Miyashita, Fig 2 (dummy film forming region D); Fig 3 (dummy patterns 8); 

[0023]-[0025]. 

V. STATEMENT UNDER 37 C.F.R. 1.510(B)(2) PROVIDING A DETAILED 
EXPLANATION OF HOW THE CITED REFERENCES RAISE A 
SUBSTANTIAL NEW QUESTION OF PATENTABILITY AND RENDER 
INVALID CLAIMS 1-16 OF THE '629 PATENT 

A prior art patent or printed publication raises a substantial question of patentability 

where there is a substantial likelihood that a reasonable examiner would consider the prior art 

patent or printed publication important in deciding whether or not the claim is patentable 

(emphasis added). See MPEP § 2242. The "existence of a substantial new question of 

patentability is not precluded by the fact that a patent or printed publication was previously cited 

by or to the Office or considered by the Office." See 35 U.S.C. § 303(a). In addition to patents 

and printed publications, admissions by a patentee may also be used as evidence to establish a 

substantial new question of patentability in combination with a patent or a printed publication. 
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MPEP § 2217. An admission by a patentee may reside in a record created during litigation. Id. 

Such admissions by patentee may be relied upon for any matter affecting patentability. See 37 

C.F.R. 1.104(c)(3). 

A single prior art reference that discloses, either expressly or inherently, each limitation 

of a claim invalidates that claim by anticipation. See Perricone v. Medicis Pharm. Corp., 432 

F.3d 1368, 1375 (Fed. Cir. 2005). A patent claim is also invalid for obviousness under 35 U.S.C. 

§103 where the differences between the claimed invention and the prior art "are such that the 

subject matter as a whole would have been obvious at the time the invention was made to a 

person having ordinary skill in the art." See 35 U.S.C. §103. The Supreme Court recently 

relaxed the Federal Circuit's requirement of a "teaching/suggestion/motivation test," and instead 

held that "[t]he combination of familiar elements according to a know method is likely to be 

obvious when it does no more than yield predictable results." See KSR International Co. v. 

Teleflex Inc. et al, 127 S. Ct. 1727, 1739 (U.S. April 30, 2007). The Court noted that "[w]hen a 

work is available in one field of endeavor, design incentives and other market forces can prompt 

variations of it, either in the same field or a different one. If a person of ordinary skill can 

implement a predictable variation" of an existing system, then "§103 likely bars its 

patentability." See Id. at 1740; see also Examination Guideline for Determining Obviousness in 

View of the Supreme Court Decision in KSR International Co. v. Teleflex Inc., at 57531-32 

("Applying a known technique to a known device (method, or product) ready for improvement to 

yield predictable results" provides a rational to reject a claim under 35 U.S.C. §103.) 

Requestor believes that every aspect of claims 1-16 of the '629 patent was known and 

publicly available to those skilled in the field of LCD technology, thus rendering claims 1-16 

invalid. 
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A. European Patent Application 0887695 to Hirabayashi Raises A Substantial 
New Question of Patentability and Anticipates Claims 1-5, 7-13, and 15-16 of 
the '629 Patent 

Hirabayashi was filed with the European Patent Office on June 17, 1998 and was 

published on Dec. 30, 1998. Because Hirabayashi was published more than one year before the 

filing date the '629 patent, it constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability as to claims 1-5, 7-13, and 15-16 is raised 

by Hirabayashi. Hirabayashi was not considered by the Patent Office during the 

prosecution of the '629 patent. As discussed above, the Patent Office, without knowledge of 

Hirabayashi, allowed the'629 patent on the rationale that the art did not teach or suggest: 

An array substrate for display, comprising: a layer of an insulating substrate, 
having an area;... dummy conductive patterns, the dummy patterns comprisine at 
least about 30% of the area of the insulating substrate. 

As discussed in more detail below, Hirabayashi teaches this feature. See e.g., 

Hirabayashi, Fig. 1 (the hatch pattern); col. 9,11. 35-42; col. 11,11. 19-24. Hirabayashi teaches 

the feature which was identified as the allowable subject matter of the '629 patent and was 

not previously disclosed or suggested by the art of record. Thus a reasonable examiner 

would consider these teachings of Hirabayashi important to the patentability of the '629 

patent and new and non-cumulative. As such, Requestor believes that these teachings of 

Hirabayashi raise a substantial new question of patentability with respect to independent claims 1 

and 9, and consequently claims 2-5 and 7-8 dependent on claim 1 and claims 10-13 and 15-16 

dependent on claim 9. 

Hirabayashi Is New, Non-Cumulative Art Because It Discloses the 
Identified Allowable Feature of the '629 Patent, Dummy Patterns 
Comprising at Least about 30% of the Area 

Hirabayashi discloses an electro-optical device substrate that provides a configuration to 

achieve uniform polishing across the entire substrate. See e.g., Hirabayashi, Abstract. 
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Hirabayashi describes that in order to obtain a uniform level across the substrate, dummy 

patterns are included at various locations, such as the area surrounding the pixel region 20 as 

well as near the terminal pads 26. See e.g., Hirabayashi, col. 11,11. 19-24. In other words, "the 

surface level is made uniform over the entire surface" of the substrate. See e.g., Hirabayashi col. 

9,11. 43-50; . Additionally, Hirabayashi teaches in one embodiment the dummy patterns are 

"formed such that the pattern density reaches almost 100% in the entire region at the exterior of 

the pixel region and the peripheral circuit region." See e.g., Hirabayashi col. 19,11. 49-56; see 

also col. 20,11.22-27. For example, the dummy patterns, shown in the hatch pattern in Fig. 1 

below, cover almost the entire substrate outside the pixel region, including the region 

surrounding the pixel region 20 as well as the region between the pixel region 20 and the 

terminal pads 26. See e.g., Hirabayashi, Fig. 1; co. 9,11. 35-42; col. 11,11. 19-24. 
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In other words, Hirabayashi discloses an insulating substrate having an area, with dummy 

patterns comprising 30% of the area, which was identified as the allowable subject matter 

of claims 1 and 9 of the '629 patent. 

Hirabayashi also describes that the dummy patterns are "electrically floating" or "isolated 

patterns" made with the same structure and at the same time as the wiring layer. See e.g.. 

Hirabayashi, col. 11, 1. 57- col. 12,1. 6; col. 18,11. 48-54; col. 19,11. 15-19; col. 20,1. 55 - col. 21, 

1. 4. An example of a closer top view of the dummy patterns, shown as the hatch pattern in Figs. 

4-7, demonstrates that the dummy patterns are not in contact with the wiring and are situated 

between the connection pads and the pixel electrodes as required by claims 1 and 9 of the '629 

patent. See e.g., Hirabayashi, Fig. 5 (showing that the dummy patterns, the hatched rectangles, 

do not contact the wirings Lin or Lout). 

Hirabayashi Discloses Each and Every Element of Claims 1-5, 7-13, 
and 15-16 

Regarding each element of claim 1, Hirabayashi discloses an array substrate for display 

{See e.g., Hirabayashi, col. 1,11. 1-7, and Fig. 1); including an insulating substrate (See e.g.. 

Hirabayashi, col. 31,11. 16-23), having an area (See e.g., Hirabayashi, Figs. 1 and 4-6); a thin 

film transistor array formed on the insulating substrate (See e.g., Hirabayashi, col. 31,11. 16-23); 

a plurality of wiring arranged on the insulating substrate, each wiring having a first end, the 

wiring in communication with at least one of the transistors in the thin film array (See e.g., 

Hirabayashi, Fig. 2, item 7; Fig. 5, item Lin); connections pads, each connection pad contacting 

the first end of at most one of the plurality of wirings (See e.g., Hirabayashi, Fig. 10, items 26; 

col. 14,11. 16-18); pixel electrodes (See e.g., Hirabayashi, Fig. 1, item 20; col. 14,11. 6-7); and 

dummy conductive patterns, the dummy patterns comprising at least about 30% of the area of the 

insulating substrate, the dummy conductive patterns situated between the connection pads and 
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the pixel electrodes such that the dummy patters are not in contact with any of the wiring. See 

e.g., Hirabayashi, Figs. 1, 4-6, (dummy patterns shown in hatch pattern); col. 11,1. 57 - col. 12,1. 

6,11. 35-42; col. 11,11. 19-24; col. 18,11. 52-54. 

Regarding each element of claim 9, Hirabayashi discloses a method for forming an array 

substrate for display, comprising (See e.g., Hirabayashi, col. 1,11. 1-7, and Fig. 1): forming a 

layer of an insulating substrate (See e.g., Hirabayashi, col. 31,11. 16-23), having an area (See e.g.. 

Hirabayashi, Figs. 1 and 4-6); forming a thin film transistor array formed on the insulating 

substrate (See e.g., Hirabayashi, col. 31,11. 16-23); each wiring having a first end, the wiring in 

communication with at least on of the transistors in the thin film array (See e.g., Hirabayashi, Fig. 

2, item 7; Fig. 5, item Lin); forming connections pads, each connection pad contacting the first 

end of at most one of the plurality of wirings (See e.g., Hirabayashi, Fig. 10, items 26; col. 14,11. 

16-18); forming pixel electrodes (See e.g., Hirabayashi, Fig. 1, item 20; col. 14,11. 6-7); and 

forming dummy conductive patterns, the dummy patterns comprising at least about 30% of the 

area of the insulating substrate, the dummy conductive patterns situated between the connection 

pads and the pixel electrodes such that the dummy patters are not in contact with any of the 

wiring. See e.g., Hirabayashi, Figs. 1, 4-6, (dummy patterns shown in hatch pattern); col. 11,1. 

57 - col. 12,1. 6,11. 35-42; col. 11,11. 19-24; col. 18,11. 52-54. Accordingly, Hirabayashi 

discloses each and every element of claims 1 and 9. 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 
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(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Regarding dependent claims 2-5 and 10-13 of the '629 patent, Hirabayashi describes that 

the wiring comprise a multi-layer structure of titanium, titanium nitride, aluminum, and titanium 

nitride, respectively. See e.g., Hirabayashi, col. 16,11. 19-22. Thus, Hirabayashi discloses 

wiring including at least an upper layer and lower layer of conductive materials (claims 2 and 10), 

with the lower layer of aluminum (claim 3 and 11) and the upper layer of titanium nitride (claims 

4, 5, 12, and 13). See e.g., Hirabayashi, col. 16,11. 19-22. Therefore, Hirabayashi meets the 

limitations of claims 2-5 and 10-13 of the '629 patent. 

Regarding dependent claims 7-8 and 15-16, Hirabayashi inherently teaches the limitation 

of these claims, namely that the upper layer wiring material is selected such that the upper layer 

wiring material does not become insoluble in an acid or alkaline etchant. As demonstrated by 

the Examiner in the prosecution of the '629 patent, disclosure of materials such as those 

identified in the '629 APA, molybdenum, chromium, titanium, or tantalum, for the upper layer 

wiring meet the limitation of claims 7-8 and 15-16. For example, the examiner stated that 

because Song taught a bilayer with a bottom layer of aluminum and an upper layer of chromium, 

molybdenum, or tantalum the limitation of claims 7-8 and 15-16 were met. See '629 file history, 

Office Action dated May 29, 2003 at page 3. Furthermore, it is well known in the industry that 

the upper layer material of Hirabayashi, titanium nitride, inherently does not become insoluble in 

acid or alkaline etchants. See Ex N, Sandhu et al., Metalorganic Chemical Vapor Deposition of 
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TiN films for Advanced Metallization, Appl. Phys. Lett. 62 (3), 18 Jan. 1993 at 240- 241. 

Therefore, Hirabayashi meets the limitations of claims 7-8 and 15-16 of the '629 patent. 

Accordingly, Hirabayashi discloses every element, and thus fully anticipates, claims 1-5, 

7-13, and 15-16 of the '629 patent. A detailed element by element analysis is provided in the 

claim chart attached as Appendix CC1. 

B. European Patent Application 0887695 to Hirabayashi in view of U.S. Patent 
No. 6,163,356 to Song Raises A Substantial New Question of Patentability 
and Renders Obvious Claims 2-8 and 10-16 of the '629 Patent Obvious 

Song was filed with the U.S. Patent Office on Jul. 24, 1997 and was issued on Dec. 19, 

2000. Because Song issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Hirabayashi in view of Song. 

Song was considered by the Patent Office during the prosecution of the '629 patent and was 

applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 

considered in conjunction with Hirabayashi, which as discussed above raises a substantial 

new question of patentability and teaches each and every element of claims 1 and 9. 

Namely, Hirabayashi provides dummy patterns comprising at least about 30% of an area of the 

insulating substrate (See e.g., Hirabayashi, Fig. 1 (the hatch pattern); col. 9,11. 35-42; col. 11,11. 

19-24), which was identified as the allowable subject matter of the '629 patent, and as a feature 

not previously disclosed or suggested by the art of record. Song teaches each and every 

limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider 

the combined teachings of Hirabayashi and Song important to the patentability of the '629 

patent and new and non-cumulative. As such, Hirabayashi in view of Song raises a 

substantial new question of patentability as to claims 2-8, which depend from claim 1, and 10-16, 

which depend from claim 9. 
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Hirabayashi Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Hirabayashi discloses each and every element of claims 1 and 9. 

Hirabayashi includes dummy patterns, for example the hatch pattern of Fig. 1, covering almost 

all of the area of the substrate outside of the pixel region 20, including the area between the pixel 

region 20 and the terminal pads 26. See e.g., Hirabayashi, Fig. 1, the hatch pattern; col. 9,11. 35-

42; col. 11,11. 19-24; col. 16,1. 65- col. 17,1. 3. Hirabayashi provides a configuration with 

dummy patterns arranged near the terminal pads allowing the surface level to be substantially the 

same as the surface level of the pixel region. In other words, "the surface level is made uniform 

over the entire surface" of the substrate. See e.g., Hirabayashi col. 9,11. 43-50. Additionally, 

Hirabayashi teaches in one embodiment the dummy patterns are "formed such that the pattern 

density reaches almost 100% in the entire region at the exterior of the pixel region and the 

peripheral circuit region." See e.g., Hirabayashi col. 19,11. 49-56; see also col. 20,11. 22-27. 

Thus, the dummy patterns disclosed in Hirabayashi would meet the limitations that the dummy 

patterns be located between the pixel electrode and the connection pads and that they comprise 

30% of the area, as required by claims 1 and 9 of the '629 patent. 

Hirabayashi also describes that the dummy patterns are "electrically floating" or "isolated 

patterns" made with the same structure and at the same time as the wiring layer. See e.g.. 

Hirabayashi, col. 11,1. 57- col. 12,1. 6; col. 18,11. 48-54; col. 19,11. 15-19; col. 20,1. 55 - col. 21, 

1. 4. An example of a closer top view of the dummy patterns, shown as the hatch pattern in Figs. 

4-7, demonstrates that the dummy patterns are not in contact with the wiring as required by 

claims 1 and 9 of the '629 patent. See e.g., Hirabayashi, Fig. 5 (showing that the dummy 

patterns, the hatched rectangles, do not contact the wirings Lin or Lout). 

Regarding the remaining elements of claims 1 and 9, Hirabayashi discloses an array 

substrate for display {See e.g., Hirabayashi, col. 1,11. 1-7, and Fig. 1); including an insulating 
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substrate (See e.g., Hirabayashi, col. 31,11. 16-23), having an area (See e.g., Hirabayashi, Figs. 1 

and 4-6); a thin film transistor array formed on the insulating substrate (See e.g., Hirabayashi, col. 

31,11. 16-23); a plurality of wiring arranged on the insulating substrate, each wiring having a first 

end, the wiring in communication with at least one of the transistors in the thin film array (See 

e.g., Hirabayashi, Fig. 2, item 7; Fig. 5, item Lin); connections pads, each connection pad 

contacting the first end of at most one of the plurality of wirings (See e.g., Hirabayashi, Fig. 10, 

items 26; col. 14,11. 16-18); and pixel electrodes (See e.g., Hirabayashi, Fig. 1, item 20; col. 14, 

11. 6-7). Accordingly, Hirabayashi discloses each and every element of claims 1 and 9. 

Song Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Song discloses a dual layer wiring including aluminum with chromium, molybdenum, 

tantalum or antimony on top. See e.g., Song col 4,11. 30-50; col. 8 11. 5-18. As noted by the 

examiner during the prosecution of the '629 patent, this wiring structure of Song meets all 

While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Hirabayashi disclosures. 
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of the limitations of claims 2-8 and 10-16. See '629 File History, Office Action dated May 29, 

2003 at page 3. Namely, Song discloses a wiring with an upper and lower layer (claims 2 and 

10), where the lower layer wiring material is aluminum (claim 3 and 11) and the upper layer 

wiring material can be one of a variety of upper layer wiring materials such as molybdenum 

(claims 4-6 and 14). Song col 4,11. 30-50; col. 8 11. 5-18. The disclosed upper layer wiring 

material, such as molybdenum, inherently does not become insoluble in an acid or alkaline 

etchant (claims 7-8 and 15-16). 

3. The Combined Teachings of Hirabayashi and Song Render Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

Hirabayashi describes exemplary wiring structures, suggesting other wiring structures 

may be substituted as appropriate. See e.g., Hirabayashi, col. 16,11. 19-22. Song teaches an 

improved wiring structure with low resistance and protective covering. See e.g., Song col 4,11. 

30-50; col. 8 11. 5-18. Thus, based on these teachings, it would be obvious to one of ordinary 

skill in the art at the time of the '629 patent to substitute the well known improved dual layer 

wiring of Song for the wiring in Hirabayashi in a predictable way to obtain predictable results. 

Accordingly, Hirabayashi in view of Song discloses each and every element, and renders 

obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed element by 

element analysis of obviousness by Hirabayashi in view of Song of claims 2-8 and 10-16 of the 

'629 patent in attached as Appendix CC2. 

C. European Patent Application 0887695 to Hirabayashi in view of the '629 
Admitted Prior Art Raises A Substantial New Question of Patentability and 
Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

A substantial new question of patentability is raised by the Hirabayashi in view of 

the '629 APA. The '629 APA was before the Patent Office during the prosecution of the '629 

patent. However, the '629 APA was not considered in conjunction with Hirabayashi, which 

-42-

Page 678 of 1919



as discussed above raises a substantial new question of patentability and teaches each and 

every element of claims 1 and 9. Namely, Hirabayashi provides dummy patterns comprising at 

least about 30% of an area of the insulating substrate (See e.g., Hirabayashi, Fig. 1 (the hatch 

pattern); col. 9,11. 35-42; col. 11,11. 19-24), which was identified as the allowable subject matter 

of the '629 patent, and as a feature not previously disclosed or suggested by the art of record. 

Additionally, the '629 APA teaches each and every limitation of dependent claims 2-8 and 10-16. 

Thus, a reasonable examiner would consider the combined teachings of Hirabayashi and 

the '629 APA important to the patentability of the '629 patent and new and non-

cumulative. As such, Hirabayashi in view of the '629 APA raise a substantial new question of 

patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend from claim 

9 

Hirabayashi Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Hirabayashi discloses each and every element of claims 1 and 9. 

Hirabayashi includes dummy patterns, for example the hatch pattern shown in Fig. 1, covering 

almost all of the area of the substrate outside of the pixel region 20, including the area between 

the pixel region 20 and the terminal pads 26. See e.g., Hirabayashi, Fig. 1, the hatch pattern; col. 

9,11. 35-42; col. 11,11. 19-24; col. 16,1. 65- col. 17,1. 3. Hirabayashi provides a configuration 

with dummy patterns arranged near the terminal pads allowing the surface level to be 

substantially the same as the surface level of the pixel region. In other words, "the surface level 

is made uniform over the entire surface" of the substrate. See e.g., Hirabayashi col. 9,11. 43-50; . 

Additionally, Hirabayashi teaches in one embodiment the dummy patterns are "formed such that 

the pattern density reaches almost 100% in the entire region at the exterior of the pixel region 

and the peripheral circuit region." See e.g., Hirabayashi col. 19,11. 49-56; see also col. 20,11.22-

27. Thus, the dummy patterns disclosed in Hirabayashi would meet the limitations that the 
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dummy patterns be located between the pixel electrode and the connection pads and that they 

comprise 30% of the area, as required by claims 1 and 9 of the '629 patent. 

Hirabayashi also describes that the dummy patterns are "electrically floating" or "isolated 

patterns" made with the same structure and at the same time as the wiring layer. See e.g.. 

Hirabayashi, col. 11,1. 57- col. 12,1. 6; col. 18,11. 48-54; col. 19,11. 15-19; col. 20,1. 55 - col. 21, 

1. 4. An example of a closer top view of the dummy patterns, shown as the hatch pattern in Figs. 

4-7, demonstrates that the dummy patterns are not in contact with the wiring as required by 

claims 1 and 9 of the '629 patent. See e.g., Hirabayashi, Fig. 5 (showing that the dummy 

patterns, the hatched rectangles, do not contact the wirings Lin or Lout). 

Regarding the remaining elements of claims 1 and 9, Hirabayashi discloses an array 

substrate for display {See e.g., Hirabayashi, col. 1,11. 1-7, and Fig. 1); including an insulating 

substrate (See e.g., Hirabayashi, col. 31,11. 16-23), having an area (See e.g., Hirabayashi, Figs. 1 

and 4-6); a thin film transistor array formed on the insulating substrate (See e.g., Hirabayashi, col. 

31,11. 16-23); a plurality of wiring arranged on the insulating substrate, each wiring having a first 

end, the wiring in communication with at least one of the transistors in the thin film array (See 

e.g., Hirabayashi, Fig. 2, item 7; Fig. 5, item Lin); connections pads, each connection pad 

contacting the first end of at most one of the plurality of wirings (See e.g., Hirabayashi, Fig. 10, 

items 26; col. 14,11. 16-18); and pixel electrodes (See e.g., Hirabayashi, Fig. 1, item 20; col. 14, 

11. 6-7). Accordingly, Hirabayashi discloses each and every element of claims 1 and 9.2 

The '629 APA Discloses Each And Every Element of Claims 2-8 and 
10-16 

2 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Hirabayashi disclosures. 
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Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

The '629 APA discloses a wiring with an upper and lower layer (claims 2 and 10), where 

the lower layer wiring material is low resistance aluminum (claim 3 and 11) and the upper layer 

wiring material of a material that is harder to oxidize such as chromium, tantalum, titanium or 

molybdenum (claims 4-6 and 14). See e.g., the '629 patent, col. 1,11. 26-39. The disclosed 

upper layer wiring materials, such as molybdenum, inherently do not become insoluble in an acid 

or alkaline etchant (claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 

2003 at page 3 (rejecting the claims based on the disclosure of a bilayer with a bottom layer of 

aluminum and an upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Hirabayashi and the '629 APA Render 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Hirabayashi describes exemplary wiring structures, suggesting other wiring structures 

may be substituted as appropriate. See e.g., Hirabayashi, col. 16,11. 19-22. The '629 APA 

teaches an improved wiring structure with low resistance and is harder is oxidize. See e.g., the 

'629 patent, col. 1,11. 26-39. Thus, based on these teachings, it would be obvious to one of 

ordinary skill in the art at the time of the '629 patent to substitute the well known improved dual 
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layer wiring of the '629 APA for the wiring in Hirabayashi in a predictable way to obtain 

predictable results. Additionally, one of skill would have replaced the upper material of 

Hirabayashi for the molybdenum as taught in the '629 APA, since molybdenum is harder to 

oxidize and because it is obvious to one of ordinary skill in the art to employ a material for its 

intended use. 

Accordingly, Hirabayashi in view of the '629 APA discloses each and every element, and 

renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Hirabayashi in view of the '629 APA of 

claims 2-8 and 10-16 of the '629 patent in attached as appendix CCS. 

D. European Patent Application 0887695 to Hirabayashi in view of U.S. Patent 
No. 6,157,430 to Kubota Raises A Substantial New Question of Patentability 
and Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

Kubota was filed with the U.S. Patent Office on Sept. 29, 1997 and was issued on Dec. 5, 

2000. Because Kubota issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Hirabayashi in view of 

Kubota. Neither Hirabayashi nor Kubota were before the Patent Office during the 

prosecution of the '629 patent. Hirabayashi, as discussed above, raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Hirabayashi provides dummy patterns comprising at least about 30% of an area of the insulating 

substrate (See e.g., Hirabayashi, Fig. 1 (the hatch pattern); col. 9,11. 35-42; col. 11,11. 19-24), 

which was identified as the allowable subject matter of the '629 patent, and as a feature not 

previously disclosed or suggested by the art of record. Additionally, Kubota teaches each and 

every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would 

consider the combined teachings of Hirabayashi and Kubota important to the patentability 
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of the '629 patent and new and non-cumulative. As such, Hirabayashi in view of Kubota 

constitutes a substantial new question of patentability as to claims 2-8, which depend from claim 

1, and 10-16, which depend from claim 9. 

Hirabayashi Discloses Each and Every Element of Claims 1 and 9 of 
the '629 Patent 

As discussed above, Hirabayashi discloses each and every element of claims 1 and 9. 

Hirabayashi includes dummy patterns, for example the hatch pattern shown in Fig. 1, covering 

almost all of the area of the substrate outside of the pixel region 20, including the area between 

the pixel region 20 and the terminal pads 26. See e.g., Hirabayashi, Fig. 1, the hatch pattern; col. 

9,11. 35-42; col. 11,11. 19-24; col. 16,1. 65- col. 17,1. 3. Hirabayashi provides a configuration 

with dummy patterns arranged near the terminal pads allowing the surface level to be 

substantially the same as the surface level of the pixel region. In other words, "the surface level 

is made uniform over the entire surface" of the substrate. See e.g., Hirabayashi col. 9,11. 43-50; . 

Additionally, Hirabayashi teaches in one embodiment the dummy patterns are "formed such that 

the pattern density reaches almost 100% in the entire region at the exterior of the pixel region 

and the peripheral circuit region." See e.g., Hirabayashi col. 19,11. 49-56; see also col. 20,11.22-

27. Thus, the dummy patterns disclosed in Hirabayashi would meet the limitations that the 

dummy patterns be located between the pixel electrode and the connection pads and that they 

comprise 30% of the area, as required by claims 1 and 9 of the '629 patent. 

Hirabayashi also describes that the dummy patterns are "electrically floating" or "isolated 

patterns" made with the same structure and at the same time as the wiring layer. See e.g.. 

Hirabayashi, col. 11,1. 57- col. 12,1. 6; col. 18,11. 48-54; col. 19,11. 15-19; col. 20, 1. 55 - col. 21, 

1. 4. An example of a closer top view of the dummy patterns, shown as the hatch pattern in Figs. 

4-7, demonstrates that the dummy patterns are not in contact with the wiring as required by 
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claims 1 and 9 of the '629 patent. See e.g., Hirabayashi, Fig. 5 (showing that the dummy 

patterns, the hatched rectangles, do not contact the wirings Lin or Lout). 

Regarding the remaining elements of claims 1 and 9, Hirabayashi discloses an array 

substrate for display {See e.g., Hirabayashi, col. 1,11. 1-7, and Fig. 1); including an insulating 

substrate (See e.g., Hirabayashi, col. 31,11. 16-23), having an area (See e.g., Hirabayashi, Figs. 1 

and 4-6); a thin film transistor array formed on the insulating substrate (See e.g., Hirabayashi, col. 

31,11. 16-23); a plurality of wiring arranged on the insulating substrate, each wiring having a first 

end, the wiring in communication with at least one of the transistors in the thin film array (See 

e.g., Hirabayashi, Fig. 2, item 7; Fig. 5, item Lin); connections pads, each connection pad 

contacting the first end of at most one of the plurality of wirings (See e.g., Hirabayashi, Fig. 10, 

items 26; col. 14,11. 16-18); and pixel electrodes (See e.g., Hirabayashi, Fig. 1, item 20; col. 14, 

11. 6-7). Accordingly, Hirabayashi discloses each and every element of claims 1 and 9.3 

Kubota Discloses Each and Every Element of Claims 2-8 and 10-16 of 
the '629 Patent 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

3 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Hirabayashi disclosures. 
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selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Kubota discloses a wiring with an upper and lower layer (claims 2 and 10), where the 

lower layer wiring material is aluminum or aluminum alloy (claim 3 and 11) and the upper layer 

wiring material from a group consisting of chromium, titanium, tantalum, molybdenum or alloys 

thereof (claims 4-6 and 14). See e.g., Kubota, col. 4,11. 39-55. The disclosed upper layer wiring 

materials, such as molybdenum, inherently do not become insoluble in an acid or alkaline etchant 

(claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 2003 at page 3 

(rejecting the claims based on the disclosure of a bilayer with a bottom layer of aluminum and an 

upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Hirabayashi and Kubota Render 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Hirabayashi describes exemplary wiring structures, suggesting other wiring structures 

may be substituted as appropriate. See e.g., Hirabayashi, col. 16,11. 19-22. Kubota teaches an 

improved wiring structure with the upper layer having a high hardness. See e.g., Kubota, col. 4, 

11. 39-45. Kubota also recognizes that the benefit of using the two layer structure, aluminum 

with molybdenum on top, is known in the art for the benefit of the low resistance of aluminum 

and the anti-oxidation protection of molybdenum. Thus, based on these teachings, it would be 

obvious to one of ordinary skill in the art at the time of the '629 patent to substitute the well 

known improved dual layer wiring of Kubota for the wiring in Hirabayashi in a predictable way 

to obtain predictable results. Additionally, one of skill would have replaced the upper material 

of Hirabayashi for the molybdenum as taught in Kubota, since molybdenum is harder to oxidize 

and because it is obvious to one of ordinary skill in the art to employ a material for its intended 

use. 
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Accordingly, Hirabayashi in view of Kubota discloses each and every element, and 

renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of obviousness by Hirabayashi in view of Kubota of claims 2-8 and 

10-16 of the '629 patent is attached as Appendix CC4. 

E. U.S. Patent No. 5,850,275 To Watanabe Raises A Substantial New Question 
of Patentability and Anticipates Claims 1-16 of the '629 Patent 

Watanabe '275 was filed with the U.S. Patent Office on Jan. 29, 1997 and was issued on 

Dec. 15, 1998. Because Watanabe '275 issued more than one year before the filing date the 

'629 patent, it constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability as to claims 1-16 is raised by Watanabe 

'275. Watanabe '275 was not considered by the Patent Office during the prosecution of the 

'629 patent. As discussed above, the Patent Office, without knowledge of Watanabe '275, 

allowed the'629 patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, having an area;.. .dummy conductive patterns, 
the dummy patterns comprising at least about 30% of the area of the insulating 
substrate. 

As discussed below, Watanabe '275 teaches this feature. See, e.g. Watanabe '275, Fig. 2 

(light shield area 20); col. 4,11. 28-34. Watanabe '275 teaches the feature which was 

identified as the allowable subject matter of the '629 patent and was not previously 

disclosed or suggested by the art of record. Thus, a reasonable examiner woud consider 

these teachings of Watanabe '275 important to the patentability of the '629 patent and new 

and non-cumulative art. As such, Requestor believes that Watanabe '275 raises a substantial 

new question of patentability with respect to independent claims 1 and 9, and consequently 

claims 2-8 dependent on claim 1, and claims 10-16 dependent on claim 9. 
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Watanabe '275 Is New, Non-Cumulative Art Because It Discloses the 
Identifled Allowable Feature of the '629 Patent, Dummy Patterns 
Comprising at Least about 30% of the Area 

Watanabe '275 is directed to a liquid crystal display device including light shield areas, 

or dummy patterns, arranged between the terminal groups and outgoing line groups to reduce 

uneven brightness. See e.g., Watanabe '275, Abstract; col. 2, lines 44-50, Figs 1-2 and 6. 

Watanabe '275 includes an insulating substrate with an area including dummy patterns. Id. For 

example, as shown in Figs 1-2, and 6, areas of light shield areas 20 or dummy patterns are 

located precisely between the display portion 14, or pixel area, and the terminal groups 15 or 

connection pads. Moreover, Watanabe '275 describes it is favorable to include a light shield 

area as large as possible. See, e.g., Watanabe '275, col 4, lines 28-30. One example depicted the 

light shield area 20 as a pentagon-like shape covering almost the entire area between the terminal 

groups 23 and outgoing lines 24, shown here in Fig. 2. See, e.g. Watanabe '275, col. 4,11. 28-34. 
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In other words, Watanabe '275 discloses an insulating substrate having an area, with 

dummy patterns comprising 30% of the area, which was identified as the allowable subject 

matter of claims 1 and 9 of the '629 patent. 

Furthermore, the light shield areas or dummy patterns do not contact the outgoing wiring. 

Watanabe '275, col. 3,11. 28-35; Figs 2 and 6. Accordingly, the dummy patterns of Watanabe 
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'275 would meet the limitations that the dummy patterns be located between the pixel electrode 

and the connection pads, that they not be in contact with the wiring, and that they comprise 30% 

of the area as required by claims 1 and 9 of the '629 patent. 

2. Watanabe '275 Discloses Each and Every Element of Claims 1-16 

Regarding each element of claim 1, Watanabe '275 discloses an array substrate for 

display comprising (See e.g., Watanabe '275 col 3, lines 22-23; Figs 1, 3-4 (liquid crystal panel 

11 including a display portion 14): a layer of an insulating substrate, having an area (See e.g.. 

Watanabe '275, col 3, lines 27-30; Figs. 1-4 (TFT glass substrate 21 having an area, for example 

portion G); a thin film transistor array formed on the insulating substrate (See e.g., Watanabe 

'275, col. 3:37-44; Fig 1-4 (glass substrate 21 including thin film transistors); a plurality of 

wiring arranged on the insulating substrate, each wiring having a first end, the wiring in 

communication with at least one of the transistors in the thin film array (See e.g., Watanabe '275, 

col. 3:37-44; Figs 1-2 (outgoing lines 24 to connect the terminals 23 to the respective pixel 

electrodes 22); connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings (See e.g., Watanabe '275, col. 3:37-44; Figs 1-2 (outgoing lines 24 to 

connect the terminals 23 to the respective pixel electrodes 22); pixel electrodes (See e.g.. 

Watanabe '275, col. 1,11. 37-39; Figs 1, 3-4 (a plurality of transparent pixel electrodes 22 are 

formed in a matrix on the TFT substrate); and dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. (See e.g., Watanabe '275, col 4, lines 28-30, 

Figs 1-2, and 6. (a light shield area 20 as shown in figure 2 is located between the terminals 23 

and the matrix of pixel electrodes 22, with the light shield area 20 having a pentagon shape 

covering almost the entire area G and thus would consist at least 30% of the area); See also, 
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Watanabe '275, col 4, lines 28-30 (stating that the light shield area 20 should be as large as 

possible); See also, Watanabe '275, col. 3:28-35; Figs 2 and 6 (stating and depicting that the 

light shield area is not in contact with the outgoing lines 24)). 

Regarding each element of claim 9, Watanabe '275 discloses a method for forming an 

array substrate for display, comprising (See e.g., Watanabe '275 col 3, lines 22-23; Figs 1, 3-4 

(liquid crystal panel 11 including a display portion 14): forming a layer of an insulating substrate, 

having an area (See e.g., Watanabe '275, col 3, lines 27-30; Figs. 1-4 (TFT glass substrate 21 

having an area, for example portion G); forming a thin film transistor array formed on the 

insulating substrate (See e.g., Watanabe '275, col. 3:37-44; Fig 1-4 (glass substrate 21 including 

thin film transistors); each wiring having a first end, the wiring in communication with at least 

one of the transistors in the thin film array (See e.g., Watanabe '275, col. 3:37-44; Figs 1-2 

(outgoing lines 24 to connect the terminals 23 to the respective pixel electrodes 22); forming 

connections pads, each connection pad contacting the first end of at most one of the plurality of 

wirings (See e.g., Watanabe '275, col. 3:37-44; Figs 1-2 (outgoing lines 24 to connect the 

terminals 23 to the respective pixel electrodes 22); forming pixel electrodes, (See e.g., Watanabe 

'275, col. 1,11. 37-39; Figs 1, 3-4 (a plurality of transparent pixel electrodes 22 are formed in a 

matrix on the TFT substrate); and forming dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. (See e.g., Watanabe '275, col 4, lines 28-30, 

Figs 1-2, and 6. (a light shield area 20 as shown in figure 2 is located between the terminals 23 

and the matrix of pixel electrodes 22, with the light shield area 20 having a pentagon shape 

covering almost the entire area G and thus would consist at least 30% of the area); See also. 
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Watanabe '275, col 4, lines 28-30 (stating that the light shield area 20 should be as large as 

possible); See also, Watanabe '275, col. 3:28-35; Figs 2 and 6 (stating and depicting that the 

light shield area is not in contact with the outgoing lines 24)). Accordingly, Watanabe '275 

discloses each and every element of claims 1 and 9. 

Claims 2-8 and 10-16 of the '629 Patent require that the wiring include at least an upper 

layer and lower layer of conductive material (claims 2 and 10); that the lower layer wiring is 

selected from a group consisting of aluminum and aluminum alloys (claims 3 and 11); that the 

upper layer wiring material is selected from the group consisting of molybdenum, chromium, 

tantalum, titanium or alloys thereof (claims 4 and 5), that the upper wiring material is selected 

from the group consisting of molybdenum and alloys thereof (claims 6 and 14); and that the 

upper layer wiring material is selected such that the upper layer wiring material does not become 

insoluble in an acid or alkaline etchant (claims 7-8 and 15-16). 

Regarding dependent claims 2-6 and 10-14 of the '629 patent, Watanabe '275 discloses 

that the materials for the electrodes can include for example aluminum and molybdenum. See 

e.g., Watanabe '275, col 4, lines 24-28. Therefore, Watanabe '275 meets the limitations of 

claims 2-6 and 10-14 of the '629 patent. 

Regarding dependent claims 7-8 and 15-16, Watanabe '275 inherently discloses these 

features. As demonstrated by the Examiner in the prosecution of the '629 patent, disclosure 

of materials such as those identified in the '629 APA, molybdenum, chromium, titanium, or 

tantalum, for the upper layer wiring meet the limitation of claims 7-8 and 15-16, that the 

upper layer wiring material does not become insoluble in an acid or alkaline etchant. For 

example, the examiner stated that because Song taught a bilayer with a bottom layer of 

aluminum and an upper layer of chromium, molybdenum, or tantalum the limitation of claims 7-
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8 and 15-16 were met. See '629 prosecution history, Office Action dated May 29, 2003 at page 

3. Similarly, Watanabe '275 teaches including molybdenum, which would inherently be soluble 

in acid or alkaline etchants. Thus, Watanabe '275 teaches each and every element of claims 7-8 

and 15-16 of the '629 patent. 

Accordingly, Watanabe '275 discloses each and every element, and thus fully anticipates, 

claims 1-16 of the '629 patent. A claim chart providing a more detailed element by element 

analysis is attached as Appendix CC5. 

F. U.S. Patent No. 5,850,275 To Watanabe in view of U.S. Patent No. 6,163,356 
to Song Raises A Substantial New Question of Patentability and Renders 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Song was filed with the U.S. Patent Office on Jul. 24, 1997 and was issued on Dec. 19, 

2000. Because Song issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Watanabe '275 in view of 

Song. Song was considered by the Patent Office during the prosecution of the '629 patent and 

was applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song 

was not considered in conjunction with Watanabe '275, which as discussed above raises a 

substantial new question of patentability and teaches each and every element of claims 1 

and 9. Namely, Watanabe '275 provides dummy patterns comprising at least about 30% of an 

area of the insulating substrate (See, e.g. Watanabe '275, Fig. 2 (light shield area 20); col. 4,11. 

28-34), which was identified as the allowable subject matter of the '629 patent, and as a feature 

not previously disclosed or suggested by the art of record. Song teaches each and every 

limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider 

the combined teachings of Watanabe '275 and Song important to the patentability of the 

'629 patent and new and non-cumulative. As such, Watanabe '275 in view of Song raises a 
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substantial new question of patentability as to as to claims 2-8, which depend from claim 1, and 

10-16, which depend from claim 9. 

1. Watanabe '275 Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Watanabe '275 discloses each and every element of claims 1 and 9. 

Watanabe '275 is directed to a liquid crystal display device including light shield areas, or 

dummy patterns, arranged between the terminal groups and outgoing line groups to reduce 

uneven brightness. See e.g., Watanabe '275, Abstract; col. 2, lines 44-50, Figs 1-2 and 6. 

Watanabe '275 includes an insulating substrate with an area including dummy patterns. For 

example, as shown in Figs 1-2, and 6, areas of light shield areas 20 or dummy patterns are 

located precisely between the display portion 14, or pixel area, and the terminal groups 15 or 

connection pads. Moreover, Watanabe '275 describes it is favorable to include a light shield 

area as large as possible. One example depicted the light shield area 20 as a pentagon-like shape 

covering almost the entire area between the terminal groups 23 and outgoing lines 24, shown 

here in Fig. 2, meeting the 30% of an area requirement. See, e.g. Watanabe '275, col. 4,11. 28-

34. Furthermore, the light shield areas or dummy patterns do not contact the outgoing wiring. 

Watanabe '275, col. 3,11. 28-35; Figs 2 and 6. Accordingly, the dummy patterns of Watanabe 

'275 would meet the limitations that the dummy patterns be located between the pixel electrode 

and the connection pads, that they not be in contact with the wiring, and that they comprise 30% 

of the area as required by claims 1 and 9 of the '629 patent. 

Regarding each element of claims 1 and 9, Watanabe '275 discloses an array substrate for 

display comprising (See e.g., Watanabe '275 col 3, lines 22-23; Figs 1, 3-4 (liquid crystal 

panel 11 including a display portion 14): a layer of an insulating substrate, having an area (See 

e.g., Watanabe '275, col 3, lines 27-30; Figs. 1-4 (TFT glass substrate 21 having an area, for 

example portion G); a thin film transistor array formed on the insulating substrate (See e.g.. 
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Watanabe '275, col. 3:37-44; Fig 1-4 (glass substrate 21 including thin film transistors); a 

plurality of wiring arranged on the insulating substrate, each wiring having a first end, the wiring 

in communication with at least one of the transistors in the thin film array (See e.g., Watanabe 

'275, col. 3:37-44; Figs 1-2 (outgoing lines 24 to connect the terminals 23 to the respective pixel 

electrodes 22); connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings (See e.g., Watanabe '275, col. 3:37-44; Figs 1-2 (outgoing lines 24 to 

connect the terminals 23 to the respective pixel electrodes 22); pixel electrodes (See e.g., 

Watanabe '275, col. 1,11. 37-39; Figs 1, 3-4 (a plurality of transparent pixel electrodes 22 are 

formed in a matrix on the TFT substrate); and dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. (See e.g., Watanabe '275, col 4, lines 28-30, 

Figs 1-2, and 6. (a light shield area 20 as shown in figure 2 is located between the terminals 23 

and the matrix of pixel electrodes 22, with the light shield area 20 having a pentagon shape 

covering almost the entire area G and thus would consist at least 30% of the area); See also. 

Watanabe '275, col 4, lines 28-30 (stating that the light shield area 20 should be as large as 

possible); See also, Watanabe '275, col. 3:28-35; Figs 2 and 6 (stating and depicting that the 

light shield area is not in contact with the outgoing lines 24)). Accordingly, Watanabe '275 

discloses each and every element of claims 1 and 9.4 

Song Discloses Each And Every Element of Claims 2-8 and 10-16 

4 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Watanabe '275 disclosures. 
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Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Song discloses a dual layer wiring including aluminum with chromium, molybdenum, 

tantalum or antimony on top. See e.g., Song col 4,11. 30-50; col. 8 11. 5-18. As noted by the 

examiner during the prosecution of the '629 patent, this wiring structure of Song meets all 

of the limitations of claims 2-8 and 10-16. See '629 File History, Office Action dated May 29, 

2003 at page 3. Namely, Song discloses a wiring with an upper and lower layer (claims 2 and 

10), where the lower layer wiring material is aluminum (claim 3 and 11) and the upper layer 

wiring material can be one of a variety of upper layer wiring materials such as molybdenum 

(claims 4-6 and 14). Song col 4,11. 30-50; col. 8 11. 5-18. The disclosed upper layer wiring 

material, such as molybdenum, inherently does not become insoluble in an acid or alkaline 

etchant (claims 7-8 and 15-16). 

3. The Combined Teachings of Watanabe '275 and Song Render 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Watanabe '275 describes exemplary wiring structures, suggesting other wiring structures 

may be substituted as appropriate. See e.g., Watanabe '275, col. 4,11. 22-28. Song teaches an 

improved wiring structure with low resistance and protective covering. See e.g., Song col 4,11. 
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30-50; col. 8 11. 5-18. Thus, based on these teachings, it would be obvious to one of ordinary 

skill in the art at the time of the '629 patent to substitute the well known improved dual layer 

wiring of Song for the wiring in Watanabe '275 in a predictable way to obtain predictable 

results. 

Accordingly, Watanabe '275 in view of Song discloses each and every element, and 

render obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Watanabe '275 in view of Song of claims 2-8 

and 10-16 of the '629 patent is attached as Appendix CC6. 

G. U.S. Patent No. 5,850,275 To Watanabe in view of the '629 Admitted Prior 
Art Raises A Substantial New Question of Patentability and Renders 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

A substantial new question of patentability is raised by Watanabe '275 in view of 

the '629 APA. The '629 APA was before the Patent Office during the prosecution of the '629 

patent. However, the '629 APA was not considered in conjunction with Watanabe '275, 

which as discussed above raises a substantial new question of patentability and teaches 

each and every element of claims 1 and 9. Namely, Watanabe '275 provides dummy patterns 

comprising at least about 30% of an area of the insulating substrate (See, e.g. Watanabe '275, Fig. 

2 (light shield area 20); col. 4,11. 28-34), which was identified as the allowable subject matter of 

the '629 patent, and as a feature not previously disclosed or suggested by the art of record. 

Additionally, the '629 APA teaches each and every limitation of dependent claims 2-8 and 10-16. 

Thus, a reasonable examiner would consider the combined teachings of Watanabe '275 and 

the '629 APA important to the patentability of the '629 patent and new and non-

cumulative. As such, Watanabe '275 in view of the '629 APA constitutes a substantial new 

question of patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend 

from claim 9. 
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1. Watanabe '275 Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Watanabe '275 discloses each and every element of claims 1 and 9. 

Watanabe '275 is directed to a liquid crystal display device including light shield areas, or 

dummy patterns, arranged between the terminal groups and outgoing line groups to reduce 

uneven brightness. See e.g., Watanabe '275, Abstract; col. 2, lines 44-50, Figs 1-2 and 6. 

Watanabe '275 includes an insulating substrate with an area including dummy patterns. For 

example, as shown in Figs 1-2, and 6, areas of light shield areas 20 or dummy patterns are 

located precisely between the display portion 14, or pixel area, and the terminal groups 15 or 

connection pads. Moreover, Watanabe '275 describes it is favorable to include a light shield 

area as large as possible. One example depicted the light shield area 20 as a pentagon-like shape 

covering almost the entire area between the terminal groups 23 and outgoing lines 24, shown 

here in Fig. 2, meeting the 30% of an area requirement. See, e.g. Watanabe '275, col. 4,11. 28-

34. Furthermore, the light shield areas or dummy patterns do not contact the outgoing wiring. 

Watanabe '275, col. 3,11. 28-35; Figs 2 and 6. Accordingly, the dummy patterns of Watanabe 

'275 would meet the limitations that the dummy patterns be located between the pixel electrode 

and the connection pads, that they not be in contact with the wiring, and that they comprise 30% 

of the area as required by claims 1 and 9 of the '629 patent. 

Regarding each element of claims 1 and 9, Watanabe '275 discloses an array substrate for 

display comprising (See e.g., Watanabe '275 col 3, lines 22-23; Figs 1, 3-4 (liquid crystal panel 

11 including a display portion 14): a layer of an insulating substrate, having an area (See e.g.. 

Watanabe '275, col 3, lines 27-30; Figs. 1-4 (TFT glass substrate 21 having an area, for example 

portion G); a thin film transistor array formed on the insulating substrate (See e.g., Watanabe 

'275, col. 3:37-44; Fig 1-4 (glass substrate 21 including thin film transistors); a plurality of 

wiring arranged on the insulating substrate, each wiring having a first end, the wiring in 
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communication with at least one of the transistors in the thin film array (See e.g., Watanabe '275, 

col. 3:37-44; Figs 1-2 (outgoing lines 24 to connect the terminals 23 to the respective pixel 

electrodes 22); connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings (See e.g., Watanabe '275, col. 3:37-44; Figs 1-2 (outgoing lines 24 to 

connect the terminals 23 to the respective pixel electrodes 22); pixel electrodes (See e.g., 

Watanabe '275, col. 1,11. 37-39; Figs 1, 3-4 (a plurality of transparent pixel electrodes 22 are 

formed in a matrix on the TFT substrate); and dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. (See e.g., Watanabe '275, col 4, lines 28-30, 

Figs 1-2, and 6. (a light shield area 20 as shown in figure 2 is located between the terminals 23 

and the matrix of pixel electrodes 22, with the light shield area 20 having a pentagon shape 

covering almost the entire area G and thus would consist at least 30% of the area); See also. 

Watanabe '275, col 4, lines 28-30 (stating that the light shield area 20 should be as large as 

possible); See also, Watanabe '275, col. 3:28-35; Figs 2 and 6 (stating and depicting that the 

light shield area is not in contact with the outgoing lines 24)).5 

The '629 APA Discloses Each And Every Element of Claims 2-8 and 
10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

5 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Watanabe '275 disclosures. 
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from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

The '629 APA discloses a wiring with an upper and lower layer (claims 2 and 10), where 

the lower layer wiring material is low resistance aluminum (claim 3 and 11) and the upper layer 

wiring material of a material that is harder to oxidize such as chromium, tantalum, titanium or 

molybdenum (claims 4-6 and 14). See e.g., the '629 patent, col. 1,11. 26-39. The disclosed 

upper layer wiring materials, such as molybdenum, inherently do not become insoluble in an acid 

or alkaline etchant (claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 

2003 at page 3 (rejecting the claims based on the disclosure of a bilayer with a bottom layer of 

aluminum and an upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Watanabe '275 and the '629 APA 
Render Obvious Claims 2-8 and 10-16 of the '629 Patent 

Watanabe '275 describes exemplary wiring structures, suggesting other wiring structures 

may be substituted as appropriate. See e.g., Watanabe '275, col. 4,11. 22-28. The '629 APA 

teaches an improved wiring structure with low resistance and is harder is oxidize. See e.g., the 

'629 patent, col. 1,11. 26-39. Thus, based on these teachings, it would be obvious to one of 

ordinary skill in the art at the time of the '629 patent to substitute the well known improved dual 

layer wiring of the '629 APA for the wiring in Watanabe '275 in a predictable way to obtain 

predictable results. Additionally, one of skill would have replaced the wiring of Watanabe '275 

with the aluminum/molybdenum wiring as taught in the '629 APA, since aluminum provides low 
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resistance and molybdenum is harder to oxidize and because it is obvious to one of ordinary skill 

in the art to employ a material for its intended use. 

Accordingly, Watanabe '275 in view of the '629 APA discloses each and every element 

and renders obvious claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Watanabe '275 in view of the '629 APA of 

claims 2-8 and 10-16 of the '629 patent is attached as Appendix CC7. 

H. U.S. Patent No. 5,850,275 To Watanabe in view of U.S. Patent No. 6,157,430 
to Kubota Raises A Substantial New Question of Patentability and Renders 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Kubota was filed with the U.S. Patent Office on Sept. 29, 1997 and was issued on Dec. 5, 

2000. Because Kubota issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Watanabe '275 in view of 

Kubota. Neither Watanabe '275 nor Kubota were before the Patent Office during the 

prosecution of the '629 patent. Watanabe '275, as discussed above, raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Watanabe '275 provides dummy patterns comprising at least about 30% of an area of the 

insulating substrate (See, e.g. Watanabe '275, Fig. 2 (light shield area 20); col. 4,11. 28-34), 

which was identified as the allowable subject matter of the '629 patent, and as a feature not 

previously disclosed or suggested by the art of record. Additionally, Kubota teaches each and 

every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would 

consider the combined teachings of Watanabe '275 and Kubota important to the 

patentability of the '629 patent and new and non-cumulative. As such, Watanabe '275 in 

view of Kubota constitutes a substantial new question of patentability as to claims 2-8, which 

depend from claim 1, and 10-16, which depend from claim 9. 
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1. Watanabe '275 Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Watanabe '275 discloses each and every element of claims 1 and 9. 

Watanabe '275 is directed to a liquid crystal display device including light shield areas, or 

dummy patterns, arranged between the terminal groups and outgoing line groups to reduce 

uneven brightness. See e.g., Watanabe '275, Abstract; col. 2, lines 44-50, Figs 1-2 and 6. 

Watanabe '275 includes an insulating substrate with an area including dummy patterns. For 

example, as shown in Figs 1-2, and 6, areas of light shield areas 20 or dummy patterns are 

located precisely between the display portion 14, or pixel area, and the terminal groups 15 or 

connection pads. Moreover, Watanabe '275 describes it is favorable to include a light shield 

area as large as possible. One example depicted the light shield area 20 as a pentagon-like shape 

covering almost the entire area between the terminal groups 23 and outgoing lines 24, shown 

here in Fig. 2, meeting the 30% of an area requirement. See, e.g. Watanabe '275, col. 4,11. 28-

34. Furthermore, the light shield areas or dummy patterns do not contact the outgoing wiring. 

Watanabe '275, col. 3,11. 28-35; Figs 2 and 6. Accordingly, the dummy patterns of Watanabe 

'275 would meet the limitations that the dummy patterns be located between the pixel electrode 

and the connection pads, that they not be in contact with the wiring, and that they comprise 30% 

of the area as required by claims 1 and 9 of the '629 patent. 

Regarding each element of claim 1, Watanabe '275 discloses an array substrate for 

display comprising (See e.g., Watanabe '275 col 3, lines 22-23; Figs 1, 3-4 (liquid crystal panel 

11 including a display portion 14): a layer of an insulating substrate, having an area (See e.g.. 

Watanabe '275, col 3, lines 27-30; Figs. 1-4 (TFT glass substrate 21 having an area, for example 

portion G); a thin film transistor array formed on the insulating substrate (See e.g., Watanabe 

'275, col. 3:37-44; Fig 1-4 (glass substrate 21 including thin film transistors); a plurality of 

wiring arranged on the insulating substrate, each wiring having a first end, the wiring in 
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communication with at least one of the transistors in the thin film array (See e.g., Watanabe '275, 

col. 3:37-44; Figs 1-2 (outgoing lines 24 to connect the terminals 23 to the respective pixel 

electrodes 22); connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings (See e.g., Watanabe '275, col. 3:37-44; Figs 1-2 (outgoing lines 24 to 

connect the terminals 23 to the respective pixel electrodes 22); pixel electrodes (See e.g., 

Watanabe '275, col. 1,11. 37-39; Figs 1, 3-4 (a plurality of transparent pixel electrodes 22 are 

formed in a matrix on the TFT substrate); and dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. (See e.g., Watanabe '275, col 4, lines 28-30, 

Figs 1-2, and 6. (a light shield area 20 as shown in figure 2 is located between the terminals 23 

and the matrix of pixel electrodes 22, with the light shield area 20 having a pentagon shape 

covering almost the entire area G and thus would consist at least 30% of the area); See also. 

Watanabe '275, col 4, lines 28-30 (stating that the light shield area 20 should be as large as 

possible); See also, Watanabe '275, col. 3:28-35; Figs 2 and 6 (stating and depicting that the 

light shield area is not in contact with the outgoing lines 24)). Accordingly, Watanabe '275 

discloses each and every element of claims 1 and 9.6 

Kubota Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

6 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Watanabe '275 disclosures. 
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aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Kubota discloses a wiring with an upper and lower layer (claims 2 and 10), where the 

lower layer wiring material is aluminum or aluminum alloy (claim 3 and 11) and the upper layer 

wiring material from a group consisting of chromium, titanium, tantalum, molybdenum or alloys 

thereof (claims 4-6 and 14). See e.g., Kubota, col. 4,11. 39-55. The disclosed upper layer wiring 

materials, such as molybdenum, inherently do not become insoluble in an acid or alkaline etchant 

(claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 2003 at page 3 

(rejecting the claims based on the disclosure of a bilayer with a bottom layer of aluminum and an 

upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Watanabe '275 and Kubota Render 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Watanabe '275 describes exemplary wiring structures, suggesting other wiring structures 

may be substituted as appropriate. See e.g., Watanabe '275, col. 4,11. 22-28. Kubota teaches an 

improved wiring structure with the upper layer having a high hardness. See e.g., Kubota, col. 4, 

11. 39-45. Kubota also recognizes that the benefit of using the two layer structure, aluminum 

with molybdenum on top, is known in the art for the benefit of the low resistance of aluminum 

and the anti-oxidation protection of molybdenum. See e.g., Watanabe '275, col. 4,11. 25-54. 

Thus, based on these teachings, it would be obvious to one of ordinary skill in the art at the time 

of the '629 patent to substitute the well known improved dual layer wiring of Kubota for the 
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wiring in Watanabe '275 in a predictable way to obtain predictable results. Additionally, one of 

skill would have replaced the wiring of Watanabe '275 for the aluminum/molybdenum wiring as 

taught in Kubota, since aluminum provides low resistance and molybdenum is harder to oxidize 

and because it is obvious to one of ordinary skill in the art to employ a material for its intended 

use. 

Accordingly, Watanabe '275 in view of Kubota discloses each and every element, and 

thus renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a 

detailed element by element analysis of the obviousness by Watanabe '275 in view of Kubota of 

claims 2-8 and 10-16 of the '629 patent is attached as Appendix CCS. 

U.S. Patent No. 6,862,069 to Kwak et al Raises A Substantial New Question 
of Patentability and Anticipates Claims 1-2 and 9-10 of the '629 Patent 

Kwak was filed with the U.S. Patent Office on Dec. 29, 2000 and was issued on Mar. 1, 

2005. Because Kwak was filed in the U.S. before the filing date the '629 patent, it constitutes 

prior art under 35 U.S.C. § 102(e). 

A substantial new question of patentability as to claims 1-2 and 9-10 is raised by 

Kwak. Kwak was not considered by the Patent Office during the prosecution of the '629 

patent. As discussed above, the Patent Office, without knowledge of Kwak, allowed the'629 

patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area;... dummy conductive patterns, 
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed below, Kwak teaches this feature. See, e.g., Kwak, col. 4,11. 28-41, Fig 7 

(item 36). Kwak teaches the feature which was identified as the allowable subject matter of 

the '629 patent and was not previously disclosed or suggested by the art of record. Thus, a 

reasonable examiner would consider these teachings of Kwak important to the 
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patentability of the '629 patent and new and non-cumulative. As such, Requestor believes 

that Kwak raises a substantial new question of patentability as to least independent claims 1 and 

9 and claim 2, dependent on claim 1, and claim 10, dependent from claim 9. 

Kwak Is New, Non-Cumulative Art Because It Discloses the Identified 
Allowable Feature of the '629 Patent, Dummy Patterns Comprising at 
Least about 30% of the Area 

Kwak discloses a liquid crystal display device including dummy patterns between the 

gate links and between the data links. See. e.g., Kwak, Abstract, Figs. 7-12. Kwak describes a 

concern with the cell gap in a specified region, the etching area EA, between the data links or 

wiring 34 and gate links or wiring 15, as shown in Figs. 3 and 5. Kwak proposes incorporating 

dummy patterns to fill most of the etching area EA as shown in Figs 10 and 12 to achieve a 

uniform cell gap. See, e.g., Kwak, col. 4, lines 25-33. As shown, for example, in Fig. 7 the 

dummy patterns 36 are between the display area and the connection pads 14 and are not in 

contact with the wiring 15. See, e.g., Kwak, Fig. 7. 

Furthermore, the cross sectional view identifies the minimal distance exposed between 

the dummy patterns 36 (circled below) and the gate or data wiring 15, shown here for example in 

FIG 11 

15 .36 15 
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Fig. 11. Kwak describes that the distance between the gate links in the convention art was 
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100 urn, but Kwak teaches that the distance between the gate links and the dummy patterns is 

only 10 urn, thus the dummy patterns would comprise the majority of the distance between each 

gate or data link, or approximately 80 urn of the conventional 100 urn between gate links, 

meeting the at least 30% of the area limitation. See, e.g., Kwak, col. 4,11. 28-41. In other words, 

Kwak discloses an insulating substrate having an area, with dummy patterns comprising 

30% of the area, which was identified as the allowable subject matter of claims 1 and 9 of 

the '629 patent. Further, the dummy patterns of Kwak would meet the limitations that the 

dummy patterns be located between the pixel electrode and the connection pads and that they not 

be in contact with the wiring, as required by claims 1 and 9 of the '629 patent. See, e.g., Kwak, 

Fig. 7. 

Kwak Discloses Each and Every Element of Claims 1-2 and 9-10 

Regarding each element of claim 1, Kwak discloses an array substrate for display (See 

e.g., Kwak, col. 1,11. 34-36, Fig. 1 (disclosing a liquid crystal display panel includes a display 

part 10)): including an insulating substrate, having an area (See e.g., col. 2,11. 6-9, 20-23, Figs 1 

and 3 (disclosing a transparent substrate 20 having an area, such as the etching area EA between 

gate link parts 15); a thin film transistor array formed on the insulating substrate (See e.g., Kwak 

at col. 1,11. 43-45, Fig. 1 (disclosing that at each crossover point of the gate lines and data lines 

there is a thin film transistor)); a plurality of wiring arranged on the insulating substrate, each 

wiring having a first end, the wiring in communication with at least one of the transistors in the 

thin film array (See e.g., Kwak at col. 1,11. 43-46, col. 2,11. 1-9, 26-30; col. 4,11. 21-25, 49; Figs 

1-12 (disclosing gate links 15 and data links 33 are formed on transparent substrate 20 that 

connect to TFTs at the crossover points)); connections pads, each connection pad contacting the 

first end of at most one of the plurality of wirings (See e.g., Kwak at col. 2,11. 1-2, 26-27; col. 4, 

11. 64-67; col. 5,11. 6-10; Figs 2, 4, 7, and 9 (disclosing gate pads 14 and data pad 32 that contact 
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the gate links 15 and data links 33)); pixel electrodes (See e.g., Kwak at col. 1,11. 45-46 

(disclosing a pixel electrode is connected to the TFT to drive the liquid crystal cell)); and dummy 

conductive patterns, the dummy patterns comprising at least about 30% of the area of the 

insulating substrate, the dummy conductive patterns situated between the connection pads and 

the pixel electrodes such that the dummy patters are not in contact with any of the wiring. See 

e.g., Kwak at Figs 7 and 9 (disclosing dummy patterns 36 and 38 are located between gate pads 

14 and data pads 32 and the display part 10); see also Kwak at col. 4,11. 28-41 (stating that the 

majority of the area between the gate links, which in the convention art was 100 um, is covered 

by dummy patterns, or approximately 80 um), see also Kwak at Figs 7-12 (disclosing that the 

dummy patterns 36 and 38 of Kwak do not contact the gate links 15 or data links 33). 

Regarding each element of claim 9, Kwak discloses a method for forming an array 

substrate for display, comprising (See e.g., Kwak, col. 1,11. 34-36, Fig. 1 (disclosing a liquid 

crystal display panel includes a display part 10)): forming a layer of an insulating substrate, 

having an area (See e.g., col. 2,11. 6-9, 20-23, Figs 1 and 3 (disclosing a transparent substrate 20 

having an area, such as the etching area EA between gate link parts 15); forming a thin film 

transistor array formed on the insulating substrate (See e.g., Kwak at col. 1,11. 43-45, Fig. 1 

(disclosing that at each crossover point of the gate lines and data lines there is a thin film 

transistor)); each wiring having a first end, the wiring in communication with at least on of the 

transistors in the thin film array (See e.g., Kwak at col. 1,11. 43-46, col. 2,11. 1-9, 26-30; col. 4,11. 

21-25, 49; Figs 1-12 (disclosing gate links 15 and data links 33 are formed on transparent 

substrate 20 that connect to TFTs at the crossover points)); forming connections pads, each 

connection pad contacting the first end of at most one of the plurality of wirings (See e.g., Kwak 

at col. 2,11. 1-2, 26-27; col. 4,11. 64-67; col. 5,11. 6-10; Figs 2, 4, 7, and 9 (disclosing gate pads 
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14 and data pad 32 that contact the gate links 15 and data links 33)); forming pixel electrodes 

(See e.g., Kwak at col. 1,11. 45-46 (disclosing a pixel electrode is connected to the TFT to drive 

the liquid crystal cell)); and forming dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. See e.g., Kwak at Figs 7 and 9 (disclosing 

dummy patterns 36 and 38 are located between gate pads 14 and data pads 32 and the display 

part 10); see also Kwak at col. 4,11. 28-41 (stating that the majority of the area between the gate 

links, which in the convention art was 100 urn, is covered by dummy patterns, or approximately 

80 urn), see also Kwak at Figs 7-12 (disclosing that the dummy patterns 36 and 38 of Kwak do 

not contact the gate links 15 or data links 33). Accordingly, Kwak discloses each and every 

element of claims 1 and 9. 

Claims 2 and 10 of the '629 Patent require that the wiring include at least an upper layer 

and lower layer of conductive material (claims 2 and 10). Kwak discloses the gate links and data 

links comprise multiple layers of conductive materials, such as metal layer 16 and 34, amorphous 

silicon 24 , and n+ layer 26. See e.g., Kwak at col. 4,11. 21-25. Therefore, Kwak meets the 

limitations of claims 2 and 10 of the '629 patent. 

Accordingly, Kwak discloses each and every element, and thus fully anticipates, 

claims 1-2 and 9-10 of the '629 patent. A claim chart providing a detailed element by element 

analysis is attached as Appendix CC9. 

U.S. Patent No. 6,862,069 to Kwak in view of U.S. Patent No. 6,163,356 to 
Song Raises A Substantial New Question of Patentability and Renders 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

J • 
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Song was filed with the U.S. Patent Office on Jul. 24, 1997 and was issued on Dec. 19, 

2000. Because Song issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Kwak in view of Song. Song 

was considered by the Patent Office during the prosecution of the '629 patent and was applied 

for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 

considered in conjunction with Kwak, which as discussed above raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Kwak provides dummy patterns comprising at least about 30% of an area of the insulating 

substrate (See, e.g., Kwak, col. 4,11. 28-41, Fig 7 (item 36), which was identified as the 

allowable subject matter of the '629 patent, and as a feature not previously disclosed or 

suggested by the art of record. Song teaches each and every limitation of dependent claims 2-8 

and 10-16. Thus, a reasonable examiner would consider the combined teachings of Kwak 

and Song important to the patentability of the '629 patent and new and non-

cumulative. As such, Kwak in view of Song constitutes a substantial new question of 

patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend from 

claim 9. 

Kwak Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Kwak discloses each and every element of claims 1 and 9. Kwak 

discloses a liquid crystal display device including dummy patterns between the gate links and 

between the data links. See. e.g., Kwak, Abstract, Figs. 7-12. Kwak describes a concern with 

the cell gap in a specified region, the etching area EA, between the data links or wiring 34 and 

gate links or wiring 15, as shown in Figs. 3 and 5. Kwak proposes incorporating dummy patterns 

to fill most of the etching area EA as shown in Figs 10 and 12 to achieve a uniform cell gap. See, 
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e.g., Kwak, col. 4, lines 25-33. As shown, for example, in Fig. 7 the dummy patterns 36 are 

between the display area and the connection pads 14 and are not in contact with the wiring 15. 

Furthermore, the cross sectional view identifies the minimal distance exposed between 

the dummy patterns and the gate or data wiring, for example shown here in Fig. 11. Kwak 

describes that the distance between the gate links in the convention art was 100 urn, but Kwak 

'069 teaches that the distance between the gate links and the dummy patterns is only 10 urn, thus 

the dummy patterns would comprise the majority of the distance between each gate or data link, 

or approximately 80 urn of the conventional 100 urn between gate links, meeting the at least 

30% of the area limitation. See, e.g., Kwak, col. 4,11. 28-41. Accordingly, the dummy patterns 

of Kwak would meet the limitations that the dummy patterns be located between the pixel 

electrode and the connection pads, that they not be in contact with the wiring, and that they 

comprise 30% of the area as required by claims 1 and 9 of the '629 patent. 

Regarding each element of claims 1 and 9, Kwak discloses an array substrate for display 

(See e.g., Kwak, col. 1,11. 34-36, Fig. 1 (disclosing a liquid crystal display panel includes a 

display part 10)): including an insulating substrate, having an area (See e.g., col. 2,11. 6-9, 20-23, 

Figs 1 and 3 (disclosing a transparent substrate 20 having an area, such as the etching area EA 

between gate link parts 15); a thin film transistor array formed on the insulating substrate (See 

e.g., Kwak at col. 1,11. 43-45, Fig. 1 (disclosing that at each crossover point of the gate lines and 

data lines there is a thin film transistor)); a plurality of wiring arranged on the insulating 

substrate, each wiring having a first end, the wiring in communication with at least one of the 

transistors in the thin film array (See e.g., Kwak at col. 1,11. 43-46, col. 2,11. 1-9, 26-30; col. 4, 11. 

21-25, 49; Figs 1-12 (disclosing gate links 15 and data links 33 are formed on transparent 

substrate 20 that connect to TFTs at the crossover points)); connections pads, each connection 
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pad contacting the first end of at most one of the plurality of wirings (See e.g., Kwak at col. 2,11. 

1-2, 26-27; col. 4,11. 64-67; col. 5,11. 6-10; Figs 2, 4, 7, and 9 (disclosing gate pads 14 and data 

pad 32 that contact the gate links 15 and data links 33)); pixel electrodes (See e.g., Kwak at col. 1, 

11. 45-46 (disclosing a pixel electrode is connected to the TFT to drive the liquid crystal cell)); 

and dummy conductive patterns, the dummy patterns comprising at least about 30% of the area 

of the insulating substrate, the dummy conductive patterns situated between the connection pads 

and the pixel electrodes such that the dummy patters are not in contact with any of the wiring. 

See e.g., Kwak at Figs 7 and 9 (disclosing dummy patterns 36 and 38 are located between gate 

pads 14 and data pads 32 and the display part 10); see also Kwak at col. 4,11. 28-41 (stating that 

the majority of the area between the gate links, which in the convention art was 100 urn, is 

covered by dummy patterns, or approximately 80 urn), see also Kwak at Figs 7-12 (disclosing 

that the dummy patterns 36 and 38 of Kwak do not contact the gate links 15 or data links 33). 

Accordingly, Kwak discloses each and every element of claims 1 and 9.7 

Song Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

7 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Kwak disclosures. 
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selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Song discloses a dual layer wiring including aluminum with chromium, molybdenum, 

tantalum or antimony on top. See e.g., Song col 4,11. 30-50; col. 8 11. 5-18. As noted by the 

examiner during the prosecution of the '629 patent, this wiring structure of Song meets all 

of the limitations of claims 2-8 and 10-16. See '629 File History, Office Action dated May 29, 

2003 at page 3. Namely, Song discloses a wiring with an upper and lower layer (claims 2 and 

10), where the lower layer wiring material is aluminum (claim 3 and 11) and the upper layer 

wiring material can be one of a variety of upper layer wiring materials such as molybdenum 

(claims 4-6 and 14). Song col 4,11. 30-50; col. 8 11. 5-18. The disclosed upper layer wiring 

material, such as molybdenum, inherently does not become insoluble in an acid or alkaline 

etchant (claims 7-8 and 15-16). 

3. The Combined Teachings of Kwak and Song Render Obvious Claims 
2-8 and 10-16 of the '629 Patent 

Kwak describes exemplary wiring structures, suggesting other wiring structures may be 

substituted as appropriate. See, e.g., Kwak at col. 4,11. 21-25. Song teaches an improved wiring 

structure with low resistance and protective covering. See e.g., Song col 4,11. 30-50; col. 8 11. 5-

18. Thus, based on these teachings, it would be obvious to one of ordinary skill in the art at the 

time of the '629 patent to substitute the well known improved dual layer wiring of Song for the 

wiring in Kwak in a predictable way to obtain predictable results. 

Accordingly, Kwak in view of Song discloses each and every element and renders 

obvious claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed element by 

element analysis of the obviousness by Kwak in view of Song of claims 2-8 and 10-16 of the 

'629 patent is attached as appendix CC10. 
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K. U.S. Patent No. 6,862,069 to Kwak in view of the '629 Admitted Prior Art 
Raises A Substantial New Question of Patentability and Renders Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

A substantial new question of patentability is raised by Kwak in view of the '629 

APA. The '629 APA was before the Patent Office during the prosecution of the '629 patent. 

However, the '629 APA was not considered in conjunction with Kwak, which as discussed 

above raises a substantial new question of patentability and teaches each and every element 

of claims 1 and 9. Namely, Kwak provides dummy patterns comprising at least about 30% of 

an area of the insulating substrate (See, e.g., Kwak, col. 4,11. 28-41, Fig 7 (item 36)), which was 

identified as the allowable subject matter of the '629 patent, and as a feature not previously 

disclosed or suggested by the art of record. Additionally, the '629 APA teaches each and every 

limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider 

the combined teachings of Kwak and the '629 APA important to the patentability of the 

'629 patent and non-cumulative art. As such, Kwak in view of the '629 APA constitutes a 

substantial new question of patentability. 

Kwak Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Kwak discloses each and every element of claims 1 and 9. Kwak 

discloses a liquid crystal display device including dummy patterns between the gate links and 

between the data links. See. e.g., Kwak, Abstract, Figs. 7-12. Kwak describes a concern with 

the cell gap in a specified region, the etching area EA, between the data links or wiring 34 and 

gate links or wiring 15, as shown in Figs. 3 and 5. Kwak proposes incorporating dummy patterns 

to fill most of the etching area EA as shown in Figs 10 and 12 to achieve a uniform cell gap. See, 

e.g., Kwak, col. 4, lines 25-33. As shown, for example, in Fig. 7 the dummy patterns 36 are 

between the display area and the connection pads 14 and are not in contact with the wiring 15. 

Furthermore, the cross sectional view identifies the minimal distance exposed between 
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the dummy patterns and the gate or data wiring, for example shown here in Fig. 11. Kwak 

describes that the distance between the gate links in the convention art was 100 urn, but Kwak 

'069 teaches that the distance between the gate links and the dummy patterns is only 10 urn, thus 

the dummy patterns would comprise the majority of the distance between each gate or data link, 

or approximately 80 urn of the conventional 100 urn between gate links, meeting the 30% of the 

area limitation. See, e.g., Kwak, col. 4,11. 28-41. Accordingly, the dummy patterns of Kwak 

would meet the limitations that the dummy patterns be located between the pixel electrode and 

the connection pads, that they not be in contact with the wiring, and that they comprise 30% of 

the area as required by claims 1 and 9 of the '629 patent. 

Regarding each element of claims 1 and 9, Kwak discloses an array substrate for display 

(See e.g., Kwak, col. 1,11. 34-36, Fig. 1 (disclosing a liquid crystal display panel includes a 

display part 10)): including an insulating substrate, having an area (See e.g., col. 2,11. 6-9, 20-23, 

Figs 1 and 3 (disclosing a transparent substrate 20 having an area, such as the etching area EA 

between gate link parts 15); a thin film transistor array formed on the insulating substrate (See 

e.g., Kwak at col. 1,11. 43-45, Fig. 1 (disclosing that at each crossover point of the gate lines and 

data lines there is a thin film transistor)); a plurality of wiring arranged on the insulating 

substrate, each wiring having a first end, the wiring in communication with at least one of the 

transistors in the thin film array (See e.g., Kwak at col. 1,11. 43-46, col. 2,11. 1-9, 26-30; col. 4, 11. 

21-25, 49; Figs 1-12 (disclosing gate links 15 and data links 33 are formed on transparent 

substrate 20 that connect to TFTs at the crossover points)); connections pads, each connection 

pad contacting the first end of at most one of the plurality of wirings (See e.g., Kwak at col. 2,11. 

1-2, 26-27; col. 4,11. 64-67; col. 5,11. 6-10; Figs 2, 4, 7, and 9 (disclosing gate pads 14 and data 

pad 32 that contact the gate links 15 and data links 33)); pixel electrodes (See e.g., Kwak at col. 1, 
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11. 45-46 (disclosing a pixel electrode is connected to the TFT to drive the liquid crystal cell)); 

and dummy conductive patterns, the dummy patterns comprising at least about 30% of the area 

of the insulating substrate, the dummy conductive patterns situated between the connection pads 

and the pixel electrodes such that the dummy patters are not in contact with any of the wiring. 

See e.g., Kwak at Figs 7 and 9 (disclosing dummy patterns 36 and 38 are located between gate 

pads 14 and data pads 32 and the display part 10); see also Kwak at col. 4,11. 28-41 (stating that 

the majority of the area between the gate links, which in the convention art was 100 urn, is 

covered by dummy patterns, or approximately 80 urn), see also Kwak at Figs 7-12 (disclosing 

that the dummy patterns 36 and 38 of Kwak do not contact the gate links 15 or data links 33). 

Accordingly, Kwak discloses each and every element of claims 1 and 9. 

The '629 APA Discloses Each And Every Element of Claims 2-8 and 
10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Kwak disclosures. 
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The '629 APA discloses a wiring with an upper and lower layer (claims 2 and 10), where 

the lower layer wiring material is low resistance aluminum (claim 3 and 11) and the upper layer 

wiring material of a material that is harder to oxidize such as chromium, tantalum, titanium or 

molybdenum (claims 4-6 and 14). See e.g., the '629 patent, col. 1,11. 26-39. The disclosed 

upper layer wiring materials, such as molybdenum, inherently do not become insoluble in an acid 

or alkaline etchant (claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 

2003 at page 3 (rejecting the claims based on the disclosure of a bilayer with a bottom layer of 

aluminum and an upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Kwak and the '629 APA Render Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

Kwak describes exemplary wiring structures, suggesting other wiring structures may be 

substituted as appropriate. See, e.g., Kwak at col. 4,11. 21-25. The '629 APA teaches an 

improved wiring structure with low resistance and is harder is oxidize. See e.g., the '629 patent, 

col. 1,11. 26-39. Thus, based on these teachings, it would be obvious to one of ordinary skill in 

the art at the time of the '629 patent to substitute the well known improved dual layer wiring of 

the '629 APA for the wiring in Kwak in a predictable way to obtain predictable results. 

Additionally, one of skill would have replaced the wiring of Kwak for the 

aluminum/molybdenum wiring as taught in the '629 APA, since aluminum has low resistance 

and molybdenum is harder to oxidize and because it is obvious to one of ordinary skill in the art 

to employ a material for its intended use. 

Accordingly, Kwak in view of the '629 APA discloses each and every element and 

renders obvious claims 2-8 and 9-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Kwak in view of the '629 APA of claims 2-8 

and 10-16 of the '629 patent is attached as Appendix CC11. 
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U.S. Patent No. 6,862,069 to Kwak in view of U.S. Patent No. 6,157,430 to 
Kubota Raises A Substantial New Question of Patentability and Renders 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

L* 

Kubota was filed with the U.S. Patent Office on Sept. 29, 1997 and was issued on Dec. 5, 

2000. Because Kubota issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Kwak in view of Kubota. 

Neither Kwak nor Kubota were before the Patent Office during the prosecution of the '629 

patent. Kwak, as discussed above, raises a substantial new question of patentability and 

teaches each and every element of claims 1 and 9. Namely, Kwak provides dummy patterns 

comprising at least about 30% of an area of the insulating substrate (See, e.g., Kwak, col. 4,11. 

28-41, Fig 7 (item 36)), which was identified as the allowable subject matter of the '629 patent, 

and as a feature not previously disclosed or suggested by the art of record. Additionally, Kubota 

teaches each and every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable 

examiner would consider the combined teachings of Kwak and Kubota important to the 

patentability of the '629 patent and new and non-cumulative. As such, Kwak in view of 

Kubota constitutes a substantial new question of patentability as to claims 2-8, which depend 

from claim 1, and 10-16, which depend from claim 9. 

Kwak Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Kwak discloses each and every element of claims 1 and 9. Kwak 

discloses a liquid crystal display device including dummy patterns between the gate links and 

between the data links. See. e.g., Kwak, Abstract, Figs. 7-12. Kwak describes a concern with 

the cell gap in a specified region, the etching area EA, between the data links or wiring 34 and 

gate links or wiring 15, as shown in Figs. 3 and 5. Kwak proposes incorporating dummy patterns 

to fill most of the etching area EA as shown in Figs 10 and 12 to achieve a uniform cell gap. See, 
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e.g., Kwak, col. 4, lines 25-33. As shown, for example, in Fig. 7 the dummy patterns 36 are 

between the display area and the connection pads 14 and are not in contact with the wiring 15. 

Furthermore, the cross sectional view identifies the minimal distance exposed between 

the dummy patterns and the gate or data wiring, for example shown here in Fig. 11. Kwak 

describes that the distance between the gate links in the convention art was 100 urn, but Kwak 

'069 teaches that the distance between the gate links and the dummy patterns is only 10 urn, thus 

the dummy patterns would comprise the majority of the distance between each gate or data link, 

or approximately 80 urn of the conventional 100 urn between gate links, meeting the at least 

30% of the area limitation. See, e.g., Kwak, col. 4,11. 28-41. Accordingly, the dummy patterns 

of Kwak would meet the limitations that the dummy patterns be located between the pixel 

electrode and the connection pads, that they not be in contact with the wiring, and that they 

comprise 30% of the area as required by claims 1 and 9 of the '629 patent. 

Regarding each element of claims 1 and 9, Kwak discloses an array substrate for display 

(See e.g., Kwak, col. 1,11. 34-36, Fig. 1 (disclosing a liquid crystal display panel includes a 

display part 10)): including an insulating substrate, having an area (See e.g., col. 2,11. 6-9, 20-23, 

Figs 1 and 3 (disclosing a transparent substrate 20 having an area, such as the etching area EA 

between gate link parts 15); a thin film transistor array formed on the insulating substrate (See 

e.g., Kwak at col. 1,11. 43-45, Fig. 1 (disclosing that at each crossover point of the gate lines and 

data lines there is a thin film transistor)); a plurality of wiring arranged on the insulating 

substrate, each wiring having a first end, the wiring in communication with at least one of the 

transistors in the thin film array (See e.g., Kwak at col. 1,11. 43-46, col. 2,11. 1-9, 26-30; col. 4, 11. 

21-25, 49; Figs 1-12 (disclosing gate links 15 and data links 33 are formed on transparent 

substrate 20 that connect to TFTs at the crossover points)); connections pads, each connection 
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pad contacting the first end of at most one of the plurality of wirings (See e.g., Kwak at col. 2,11. 

1-2, 26-27; col. 4,11. 64-67; col. 5,11. 6-10; Figs 2, 4, 7, and 9 (disclosing gate pads 14 and data 

pad 32 that contact the gate links 15 and data links 33)); pixel electrodes (See e.g., Kwak at col. 1, 

11. 45-46 (disclosing a pixel electrode is connected to the TFT to drive the liquid crystal cell)); 

and dummy conductive patterns, the dummy patterns comprising at least about 30% of the area 

of the insulating substrate, the dummy conductive patterns situated between the connection pads 

and the pixel electrodes such that the dummy patters are not in contact with any of the wiring. 

See e.g., Kwak at Figs 7 and 9 (disclosing dummy patterns 36 and 38 are located between gate 

pads 14 and data pads 32 and the display part 10); see also Kwak at col. 4,11. 28-41 (stating that 

the majority of the area between the gate links, which in the convention art was 100 urn, is 

covered by dummy patterns, or approximately 80 urn), see also Kwak at Figs 7-12 (disclosing 

that the dummy patterns 36 and 38 of Kwak do not contact the gate links 15 or data links 33). 

Accordingly, Kwak discloses each and every element of claims 1 and 9.9 

The '629 APA Discloses Each And Every Element of Claims 2-8 and 
10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

9 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Kwak disclosures. 

-82-

Page 718 of 1919



selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Kubota discloses a wiring with an upper and lower layer (claims 2 and 10), where the 

lower layer wiring material is aluminum or aluminum alloy (claim 3 and 11) and the upper layer 

wiring material from a group consisting of chromium, titanium, tantalum, molybdenum or alloys 

thereof (claims 4-6 and 14). See e.g., Kubota, col. 4,11. 39-55. The disclosed upper layer wiring 

materials, such as molybdenum, inherently do not become insoluble in an acid or alkaline etchant 

(claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 2003 at page 3 

(rejecting the claims based on the disclosure of a bilayer with a bottom layer of aluminum and an 

upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Kwak and Kubota Render Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

Kwak describes exemplary wiring structures, suggesting other wiring structures may be 

substituted as appropriate. See, e.g., Kwak at col. 4,11. 21-25. Kubota teaches an improved 

wiring structure with the upper layer having a high hardness. See e.g., Kubota, col. 4,11. 39-45. 

Thus, based on these teachings, it would be obvious to one of ordinary skill in the art at the time 

of the '629 patent to substitute the well known improved dual layer wiring of Kubota for the 

wiring in Kwak in a predictable way to obtain predictable results. Additionally, one of skill 

would have replaced the wiring of Kwak for the aluminum/molybdenum wiring as taught in 

Kubota, since aluminum has a low resistance molybdenum is harder to oxidize and because it is 

obvious to one of ordinary skill in the art to employ a material for its intended use. 

Accordingly, Kwak in view of Kubota discloses each and every element, and thus renders 

obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed element by 
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element analysis of the obviousness by Kwak in view of Kubota of claims 2-8 and 10-16 of the 

'629 patent is attached as Appendix CC12. 

Japanese Pub. No. H10-333151 to Yoshinori et al. Raises A Substantial New 
Question of Patentability and Anticipates Claims 1-5, 7-13, and 15-16 of the 
'629 Patent 

M. 

Yoshinori filed with the Japanese Patent Office on May 28, 1997 and was published on 

Dec. 18, 1998 Because Yoshinori was published more than one year before the filing date the 

'629 patent, it constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability as to claims 1-5,7-13, and 15-16 is raised 

by Yoshinori. Yoshinori was not considered by the Patent Office during the prosecution of 

the '629 patent. As discussed above, the Patent Office, without knowledge of Yoshinori, 

allowed the'629 patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area; . . .  dummy conductive patterns,  
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed in more detail below, Yoshinori teaches this feature. See, e.g., Yoshinori, ]f 

20, Fig 1 (B) (interval projection steps 5). Yoshinori teaches the feature which was identified 

as the allowable subject matter of the '629 patent and was not previously disclosed or 

suggested by the art of record. Thus, a reasonable examiner would consider these 

teachings of Yoshinori important to the patentability of the '629 patent and new and non-

cumulative. As such, Requestor believes that these teachings of Yoshinori raise a substantial 

new question of patentability with respect to independent claims 1 and 9, and consequently 

claims 2-5 and 7-8, dependent on claim 1, and claims 10-13 and 15-16, dependent on claim 9. 

Yoshinori Is New, Non-Cumulative Art Because It Discloses the 
Identified Allowable Feature of the '629 Patent, Dummy Patterns 
Comprising at Least about 30% of the Area 
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Yoshinori discloses a liquid crystal display device including equal-interval projection 

steps 5, or dummy patterns, around the display area. See, e.g., Yoshinori, Abstract; Fig 1. As 

depicted here in Fig. 1 (B), the projection steps 5 are located between the display region 2 and 

the connection pads 3 and do not contact the wiring. 
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Further, Yoshinori describes an example of the projection steps having a diameter 5 urn and 

being located at 5 pm intervals. See, e.g., Yoshinori, ](20. Thus, the step projections would 

comprise approximately 50% of an area of the insulating substrate such as between the display 

region and the connection pads. Alternatively, the area can be specificied such that a projection 

step or multiple projection steps would cover at least 30% of the area. In other words, Yoshinori 

discloses an insulating substrate having an area, with dummy patterns comprising 30% of 

the area, which was identified as the allowable subject matter of claims 1 and 9 of the '629 

patent. Additionally, the dummy patterns are located between the pixel electrode and the 

connection pads, are not in contact with the wiring, and comprise 30% of the area as required by 

claims 1 and 9 of the '629 patent. 

2. Yoshinori Discloses Each and Every Element of Claims 1-5, 7-13, and 
15-16 
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Regarding each element of claim 1, Yoshinori discloses an array substrate for display 

comprising (See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing an array substrate 1 including a 

display area 2): including an insulating substrate, having an area (See e.g., Yoshinori, Abstract, 

Figs 1-3 (disclosing an array substrate 1, including an area); a thin film transistor array formed 

on the insulating substrate (See e.g., Yoshinori, Abstract, ]( 20, Figs 1-3, 6-7 (disclosing an array 

including TFTs formed on the array substrate 1 in the display area 2)); a plurality of wiring 

arranged on the insulating substrate, each wiring having a first end, the wiring in communication 

with at least one of the transistors in the thin film array (See e.g., Yoshinori, ]{ 20, Figs 1-3 

(disclosing scan and signal wiring that connect to the scan and signal electrodes 6 and 9); 

connections pads, each connection pad contacting the first end of at most one of the plurality of 

wirings (See e.g., Yoshinori, ]( 20, Figs 1-3 (disclosing connection pads 3 and 4 that connect to 

the scan and signal wiring)); pixel electrodes (See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing 

pixels electrodes 10)); and dummy conductive patterns, the dummy patterns comprising at least 

about 30% of the area of the insulating substrate, the dummy conductive patterns situated 

between the connection pads and the pixel electrodes such that the dummy patters are not in 

contact with any of the wiring. See e.g., Yoshinori, ](20 (disclosing that equal-interval 

projection steps 5 (dummy patterns) are located between the connection pads 3 and 4 and the 

pixel electrodes 10 and the projection steps of 5 urn in diameter are located at 5 urn intervals, 

thus covering at least 30% of the area, see also Yoshinori, Figs 1-3 (disclosing that the projection 

steps 5 or dummy patterns do not contact the scan and signal wirings)). 

Regarding each element of claim 9, Yoshinori discloses a method for forming an array 

substrate for display, comprising (See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing an array 

substrate 1 including a display area 2): forming a layer of an insulating substrate, having an area 
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(See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing an array substrate 1, including an area); 

forming a thin film transistor array formed on the insulating substrate (See e.g., Yoshinori, 

Abstract, ](20, Figs 1-3, 6-7 (disclosing an array including TFTs formed on the array substrate 1 

in the display area 2 each wiring having a first end, the wiring in communication with at least 

one of the transistors in the thin film array (See e.g., Yoshinori, ]( 20, Figs 1-3 (disclosing scan 

and signal wiring that connect to the scan and signal electrodes 6 and 9); forming connections 

pads, each connection pad contacting the first end of at most one of the plurality of wirings (See 

e.g., Yoshinori, ]f 20, Figs 1-3 (disclosing connection pads 3 and 4 that connect to the scan and 

signal wiring)); forming pixel electrodes (See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing 

pixels electrodes 10)); and forming dummy conductive patterns, the dummy patterns comprising 

at least about 30% of the area of the insulating substrate, the dummy conductive patterns situated 

between the connection pads and the pixel electrodes such that the dummy patters are not in 

contact with any of the wiring. See e.g., Yoshinori, ]( 20 (disclosing that equal-interval 

projection steps 5 (dummy patterns) are located between the connection pads 3 and 4 and the 

pixel electrodes 10 and the projection steps of 5 urn in diameter are located at 5 urn intervals, 

thus covering at least 30% of the area, see also Yoshinori, Figs 1-3 (disclosing that the projection 

steps 5 or dummy patterns do not contact the scan and signal wirings)). Accordingly, Yoshinori 

discloses each and every element of claims 1 and 9. 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

-87-

Page 723 of 1919



(claims 4 and 5), and that the upper layer wiring material is selected such that the upper layer 

wiring material does not become insoluble in an acid or alkaline etchant (claims 7-8 and 15-16). 

Regarding dependent claims 2-5 and 10-13 of the '629 patent, Yoshinori discloses the 

signal electrode 9 comprises a bilayer of titanium/aluminum or the electrodes or wiring can be a 

monolayer or multilayer film of conductive metal. See, e.g., Yoshinori, ]{ 20. Therefore, 

Yoshinori meets the limitations of claims 2-5, 7-8, 10-13, and 15-16 of the '629 patent. 

As demonstrated by the Examiner in the prosecution of the '629 patent, disclosure of 

materials such as those identified in the '629 APA, molybdenum, chromium, titanium, or 

tantalum, for the upper layer wiring meet the limitation of claims 7-8 and 15-16, that the upper 

layer wiring material does not become insoluble in an acid or alkaline etchant. For example, the 

examiner stated that because Song taught a bilayer with a bottom layer of aluminum and an 

upper layer of chromium, molybdenum, or tantalum the limitation of claims 7-8 and 15-16 were 

met. See '629 prosecution history, Office Action dated May 29, 2003 at page 3. Similarly, 

Yoshinori teaches an upper layer wiring of titanium, which would inherently is soluble in acid or 

alkaline etchants. Thus, Yoshinori teaches each and every element of claims 7-8 and 15-16 of 

the '629 patent. 

Accordingly, Yoshinori discloses each and every element, and thus fully anticipates, 

claims 1-5, 7-13, and 15-16 of the '629 patent. A claim chart providing a detailed element by 

element analysis is attached as Appendix CC13. 

Japanese Pub. No. H10-333151 to Yoshinori et al. in view of U.S. Patent 
No. 6,163,356 to Song Raises A Substantial New Question of Patentability 
and Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

N. 

Song was filed with the U.S. Patent Office on Jul. 24, 1997 and was issued on Dec. 19, 

2000. Because Song issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 
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A substantial new question of patentability is raised by Yoshinori in view of Song. 

Song was considered by the Patent Office during the prosecution of the '629 patent and was 

applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 

considered in conjunction with Yoshinori, which as discussed above raises a substantial 

new question of patentability and teaches each and every element of claims 1 and 9. 

Namely, Yoshinori provides dummy patterns comprising at least about 30% of an area of the 

insulating substrate (See, e.g., Yoshinori, ]f 20, Fig 1 (B) (interval projection steps 5)), which was 

identified as the allowable subject matter of the '629 patent, and as a feature not previously 

disclosed or suggested by the art of record. Song teaches each and every limitation of dependent 

claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined teachings 

of Yoshinori and Song important to the patentability of the '629 patent and new and non-

cumulative. As such, Yoshinori in view of Song constitutes a substantial new question of 

patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend from 

claim 9. 

1. Yoshinori Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Yoshinori discloses each and every element of claims 1 and 9. 

Yoshinori discloses a liquid crystal display device including equal-interval projection steps, or 

dummy patterns, around the display area. See, e.g., Yoshinori, Abstract; Fig 1. As depicted here 

in Fig. 1 (B), the projection steps 5 are located between the display region 2 and the connection 

pads 3 and do not contact the wiring. Further, Yoshinori describes an example of the projection 

steps having a diameter 5 urn and being located at 5 urn intervals. See, e.g., Yoshinori, ](20. 

Thus, the step projections would comprise approximately 50% of the area of the insulating 

substrate such as between the display region and the connection pads. Accordingly, the dummy 

patterns of Yoshinori would meet the limitations that the dummy patterns be located between 
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the pixel electrode and the connection pads, that they not be in contact with the wiring, and that 

they comprise 30% of the area as required by claims 1 and 9 of the '629 patent. 

Regarding each element of claims 1 and 9, Yoshinori discloses an array substrate for 

display comprising (See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing an array substrate 1 

including a display area 2): including an insulating substrate, having an area (See e.g., Yoshinori, 

Abstract, Figs 1-3 (disclosing an array substrate 1, including an area); a thin film transistor array 

formed on the insulating substrate (See e.g., Yoshinori, Abstract, ](20, Figs 1-3, 6-7 (disclosing 

an array including TFTs formed on the array substrate 1 in the display area 2)); a plurality of 

wiring arranged on the insulating substrate, each wiring having a first end, the wiring in 

communication with at least one of the transistors in the thin film array (See e.g., Yoshinori, ]{ 20, 

Figs 1-3 (disclosing scan and signal wiring that connect to the scan and signal electrodes 6 and 

9); connections pads, each connection pad contacting the first end of at most one of the plurality 

of wirings (See e.g., Yoshinori, ]( 20, Figs 1-3 (disclosing connection pads 3 and 4 that connect to 

the scan and signal wiring)); pixel electrodes (See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing 

pixels electrodes 10)); and dummy conductive patterns, the dummy patterns comprising at least 

about 30% of the area of the insulating substrate, the dummy conductive patterns situated 

between the connection pads and the pixel electrodes such that the dummy patters are not in 

contact with any of the wiring. See e.g., Yoshinori, ]( 20 (disclosing that equal-interval 

projection steps 5 (dummy patterns) are located between the connection pads 3 and 4 and the 

pixel electrodes 10 and the projection steps of 5 urn in diameter are located at 5 urn intervals, 

thus covering at least 30% of the area, see also Yoshinori, Figs 1-3 (disclosing that the projection 
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steps 5 or dummy patterns do not contact the scan and signal wirings)). Accordingly, Yoshinori 

discloses each and every element of claims 1 and 9.10 

Song Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Song discloses a dual layer wiring including aluminum with chromium, molybdenum, 

tantalum or antimony on top. See e.g., Song col 4,11. 30-50; col. 8 11. 5-18. As noted by the 

examiner during the prosecution of the '629 patent, this wiring structure of Song meets all 

of the limitations of claims 2-8 and 10-16. See '629 File History, Office Action dated May 29, 

2003 at page 3. Namely, Song discloses a wiring with an upper and lower layer (claims 2 and 

10), where the lower layer wiring material is aluminum (claim 3 and 11) and the upper layer 

wiring material can be one of a variety of upper layer wiring materials such as molybdenum 

(claims 4-6 and 14). Song col 4,11. 30-50; col. 8 11. 5-18. The disclosed upper layer wiring 

10 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Yoshinori disclosures. 
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material, such as molybdenum, inherently does not become insoluble in an acid or alkaline 

etchant (claims 7-8 and 15-16). 

3. The Combined Teachings of Yoshinori and Song Render Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

Yoshinori describes exemplary wiring structures, suggesting other wiring structures may 

be substituted as appropriate. See, e.g., Yoshinori, ]f 20. Song teaches an improved wiring 

structure with low resistance and protective covering. See e.g., Song col 4,11. 30-50; col. 8 11. 5-

18. Thus, based on these teachings, it would be obvious to one of ordinary skill in the art at the 

time of the '629 patent to substitute the well known improved dual layer wiring of Song for the 

wiring in Yoshinori in a predictable way to obtain predictable results. 

Accordingly, Yoshinori in view of Song discloses each and every element and renders 

obvious claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed element by 

element analysis of the obviousness by Yoshinori in view of Song of claims 2-8 and 10-16 of the 

'629 patent is attached as Appendix CC14. 

O. Japanese Pub. No. H10-333151 to Yoshinori et al. in view the '629 Admitted 
Prior Art Raises A Substantial New Question of Patentability and Renders 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

A substantial new question of patentability is raised by Yoshinori in view of the '629 

APA. The '629 APA was before the Patent Office during the prosecution of the '629 patent. 

However, the '629 APA was not considered in conjunction with Yoshinori, which as 

discussed above raises a substantial new question of patentability and teaches each and 

every element of claims 1 and 9. Namely, Yoshinori provides dummy patterns comprising at 

least about 30% of an area of the insulating substrate (See, e.g., Yoshinori, ]f 20, Fig 1 (B) 

(interval projection steps 5)), which was identified as the allowable subject matter of the '629 

patent, and as a feature not previously disclosed or suggested by the art of record. Additionally, 
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the '629 APA teaches each and every limitation of dependent claims 2-8 and 10-16. Thus, a 

reasonable examiner would consider the combined teachings of Yoshinori and the '629 

APA important to the patentability of the '629 patent and new and non-cumulative. As 

such, Yoshinori in view of the '629 APA constitutes a substantial new question of patentability 

as to claims 2-8, which depend from claim 1, and 10-16, which depend from claim 9. 

1. Yoshinori Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Yoshinori discloses each and every element of claims 1 and 9. 

Yoshinori discloses a liquid crystal display device including equal-interval projection steps, or 

dummy patterns, around the display area. See, e.g., Yoshinori, Abstract; Fig 1. As depicted here 

in Fig. 1 (B), the projection steps 5 are located between the display region 2 and the connection 

pads 3 and do not contact the wiring. Further, Yoshinori describes an example of the projection 

steps having a diameter 5 urn and being located at 5 urn intervals. See, e.g., Yoshinori, ](20. 

Thus, the step projections would comprise approximately 50% of the area of the insulating 

substrate such as between the display region and the connection pads. Accordingly, the dummy 

patterns of Yoshinori would meet the limitations that the dummy patterns be located between 

the pixel electrode and the connection pads, that they not be in contact with the wiring, and that 

they comprise 30% of the area as required by claims 1 and 9 of the '629 patent. 

Regarding each element of claims 1 and 9, Yoshinori discloses an array substrate for 

display comprising (See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing an array substrate 1 

including a display area 2): including an insulating substrate, having an area (See e.g., Yoshinori, 

Abstract, Figs 1-3 (disclosing an array substrate 1, including an area); a thin film transistor array 

formed on the insulating substrate (See e.g., Yoshinori, Abstract, ](20, Figs 1-3, 6-7 (disclosing 

an array including TFTs formed on the array substrate 1 in the display area 2)); a plurality of 

wiring arranged on the insulating substrate, each wiring having a first end, the wiring in 
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communication with at least one of the transistors in the thin film array (See e.g., Yoshinori, ]{ 20, 

Figs 1-3 (disclosing scan and signal wiring that connect to the scan and signal electrodes 6 and 

9); connections pads, each connection pad contacting the first end of at most one of the plurality 

of wirings (See e.g., Yoshinori, ]( 20, Figs 1-3 (disclosing connection pads 3 and 4 that connect to 

the scan and signal wiring)); pixel electrodes (See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing 

pixels electrodes 10)); and dummy conductive patterns, the dummy patterns comprising at least 

about 30% of the area of the insulating substrate, the dummy conductive patterns situated 

between the connection pads and the pixel electrodes such that the dummy patters are not in 

contact with any of the wiring. See e.g., Yoshinori, ]( 20 (disclosing that equal-interval 

projection steps 5 (dummy patterns) are located between the connection pads 3 and 4 and the 

pixel electrodes 10 and the projection steps of 5 urn in diameter are located at 5 urn intervals, 

thus covering at least 30% of the area, see also Yoshinori, Figs 1-3 (disclosing that the projection 

steps 5 or dummy patterns do not contact the scan and signal wirings)). Accordingly, Yoshinori 

discloses each and every element of claims 1 and 9.11 

The '629 APA Discloses Each And Every Element of Claims 2-8 and 
10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Yoshinori disclosures. 
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molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

The '629 APA discloses a wiring with an upper and lower layer (claims 2 and 10), where 

the lower layer wiring material is low resistance aluminum (claim 3 and 11) and the upper layer 

wiring material of a material that is harder to oxidize such as chromium, tantalum, titanium or 

molybdenum (claims 4-6 and 14). See e.g., the '629 patent, col. 1,11. 26-39. The disclosed 

upper layer wiring materials, such as molybdenum, inherently do not become insoluble in an acid 

or alkaline etchant (claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 

2003 at page 3 (rejecting the claims based on the disclosure of a bilayer with a bottom layer of 

aluminum and an upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Yoshinori and the '629 APA Render 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Yoshinori describes exemplary wiring structures, suggesting other wiring structures may 

be substituted as appropriate. See, e.g., Yoshinori, ]f 20. The '629 APA teaches an improved 

wiring structure with low resistance and is harder is oxidize. See e.g., the '629 patent, col. 1,11. 

26-39. Thus, based on these teachings, it would be obvious to one of ordinary skill in the art at 

the time of the '629 patent to substitute the well known improved dual layer wiring of the '629 

APA for the wiring in Yoshinori in a predictable way to obtain predictable results. Additionally, 

one of skill would have replaced the upper material of Yoshinori for the molybdenum as taught 

in the '629 APA, since molybdenum is harder to oxidize and because it is obvious to one of 

ordinary skill in the art to employ a material for its intended use. 

Accordingly, Yoshinori in view of the '629 APA discloses each and every element, and 

thus renders obvious, claims 2-8 and 9-16 of the '629 patent. A claim chart providing a detailed 
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element by element analysis of the obviousness by Yoshinori in view of the '629 APA of claims 

2-8 and 10-16 of the '629 patent is attached as Appendix CC15. 

Japanese Pub. No. H10-333151 to Yoshinori et al. in view of U.S. Patent No. 
6,157,430 to Kubota Raises A Substantial New Question of Patentability and 
Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

J) 

Kubota was filed with the U.S. Patent Office on Sept. 29, 1997 and was issued on Dec. 5, 

2000. Because Kubota issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Yoshinori in view of Kubota. 

Neither Yoshinori nor Kubota were before the Patent Office during the prosecution of the 

'629 patent. Yoshinori, as discussed above, raises a substantial new question of 

patentability and teaches each and every element of claims 1 and 9. Namely, Yoshinori 

provides dummy patterns comprising at least about 30% of an area of the insulating substrate 

(See, e.g., Yoshinori, ]f 20, Fig 1 (B) (interval projection steps 5)), which was identified as the 

allowable subject matter of the '629 patent, and as a feature not previously disclosed or 

suggested by the art of record. Additionally, Kubota teaches each and every limitation of 

dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined 

teachings of Yoshinori and Kubota important to the patentability of the '629 patent and 

new and non-cumulative. As such, Yoshinori in view of Kubota constitutes a substantial new 

question of patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend 

from claim 9. 

1. Yoshinori Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Yoshinori discloses each and every element of claims 1 and 9. 

Yoshinori discloses a liquid crystal display device including equal-interval projection steps, or 

dummy patterns, around the display area. See, e.g., Yoshinori, Abstract; Fig 1. As depicted here 
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in Fig. 1 (B), the projection steps 5 are located between the display region 2 and the connection 

pads 3 and do not contact the wiring. Further, Yoshinori describes an example of the projection 

steps having a diameter 5 urn and being located at 5 urn intervals. See, e.g., Yoshinori, ](20. 

Thus, the step projections would comprise approximately 50% of the area of the insulating 

substrate such as between the display region and the connection pads. Accordingly, the dummy 

patterns of Yoshinori would meet the limitations that the dummy patterns be located between 

the pixel electrode and the connection pads, that they not be in contact with the wiring, and that 

they comprise 30% of the area as required by claims 1 and 9 of the '629 patent. 

Regarding each element of claims 1 and 9, Yoshinori discloses an array substrate for 

display comprising (See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing an array substrate 1 

including a display area 2): including an insulating substrate, having an area (See e.g., Yoshinori, 

Abstract, Figs 1-3 (disclosing an array substrate 1, including an area); a thin film transistor array 

formed on the insulating substrate (See e.g., Yoshinori, Abstract, ](20, Figs 1-3, 6-7 (disclosing 

an array including TFTs formed on the array substrate 1 in the display area 2)); a plurality of 

wiring arranged on the insulating substrate, each wiring having a first end, the wiring in 

communication with at least one of the transistors in the thin film array (See e.g., Yoshinori, ]{ 20, 

Figs 1-3 (disclosing scan and signal wiring that connect to the scan and signal electrodes 6 and 

9); connections pads, each connection pad contacting the first end of at most one of the plurality 

of wirings (See e.g., Yoshinori, ]( 20, Figs 1-3 (disclosing connection pads 3 and 4 that connect to 

the scan and signal wiring)); pixel electrodes (See e.g., Yoshinori, Abstract, Figs 1-3 (disclosing 

pixels electrodes 10)); and dummy conductive patterns, the dummy patterns comprising at least 

about 30% of the area of the insulating substrate, the dummy conductive patterns situated 

between the connection pads and the pixel electrodes such that the dummy patters are not in 
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contact with any of the wiring. See e.g., Yoshinori, ]( 20 (disclosing that equal-interval 

projection steps 5 (dummy patterns) are located between the connection pads 3 and 4 and the 

pixel electrodes 10 and the projection steps of 5 urn in diameter are located at 5 urn intervals, 

thus covering at least 30% of the area, see also Yoshinori, Figs 1-3 (disclosing that the projection 

steps 5 or dummy patterns do not contact the scan and signal wirings)). Accordingly, Yoshinori 

discloses each and every element of claims 1 and 9.12 

Kubota Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Kubota discloses a wiring with an upper and lower layer (claims 2 and 10), where the 

lower layer wiring material is aluminum or aluminum alloy (claim 3 and 11) and the upper layer 

wiring material from a group consisting of chromium, titanium, tantalum, molybdenum or alloys 

thereof (claims 4-6 and 14). See e.g., Kubota, col. 4,11. 39-55. The disclosed upper layer wiring 

materials, such as molybdenum, inherently do not become insoluble in an acid or alkaline etchant 

12 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Yoshinori disclosures. 

-98-

Page 734 of 1919



(claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 2003 at page 3 

(rejecting the claims based on the disclosure of a bilayer with a bottom layer of aluminum and an 

upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Yoshinori and Kubota Render Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

Yoshinori describes exemplary wiring structures, suggesting other wiring structures may 

be substituted as appropriate. See, e.g., Yoshinori, ]f 20. Kubota teaches an improved wiring 

structure with the upper layer having a high hardness. See e.g., Kubota, col. 4,11. 39-45. Thus, 

based on these teachings, it would be obvious to one of ordinary skill in the art at the time of the 

'629 patent to substitute the well known improved dual layer wiring of Kubota for the wiring in 

Yoshinori in a predictable way to obtain predictable results. Additionally, one of skill would 

have replaced the upper material of Yoshinori for the molybdenum as taught in Kubota, since 

molybdenum is harder to oxidize and because it is obvious to one of ordinary skill in the art to 

employ a material for its intended use. 

Accordingly, Yoshinori in view of Kubota discloses each and every element, and thus 

renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Yoshinori in view of Kubota of claims 2-8 

and 10-16 of the '629 patent is attached as Appendix CC16. 

Q. Japanese Pub. No. 2000-098909 to Tomoyuki Raises A Substantial New 
Question of Patentability and Anticipates Claims 1 and 9 of the '629 Patent 

Tomoyuki was filed with the Japanese Patent Office on Sept. 22, 1998 and was published 

on April 7, 2000. Because Tomoyuki was published more than one year before the filing date 

the '629 patent, it constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability as to claims 1 and 9 is raised by 

Tomoyuki. Tomoyuki was not considered by the Patent Office during the prosecution of 

-99-

Page 735 of 1919



the '629 patent. As discussed above, the Patent Office, without knowledge of Tomoyuki, 

allowed the'629 patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area; . . .  dummy conductive patterns,  
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed in more detail below, Tomoyuki teaches this feature. See, e.g., Tomoyuki, 

Abstract, ]f 32, Figures 1, 5-6 (dummy patterns 5a). Tomoyuki teaches the feature which was 

identified as the allowable subject matter of the '629 patent and was not previously 

disclosed or suggested by the art of record. Thus, a reasonable examiner would consider 

these teachings of Tomoyuki is important to the patentability of the '629 patent and new 

and non-cumulative. As such, Requestor believes that these teachings of Tomoyuki raise a 

substantial new question of patentability with respect to independent claims 1 and 9. 

Tomoyuki Is New, Non-Cumulative Art Because It Discloses the 
Identified Allowable Feature of the '629 Patent, Dummy Patterns 
Comprising at Least about 30% of the Area 

Tomoyuki discloses a liquid crystal display device including dummy film that is 

patterned to enclose the outer periphery of the pixel electrodes. See, e.g., Tomoyuki, Abstract, 

Fig 1 and 5-6. Tomoyuki describes the dummy film being a continuous shape as shown in Fig. 1 

or the shape of pixel electrodes as shown in Figs. 5 and 6. See, e.g., Tomoyuki, Abstract, ]f 32, 

Figs. 1 and 5-6. For example, Fig. 5, shown here, depicts dummy patterns 5a in the area of the 

substrate between the pixel electrodes and the connection pads and not in contact with the wiring 

GL and DL. 
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Selecting an area or specified region where the dummy patterns or a portion of the dummy 

patterns would satisfy the 30% requirement. In other words, Tomoyuki discloses an insulating 

substrate having an area, with dummy patterns comprising 30% of the area, which was 

identified as the allowable subject matter of claims 1 and 9 of the '629 patent. Additionally, 

the dummy patterns of Tomoyuki would meet the limitations that the dummy patterns be located 

between the pixel electrode and the connection pads and that they not be in contact with the 

wiring, as required by claims 1 and 9 of the '629 patent. 

2. Tomoyuki Discloses Each and Every Element of Claims 1 and 9 

Regarding each element of claim 1, Tomoyuki discloses an array substrate for display 

(See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a TFT array substrate 11 including display 

pixels): including an insulating substrate, having an area (See e.g., Tomoyuki, Abstract, Figs 1, 

5-6 (disclosing a TFT array substrate 11 including display pixels)); a thin film transistor array 

formed on the insulating substrate (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a TFT 

array substrate 11 including display pixels)); a plurality of wiring arranged on the insulating 

substrate, each wiring having a first end, the wiring in communication with at least one of the 

transistors in the thin film array (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing TFT array 
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substrate including wiring, drain lines DLs and gate lines GLs)); connections pads, each 

connection pad contacting the first end of at most one of the plurality of wirings (See e.g.. 

Tomoyuki, Abstract, Figs 1, 5-6 (disclosing that the gate driver and drain driver connect to the 

gate lines GLs and drain lines DLs)); pixel electrodes (See e.g., Tomoyuki, Figs 1, 5-6 

(disclosing pixel electrodes 12)); and dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. See e.g., Tomoyuki, Abstract, Figures 1, 5-6 

(disclosing dummy film 5 and 5a is located between the gate and drain drivers and the pixel 

electrodes 12 and not in contact with the gate lines GLs and drain lines DLs), see also Tomoyuki, 

Abstract, ]( 32, Figures 1, 5-6 (stating that the dummy 5 and 5a can be continuous or can be a 

shape corresponding to a pixel electrode, thus the dummy film 5 and 5 a would comprise at least 

30% of the area or a specified region). 

Regarding each element of claim 9, Tomoyuki discloses a method for forming an array 

substrate for display, comprising (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a TFT 

array substrate 11 including display pixels): forming a layer of an insulating substrate, having an 

area (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a TFT array substrate 11 including 

display pixels)); forming a thin film transistor array formed on the insulating substrate (See e.g.. 

Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a TFT array substrate 11 including display pixels)); 

each wiring having a first end, the wiring in communication with at least on of the transistors in 

the thin film array (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing TFT array substrate 

including wiring, drain lines DLs and gate lines GLs)); forming connections pads, each 

connection pad contacting the first end of at most one of the plurality of wirings (See e.g.. 
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Tomoyuki, Abstract, Figs 1, 5-6 (disclosing that the gate driver and drain driver connect to the 

gate lines GLs and drain lines DLs)); forming pixel electrodes (See e.g., Tomoyuki, Figs 1, 5-6 

(disclosing pixel electrodes 12)); and forming dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. (See e.g., Tomoyuki, Abstract, Figures 1, 5-6 

(disclosing dummy film 5 and 5a is located between the gate and drain drivers and the pixel 

electrodes 12 and not in contact with the gate lines GLs and drain lines DLs), see also Tomoyuki, 

Abstract, ]( 32, Figures 1, 5-6 (stating that the dummy 5 and 5a can be continuous or can be a 

shape corresponding to a pixel electrode, thus the dummy film 5 and 5a would comprise at least 

30% of the area or a specified region). Accordingly, Tomoyuki discloses each and every 

element of claims 1 and 9. 

Accordingly, Tomoyuki discloses each and every element and fully anticipates claims 1 

and 9 of the '629 patent. A claim chart providing a detailed element by element analysis is 

attached as Appendix CC17. 

R. Japanese Pub. No. 2000-098909 to Tomoyuki in view of U.S. Patent 
No. 6,163,356 to Song Raises A Substantial New Question of Patentability 
and Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

Song was filed with the U.S. Patent Office on Jul. 24, 1997 and was issued on Dec. 19, 

2000. Because Song issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Tomoyuki in view of Song. 

Song was considered by the Patent Office during the prosecution of the '629 patent and was 

applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 

considered in conjunction with Tomoyuki, which as discussed above raises a substantial 
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new question of patentability and teaches each and every element of claims 1 and 9. 

Namely, Tomoyuki provides dummy patterns comprising at least about 30% of an area of the 

insulating substrate (See, e.g., Tomoyuki, Abstract, ]f 32, Figures 1, 5-6 (dummy patterns 5a)), 

which was identified as the allowable subject matter of the '629 patent, and as a feature not 

previously disclosed or suggested by the art of record. Song teaches each and every limitation of 

dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined 

teachings of Tomoyuki and Song important to the patentability of the '629 patent and new 

and non-cumulative. As such, Tomoyuki in view of Song constitutes a substantial new 

question of patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend 

from claim 9. 

Tomoyuki Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Tomoyuki discloses each and every element of claims 1 and 9. 

Tomoyuki discloses a liquid crystal display device including dummy film that is patterned to 

enclose the outer periphery of the pixel electrodes. See, e.g., Tomoyuki, Abstract, Fig 1 and 5-6. 

Tomoyuki describes the dummy film being a continuous shape as shown in Fig. 1 or the shape of 

pixel electrodes as shown in Figs. 5 and 6. See, e.g., Tomoyuki, Abstract, ]f 32. For example, 

Fig. 5, shown here, depicts dummy patterns 5a in the area of the substrate between the pixel 

electrodes and the connection pads and not in contact with the wiring GL and DL. Selecting an 

area or specified region where the dummy patterns or a portion of the dummy patterns would 

satisfy the 30% requirement. Accordingly, the dummy patterns of Tomoyuki would meet the 

limitations that the dummy patterns be located between the pixel electrode and the connection 

pads, that they not be in contact with the wiring, and that they comprise 30% of the area as 

required by claims 1 and 9 of the '629 patent. 
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Regarding each element of claims 1 and 9, Tomoyuki discloses an array substrate for 

display (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a TFT array substrate 11 including 

display pixels): including an insulating substrate, having an area (See e.g., Tomoyuki, Abstract, 

Figs 1, 5-6 (disclosing a TFT array substrate 11 including display pixels)); a thin film transistor 

array formed on the insulating substrate (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a 

TFT array substrate 11 including display pixels)); a plurality of wiring arranged on the insulating 

substrate, each wiring having a first end, the wiring in communication with at least one of the 

transistors in the thin film array (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing TFT array 

substrate including wiring, drain lines DLs and gate lines GLs)); connections pads, each 

connection pad contacting the first end of at most one of the plurality of wirings (See e.g.. 

Tomoyuki, Abstract, Figs 1, 5-6 (disclosing that the gate driver and drain driver connect to the 

gate lines GLs and drain lines DLs)); pixel electrodes (See e.g., Tomoyuki, Figs 1, 5-6 

(disclosing pixel electrodes 12)); and dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. See e.g., Tomoyuki, Abstract, Figures 1, 5-6 

(disclosing dummy film 5 and 5a is located between the gate and drain drivers and the pixel 

electrodes 12 and not in contact with the gate lines GLs and drain lines DLs), see also Tomoyuki, 

Abstract, ]( 32, Figures 1, 5-6 (stating that the dummy 5 and 5a can be continuous or can be a 

shape corresponding to a pixel electrode, thus the dummy film 5 and 5 a would comprise at least 

30% of the area or a specified region). Accordingly, Tomoyuki discloses each and every 

element of claims 1 and 9.13 

13 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
(footnote continued on next page) 
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Song Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Song discloses a dual layer wiring including aluminum with chromium, molybdenum, 

tantalum or antimony on top. See e.g., Song col 4,11. 30-50; col. 8 11. 5-18. As noted by the 

examiner during the prosecution of the '629 patent, this wiring structure of Song meets all 

of the limitations of claims 2-8 and 10-16. See '629 File History, Office Action dated May 29, 

2003 at page 3. Namely, Song discloses a wiring with an upper and lower layer (claims 2 and 

10), where the lower layer wiring material is aluminum (claim 3 and 11) and the upper layer 

wiring material can be one of a variety of upper layer wiring materials such as molybdenum 

(claims 4-6 and 14). Song col 4,11. 30-50; col. 8 11. 5-18. The disclosed upper layer wiring 

material, such as molybdenum, inherently does not become insoluble in an acid or alkaline 

etchant (claims 7-8 and 15-16). 

above, are met by the same Tomoyuki disclosures. 
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3. The Combined Teachings of Tomoyuki and Song Render Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

Tomoyuki describes and depicts wiring structures, but does not provide materials or a 

structure, suggesting any of a variety of wiring structures may be implemented as appropriate. 

See, e.g., Tomoyuki, Abstract, Figs 1, 5-6. Song teaches an improved wiring structure with low 

resistance and protective covering. See e.g., Song col 4,11. 30-50; col. 8 11. 5-18. Thus, based on 

these teachings, it would be obvious to one of ordinary skill in the art at the time of the '629 

patent to substitute the well known improved dual layer wiring of Song for the wiring in 

Tomoyuki in a predictable way to obtain predictable results. 

Accordingly, Tomoyuki in view of Song discloses each and every element, and thus 

renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Tomoyuki in view of Song of claims 2-8 and 

10-16 of the '629 patent is attached as Appendix CC18. 

S. Japanese Pub. No. 2000-098909 to Tomoyuki in view of the '629 Admitted 
Prior Art Raises A Substantial New Question of Patentability and Renders 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

A substantial new question of patentability is raised by Tomoyuki in view of the 

'629 APA. The '629 APA was before the Patent Office during the prosecution of the '629 patent. 

However, the '629 APA was not considered in conjunction with Tomoyuki, which as 

discussed above raises a substantial new question of patentability and teaches each and 

every element of claims 1 and 9. Namely, Tomoyuki provides dummy patterns comprising at 

least about 30% of an area of the insulating substrate (See, e.g., Tomoyuki, Abstract, ]f 32, 

Figures 1, 5-6 (dummy patterns 5a)), which was identified as the allowable subject matter of the 

'629 patent, and as a feature not previously disclosed or suggested by the art of record. 

Additionally, the '629 APA teaches each and every limitation of dependent claims 2-8 and 10-16. 
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Thus, a reasonable examiner would consider the combined teachings of Tomoyuki and the 

'629 APA important to the patentability of the '629 patent and new and non-cumulative 

art. As such, Tomoyuki in view of the '629 APA constitutes a substantial new question of 

patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend from claim 

g 

Tomoyuki Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Tomoyuki discloses each and every element of claims 1 and 9. 

Tomoyuki discloses a liquid crystal display device including dummy film that is patterned to 

enclose the outer periphery of the pixel electrodes. See, e.g., Tomoyuki, Abstract, Fig 1 and 5-6. 

Tomoyuki describes the dummy film being a continuous shape as shown in Fig. 1 or the shape of 

pixel electrodes as shown in Figs. 5 and 6. See, e.g., Tomoyuki, Abstract, ]f 32. For example, 

Fig. 5, shown here, depicts dummy patterns 5a in the area of the substrate between the pixel 

electrodes and the connection pads and not in contact with the wiring GL and DL. Selecting an 

area or specified region where the dummy patterns or a portion of the dummy patterns would 

satisfy the 30% requirement. Accordingly, the dummy patterns of Tomoyuki would meet the 

limitations that the dummy patterns be located between the pixel electrode and the connection 

pads, that they not be in contact with the wiring, and that they comprise 30% of the area as 

required by claims 1 and 9 of the '629 patent. 

Regarding each element of claims 1 and 9, Tomoyuki discloses an array substrate for 

display (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a TFT array substrate 11 including 

display pixels): including an insulating substrate, having an area (See e.g., Tomoyuki, Abstract, 

Figs 1, 5-6 (disclosing a TFT array substrate 11 including display pixels)); a thin film transistor 

array formed on the insulating substrate (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a 

TFT array substrate 11 including display pixels)); a plurality of wiring arranged on the insulating 
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substrate, each wiring having a first end, the wiring in communication with at least one of the 

transistors in the thin film array (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing TFT array 

substrate including wiring, drain lines DLs and gate lines GLs)); connections pads, each 

connection pad contacting the first end of at most one of the plurality of wirings (See e.g.. 

Tomoyuki, Abstract, Figs 1, 5-6 (disclosing that the gate driver and drain driver connect to the 

gate lines GLs and drain lines DLs)); pixel electrodes (See e.g., Tomoyuki, Figs 1, 5-6 

(disclosing pixel electrodes 12)); and dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. See e.g., Tomoyuki, Abstract, Figures 1, 5-6 

(disclosing dummy film 5 and 5a is located between the gate and drain drivers and the pixel 

electrodes 12 and not in contact with the gate lines GLs and drain lines DLs), see also Tomoyuki, 

Abstract, ]( 32, Figures 1, 5-6 (stating that the dummy 5 and 5a can be continuous or can be a 

shape corresponding to a pixel electrode, thus the dummy film 5 and 5a would comprise at least 

30% of the area or a specified region). Accordingly, Tomoyuki discloses each and every 

element of claims 1 and 9.14 

The '629 APA Discloses Each and Every Element of Claims 2-8 and 
10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

14 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Tomoyuki disclosures. 
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from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

The '629 APA discloses a wiring with an upper and lower layer (claims 2 and 10), where 

the lower layer wiring material is low resistance aluminum (claim 3 and 11) and the upper layer 

wiring material of a material that is harder to oxidize such as chromium, tantalum, titanium or 

molybdenum (claims 4-6 and 14). See e.g., the '629 patent, col. 1,11. 26-39. The disclosed 

upper layer wiring materials, such as molybdenum, inherently do not become insoluble in an acid 

or alkaline etchant (claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 

2003 at page 3 (rejecting the claims based on the disclosure of a bilayer with a bottom layer of 

aluminum and an upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Tomoyuki and the '629 APA Render 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Tomoyuki describes and depicts wiring structures, but does not provide materials or a 

structure, suggesting any of a variety of wiring structures may be implemented as appropriate. 

See, e.g., Tomoyuki, Abstract, Figs 1, 5-6. The '629 APA teaches an improved wiring structure 

with low resistance and is harder is oxidize. See e.g., the '629 patent, col. 1,11. 26-39. Thus, 

based on these teachings, it would be obvious to one of ordinary skill in the art at the time of the 

'629 patent to substitute the well known improved dual layer wiring of the '629 APA for the 

wiring in Tomoyuki in a predictable way to obtain predictable results. Additionally, one of skill 

would have replaced the wiring of Tomoyuki for the aluminum/molybdenum wiring as taught in 
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the '629 APA, since aluminum has a low resistance and molybdenum is harder to oxidize and 

because it is obvious to one of ordinary skill in the art to employ a material for its intended use. 

Accordingly, Tomoyuki in view of the '629 APA discloses each and every element and, 

thus renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a 

detailed element by element analysis of the obviousness by Tomoyuki in view of the '629 APA 

of claims 2-8 and 10-16 of the '629 patent is attached as Appendix CC19. 

T. Japanese Pub. No. 2000-098909 to Tomoyuki in view of U.S. Patent 
No. 6,157,430 to Kubota Raises A Substantial New Question of Patentability 
and Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

Kubota was filed with the U.S. Patent Office on Sept. 29, 1997 and was issued on Dec. 5, 

2000. Because Kubota issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Tomoyuki in view of Kubota. 

Neither Tomoyuki nor Kubota were before the Patent Office during the prosecution of the 

'629 patent. Tomoyuki, as discussed above, raises a substantial new question of 

patentability and teaches each and every element of claims 1 and 9. Namely, Yoshinori 

provides dummy patterns comprising at least about 30% of an area of the insulating substrate 

(See, e.g., Tomoyuki, Abstract, ]f 32, Figures 1, 5-6 (dummy patterns 5a)), which was identified 

as the allowable subject matter of the '629 patent, and as a feature not previously disclosed or 

suggested by the art of record. Additionally, Kubota teaches each and every limitation of 

dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined 

teachings of Tomoyuki and Kubota important to the patentability of the '629 patent and 

new and non-cumulative. As such, Tomoyuki in view of Kubota constitutes a substantial new 

question of patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend 

from claim 9. 
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Tomoyuki Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Tomoyuki discloses each and every element of claims 1 and 9. 

Tomoyuki discloses a liquid crystal display device including dummy film that is patterned to 

enclose the outer periphery of the pixel electrodes. See, e.g., Tomoyuki, Abstract, Fig 1 and 5-6. 

Tomoyuki describes the dummy film being a continuous shape as shown in Fig. 1 or the shape of 

pixel electrodes as shown in Figs. 5 and 6. See, e.g., Tomoyuki, Abstract, ]f 32. For example, 

Fig. 5, shown here, depicts dummy patterns 5a in the area of the substrate between the pixel 

electrodes and the connection pads and not in contact with the wiring GL and DL. Selecting an 

area or specified region where the dummy patterns or a portion of the dummy patterns would 

satisfy the 30% requirement. Accordingly, the dummy patterns of Tomoyuki would meet the 

limitations that the dummy patterns be located between the pixel electrode and the connection 

pads, that they not be in contact with the wiring, and that they comprise 30% of the area as 

required by claims 1 and 9 of the '629 patent. 

Regarding each element of claims 1 and 9, Tomoyuki discloses an array substrate for 

display (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a TFT array substrate 11 including 

display pixels): including an insulating substrate, having an area (See e.g., Tomoyuki, Abstract, 

Figs 1, 5-6 (disclosing a TFT array substrate 11 including display pixels)); a thin film transistor 

array formed on the insulating substrate (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing a 

TFT array substrate 11 including display pixels)); a plurality of wiring arranged on the insulating 

substrate, each wiring having a first end, the wiring in communication with at least one of the 

transistors in the thin film array (See e.g., Tomoyuki, Abstract, Figs 1, 5-6 (disclosing TFT array 

substrate including wiring, drain lines DLs and gate lines GLs)); connections pads, each 

connection pad contacting the first end of at most one of the plurality of wirings (See e.g.. 

Tomoyuki, Abstract, Figs 1, 5-6 (disclosing that the gate driver and drain driver connect to the 
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gate lines GLs and drain lines DLs)); pixel electrodes (See e.g., Tomoyuki, Figs 1, 5-6 

(disclosing pixel electrodes 12)); and dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy conductive 

patterns situated between the connection pads and the pixel electrodes such that the dummy 

patters are not in contact with any of the wiring. See e.g., Tomoyuki, Abstract, Figures 1, 5-6 

(disclosing dummy film 5 and 5a is located between the gate and drain drivers and the pixel 

electrodes 12 and not in contact with the gate lines GLs and drain lines DLs), see also Tomoyuki, 

Abstract, ]( 32, Figures 1, 5-6 (stating that the dummy 5 and 5a can be continuous or can be a 

shape corresponding to a pixel electrode, thus the dummy film 5 and 5a would comprise at least 

30% of the area or a specified region). Accordingly, Tomoyuki discloses each and every 

element of claims 1 and 9.15 

Kubota Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

15 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Tomoyuki disclosures. 
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Kubota discloses a wiring with an upper and lower layer (claims 2 and 10), where the 

lower layer wiring material is aluminum or aluminum alloy (claim 3 and 11) and the upper layer 

wiring material from a group consisting of chromium, titanium, tantalum, molybdenum or alloys 

thereof (claims 4-6 and 14). See e.g., Kubota, col. 4,11. 39-55. The disclosed upper layer wiring 

materials, such as molybdenum, inherently do not become insoluble in an acid or alkaline etchant 

(claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 2003 at page 3 

(rejecting the claims based on the disclosure of a bilayer with a bottom layer of aluminum and an 

upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Tomoyuki and Kubota Render Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

Tomoyuki describes and depicts wiring structures, but does not provide materials or a 

structure, suggesting any of a variety of wiring structures may be implemented as appropriate. 

See, e.g., Tomoyuki, Abstract, Figs 1, 5-6. Kubota teaches an improved wiring structure with 

the upper layer having a high hardness. See e.g., Kubota, col. 4,11. 39-45. Thus, based on these 

teachings, it would be obvious to one of ordinary skill in the art at the time of the '629 patent to 

substitute the well known improved dual layer wiring of Kubota for the wiring in Tomoyuki in a 

predictable way to obtain predictable results. Additionally, one of skill would have replaced the 

wiring of Tomoyuki for the aluminum/molybdenum wiring as taught in Kubota, since aluminum 

has a low resistance and molybdenum is harder to oxidize and because it is obvious to one of 

ordinary skill in the art to employ a material for its intended use. 

Accordingly, Tomoyuki in view of Kubota discloses each and every element, and thus 

renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Tomoyuki in view of Kubota of claims 2-8 

and 10-16 of the '629 patent is attached as Appendix CC20. 
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U.S. Patent No. 5,995,189 to Zhang Raises A Substantial New Question of 
Patentability and Anticipates Claims 1-5, 7-13, and 15-16 of the '629 Patent 

U. 

Zhang was filed with the U.S. Patent Office on Dec. 16, 1996 and issued on Nov. 30, 

1999. Because Zhang issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability as to claims 1-5, 7-13, and 15-16 is raised 

by Zhang. Zhang was not considered by the Patent Office during the prosecution of the 

'629 patent. As discussed above, the Patent Office, without knowledge of Zhang, allowed 

the'629 patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area;... dummy conductive patterns, 
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed in more detail below, Zhang teaches this feature. See, e.g., Zhang, col. 10, lines 7-

17; Figs 4 and 8 (dummy patterns 304). Zhang teaches the feature which was identified as 

the allowable subject matter of the '629 patent and was not previously disclosed or 

suggested by the art of record. Thus, a reasonable examiner would consider these 

teachings of Zhang important to the patentability of the '629 patent and new and non-

cumulative. As such, Requestor believes that these teachings of Zhang raise a substantial new 

question of patentability with respect to independent claims 1 and 9, and consequently claims 2-5 

and 7-8 dependent on claim 1 and claims 10-13 and 15-16 dependent on claim 9. 

Zhang Is New, Non-Cumulative Art Because It Discloses the 
Identified Allowable Feature of the '629 Patent, Dummy Patterns 
Comprising at Least about 30% of the Area 

Zhang discloses a liquid crystal display device including dummy wirings to be in the gaps 

between the scan and signal wirings. See, e.g., Zhang, Figs 4 and 8. As shown, for example, in 
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Fig. 8 below, the dummy patterns 304 are located between the wiring 303 extending out from the 

display region. 

305 a • 
Tsr- r .  

107—^ 

•303 

304* 

See, e.g., Zhang, Figs 4 and 8. Additionally, Zhang describes, in one example, that the distance 

between wiring is 50 urn and that the dummy wirings are 30 urn leaving only 10 urn, on each 

side, between the wiring and dummy wiring. See, e.g., Zhang, col. 10, lines 7-17. In other 

words, Zhang discloses an insulating substrate having an area, with dummy patterns 

comprising 30% of the area, which was identified as the allowable subject matter of claims 

1 and 9 of the '629 patent. 

Zhang Discloses Each and Every Element of Claims 1-5, 7-13, and 15-
16 

Regarding each element of claims 1 and 9, Zhang discloses an array substrate for display 

comprising (See e.g., Zhang, Title, Figs. 1 and 16-17 (disclosing a liquid crystal display device): 

including an insulating substrate, having an area (See e.g., Zhang, 1:35-36, Figs. 1 and 16-17 

(disclosing a substrate 1 made of glass or quartz, including an area); a thin film transistor array 
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formed on the insulating substrate (See e.g., Zhang, 1:34-40, 6:40-44, Figs. 1 and 16-17 

(disclosing scan lines 2 and signal lines 3 are formed on the element substrate 1 and 101 in a 

matrix with TFTs and pixel electrodes at the crossover points of the scan and signal lines)); a 

plurality of wiring arranged on the insulating substrate, each wiring having a first end, the wiring 

in communication with at least one of the transistors in the thin film array (See e.g., See, e.g., 

Zhang, 1:34-40, 3:32-40, Figs. 1 and 16-17 (disclosing scan lines 2 and signal lines 3 and are 

connected to the TFTs); connections pads, each connection pad contacting the first end of at 

most one of the plurality of wirings (See e.g., Zhang, 1:45-47, 6:51-60, Figs. 1 and 16-17 

(disclosing that the signal lines 2 and scan lines 3 also connect to extension terminals 6)); pixel 

electrodes (See e.g., Zhang, Figs. 1 and 16-17 (disclosing a pixel section 12)); and dummy 

conductive patterns, the dummy patterns comprising at least about 30% of the area of the 

insulating substrate, the dummy conductive patterns situated between the connection pads and 

the pixel electrodes such that the dummy patters are not in contact with any of the wiring. See 

e.g.. See, e.g., Zhang, Figs. 4, 8 and 16 (disclosing dummy wirings 304 located in the sealing 

material formation region patterns which can be located between the pixel section and the 

extension terminals and that the dummy wirings are not in contact with the wiring), see also 

Zhang, 10:7-17 (stating that that, for example, the distance between wiring is 50 urn and that the 

dummy wirings are 30 urn leaving only 10 urn between the wiring and dummy wiring, thus, the 

dummy patterns would comprise at least 30% of the area)). Accordingly, Zhang discloses each 

and every element of claim 1. 

Regarding each element of claim 9, Zhang discloses a method for forming an array 

substrate for display, comprising (See e.g., Zhang, Title, Figs. 1 and 16-17 (disclosing a liquid 

crystal display device): forming a layer of an insulating substrate, having an area (See e.g.. 
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Zhang, 1:35-36, Figs. 1 and 16-17 (disclosing a substrate 1 made of glass or quartz, including an 

area); forming a thin film transistor array formed on the insulating substrate (See e.g., Zhang, 

1:34-40, 6:40-44, Figs. 1 and 16-17 (disclosing scan lines 2 and signal lines 3 are formed on the 

element substrate 1 and 101 in a matrix with TFTs and pixel electrodes at the crossover points of 

the scan and signal lines)); each wiring having a first end, the wiring in communication with at 

least one of the transistors in the thin film array (See e.g., See, e.g., Zhang, 1:34-40, 3:32-40, 

Figs. 1 and 16-17 (disclosing scan lines 2 and signal lines 3 and are connected to the TFTs); 

forming connections pads, each connection pad contacting the first end of at most one of the 

plurality of wirings (See e.g., Zhang, 1:45-47, 6:51-60, Figs. 1 and 16-17 (disclosing that the 

signal lines 2 and scan lines 3 also connect to extension terminals 6)); forming pixel electrodes 

(See e.g., Zhang, Figs. 1 and 16-17 (disclosing a pixel section 12)); and forming dummy 

conductive patterns, the dummy patterns comprising at least about 30% of the area of the 

insulating substrate, the dummy conductive patterns situated between the connection pads and 

the pixel electrodes such that the dummy patters are not in contact with any of the wiring. (See 

e.g., Zhang, Figs. 4, 8 and 16 (disclosing dummy wirings 304 located in the sealing material 

formation region patterns which can be located between the pixel section and the extension 

terminals and that the dummy wirings are not in contact with the wiring), see also Zhang, 10:7-

17 (stating that that, for example, the distance between wiring is 50 urn and that the dummy 

wirings are 30 urn leaving only 10 urn between the wiring and dummy wiring, thus, the dummy 

patterns would comprise at least 30% of the area)). Accordingly, Zhang discloses each and 

every element of claims 1 and 9. 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 
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material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Zhang also discloses the wiring can comprise of a three layer film of titanium, aluminum, 

and titanium. See, e.g., Zhang, 9:29-33. Similar to the previous references discussed above, this 

meets the limitations of claims 2-5, 7-8, 10-13 and 15-16, with a lower layer of aluminum and an 

upper layer of titanium. See '629 file history, Office Action dated May 29, 2003 at page 3 

(rejecting the claims based on the disclosure of a bilayer with a bottom layer of aluminum and an 

upper layer of chromium, molybdenum, or tantalum). 

Accordingly, Zhang discloses each and every element, and fully anticipates, claims 1-5, 

7-13, and 15-16 of the '629 patent. A claim chart providing a more detailed element by element 

analysis is attached as Appendix CC21. 

U.S. Patent No. 5,995,189 to Zhang in view of U.S. Patent No. 6,163,356 to 
Song Raises A Substantial New Question of Patentability and Renders 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Song was filed with the U.S. Patent Office on Jul. 24, 1997 and was issued on Dec. 19, 

2000. Because Song issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Zhang in view of Song. Song 

was considered by the Patent Office during the prosecution of the '629 patent and was applied 

for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 
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considered in conjunction with Zhang, which as discussed above raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Zhang provides dummy patterns comprising at least about 30% of an area of the insulating 

substrate (See, e.g., Zhang, col. 10, lines 7-17; Figs 4 and 8 (dummy patterns 304)), which was 

identified as the allowable subject matter of the '629 patent, and as a feature not previously 

disclosed or suggested by the art of record. Song teaches each and every limitation of dependent 

claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined teachings 

of Zhang and Song important to the patentability of the '629 patent and new and non-

cumulative. As such, Zhang in view of Song constitutes a substantial new question of 

patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend from 

claim 9. 

Zhang Discloses Each And Every Element of Claims 1 and 9 

As discussed above, Zhang discloses each and every element of claims 1 and 9. Zhang 

discloses a liquid crystal display device including dummy wirings to be in the gaps between the 

scan and signal wirings. See, e.g., Zhang, Figs 4 and 8. As shown, for example, in Fig. 8 the 

dummy patterns are located between the wiring extending out from the display region. See, e.g., 

Zhang, Figs 4 and 8. Zhang describes, in one example, that the distance between wiring is 50 

urn and that the dummy wirings are 30 urn leaving only 10 urn between the wiring and dummy 

wiring. See, e.g., Zhang, col. 10, lines 7-17. Thus, as the dummy patterns of Zhang would cover 

greater than 30% of the area. Zhang also discloses the wiring can comprise of a three layer film 

of titanium, aluminum, and titanium. See, e.g., Zhang, 9:29-33. Similar to the previous 

references discussed above, this meets the limitations of claims 2-5, 7-8, 10-13 and 15-16. 

Regarding each element of claims 1 and 9, Zhang discloses an array substrate for display 

comprising (See e.g., Zhang, Title, Figs. 1 and 16-17 (disclosing a liquid crystal display device): 
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including an insulating substrate, having an area (See e.g., Zhang, 1:35-36, Figs. 1 and 16-17 

(disclosing a substrate 1 made of glass or quartz, including an area); a thin film transistor array 

formed on the insulating substrate (See e.g., Zhang, 1:34-40, 6:40-44, Figs. 1 and 16-17 

(disclosing scan lines 2 and signal lines 3 are formed on the element substrate 1 and 101 in a 

matrix with TFTs and pixel electrodes at the crossover points of the scan and signal lines)); a 

plurality of wiring arranged on the insulating substrate, each wiring having a first end, the wiring 

in communication with at least one of the transistors in the thin film array (See e.g., See, e.g., 

Zhang, 1:34-40, 3:32-40, Figs. 1 and 16-17 (disclosing scan lines 2 and signal lines 3 and are 

connected to the TFTs); connections pads, each connection pad contacting the first end of at 

most one of the plurality of wirings (See e.g., Zhang, 1:45-47, 6:51-60, Figs. 1 and 16-17 

(disclosing that the signal lines 2 and scan lines 3 also connect to extension terminals 6)); pixel 

electrodes (See e.g., Zhang, Figs. 1 and 16-17 (disclosing a pixel section 12)); and dummy 

conductive patterns, the dummy patterns comprising at least about 30% of the area of the 

insulating substrate, the dummy conductive patterns situated between the connection pads and 

the pixel electrodes such that the dummy patters are not in contact with any of the wiring. See 

e.g.. See, e.g., Zhang, Figs. 4, 8 and 16 (disclosing dummy wirings 304 located in the sealing 

material formation region patterns which can be located between the pixel section and the 

extension terminals and that the dummy wirings are not in contact with the wiring), see also 

Zhang, 10:7-17 (stating that that, for example, the distance between wiring is 50 urn and that the 

dummy wirings are 30 urn leaving only 10 urn between the wiring and dummy wiring, thus, the 

dummy patterns would comprise at least 30% of the area)). Accordingly, Zhang discloses each 

and every element of claims 1 and 9.16 

16 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
(footnote continued on next page) 
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Song Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Song discloses a dual layer wiring including aluminum with chromium, molybdenum, 

tantalum or antimony on top. See e.g., Song col 4,11. 30-50; col. 8 11. 5-18. As noted by the 

examiner during the prosecution of the '629 patent, this wiring structure of Song meets all 

of the limitations of claims 2-8 and 10-16. See '629 File History, Office Action dated May 29, 

2003 at page 3. Namely, Song discloses a wiring with an upper and lower layer (claims 2 and 

10), where the lower layer wiring material is aluminum (claim 3 and 11) and the upper layer 

wiring material can be one of a variety of upper layer wiring materials such as molybdenum 

(claims 4-6 and 14). Song col 4,11. 30-50; col. 8 11. 5-18. The disclosed upper layer wiring 

material, such as molybdenum, inherently does not become insoluble in an acid or alkaline 

etchant (claims 7-8 and 15-16). 

above, are met by the same Zhang disclosures. 
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3. The Combined Teachings of Zhang and Song Render Obvious Claims 
2-8 and 10-16 of the '629 Patent 

Zhang describes exemplary wiring structures, suggesting other wiring structures may be 

substituted as appropriate. See, e.g., See, e.g., Zhang, 9:29-33. Song teaches an improved 

wiring structure with low resistance and protective covering. See e.g., Song col 4,11. 30-50; col. 

8 11. 5-18. Thus, based on these teachings, it would be obvious to one of ordinary skill in the art 

at the time of the '629 patent to substitute the well known improved dual layer wiring of Song 

for the wiring in Zhang in a predictable way to obtain predictable results. 

Accordingly, Zhang in view of Song discloses each and every element, and thus renders 

obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed element by 

element analysis of the obviousness by Zhang in view of Song of claims 2-8 and 10-16 of the 

'629 patent is attached as Appendix CC22. 

W. U.S. Patent No. 5,995,189 to Zhang in view of the '629 Admitted Prior Art 
Raises A Substantial New Question of Patentability and Renders Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

A substantial new question of patentability is raised by Zhang in view of the '629 

APA. The '629 APA was before the Patent Office during the prosecution of the '629 patent. 

However, the '629 APA was not considered in conjunction with Zhang, which as discussed 

above raises a substantial new question of patentability and teaches each and every element 

of claims 1 and 9. Namely, Zhang provides dummy patterns comprising at least about 30% of 

an area of the insulating substrate (See, e.g., Zhang, col. 10, lines 7-17; Figs 4 and 8 (dummy 

patterns 304)), which was identified as the allowable subject matter of the '629 patent, and as a 

feature not previously disclosed or suggested by the art of record. Additionally, the '629 APA 

teaches each and every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable 

examiner would consider the combined teachings of Zhang and the '629 APA important to 
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the patentability of the '629 patent and new and non-cumulative. As such, Zhang in view of 

the '629 APA constitutes a substantial new question of patentability as to claims 2-8, which 

depend from claim 1, and 10-16, which depend from claim 9. 

Zhang Discloses Each And Every Element of Claims 1 and 9 

As discussed above, Zhang discloses each and every element of claims 1 and 9. Zhang 

discloses a liquid crystal display device including dummy wirings to be in the gaps between the 

scan and signal wirings. See, e.g., Zhang, Figs 4 and 8. As shown, for example, in Fig. 8 the 

dummy patterns are located between the wiring extending out from the display region. See, e.g., 

Zhang, Figs 4 and 8. Zhang describes, in one example, that the distance between wiring is 50 

urn and that the dummy wirings are 30 urn leaving only 10 urn between the wiring and dummy 

wiring. See, e.g., Zhang, col. 10, lines 7-17. Thus, as the dummy patterns of Zhang would cover 

greater than 30% of the area. Zhang also discloses the wiring can comprise of a three layer film 

of titanium, aluminum, and titanium. See, e.g., Zhang, 9:29-33. Similar to the previous 

references discussed above, this meets the limitations of claims 2-5, 7-8, 10-13 and 15-16. 

Regarding each element of claims 1 and 9, Zhang discloses an array substrate for display 

comprising (See e.g., Zhang, Title, Figs. 1 and 16-17 (disclosing a liquid crystal display device): 

including an insulating substrate, having an area (See e.g., Zhang, 1:35-36, Figs. 1 and 16-17 

(disclosing a substrate 1 made of glass or quartz, including an area); a thin film transistor array 

formed on the insulating substrate (See e.g., Zhang, 1:34-40, 6:40-44, Figs. 1 and 16-17 

(disclosing scan lines 2 and signal lines 3 are formed on the element substrate 1 and 101 in a 

matrix with TFTs and pixel electrodes at the crossover points of the scan and signal lines)); a 

plurality of wiring arranged on the insulating substrate, each wiring having a first end, the wiring 

in communication with at least one of the transistors in the thin film array (See e.g., See, e.g., 

Zhang, 1:34-40, 3:32-40, Figs. 1 and 16-17 (disclosing scan lines 2 and signal lines 3 and are 
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connected to the TFTs); connections pads, each connection pad contacting the first end of at 

most one ofthe plurality of wirings (See e.g., Zhang, 1:45-47, 6:51-60, Figs. 1 and 16-17 

(disclosing that the signal lines 2 and scan lines 3 also connect to extension terminals 6)); pixel 

electrodes (See e.g., Zhang, Figs. 1 and 16-17 (disclosing a pixel section 12)); and dummy 

conductive patterns, the dummy patterns comprising at least about 30% of the area of the 

insulating substrate, the dummy conductive patterns situated between the connection pads and 

the pixel electrodes such that the dummy patters are not in contact with any of the wiring. See 

e.g.. See, e.g., Zhang, Figs. 4, 8 and 16 (disclosing dummy wirings 304 located in the sealing 

material formation region patterns which can be located between the pixel section and the 

extension terminals and that the dummy wirings are not in contact with the wiring), see also 

Zhang, 10:7-17 (stating that that, for example, the distance between wiring is 50 urn and that the 

dummy wirings are 30 urn leaving only 10 urn between the wiring and dummy wiring, thus, the 

dummy patterns would comprise at least 30% of the area)). Accordingly, Zhang discloses each 

17 and every element of claims 1 and 9. 

The '629 APA Discloses Each And Every Element of Claims 2-8 and 
10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

17 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Zhang disclosures. 
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molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

The '629 APA discloses a wiring with an upper and lower layer (claims 2 and 10), where 

the lower layer wiring material is low resistance aluminum (claim 3 and 11) and the upper layer 

wiring material of a material that is harder to oxidize such as chromium, tantalum, titanium or 

molybdenum (claims 4-6 and 14). See e.g., the '629 patent, col. 1,11. 26-39. The disclosed 

upper layer wiring materials, such as molybdenum, inherently do not become insoluble in an acid 

or alkaline etchant (claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 

2003 at page 3 (rejecting the claims based on the disclosure of a bilayer with a bottom layer of 

aluminum and an upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Zhang and The '629 APA Render 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Zhang describes exemplary wiring structures, suggesting other wiring structures may be 

substituted as appropriate. See, e.g., See, e.g., Zhang, 9:29-33. The '629 APA teaches an 

improved wiring structure with low resistance and is harder is oxidize. See e.g., the '629 patent, 

col. 1,11. 26-39. Thus, based on these teachings, it would be obvious to one of ordinary skill in 

the art at the time of the '629 patent to substitute the well known improved dual layer wiring of 

the '629 APA for the wiring in Zhang in a predictable way to obtain predictable results. 

Additionally, one of skill would have replaced the upper material of Zhang for the molybdenum 

as taught in the '629 APA, since molybdenum is harder to oxidize and because it is obvious to 

one of ordinary skill in the art to employ a material for its intended use. 

Accordingly, Zhang in view of the '629 APA discloses each and every element, and thus 

renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 
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element by element analysis of the obviousness by Zhang in view of the '629 APA of claims 2-8 

and 10-16 of the '629 patent is attached as Appendix CC23. 

U.S. Patent No. 5,995,189 to Zhang in view of U.S. Patent No. 6,157,430 to 
Kubota Raises A Substantial New Question of Patentability and Renders 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

X. 

Kubota was filed with the U.S. Patent Office on Sept. 29, 1997 and was issued on Dec. 5, 

2000. Because Kubota issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Zhang in view of Kubota. 

Neither Zhang nor Kubota were before the Patent Office during the prosecution of the '629 

patent. Zhang, as discussed above, raises a substantial new question of patentability and 

teaches each and every element of claims 1 and 9. Namely, Zhang provides dummy patterns 

comprising at least about 30% of an area of the insulating substrate (See, e.g., Zhang, col. 10, 

lines 7-17; Figs 4 and 8 (dummy patterns 304)), which was identified as the allowable subject 

matter of the '629 patent, and as a feature not previously disclosed or suggested by the art of 

record. Additionally, Kubota teaches each and every limitation of dependent claims 2-8 and 10-

16. Thus, a reasonable examiner would consider the combined teachings of Zhang and 

Kubota important to the patentability of the '629 patent and new and non-cumulative. As 

such, Zhang in view of Kubota constitutes a substantial new question of patentability as to claims 

2-8, which depend from claim 1, and 10-16, which depend from claim 9. 

Zhang Discloses Each And Every Element of Claims 1 and 9 

As discussed above, Zhang discloses each and every element of claims 1 and 9. Zhang 

discloses a liquid crystal display device including dummy wirings to be in the gaps between the 

scan and signal wirings. See, e.g., Zhang, Figs 4 and 8. As shown, for example, in Fig. 8 the 

dummy patterns are located between the wiring extending out from the display region. See, e.g., 
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Zhang, Figs 4 and 8. Zhang describes, in one example, that the distance between wiring is 50 

urn and that the dummy wirings are 30 urn leaving only 10 urn between the wiring and dummy 

wiring. See, e.g., Zhang, col. 10, lines 7-17. Thus, as the dummy patterns of Zhang would cover 

greater than 30% of the area. Zhang also discloses the wiring can comprise of a three layer film 

of titanium, aluminum, and titanium. See, e.g., Zhang, 9:29-33. Similar to the previous 

references discussed above, this meets the limitations of claims 2-5, 7-8, 10-13 and 15-16. 

Regarding each element of claims 1 and 9, Zhang discloses an array substrate for display 

comprising (See e.g., Zhang, Title, Figs. 1 and 16-17 (disclosing a liquid crystal display device): 

including an insulating substrate, having an area (See e.g., Zhang, 1:35-36, Figs. 1 and 16-17 

(disclosing a substrate 1 made of glass or quartz, including an area); a thin film transistor array 

formed on the insulating substrate (See e.g., Zhang, 1:34-40, 6:40-44, Figs. 1 and 16-17 

(disclosing scan lines 2 and signal lines 3 are formed on the element substrate 1 and 101 in a 

matrix with TFTs and pixel electrodes at the crossover points of the scan and signal lines)); a 

plurality of wiring arranged on the insulating substrate, each wiring having a first end, the wiring 

in communication with at least one of the transistors in the thin film array (See e.g., See, e.g., 

Zhang, 1:34-40, 3:32-40, Figs. 1 and 16-17 (disclosing scan lines 2 and signal lines 3 and are 

connected to the TFTs); connections pads, each connection pad contacting the first end of at 

most one of the plurality of wirings (See e.g., Zhang, 1:45-47, 6:51-60, Figs. 1 and 16-17 

(disclosing that the signal lines 2 and scan lines 3 also connect to extension terminals 6)); pixel 

electrodes (See e.g., Zhang, Figs. 1 and 16-17 (disclosing a pixel section 12)); and dummy 

conductive patterns, the dummy patterns comprising at least about 30% of the area of the 

insulating substrate, the dummy conductive patterns situated between the connection pads and 

the pixel electrodes such that the dummy patters are not in contact with any of the wiring. See 
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e.g.. See, e.g., Zhang, Figs. 4, 8 and 16 (disclosing dummy wirings 304 located in the sealing 

material formation region patterns which can be located between the pixel section and the 

extension terminals and that the dummy wirings are not in contact with the wiring), see also 

Zhang, 10:7-17 (stating that that, for example, the distance between wiring is 50 urn and that the 

dummy wirings are 30 urn leaving only 10 urn between the wiring and dummy wiring, thus, the 

dummy patterns would comprise at least 30% of the area)). Accordingly, Zhang discloses each 

and every element of claims 1 and 9.18 

Kubota Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Kubota discloses a wiring with an upper and lower layer (claims 2 and 10), where the 

lower layer wiring material is aluminum or aluminum alloy (claim 3 and 11) and the upper layer 

wiring material from a group consisting of chromium, titanium, tantalum, molybdenum or alloys 

thereof (claims 4-6 and 14). See e.g., Kubota, col. 4,11. 39-55. The disclosed upper layer wiring 

18 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Zhang disclosures. 
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materials, such as molybdenum, inherently do not become insoluble in an acid or alkaline etchant 

(claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 2003 at page 3 

(rejecting the claims based on the disclosure of a bilayer with a bottom layer of aluminum and an 

upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Zhang and Kubota Render Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

Zhang describes exemplary wiring structures, suggesting other wiring structures may be 

substituted as appropriate. See, e.g., See, e.g., Zhang, 9:29-33. Kubota teaches an improved 

wiring structure with the upper layer having a high hardness. See e.g., Kubota, col. 4,11. 39-45. 

Thus, based on these teachings, it would be obvious to one of ordinary skill in the art at the time 

of the '629 patent to substitute the well known improved dual layer wiring of Kubota for the 

wiring in Zhang in a predictable way to obtain predictable results. Additionally, one of skill 

would have replaced the upper material of Zhang for the molybdenum as taught in Kubota, since 

molybdenum is harder to oxidize and because it is obvious to one of ordinary skill in the art to 

employ a material for its intended use. 

Accordingly, Zhang in view of Kubota discloses each and every element and thus renders 

obvious claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed element by 

element analysis of the obviousness by Zhang in view of Kubota of claims 2-8 and 10-16 of the 

'629 patent is attached as Appendix CC24. 

Japanese Publication No. H06-082811 to Watanabe '811 Raises A Substantial 
New Question of Patentability and Anticipates Claims 1-5, 7-13, and 15-16 of 
the '629 Patent 

Y 

Watanabe '811 was published March 25, 1994. Because Watanabe '811 was published 

more than one year before the filing date of the '629 patent, it constitutes prior art under 35 

U.S.C. § 102(b). 
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A substantial new question of patentability as to claims 1-5, 7-13, and 15-16 is raised 

by Watanabe '811. Watanabe '811 was not considered by the Patent Office during the 

prosecution of the '629 patent. As discussed above, the Patent Office, without knowledge of 

Watanabe '811, allowed the'629 patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area;... dummy conductive patterns, 
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 

As discussed in more detail below, Watanabe '811 teaches this feature. See e.g.. 

Watanabe '811, Fig. 5, and [0071], Watanabe '811 teaches the feature which was identified 

as the allowable subject matter of the '629 patent and was not previously disclosed or 

suggested by the art of record. Thus, a reasonable examiner would consider the teachings 

of Watanabe '811 important to the patentability of the '629 patent and new and non-

cumulative. As such, Requestor believes that these teachings of Watanabe '811 raise a 

substantial new question of patentability with respect to independent claims 1 and 9, and 

consequently claims 2-5 and 7-8, dependent on claim 1, and claims 10-13 and 15-16, dependent 

on claim 9. 

Watanabe '811 Is New, Non-Cumulative Art Because It Discloses the 
Identified Allowable Feature of the '629 Patent, Dummy Patterns 
Comprising at Least About 30% of the Area 

Watanabe '811 addresses the issue of cell gap uniformity to achieve a better quality 

display. To resolve this issue, Watanabe '811 provides additional conductive dummy patterns in 

the region between the pixel array and the contact pads. As shown below in Fig. 5, the dummy 

patterns 25 and 27 cover different areas between the pixel array and the connection terminals 15 

and 11. See e.g., Watanabe '811, Fig. 5, and [0071], 

-131-

Page 767 of 1919



wOkV* 

/ri 2T « 1? 
13 

f ' i[Zf" n 
i™tT7 ^ M l  is 15 il %/ 

WM. 'U? 
S^S' 3 ' 1 i ^ "rvH 

• I  
r 1 • • •:• • \• •» • y ••-^'•i-: fa™ll/,ffin r^iTW iigp \ii\ 

E  N .v.;.v.v.v.v 

\ iV7 
xJlJitl 

m 26 ,1 m 
7??" 

tS f-4 <. ^ 
3 4tS "13 

For example, if the selected area is limited to where a single dummy pattern or just a portion of 

the dummy pattern is located, it will cover 100% of the specified region. In other words, 

Watanabe '811 discloses an insulating substrate having an area, with dummy patterns 

comprising 30% of the area, which was identified as the allowable subject matter of claims 

1 and 9 of the '629 patent. 

2. Watanabe '811 Discloses Each and Every Element of Claims 1-5, 7-13, 
and 15-16 

Regarding each element of claims 1, Watanabe '811 discloses an array substrate for 

display (See e.g., Watanabe '811, Fig. 5, and [0034] (disclosing an array substrate for a liquid 

crystal display and method of forming an array substrate): including an insulating substrate, 

having an area (See e.g., Watanabe '811, Fig. 5, item 200, and [0034]-[0038] (disclosing a glass, 

and thus insulating, substrate upon which a TFT array of a liquid crystal display is formed)); a 

thin film transistor array formed on the insulating substrate (See e.g., Watanabe '811, Fig. 5, and 

[0034] (disclosing an array substrate for a liquid crystal display and method of forming an array 

substrate); a plurality of wiring arranged on the insulating substrate, each wiring having a first 

end, the wiring in communication with at least one of the transistors in the thin film array (See 
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e.g., Watanabe '811, [0035] (disclosing thin film transistors connected by signal and scanning 

lines 5 and 9)); connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings (See e.g., Watanabe '811, [0035] (disclosing that the active matrix 

display includes scanning and signal lines that provide video-signal to thin film transistors), see 

also Watanabe '811, Fig. 5 (depicting that the scanning and signal lines connect to respective 

driving circuits, thus connection pads would be inherently present in Watanabe '811 because 

such is the typical connection between the lines and the driving circuits)); pixel electrodes (See 

e.g., Watanabe '811, Fig. 4, item 7, and [0035] (identifying pixel electrodes as items 7 in figure 

4)); and dummy conductive patterns, the dummy patterns comprising at least about 30% of the 

area of the insulating substrate, the dummy conductive patterns situated between the connection 

pads and the pixel electrodes such that the dummy patters are not in contact with any of the 

wiring. See e.g., Watanabe '811, Fig. 5, and [0071] (disclosing that the metal dummy patterns, 

items 25 and 27, in figure 5 are situated between the connection pads and pixel electrode array 

and are not in contact with any of the wiring), see also Watanabe '811, Figs. 5 (depicting it is 

possible to select any region between the pixel electrode and the connection pads where the 

dummy patterns are formed, shown in figure 5, where at least 30% of the area shown is covered 

by the dummy pattern to meet this limitation)). Accordingly, Watanabe '811 discloses each and 

every element of claims 1. 

Regarding each element of claim 9, Watanabe '811 discloses a method for forming an 

array substrate for display, comprising (See e.g., Watanabe '811, Fig. 5, and [0034] (disclosing 

an array substrate for a liquid crystal display and method of forming an array substrate): forming 

a layer of an insulating substrate, having an area (See e.g., Watanabe '811, Fig. 5, item 200, and 

[0034]-[0038] (disclosing a glass, and thus insulating, substrate upon which a TFT array of a 
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liquid crystal display is formed)); forming a thin film transistor array formed on the insulating 

substrate (See e.g., Watanabe '811, Fig. 5, and [0034] (disclosing an array substrate for a liquid 

crystal display and method of forming an array substrate); each wiring having a first end, the 

wiring in communication with at least one of the transistors in the thin film array (See e.g.. 

Watanabe '811, [0035] (disclosing thin film transistors connected by signal and scanning lines 5 

and 9)); forming connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings (See e.g., Watanabe '811, [0035] (disclosing that the active matrix 

display includes scanning and signal lines that provide video-signal to thin film transistors), see 

also Watanabe '811, Fig. 5 (depicting that the scanning and signal lines connect to respective 

driving circuits, thus connection pads would be inherently present in Watanabe '811 because 

such is the typical connection between the lines and the driving circuits)); forming pixel 

electrodes (See e.g., Watanabe '811, Fig. 4, item 7, and [0035] (identifying pixel electrodes as 

items 7 in figure 4)); and forming dummy conductive patterns, the dummy patterns comprising at 

least about 30% of the area of the insulating substrate, the dummy conductive patterns situated 

between the connection pads and the pixel electrodes such that the dummy patters are not in 

contact with any of the wiring. See e.g., Watanabe '811, Fig. 5, and [0071] (disclosing that the 

metal dummy patterns, items 25 and 27, in figure 5 are situated between the connection pads 

and pixel electrode array and are not in contact with any of the wiring), see also Watanabe '811, 

Figs. 5 (depicting it is possible to select any region between the pixel electrode and the 

connection pads where the dummy patterns are formed, shown in figure 5, where at least 30% of 

the area shown is covered by the dummy pattern to meet this limitation)). Accordingly, 

Watanabe '811 discloses each and every element of claims 1 and 9. 
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Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Regarding dependent claims 2-5 and 10-13 of the '629 patent, Watanabe '811 discloses 

that the wiring structures are multilayers with the lower layer including aluminum and the upper 

layer including, chromium or titanium. See e.g., Watanabe '811, [0047] and [0058]-[0059]. 

Thus, Watanabe discloses a wiring including at least an upper layer and lower layer of 

conductive materials (claims 2 and 10), with the lower layer of aluminum (claim 3) and the 

upper layer of chromium or titanium (claims 4 and 5). See e.g., Watanabe '811, [0047] and 

[0058]-[0059]. Therefore, Watanabe '811 meets the limitations of claims 2-5 and 10-13 of the 

'629 patent. 

Regarding dependent claims 7-8 and 15-16, Watanabe '811 inherently teaches the 

limitation of these claims, namely that the upper layer wiring material is selected such that the 

upper layer wiring material does not become insoluble in an acid or alkaline etchant. As 

demonstrated by the Examiner in the prosecution of the '629 patent, disclosure of materials such 

as those identified in the '629 APA, molybdenum, chromium, titanium, or tantalum, for the 

upper layer wiring meet the limitation of claims 7-8 and 15-16. For example, the examiner 
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stated that because Song taught a bilayer with a bottom layer of aluminum and an upper layer of 

chromium, molybdenum, or tantalum the limitation of claims 7-8 and 15-16 were met. See '629 

file history, Office Action dated May 29, 2003 at page 3. Therefore, Watanabe '811 meets the 

limitations of claims 7-8 and 15-16 of the '629 patent. 

Accordingly, Watanabe '811 discloses each and every element, and fully anticipates 

claims 1-5, 7-13, and 15-16 of the '629 patent. A claim chart providing a detailed element by 

element analysis is provided in the attached Appendix CC25. 

Z. Japanese Publication No. H06-082811 to Watanabe in view of U.S. Patent 
No. 6,163,356 to Song Raises A Substantial New Question of Patentability 
and Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

Song was filed with the U.S. Patent Office on Jul. 24, 1997 and was issued on Dec. 19, 

2000. Because Song issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Watanabe '811 in view of 

Song. Song was considered by the Patent Office during the prosecution of the '629 patent and 

was applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song 

was not considered in conjunction with Watanabe '811, which as discussed above raises a 

substantial new question of patentability and teaches each and every element of claims 1 

and 9. Namely, Watanabe '811 provides dummy patterns comprising at least about 30% of an 

area of the insulating substrate (See e.g., Watanabe '811, Fig. 5, and [0071]), which was 

identified as the allowable subject matter of the '629 patent, and as a feature not previously 

disclosed or suggested by the art of record. Song teaches each and every limitation of dependent 

claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined teachings 

of Watanabe '811 and Song important to the patentability of the '629 patent and new and 

non-cumulative. As such, Watanabe '811 in view of Song constitutes a substantial new 
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question of patentability as to claims 2-8, which depend from claim 1, and 10-16, which depend 

from claim 9. 

1. Watanabe '811 Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Watanabe '811 discloses each and every element of claims 1 and 9. 

Watanabe '811 addresses the issue of cell gap uniformity to achieve a better quality display. To 

resolve this issue, Watanabe '811 provides additional conductive dummy patterns in the region 

between the pixel array and the contact pads. As shown in Fig. 5, the dummy patterns comprise 

30% of the "area." For example, if the selected area is limited to where a single dummy pattern 

or just a portion of the dummy pattern is located, it will cover 100% of the selected area. 

Regarding each element of claims 1 and 9, Watanabe '811 discloses an array substrate for 

display (See e.g., Watanabe '811, Fig. 5, and [0034] (disclosing an array substrate for a liquid 

crystal display and method of forming an array substrate): including an insulating substrate, 

having an area (See e.g., Watanabe '811, Fig. 5, item 200, and [0034]-[0038] (disclosing a glass, 

and thus insulating, substrate upon which a TFT array of a liquid crystal display is formed)); a 

thin film transistor array formed on the insulating substrate (See e.g., Watanabe '811, Fig. 5, and 

[0034] (disclosing an array substrate for a liquid crystal display and method of forming an array 

substrate); a plurality of wiring arranged on the insulating substrate, each wiring having a first 

end, the wiring in communication with at least one of the transistors in the thin film array (See 

e.g., Watanabe '811, [0035] (disclosing thin film transistors connected by signal and scanning 

lines 5 and 9)); connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings (See e.g., Watanabe '811, [0035] (disclosing that the active matrix 

display includes scanning and signal lines that provide video-signal to thin film transistors), see 

also Watanabe '811, Fig. 5 (depicting that the scanning and signal lines connect to respective 

driving circuits, thus connection pads would be inherently present in Watanabe '811 because 
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such is the typical connection between the lines and the driving circuits)); pixel electrodes (See 

e.g., Watanabe '811, Fig. 4, item 7, and [0035] (identifying pixel electrodes as items 7 in figure 

4)); and dummy conductive patterns, the dummy patterns comprising at least about 30% of the 

area of the insulating substrate, the dummy conductive patterns situated between the connection 

pads and the pixel electrodes such that the dummy patters are not in contact with any of the 

wiring. See e.g., Watanabe '811, Fig. 5, and [0071] (disclosing that the metal dummy patterns, 

items 25 and 27, in figure 5 are situated between the connection pads and pixel electrode array 

and are not in contact with any of the wiring), see also Watanabe '811, Figs. 5 (depicting it is 

possible to select any region between the pixel electrode and the connection pads where the 

dummy patterns are formed, shown in figure 5, where at least 30% of the area shown is covered 

by the dummy pattern to meet this limitation)). Accordingly, Watanabe '811 discloses each and 

every element of claims 1 and 9.19 

Song Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

19 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Watanabe '811 disclosures. 
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selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Song discloses a dual layer wiring including aluminum with chromium, molybdenum, 

tantalum or antimony on top. See e.g., Song col 4,11. 30-50; col. 8 11. 5-18. As noted by the 

examiner during the prosecution of the '629 patent, this wiring structure of Song meets all 

of the limitations of claims 2-8 and 10-16. See '629 File History, Office Action dated May 29, 

2003 at page 3. Namely, Song discloses a wiring with an upper and lower layer (claims 2 and 

10), where the lower layer wiring material is aluminum (claim 3 and 11) and the upper layer 

wiring material can be one of a variety of upper layer wiring materials such as molybdenum 

(claims 4-6 and 14). Song col 4,11. 30-50; col. 8 11. 5-18. The disclosed upper layer wiring 

material, such as molybdenum, inherently does not become insoluble in an acid or alkaline 

etchant (claims 7-8 and 15-16). 

3. The Combined Teachings of Watanabe '811 and Song Render 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Watanabe '811 describes exemplary wiring structures, suggesting other wiring structures 

may be substituted as appropriate. See e.g., Watanabe '811, [0047] and [0058]-[0059]. Song 

teaches an improved wiring structure with low resistance and protective covering. See e.g., Song 

col 4,11. 30-50; col. 8 11. 5-18. Thus, based on these teachings, it would be obvious to one of 

ordinary skill in the art at the time of the '629 patent to substitute the well known improved dual 

layer wiring of Song for the wiring in Watanabe '811 in a predictable way to obtain predictable 

results. 

Accordingly, Watanabe '811 in view of Song discloses each and every element, and thus 

renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 
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element by element analysis of the obviousness by Watanabe '811 in view of Song of claims 2-8 

and 10-16 of the '629 patent is attached as Appendix CC26. 

AA. Japanese Publication No. H06-082811 to Watanabe in view of the '629 
Admitted Prior Art Raises A Substantial New Question of Patentability and 
Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

A substantial new question of patentability is raised by Watanabe '811 in view of 

the '629 APA. The '629 APA was before the Patent Office during the prosecution of the '629 

patent. However, the '629 APA was not considered in conjunction with Watanabe '811, 

which as discussed above raises a substantial new question of patentability and teaches 

each and every element of claims 1 and 9. Namely, Watanabe '811 provides dummy patterns 

comprising at least about 30% of an area of the insulating substrate (See e.g., Watanabe '811, Fig. 

5, and [0071]), which was identified as the allowable subject matter of the '629 patent, and as a 

feature not previously disclosed or suggested by the art of record. Additionally, the '629 APA 

teaches each and every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable 

examiner would consider the combined teachings of Watanabe '811 and the '629 APA 

important to the patentability of the '629 patent and new and non-cumulative. As such, 

Watanabe '811 in view of the '629 APA constitutes a substantial new question of patentability as 

to claims 2-8, which depend from claim 1, and 10-16, which depend from claim 9. 

1. Watanabe '811 Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Watanabe '811 discloses each and every element of claims 1 and 9. 

Watanabe '811 addresses the issue of cell gap uniformity to achieve a better quality display. To 

resolve this issue, Watanabe '811 provides additional conductive dummy patterns in the region 

between the pixel array and the contact pads. As shown in Fig. 5, the dummy patterns comprise 

30% of the "area." For example, if the selected area is limited to where a single dummy pattern 

or just a portion of the dummy pattern is located, it will cover 100% of the selected area. 
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Regarding each element of claims 1 and 9, Watanabe '811 discloses an array substrate for 

display (See e.g., Watanabe '811, Fig. 5, and [0034] (disclosing an array substrate for a liquid 

crystal display and method of forming an array substrate): including an insulating substrate, 

having an area (See e.g., Watanabe '811, Fig. 5, item 200, and [0034]-[0038] (disclosing a glass, 

and thus insulating, substrate upon which a TFT array of a liquid crystal display is formed)); a 

thin film transistor array formed on the insulating substrate (See e.g., Watanabe '811, Fig. 5, and 

[0034] (disclosing an array substrate for a liquid crystal display and method of forming an array 

substrate); a plurality of wiring arranged on the insulating substrate, each wiring having a first 

end, the wiring in communication with at least one of the transistors in the thin film array (See 

e.g., Watanabe '811, [0035] (disclosing thin film transistors connected by signal and scanning 

lines 5 and 9)); connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings (See e.g., Watanabe '811, [0035] (disclosing that the active matrix 

display includes scanning and signal lines that provide video-signal to thin film transistors), see 

also Watanabe '811, Fig. 5 (depicting that the scanning and signal lines connect to respective 

driving circuits, thus connection pads would be inherently present in Watanabe '811 because 

such is the typical connection between the lines and the driving circuits)); pixel electrodes (See 

e.g., Watanabe '811, Fig. 4, item 7, and [0035] (identifying pixel electrodes as items 7 in figure 

4)); and dummy conductive patterns, the dummy patterns comprising at least about 30% of the 

area of the insulating substrate, the dummy conductive patterns situated between the connection 

pads and the pixel electrodes such that the dummy patters are not in contact with any of the 

wiring. See e.g., Watanabe '811, Fig. 5, and [0071] (disclosing that the metal dummy patterns, 

items 25 and 27, in figure 5 are situated between the connection pads and pixel electrode array 

and are not in contact with any of the wiring), see also Watanabe '811, Figs. 5 (depicting it is 
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possible to select any region between the pixel electrode and the connection pads where the 

dummy patterns are formed, shown in figure 5, where at least 30% of the area shown is covered 

by the dummy pattern to meet this limitation)). Accordingly, Watanabe '811 discloses each and 

every element of claims 1 and 9.20 

The '629 APA Discloses Each And Every Element of Claims 2-8 and 
10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

The '629 APA discloses a wiring with an upper and lower layer (claims 2 and 10), where 

the lower layer wiring material is low resistance aluminum (claim 3 and 11) and the upper layer 

wiring material of a material that is harder to oxidize such as chromium, tantalum, titanium or 

molybdenum (claims 4-6 and 14). See e.g., the '629 patent, col. 1,11. 26-39. The disclosed 

upper layer wiring materials, such as molybdenum, inherently do not become insoluble in an acid 

or alkaline etchant (claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 

20 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Watanabe '811 disclosures. 

-142-

Page 778 of 1919



2003 at page 3 (rejecting the claims based on the disclosure of a bilayer with a bottom layer of 

aluminum and an upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Watanabe '811 and the '629 APA 
Render Obvious Claims 2-8 and 10-16 of the '629 Patent 

Watanabe '811 describes exemplary wiring structures, suggesting other wiring structures 

may be substituted as appropriate. See e.g., Watanabe '811, [0047] and [0058]-[0059]. The '629 

APA teaches an improved wiring structure with low resistance and is harder is oxidize. See e.g., 

the '629 patent, col. 1,11. 26-39. Thus, based on these teachings, it would be obvious to one of 

ordinary skill in the art at the time of the '629 patent to substitute the well known improved dual 

layer wiring of the '629 APA for the wiring in Watanabe '811 in a predictable way to obtain 

predictable results. Additionally, one of skill would have replaced the upper material of 

Watanabe '811 for the molybdenum as taught in the '629 APA, since molybdenum is harder to 

oxidize and because it is obvious to one of ordinary skill in the art to employ a material for its 

intended use. 

Accordingly, Watanabe '811 in view of the '629 APA discloses each and every element 

and renders obvious claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Watanabe '811 in view of the '629 APA of 

claims 2-8 and 10-16 of the '629 patent is attached as Appendix CC27. 

BB. Japanese Publication No. H06-082811 to Watanabe in view of U.S. Patent No. 
6,157,430 to Kubota Raises A Substantial New Question of Patentability and 
Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

Kubota was filed with the U.S. Patent Office on Sept. 29, 1997 and was issued on Dec. 5, 

2000. Because Kubota issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 
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A substantial new question of patentability is raised by Watanabe '811 in view of 

Kubota. Neither Watanabe '811 nor Kubota were before the Patent Office during the 

prosecution of the '629 patent. Watanabe '811, as discussed above, raises a substantial new 

question of patentability and teaches each and every element of claims 1 and 9. Namely, 

Watanabe '811 provides dummy patterns comprising at least about 30% of an area of the 

insulating substrate (See e.g., Watanabe '811, Fig. 5, and [0071]), which was identified as the 

allowable subject matter of the '629 patent, and as a feature not previously disclosed or 

suggested by the art of record. Additionally, Kubota teaches each and every limitation of 

dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined 

teachings of Watanabe '811 and Kubota important to the patentability of the '629 patent 

and new and non-cumulative. As such, Watanabe '811 in view of Kubota constitutes a 

substantial new question of patentability as to claims 2-8, which depend from claim 1, and 10-16, 

which depend from claim 9. 

1. Watanabe '811 Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Watanabe '811 discloses each and every element of claims 1 and 9. 

Watanabe '811 addresses the issue of cell gap uniformity to achieve a better quality display. To 

resolve this issue, Watanabe '811 provides additional conductive dummy patterns in the region 

between the pixel array and the contact pads. As shown in Fig. 5, the dummy patterns comprise 

30% of the "area." For example, if the selected area is limited to where a single dummy pattern 

or just a portion of the dummy pattern is located, it will cover 100% of the selected area. 

Regarding each element of claims 1 and 9, Watanabe '811 discloses an array substrate for 

display (See e.g., Watanabe '811, Fig. 5, and [0034] (disclosing an array substrate for a liquid 

crystal display and method of forming an array substrate): including an insulating substrate, 

having an area (See e.g., Watanabe '811, Fig. 5, item 200, and [0034]-[0038] (disclosing a glass, 
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and thus insulating, substrate upon which a TFT array of a liquid crystal display is formed)); a 

thin film transistor array formed on the insulating substrate (See e.g., Watanabe '811, Fig. 5, and 

[0034] (disclosing an array substrate for a liquid crystal display and method of forming an array 

substrate); a plurality of wiring arranged on the insulating substrate, each wiring having a first 

end, the wiring in communication with at least one of the transistors in the thin film array (See 

e.g., Watanabe '811, [0035] (disclosing thin film transistors connected by signal and scanning 

lines 5 and 9)); connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings (See e.g., Watanabe '811, [0035] (disclosing that the active matrix 

display includes scanning and signal lines that provide video-signal to thin film transistors), see 

also Watanabe '811, Fig. 5 (depicting that the scanning and signal lines connect to respective 

driving circuits, thus connection pads would be inherently present in Watanabe '811 because 

such is the typical connection between the lines and the driving circuits)); pixel electrodes (See 

e.g., Watanabe '811, Fig. 4, item 7, and [0035] (identifying pixel electrodes as items 7 in figure 

4)); and dummy conductive patterns, the dummy patterns comprising at least about 30% of the 

area of the insulating substrate, the dummy conductive patterns situated between the connection 

pads and the pixel electrodes such that the dummy patters are not in contact with any of the 

wiring. See e.g., Watanabe '811, Fig. 5, and [0071] (disclosing that the metal dummy patterns, 

items 25 and 27, in figure 5 are situated between the connection pads and pixel electrode array 

and are not in contact with any of the wiring), see also Watanabe '811, Figs. 5 (depicting it is 

possible to select any region between the pixel electrode and the connection pads where the 

dummy patterns are formed, shown in figure 5, where at least 30% of the area shown is covered 
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by the dummy pattern to meet this limitation)). Accordingly, Watanabe '811 discloses each and 

every element of claims 1 and 9.21 

Kubota Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Kubota discloses a wiring with an upper and lower layer (claims 2 and 10), where the 

lower layer wiring material is aluminum or aluminum alloy (claim 3 and 11) and the upper layer 

wiring material from a group consisting of chromium, titanium, tantalum, molybdenum or alloys 

thereof (claims 4-6 and 14). See e.g., Kubota, col. 4,11. 39-55. The disclosed upper layer wiring 

materials, such as molybdenum, inherently do not become insoluble in an acid or alkaline etchant 

(claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 2003 at page 3 

(rejecting the claims based on the disclosure of a bilayer with a bottom layer of aluminum and an 

upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Watanabe '811 and Kubota Render 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

21 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Watanabe '811 disclosures. 

-146-

Page 782 of 1919



Watanabe '811 describes exemplary wiring structures, suggesting other wiring structures 

may be substituted as appropriate. See e.g., Watanabe '811, [0047] and [0058]-[0059]. Kubota 

teaches an improved wiring structure with the upper layer having a high hardness. See e.g., 

Kubota, col. 4,11. 39-45. Thus, based on these teachings, it would be obvious to one of ordinary 

skill in the art at the time of the '629 patent to substitute the well known improved dual layer 

wiring of Kubota for the wiring in Watanabe '811 in a predictable way to obtain predictable 

results. Additionally, one of skill would have replaced the upper material of Watanabe '811 for 

the molybdenum as taught in Kubota, since molybdenum is harder to oxidize and because it is 

obvious to one of ordinary skill in the art to employ a material for its intended use. 

Accordingly, Watanabe '811 in view of Kubota discloses each and every element and 

renders obvious claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Watanabe '811 in view of Kubota of 

claims 2-8 and 10-16 of the '629 patent is attached as Appendix CC28. 

CC. Japanese Publication No. H09-197415 to Miyashita Raises A Substantial New 
Question of Patentability and Anticipates Claims 1 and 9 of the '629 Patent 

Miyashita was published July 31, 1997. Because Miyashita was published more than one 

year before the filing date of the '629 patent, it constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability as to claims 1 and 9 is raised by 

Miyashita. Miyashita was not considered by the Patent Office during the prosecution of 

the '629 patent. As discussed above, the Patent Office, without knowledge of Miyashita, 

allowed the'629 patent on the rationale that the art did not teach or suggest: 

a layer of an insulating substrate, havins an area;... dummy conductive patterns, 
the dummy patterns comprisine at least about 30% of the area of the insulating 
substrate. 
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As discussed in more detail below, Miyashita teaches this feature. See e.g., Miyashita, 

Fig. 2 (dummy film forming region D); Fig 3 (dummy film 8); [0023]-[0025]. Miyashita 

teaches the feature which was identified as the allowable subject matter of the '629 patent 

and was not previously disclosed or suggested by the art of record. Thus, a reasonable 

examiner would consider these teachings of Miyashita important to the patentability of the 

'629 patent and new and non-cumulative. As such, Requestor believes that these teachings of 

Miyashita raise a substantial new question of patentability with respect to independent claims 1 

and 9. 

Miyashita Is New, Non-Cumulative Art Because It Discloses the 
Identified Allowable Feature of the '629 Patent, Dummy Patterns 
Comprising at Least about 30% of the Area 

Miyashita addresses issues resulting from the non-uniformity of cell gap. Accordingly, 

Miyashita provides a method of achieving uniformity by adding dummy patterns arranged 

around the TFT array. Ultimately, this results in better quality liquid crystal displays. As shown 

below in Fig. 3, the dummy film 8 in the dummy film region D comprises a significant portion of 

the area between the pixel electrodes 3 and the lead part 5a and 6a. See e.g., Miyashita, Fig. 3. 
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For example, if the selected area is limited to where a single dummy pattern or even the entire 

dummy film area D, identified in Fig. 2, the dummy patterns will comprise will cover 100% or 

close thereto of the selected area. See e.g., Miyashita, Figs. 2-3, [0023]-[0025]. In other words, 

Mayashita discloses an insulating substrate having an area, with dummy patterns 

comprising 30% of the area, which was identified as the allowable subject matter of 

claims 1 and 9 of the '629 patent. Further, the dummy patterns are also located between the 

pixel electrode and the connection pads and not in contact with the wiring. 

Miyashita Discloses Each and Every Element of Claims 1 and 9 

Regarding each element of claims 1, Miyashita discloses an array substrate for display 

(See e.g., Miyashita, Fig. 3, and [0018]-[0019] (disclosing an insulating substrate that may 

consist of glass on which an active matrix type liquid crystal cell is formed): including an 

insulating substrate, having an area (See e.g., Miyashita, Fig. 3, and [0018]-[0019] (disclosing an 

insulating substrate that may consist of glass on which an active matrix type liquid crystal cell is 

formed)); a thin film transistor array formed on the insulating substrate (See e.g., Miyashita, Fig. 

3, item 4 (TFT), and [0019] (disclosing that the device in Miyashita is an active matrix display 

with a thin film transistor array on the insulating substrate)); a plurality of wiring arranged on the 

insulating substrate, each wiring having a first end, the wiring in communication with at least 

one of the transistors in the thin film array (See e.g., Miyashita , [0019] and Fig 2 (disclosing thin 

film transistors connected by gate and data lines 5 and 6)); connections pads, each connection 

pad contacting the first end of at most one of the plurality of wirings (See e.g., Miyashita, [0019] 

(disclosing that the active matrix display includes gate and data lines that provide gate and data 

signals to thin film transistors), see also Miyashita, [0019] and Fig. 1 (disclosing that the gate 

and data lines extend to the edge of the substrate and contact pads 5b and 6b)); pixel electrodes 

(See e.g., Miyashita, Fig. 3 (depicting pixel electrodes items 3), see also e.g., Miyashita, [0019] 
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(describing that the pixel electrodes are transparent and correspond to display areas that are 

arranged as a matrix), see also e.g., Miyashita, [002]-[003] (disclosing that the pixel electrode 

drive the liquid crystal)); and dummy conductive patterns, the dummy patterns comprising at 

least about 30% of the area of the insulating substrate, the dummy conductive patterns situated 

between the connection pads and the pixel electrodes such that the dummy patters are not in 

contact with any of the wiring. (See e.g. Miyashita, Fig 2 (dummy film forming region D); 

[0023] (disclosing that dummy film is formed in the dummy film forming region D, shown in 

Fig. 2, which is located between the connection pads 5b the pixel electrodes 3), see also e.g.,. 

Miyashita, Fig 3 (dummy patterns 8); [0024]-[0025] (providing a closer view depicting the 

dummy patterns 8, covering a various areas, thus dummy patterns comprise at least 30% of the 

area shown)). Accordingly, Miyashita discloses each and every element of claims 1. 

Regarding each element of claim 9, Miyashita discloses a method for forming an array 

substrate for display, comprising (See e.g., Miyashita, Fig. 3, and [0018]-[0019] (disclosing an 

insulating substrate that may consist of glass on which an active matrix type liquid crystal cell is 

formed): forming a layer of an insulating substrate, having an area (See e.g., Miyashita, Fig. 3, 

and [0018]-[0019] (disclosing an insulating substrate that may consist of glass on which an 

active matrix type liquid crystal cell is formed)); forming a thin film transistor array formed on 

the insulating substrate (See e.g., Miyashita, Fig. 3, item 4 (TFT), and [0019] (disclosing that the 

device in Miyashita is an active matrix display with a thin film transistor array on the insulating 

substrate)); each wiring having a first end, the wiring in communication with at least on of the 

transistors in the thin film array (See e.g., Miyashita , [0019] and Fig 2 (disclosing thin film 

transistors connected by gate and data lines 5 and 6)); forming connections pads, each 

connection pad contacting the first end of at most one of the plurality of wirings (See e.g.. 
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Miyashita, [0019] (disclosing that the active matrix display includes gate and data lines that 

provide gate and data signals to thin film transistors), see also Miyashita, [0019] and Fig. 1 

(disclosing that the gate and data lines extend to the edge of the substrate and contact pads 5b 

and 6b)); forming pixel electrodes (See e.g., Miyashita, Fig. 3 (depicting pixel electrodes items 

3), see also e.g., Miyashita, [0019] (describing that the pixel electrodes are transparent and 

correspond to display areas that are arranged as a matrix), see also e.g., Miyashita, [002]-[003] 

(disclosing that the pixel electrode drive the liquid crystal)); and forming dummy conductive 

patterns, the dummy patterns comprising at least about 30% of the area of the insulating substrate, 

the dummy conductive patterns situated between the connection pads and the pixel electrodes 

such that the dummy patterns are not in contact with any of the wiring. (See e.g. Miyashita, Fig 

2 (dummy film forming region D); [0023] (disclosing that dummy film is formed in the dummy 

film forming region D, shown in Fig. 2, which is located between the connection pads 5b the 

pixel electrodes 3), see also e.g.,. Miyashita, Fig 3 (dummy patterns 8); [0024]-[0025] (providing 

a closer view depicting the dummy patterns 8, covering a various areas, thus dummy patterns 

comprise at least 30% of the area shown)). Accordingly, Miyashita discloses each and every 

element of claims 1 and 9. 

Accordingly, Miyashita discloses each and every element, and fully anticipates, claims 1 

and 9 of the '629 patent. A claim chart providing a detailed element by element analysis is 

attached as Appendix CC29. 

DD. Japanese Publication No. H09-197415 to Miyashita in view of U.S. Patent 
No. 6,163,356 to Song Raises A Substantial New Question of Patentability 
and Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

Song was filed with the U.S. Patent Office on Jul. 24, 1997 and was issued on Dec. 19, 

2000. Because Song issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 
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A substantial new question of patentability is raised by Miyashita in view of Song. 

Song was considered by the Patent Office during the prosecution of the '629 patent and was 

applied for teaching the limitations of dependent claims 2-8 and 10-16. However, Song was not 

considered in conjunction with Miyashita, which as discussed above raises a substantial 

new question of patentability and teaches each and every element of claims 1 and 9. 

Namely, Miyashita provides dummy patterns comprising at least about 30% of an area of the 

insulating substrate (See e.g., Miyashita, Fig. 2 (dummy film forming region D); Fig 3 (dummy 

patterns 8); [0023]-[0025]), which was identified as the allowable subject matter of the '629 

patent, and as a feature not previously disclosed or suggested by the art of record. Song teaches 

each and every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner 

would consider the combined teachings of Miyashita and Song important to the 

patentability of the '629 patent and new and non-cumulative. As such, Miyashita in view of 

Song constitutes a substantial new question of patentability as to claims 2-8, which depend from 

claim 1, and 10-16, which depend from claim 9. 

Miyashita Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Miyashita discloses each and every element of claims 1 and 9. 

Miyashita addresses issues resulting from the non-uniformity of cell gap. Accordingly, 

Miyashita provides a method of achieving uniformity by adding dummy patterns arranged 

around the TFT array. Ultimately, this results in better quality liquid crystal displays. As shown 

in Figs. 2-3, the dummy patterns comprise 30% of an "area." For example, if the selected area is 

limited to where a single dummy pattern or just a portion of the dummy pattern is located, it will 

cover 100% of the selected area. The dummy patterns are also located between the pixel 

electrode and the connection pads and not in contact with the wiring. 
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Regarding each element of claims 1 and 9, Miyashita discloses an array substrate for 

display (See e.g., Miyashita, Fig. 3, and [0018]-[0019] (disclosing an insulating substrate that 

may consist of glass on which an active matrix type liquid crystal cell is formed): including an 

insulating substrate, having an area (See e.g., Miyashita, Fig. 3, and [0018]-[0019] (disclosing an 

insulating substrate that may consist of glass on which an active matrix type liquid crystal cell is 

formed)); a thin film transistor array formed on the insulating substrate (See e.g., Miyashita, Fig. 

3, item 4 (TFT), and [0019] (disclosing that the device in Miyashita is an active matrix display 

with a thin film transistor array on the insulating substrate)); a plurality of wiring arranged on the 

insulating substrate, each wiring having a first end, the wiring in communication with at least 

one of the transistors in the thin film array (See e.g., Miyashita , [0019] and Fig 2 (disclosing thin 

film transistors connected by gate and data lines 5 and 6)); connections pads, each connection 

pad contacting the first end of at most one of the plurality of wirings (See e.g., Miyashita, [0019] 

(disclosing that the active matrix display includes gate and data lines that provide gate and data 

signals to thin film transistors), see also Miyashita, [0019] and Fig. 1 (disclosing that the gate 

and data lines extend to the edge of the substrate and contact pads 5b and 6b)); pixel electrodes 

(See e.g., Miyashita, Fig. 3 (depicting pixel electrodes items 3), see also e.g., Miyashita, [0019] 

(describing that the pixel electrodes are transparent and correspond to display areas that are 

arranged as a matrix), see also e.g., Miyashita, [002]-[003] (disclosing that the pixel electrode 

drive the liquid crystal)); and dummy conductive patterns, the dummy patterns comprising at 

least about 30% of the area of the insulating substrate, the dummy conductive patterns situated 

between the connection pads and the pixel electrodes such that the dummy patters are not in 

contact with any of the wiring. (See e.g. Miyashita, Fig 2 (dummy film forming region D); 

[0023] (disclosing that dummy film is formed in the dummy film forming region D, shown in 
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Fig. 2, which is located between the connection pads 5b the pixel electrodes 3), see also e.g.,. 

Miyashita, Fig 3 (dummy patterns 8); [0024]-[0025] (providing a closer view depicting the 

dummy patterns 8, covering a various areas, thus dummy patterns comprise at least 30% of the 

area shown)). Accordingly, Miyashita discloses each and every element of claims 1 and 9.22 

Song Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Song discloses a dual layer wiring including aluminum with chromium, molybdenum, 

tantalum or antimony on top. See e.g., Song col 4,11. 30-50; col. 8 11. 5-18. As noted by the 

examiner during the prosecution of the '629 patent, this wiring structure of Song meets all 

of the limitations of claims 2-8 and 10-16. See '629 File History, Office Action dated May 29, 

2003 at page 3. Namely, Song discloses a wiring with an upper and lower layer (claims 2 and 

10), where the lower layer wiring material is aluminum (claim 3 and 11) and the upper layer 

wiring material can be one of a variety of upper layer wiring materials such as molybdenum 

22 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Miyashita disclosures. 
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(claims 4-6 and 14). Song col 4,11. 30-50; col. 8 11. 5-18. The disclosed upper layer wiring 

material, such as molybdenum, inherently does not become insoluble in an acid or alkaline 

etchant (claims 7-8 and 15-16). 

3. The Combined Teachings of Miyashita and Song Render Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

Miyashita describes exemplary wiring structures, such as an aluminum/chromium film, 

suggesting other wiring structures may be substituted as appropriate. See, e.g., Miyashita, 

[0038]-[0039]. Song teaches an improved wiring structure with low resistance and protective 

covering. See e.g., Song col 4,11. 30-50; col. 8 11. 5-18. Thus, based on these teachings, it would 

be obvious to one of ordinary skill in the art at the time of the '629 patent to substitute the well 

known improved dual layer wiring of Song for the wiring in Miyashita in a predictable way to 

obtain predictable results. 

Accordingly, Miyashita in view of Song discloses each and every element, and thus 

renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Miyashita in view of Song of claims 2-8 and 

10-16 of the '629 patent is attached as Appendix CC30. 

EE. Japanese Publication No. H09-197415 to Miyashita in view of the '629 
Admitted Prior Art Raises A Substantial New Question of Patentability and 
Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

A substantial new question of patentability is raised by Miyashita in view of the '629 

APA. The '629 APA was before the Patent Office during the prosecution of the '629 patent. 

However, the '629 APA was not considered in conjunction with Miyashita, which as 

discussed above raises a substantial new question of patentability and teaches each and 

every element of claims 1 and 9. Namely, Miyashita provides dummy patterns comprising at 

least about 30% of an area of the insulating substrate (See e.g., Miyashita, Fig. 2 (dummy film 
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forming region D); Fig 3 (dummy patterns 8); [0023]-[0025]), which was identified as the 

allowable subject matter of the '629 patent, and as a feature not previously disclosed or 

suggested by the art of record. Additionally, the '629 APA teaches each and every limitation of 

dependent claims 2-8 and 10-16. Thus, a reasonable examiner would consider the combined 

teachings of Miyashita and the '629 APA important to the patentability of the '629 patent 

and new and non-cumulative. As such, Miyashita in view of the '629 APA constitutes a 

substantial new question of patentability as to claims 2-8, which depend from claim 1, and 10-16, 

which depend from claim 9. 

Miyashita Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Miyashita discloses each and every element of claims 1 and 9. 

Miyashita addresses issues resulting from the non-uniformity of cell gap. Accordingly, 

Miyashita provides a method of achieving uniformity by adding dummy patterns arranged 

around the TFT array. Ultimately, this results in better quality liquid crystal displays. As shown 

in Figs. 2-3, the dummy patterns comprise 30% of an "area." For example, if the selected area is 

limited to where a single dummy pattern or just a portion of the dummy pattern is located, it will 

cover 100% of the selected area. The dummy patterns are also located between the pixel 

electrode and the connection pads and not in contact with the wiring. 

Regarding each element of claims 1 and 9, Miyashita discloses an array substrate for 

display (See e.g., Miyashita, Fig. 3, and [0018]-[0019] (disclosing an insulating substrate that 

may consist of glass on which an active matrix type liquid crystal cell is formed): including an 

insulating substrate, having an area (See e.g., Miyashita, Fig. 3, and [0018]-[0019] (disclosing an 

insulating substrate that may consist of glass on which an active matrix type liquid crystal cell is 

formed)); a thin film transistor array formed on the insulating substrate (See e.g., Miyashita, 

Fig. 3, item 4 (TFT), and [0019] (disclosing that the device in Miyashita is an active matrix 
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display with a thin film transistor array on the insulating substrate)); a plurality of wiring 

arranged on the insulating substrate, each wiring having a first end, the wiring in communication 

with at least one of the transistors in the thin film array (See e.g., Miyashita , [0019] and Fig 2 

(disclosing thin film transistors connected by gate and data lines 5 and 6)); connections pads, 

each connection pad contacting the first end of at most one of the plurality of wirings (See e.g.. 

Miyashita, [0019] (disclosing that the active matrix display includes gate and data lines that 

provide gate and data signals to thin film transistors), see also Miyashita, [0019] and Fig. 1 

(disclosing that the gate and data lines extend to the edge of the substrate and contact pads 5b 

and 6b)); pixel electrodes (See e.g., Miyashita, Fig. 3 (depicting pixel electrodes items 3), see 

also e.g., Miyashita, [0019] (describing that the pixel electrodes are transparent and correspond 

to display areas that are arranged as a matrix), see also e.g., Miyashita, [002]-[003] (disclosing 

that the pixel electrode drive the liquid crystal)); and dummy conductive patterns, the dummy 

patterns comprising at least about 30% of the area of the insulating substrate, the dummy 

conductive patterns situated between the connection pads and the pixel electrodes such that the 

dummy patters are not in contact with any of the wiring. (See e.g. Miyashita, Fig 2 (dummy film 

forming region D); [0023] (disclosing that dummy film is formed in the dummy film forming 

region D, shown in Fig. 2, which is located between the connection pads 5b the pixel electrodes 

3), see also e.g.,. Miyashita, Fig 3 (dummy patterns 8); [0024]-[0025] (providing a closer view 

depicting the dummy patterns 8, covering a various areas, thus dummy patterns comprise at least 

30% of the area shown)). Accordingly, Miyashita discloses each and every element of claims 1 

and 9.23 

23 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Miyashita disclosures. 
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The '629 APA Discloses Each And Every Element of Claims 2-8 and 
10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

The '629 APA discloses a wiring with an upper and lower layer (claims 2 and 10), where 

the lower layer wiring material is low resistance aluminum (claim 3 and 11) and the upper layer 

wiring material of a material that is harder to oxidize such as chromium, tantalum, titanium or 

molybdenum (claims 4-6 and 14). See e.g., the '629 patent, col. 1,11. 26-39. The disclosed 

upper layer wiring materials, such as molybdenum, inherently do not become insoluble in an acid 

or alkaline etchant (claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 

2003 at page 3 (rejecting the claims based on the disclosure of a bilayer with a bottom layer of 

aluminum and an upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Miyashita and the '629 APA Render 
Obvious Claims 2-8 and 10-16 of the '629 Patent 

Miyashita describes exemplary wiring structures, such as an aluminum/chromium film, 

suggesting other wiring structures may be substituted as appropriate. See, e.g., Miyashita, 

[0038]-[0039]. The '629 APA teaches an improved wiring structure with low resistance and is 

harder is oxidize. See e.g., the '629 patent, col. 1,11. 26-39. Thus, based on these teachings, it 
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would be obvious to one of ordinary skill in the art at the time of the '629 patent to substitute the 

well known improved dual layer wiring of the '629 APA for the wiring in Miyashita in a 

predictable way to obtain predictable results. Additionally, one of skill would have replaced the 

upper material of Miyashita for the molybdenum as taught in the '629 APA, since molybdenum 

is harder to oxidize and because it is obvious to one of ordinary skill in the art to employ a 

material for its intended use. 

Accordingly, Miyashita in view of the '629 APA discloses each and every element, and 

this renders obvious, claims 2-8 and 10-16 of the '629 patent. The following chart provides a 

detailed element by element analysis of the obviousness by Miyashita in view of the '629 APA 

of claims 2-8 and 10-16 of the '629 patent. 

FF. Japanese Publication No. H09-197415 to Miyashita in view of U.S. Patent No. 
6,157,430 to Kubota Raises A Substantial New Question of Patentability and 
Renders Obvious Claims 2-8 and 10-16 of the '629 Patent 

Kubota was filed with the U.S. Patent Office on Sept. 29, 1997 and was issued on Dec. 5, 

2000. Because Kubota issued more than one year before the filing date the '629 patent, it 

constitutes prior art under 35 U.S.C. § 102(b). 

A substantial new question of patentability is raised by Miyashita in view of Kubota. 

Neither Miyashita nor Kubota were before the Patent Office during the prosecution of the 

'629 patent. Miyashita, as discussed above, raises a substantial new question of 

patentability and teaches each and every element of claims 1 and 9. Namely, Miyashita 

provides dummy patterns comprising at least about 30% of an area of the insulating substrate 

(See e.g., Miyashita, Fig. 2 (dummy film forming region D); Fig 3 (dummy patterns 8); [0023]-

[0025]), which was identified as the allowable subject matter of the '629 patent, and as a feature 

not previously disclosed or suggested by the art of record. Additionally, Kubota teaches each 

and every limitation of dependent claims 2-8 and 10-16. Thus, a reasonable examiner would 
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consider the combined teachings of Miyashita and Kubota important to the patentability of 

the '629 patent and new and non-cumulative. As such, Miyashita in view of Kubota 

constitutes a substantial new question of patentability as to claims 2-8, which depend from claim 

1, and 10-16, which depend from claim 9. 

Miyashita Discloses Each and Every Element of Claims 1 and 9 

As discussed above, Miyashita discloses each and every element of claims 1 and 9. 

Miyashita addresses issues resulting from the non-uniformity of cell gap. Accordingly, 

Miyashita provides a method of achieving uniformity by adding dummy patterns arranged 

around the TFT array. Ultimately, this results in better quality liquid crystal displays. As shown 

in Figs. 2-3, the dummy patterns comprise 30% of an "area." For example, if the selected area is 

limited to where a single dummy pattern or just a portion of the dummy pattern is located, it will 

cover 100% of the selected area. The dummy patterns are also located between the pixel 

electrode and the connection pads and not in contact with the wiring. 

Regarding each element of claims 1 and 9, Miyashita discloses an array substrate for 

display (See e.g., Miyashita, Fig. 3, and [0018]-[0019] (disclosing an insulating substrate that 

may consist of glass on which an active matrix type liquid crystal cell is formed): including an 

insulating substrate, having an area (See e.g., Miyashita, Fig. 3, and [0018]-[0019] (disclosing an 

insulating substrate that may consist of glass on which an active matrix type liquid crystal cell is 

formed)); a thin film transistor array formed on the insulating substrate (See e.g., Miyashita, Fig. 

3, item 4 (TFT), and [0019] (disclosing that the device in Miyashita is an active matrix display 

with a thin film transistor array on the insulating substrate)); a plurality of wiring arranged on the 

insulating substrate, each wiring having a first end, the wiring in communication with at least 

one of the transistors in the thin film array (See e.g., Miyashita , [0019] and Fig 2 (disclosing thin 

film transistors connected by gate and data lines 5 and 6)); connections pads, each connection 

-160-

Page 796 of 1919



pad contacting the first end of at most one of the plurality of wirings (See e.g., Miyashita, [0019] 

(disclosing that the active matrix display includes gate and data lines that provide gate and data 

signals to thin film transistors), see also Miyashita, [0019] and Fig. 1 (disclosing that the gate 

and data lines extend to the edge of the substrate and contact pads 5b and 6b)); pixel electrodes 

(See e.g., Miyashita, Fig. 3 (depicting pixel electrodes items 3), see also e.g., Miyashita, [0019] 

(describing that the pixel electrodes are transparent and correspond to display areas that are 

arranged as a matrix), see also e.g., Miyashita, [002]-[003] (disclosing that the pixel electrode 

drive the liquid crystal)); and dummy conductive patterns, the dummy patterns comprising at 

least about 30% of the area of the insulating substrate, the dummy conductive patterns situated 

between the connection pads and the pixel electrodes such that the dummy patters are not in 

contact with any of the wiring. (See e.g. Miyashita, Fig 2 (dummy film forming region D); 

[0023] (disclosing that dummy film is formed in the dummy film forming region D, shown in 

Fig. 2, which is located between the connection pads 5b the pixel electrodes 3), see also e.g.,. 

Miyashita, Fig 3 (dummy patterns 8); [0024]-[0025] (providing a closer view depicting the 

dummy patterns 8, covering a various areas, thus dummy patterns comprise at least 30% of the 

area shown)). Accordingly, Miyashita discloses each and every element of claims 1 and 9.24 

Kubota Discloses Each And Every Element of Claims 2-8 and 10-16 

Claims 2-8, depending from claim 1, and 10-16, depending from claim 9, of the '629 

Patent require that the wiring include at least an upper layer and lower layer of conductive 

material (claims 2 and 10); that the lower layer wiring is selected from a group consisting of 

aluminum and aluminum alloys (claims 3 and 11); that the upper layer wiring material is selected 

24 While only the text of claim 1 is cited in this section, the corresponding elements of method claim 9, as discussed 
above, are met by the same Miyashita disclosures. 
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from the group consisting of molybdenum, chromium, tantalum, titanium or alloys thereof 

(claims 4 and 5), that the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof (claims 6 and 14); and that the upper layer wiring material is 

selected such that the upper layer wiring material does not become insoluble in an acid or 

alkaline etchant (claims 7-8 and 15-16). 

Kubota discloses a wiring with an upper and lower layer (claims 2 and 10), where the 

lower layer wiring material is aluminum or aluminum alloy (claim 3 and 11) and the upper layer 

wiring material from a group consisting of chromium, titanium, tantalum, molybdenum or alloys 

thereof (claims 4-6 and 14). See e.g., Kubota, col. 4,11. 39-55. The disclosed upper layer wiring 

materials, such as molybdenum, inherently do not become insoluble in an acid or alkaline etchant 

(claims 7-8 and 15-16). See '629 file history, Office Action dated May 29, 2003 at page 3 

(rejecting the claims based on the disclosure of a bilayer with a bottom layer of aluminum and an 

upper layer of chromium, molybdenum, or tantalum). 

3. The Combined Teachings of Miyashita and Kubota Render Obvious 
Claims 2-8 and 10-16 of the '629 Patent 

Miyashita describes exemplary wiring structures, such as aluminum/chromium film, 

suggesting other wiring structures may be substituted as appropriate. See, e.g., Miyashita, 

[0038]-[0039]. Kubota teaches an improved wiring structure with the upper layer having a high 

hardness. See e.g., Kubota, col. 4,11. 39-45. Thus, based on these teachings, it would be obvious 

to one of ordinary skill in the art at the time of the '629 patent to substitute the well known 

improved dual layer wiring of Kubota for the wiring in Miyashita in a predictable way to obtain 

predictable results. Additionally, one of skill would have replaced the upper material of 

Miyashita for the molybdenum as taught in Kubota, since molybdenum is harder to oxidize and 

because it is obvious to one of ordinary skill in the art to employ a material for its intended use. 
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Accordingly, Miyashita in view of Kubota discloses each and every element, and thus 

renders obvious, claims 2-8 and 10-16 of the '629 patent. A claim chart providing a detailed 

element by element analysis of the obviousness by Miyashita in view of Kubota of claims 2-8 

and 10-16 of the '629 patent is attached is Appendix CC32. 
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VI. CONCLUSION 

Because a reasonable examiner would consider the above identified teachings and prior 

art references important in deciding whether to allow the claims of the '629 patent, this Request 

raises a substantial new question of patentability as to claims 1-16 that should be considered 

during reexamination. 

Respectfully submitted, 

Date: March 16, 2010 /Song K. Jung/ By 
Song K. Jung 
Reg. No. 35,210 
McKenna Long & Aldridge LLP 
1900 K Street, N.W. 
Washington D.C. 20006 
(202) 496-7500 
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22313-1450 

I I REEXAM CONTROL NUMBER FILING OR 371 (c) DATE PATENT NUMBER 

90/009,697 03/16/2010 6689629 
CONFIRMATION NO. 5947 

REEXAMINATION REQUEST 
NOTICE 

MCKENNA LONG & ALDRIDGE, LLP 
1900 K STREET, NW 
WASHINGTON, DC 20006 

<JC000000040730875 

Date Mailed: 03/19/2010 

NOTICE OF REEXAMINATION REQUEST FILING DATE 

(Third Party Requester) 

Requester is hereby notified that the filing date of the request for reexamination is 03/16/2010, the date that the 
filing requirements of 37 CFR § 1.510 were received. 

A decision on the request for reexamination will be mailed within three months from the filing date of the request 
for reexamination. (See 37 CFR 1.515(a)). 

A copy of the Notice is being sent to the person identified by the requester as the patent owner. Further patent 
owner correspondence will be the latest attorney or agent of record in the patent file. (See 37 CFR 1.33). Any 
paper filed should include a reference to the present request for reexamination (by Reexamination Control 
Number). 

cc: Patent Owner 
24504 
THOMAS, KAYDEN, HORSTEMEYER & RISLEY, LLP 
600 GALLERIA PARKWAY, S.E. 
STE 1500 
ATLANTA, GA 30339-5994 

/rbell/ 

Legal Instruments Examiner 
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900 
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90/009,697 03/16/2010 6689629 
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THOMAS, KAYDEN, HORSTEMEYER & RISLEY, LLP 
600 GALLERIA PARKWAY, S.E. 
STE 1500 
ATLANTA, GA 30339-5994 

;000000040730876 

Date Mailed: 03/19/2010 

NOTICE OF ASSIGNMENT OF REEXAMINATION REQUEST 

The above-identified request for reexamination has been assigned to Art Unit 3992. All future correspondence to 
the proceeding should be identified by the control number listed above and directed to the assigned Art Unit. 

A copy of this Notice is being sent to the latest attorney or agent of record in the patent file or to all owners of 
record. (See 37 CFR 1.33(c)). If the addressee is not, or does not represent, the current owner, he or she is 
required to forward all communications regarding this proceeding to the current owner(s). An attorney or agent 
receiving this communication who does not represent the current owner(s) may wish to seek to withdraw pursuant 
to 37 CFR 1.36 in order to avoid receiving future communications. If the address of the current owner(s) is 
unknown, this communication should be returned within the request to withdraw pursuant to Section 1.36. 

cc: Third Party Requester(if any) 
MCKENNA LONG & ALDRIDGE, LLP 
1900 K STREET, NW 
WASHINGTON, DC 20006 

/rbell/ 

Legal Instruments Examiner 
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900 
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Litigation Search Report CRU 3999 
iiBli Reexam Control No. 90/009,697 WMfe! 

From: MANUEL SALDANA 
Location: CRU 3999 
MDW 7C55 
Phone: (571) 272-7740 

TO: MARK REINHART 
Location: CRU 
Art Unit: 3992 
Date: 03/20/10 

MANUEL.SALDANA@uspto.gov 

m Search Notes a 

Litigation was found for US Patent Number: 6,689,629. 
DOCKET 1:07CV357 (NOT CLOSED) 
DOCKET 1:07CV137 (CLOSED 05/30/07). 

1)1 performed a KeyCite Search in Westlaw, which retrieves all  history on the patent including any 
litigation. . . 

2) I performed a search on the patent in Lexis CourtLink for any open dockets or closed cases. 

3) I performed a search in Lexis in the Federal Courts and Administrative Materials databases for any cases 
found. 

4) I performed a search in Lexis in the IP Journal and Periodicals database for any articles on the patent. 

5) I performed a search in Lexis in the news databases for any articles about the patent or any articles about 
litigation on this patent. 
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Westlaw, 

Date of Printing: Mar 20,2010 

KEYCITE 

H US PAT 6689629 ARRAY SUBSTRATE FOR DISPLAY, METHOD OF MANUFACTURING ARRAY 
SUBSTRATE FOR DISPLAY AND DISPLAY DEVICE USING THE ARRAY SUBSTRATE, Assignee: 
International Business Machines (Feb 10,2004) 

History 

Direct History 

1 ARRAY SUBSTRATE FOR DISPLAY, METHOD OF MANUFACTURING ARRAY SUB­
STRATE FOR DISPLAY AND DISPLAY DEVICE USING THE ARRAY SUBSTRATE, 
US PAT 6689629, 2004 WL 247094 (U.S. PTO Utility Feb 10, 2004) (NO. 10/068500) 

ss> 

Construed and Ruled Infringed by 
H 2 LG Display Co., Ltd. v. AU Optronics Corp., — F.Supp.2d —, 2010 WL 545921, 2010 Mark-

man 545921 (D.Del. Feb 16, 2010) (NO. CIV.A. 06-726-JJF, CIV.A. 07-357-JJF) (Markman Or­
der Version) 

H 3 LIQUID-CRYSTAL DISPLAY, LIQUID-CRYSTAL CONTROL CIRCUIT, FLICKER INHIBI­
TION METHOD, AND LIQUID-CRYSTAL DRIVING METHOD, US PAT 6778160, 2004 WL 
1839025 (U.S. PTO Utility Aug 17, 2004) (NO. 09/760131) 

Construed and Ruled Infringed by 
4 LG Display Co., Ltd. v. AU Optronics Corp., — F.Supp.2d —, 2010 WL 545921,2010 Mark-

man 545921 (D.Del. Feb 16,2010) (NO. CIV.A. 06-726-JJF, CIV.A. 07-357-JJF) (Markman Or-
H 

der Version) 

H 5 SIGNAL TRANSMISSION DEVICE HAVING FLEXIBLE PRINTED CIRCUIT BOARDS, US 
PAT 7090506,2006 WL 2358291 (U.S. PTO Utility Aug 15, 2006) (NO. 10/921462) 

Construed and Ruled Infringed by 
H 6 LG Display Co., Ltd. v. AU Optronics Corp., — F.Supp.2d —, 2010 WL 545921,2010 Mark-

man 545921 (D.Del. Feb 16, 2010) (NO. CIV.A. 06-726-JJF, CIV.A. 07-357-JJF) (Markman Or­
der Version) 

H 7 BACKLIGHT UNIT AND LIQUID CRYSTAL DISPLAY UTILIZING THE SAME, US PAT 
7125157,2006 WL 3011617 (U.S. PTO Utility Oct 24, 2006) (NO. 10/902914) 

Construed and Ruled Infringed by 
H 8 LG Display Co., Ltd. v. AU Optronics Corp., — F.Supp.2d —, 2010 WL 545921, 2010 Mark-

man 545921 (D.Del. Feb 16,2010) (NO. CIV.A. 06-726-JJF, CIV.A. 07-357-JJF) (Markman Or­
der Version) 
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Related References 

H 9 LG.Phillips LCD Co., Ltd. v. Chi Mei Optoelectronics Corp., 551 F.Supp.2d 333 (D.Del. Apr 29, 
2008) (NO. CIV.A. 06-726-JJF, CIV.A. 07-357-JJF) 

10 LG Display Co., Ltd. v. AU Optronics Corp., — F.R.D. — 
2010) (NO. CIV.A. 06-726-JJF, CIV.A. 07-357-JJF) 

11 LG Display Co., Ltd. v. AU Optronics Corp., — F.R.D. —, 2010 WL 723673 (D.Del. Mar 02, 
2010) (NO. CIV.A. 06-726-JJF, CIV.A. 07-357-JJF) 

H 2010 WL 545916 (D.Del. Feb 16, 

H 

Court Documents 

Trial Court Documents (U.S.A.) 

D.Del. Trial Pleadings 
12 LG. PHILIPS LCD CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION; 

AU Optronics Corporation, AU Optronics Corporation of America; Tatung Company; Tatung 
Company of America, Inc.; and Viewsonic Corporation, Defendants. AU OPTRONICS COR­
PORATION, Plaintiff, v. LG.PHILIPS LCD CO., LTD and LG., 2008 WL 1995673 (Trial Plead­
ing) (D.Del. Mar. 6, 2008) Chi Mei Optoelectronics USA, Incanswer, Affirmative Defenses 
and Counterclaims to the Counterclaims of LG.Philips LCD CO., Ltd. (NO. 106CV00726) 

13 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 1995674 (Trial Pleading) (D.Del. Mar. 13, 2008) LG Display Co., Ltd.'s 
Answer to Chi Mei Optoelectronics USA, Inc.'s Counterclaims and Counterclaims Asserted 
Against Chi Mei Optoelectronics Corporation (NO. 106CV00726) 

14 LG. DISPLAY CO., LTD, Plaintiff, v. CHI MEI OPTOELETRONICS CORPORATION; Chi 
Mei Optoelectronics USA, Inc.; Auo Optronics Corporation; and Au Optronics Corporation 
America, Defendants., 2009 WL 1347868 (Trial Pleading) (D.Del. Jan. 6, 2009) Auo Defend­
ants' First Amended Answer to and Counterclaim Against Plaintiff and Additional Party 
Lg. Display America, Inc. (NO. 106CV00726) 

15 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION; Au 
Optronics Corporation, Au Optronics Corporation of America; Tatung Company; Tatung Com­
pany of America, Inc.; and Viewsonic Corporation, Defendants. AU OPTRONICS CORPORA­
TION, Plaintiff, v. LG DISPLAY CO., LTD and Lg Display A, 2009 WL 1347870 (Trial Plead­
ing) (D.Del. Jan. 15, 2009) Chi Mei Optoelectronics Corporation's First Amended Answer, 
Affirmative Defenses and Counterclaims to the Complaint of Lg Display Co., Ltd. (NO. 

« 106CV00726) 
16 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 

Defendants., 2009 WL 1347874 (Trial Pleading) (D.Del. Jan. 26, 2009) LG Display America, 
Inc.'s Answer in Response to AU Optronics Corporation's Counterclaim Against Plaintiff 
LG Display Co., Ltd. and Additional Party LG Display America, Inc. (NO. 106CV00726) 

17 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 1347875 (Trial Pleading) (D.Del. Jan. 27, 2009) LG Display Co., Ltd.'s 
Answer in Response to Au Optronics Corporation's Counterclaim Against Plaintiff 

© 2010 Thomson Reuters. All rights reserved. 
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Lg.philips Led Co., Ltd. and Additional Party Lg Display America, Inc. (NO. 106CV00726) 

D.Del. Expert Testimony 
18 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al.. 

Defendants., 2008 WL 5680917 (Expert Report and Affidavit) (D.Del. Aug. 10, 2008) Declara­
tion of Dr. Pochi Yeh (NO. 06-726, JJF) 

19 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680918 (Expert Report and Affidavit) (D.Del. Aug. 10, 2008) Declara­
tion of Dr. John D. Villasenor in Support of Cmo's Opening Brief on Claim Construction 
(NO. 06-726, JJF) 

20 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680919 (Expert Report and Affidavit) (D.Del. Aug. 11, 2008) Declara­
tion of Dr. Miltiadis Hatalis in Support of Defendants Chi Mei Optoelectronics' Proposed 
Claim Constructions (NO. 06-726, JJF) 

21 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680921 (Expert Report and Affidavit) (D.Del. Aug. 29, 2008) Declara­
tion of Dr. George M. Pharr (NO. 06-726, JJF) 

22 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680920 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of David Eccles (NO. 06-726, JJF) 

23 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680922 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of Dr. Allan R. Kmetz (NO. 06-726, JJF) 

24 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680923 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of Dr. Pochi Yeh in Support of Responsive Brief (NO. 06-726, JJF) 

25 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants; Au Optronics Corporation, Plaintiff, v. LG Display Co., Ltd. and LG Display 
America, Inc., Defendants., 2008 WL 7505544 (Expert Report and Affidavit) (D.Del. Oct. 31, 
2008) Supplemental Declaration of Aris K. Silzars in Support of Au Optronics' Reply Brief 
in Support of Its Motion to Compel LGD to Produce Complete GDS Files (NO. 06-726-JJF, 
07-357-JJF) 

26 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
America et al., 2009 WL 5850939 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report 
of Expert Tsu-Jae King Liu, Ph.D. Regarding Invalidity of United States Patent Number 
5,019,002 (NO. 06CV00726) 

27 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
AMerica., 2009 WL 5850940 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report of 
Expert Regarding Invalidity of United States Patent Number 7,218,374 of Lawrence Tan-
nas, Jr. (NO. 06CV00726) 

28 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 

©2010 Thomson Reuters. All rights reserved. 
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America., 2009 WL 5850941 (Expert Report and Affidavit) (D.Del. Feb. 27,2009) Report of 
Expert Webster Howard, Ph.D. Regarding Invalidity of United States Patent Numbers 
5,905,274,6,815,321, and 7,176,489 (NO. 06CV00726) 

D.Del. Trial Depositions and Discovery 
29 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor­

poration America; Chi Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD and LG 
Display America, Inc., Defendants., 2009 WL 3296153 (Trial Deposition and Discovery) (D.Del. 
May 22, 2009) Au Optronics Corporation's Second Set of Interrogatories to Lg Display Co., 
Ltd. (Nos. 14-23) (NO. 106CV00726) 

30 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3296155 (Trial Deposition and Discovery) (D.Del. May 22,2009) LG 
Display Co., Ltd.'s Responses to Au Optronics Corporation's Second Set of Interrogatories 
(Nos. 14-23) (NO. 106CV00726) 

D.Del. Trial Motions, Memoranda And Affidavits 
31 AU OPTRONICS CORPORATION, Plaintiff, v. LG.PHILIPS LCD CO., LTD. and LG.Philips 

LCD America, Inc., Defendants; LG.Philips LCD Co., Ltd. and LG.Philips LCD America, Inc., 
Counterclaim Plaintiffs, v. AU Optronics Corporation; AU Optronics Corporation of America; 
Chi Mei Optoelectronics Corporation; an, 2007 WL 2933013 (Trial Motion, Memorandum and 
Affidavit) (D.Del. Jul. 19, 2007) LG.Philips LCD Co., Ltd. and LG.Philips LCD America, 
Inc.'s Answering Brief in Opposition to Chi Mei Optoelectronics Corporation's Motion to 
Dismiss for Lack of Personal Jurisdiction and for Insuffici (NO. 07-CV-357-JJF) 

32 LG. PHILIPS LCD CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION; 
Au Optronics Corporation, Au Optronics Corporation of America; Tatung Company; Tatung 
Company of America, Inc.; and Viewsonic Corporation, Defendants. AU OPTRONICS COR­
PORATION, Plaintiff, v. LG. PHILIPS LCD CO., LTD and LG, 2008 WL 1995672 (Trial Mo­
tion, Memorandum and Affidavit) (D.Del. Mar. 4,2008) Chi Mei Optoelectronics Corpora­
tion's Opening Brief in Support of Its Motion to Strike Plaintiffs Second ""first Amended 
Complaint" (NO. 106CV00726) 

33 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 1995675 (Trial Motion, Memorandum and Affidavit) (D.Del. Mar. 17, 
2008) Plaintiffs Answering Brief in Opposition to Chi Mei Optoelectronics Corporation's 
Motion to Strike Plaintiffs Amended Complaint (NO. 106CV00726) 

34 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION; Au 
Optronics Corporation, Au Optronics Corporation of America; Tatung Company; Tatung Com­
pany of America,inc.; and Viewsonic Corporation, Defendants. AU OPTRONICS CORPORA­
TION, Plaintiff, v. LG DISPLAY CO., LTD and LG Display Am, 2008 WL 1995676 (Trial Mo­
tion, Memorandum and Affidavit) (D.Del. Mar. 25,2008) Reply Brief of Chi Mei Optoelec­
tronics Corporation in Support of Its Motion to Strike Plaintiffs Second ""First Amended 
Complaint" (NO. 106CV00726) 

35 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor-
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poration America; Chi Mei Optoelectronics Corporation and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2008 WL 6002377 (Trial Motion, Memorandum and Affi­
davit) (D.Del. Aug. 11, 2008) Auo's Opening Claim Construction Brief (NO. 106CV00726) 

36 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002378 (Trial Motion, Memorandum and Affidavit) (D.Del. Aug. 11, 
2008) Memorandum In Support of Defendants Chi Mei Optoelectronics' Proposed Claim 
Constructions (NO. 106CV00726) 

37 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002379 (Trial Motion, Memorandum and Affidavit) (D.Del. Aug. 12, 
2008) Opening Claim Construction Brief of Plaintiff LG Display Co., Ltd. (NO. 
106CV00726) 

38 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and 
LG Display America, Inc., Defendants., 2008 WL 6002380 (Trial Motion, Memorandum and Af­
fidavit) (D.Del. Sep. 4,2008) Auo's Response To Lgd's Claim Construction Briefing On 
Auo's Patents (NO. 106CV00726) 

39 LG DISPLAY CO., Ltd., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Corpor­
ation America; CHI, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2008 WL 6002381 (Trial Motion, Memorandum and Affi­
davit) (D.Del. Sep. 4, 2008) Auo's Responsive Claim Construction Brief for Lg Display's Pat­
ents (NO. 106CV00726) 

40 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002382 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Response of Plaintiff Lg Display Co., Ltd. To Auo's Opening Claim Construction 
Brief (NO. 106CV00726) 

41 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002383 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Response of Plaintiff Lg Display Co., Ltd. To Cmo's Opening Claim Construction 
Brief (NO. 106CV00726) 

42 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al.. 
Defendants., 2008 WL 6002384 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Chi Mei Optoelectronics' Answering Memorandum Regarding Proposed Claim Con­
structions (NO. 106CV00726) 

43 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002385 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 10, 
2008) Plaintiff LG Display Co., Ltd.'s Brief in Support of its Motion to Strike AU Optronics 
Corporation's Claim Construction Briefs (NO. 106CV00726) 

44 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6137427 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 10, 
2008) Plaintiff Lg Display Co., Ltd.'s Brief in Support of Its Motion to Strike Chi Mei Opto-
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electronics Corporation's Claim Construction Briefs (NO. 06-726, JJF) 
45 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 

Defendants., 2008 WL 6002386 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 29, 
2008) Defendants Chi Mei Optoelectronics' Answering Brief In Opposition To Plaintiff LG 
Display's Motion to Strike Claim Construction Briefs (NO. 106CV00726) 

46 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002387 (Trial Motion, Memorandum and Affidavit) (D.Del. Oct. 8, 
2008) Plaintiff LG Display Co., Ltd.'s Reply Brief In Support of its Motion to Strike CMO's 
Claim Construction Briefs (NO. 106CV00726) 

47 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendats., 2009 WL 1347872 (Trial Motion, Memorandum and Affidavit) (D.Del. Jan. 20, 
2009) Plaintiff Lg Display's Opening Brief in Support of its Motion to Compel Au Optronics 
Corporation and Chi Mei Optoelectronics Corporation to Provide Knowledgeable Depos­
ition Witnesses and for Entry of (NO. 106CV00726) 

48 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 1347876 (Trial Motion, Memorandum and Affidavit) (D.Del. Feb. 6, 
2009) Defendant Au Optronics Corporation's Answering Brief in Opposition to Plaintiff Lg 
Display Co., Ltd.'s Motion to Compel Auo to Provide Knowledgeable Deposition Witnesses 
and for Entry of Protective Or (NO. 106CV00726) 

49 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; Chi Mei Optoelectronics Corporation, and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2009 WL 1347859 (Trial Motion, Memorandum and Affi­
davit) (D.Del. Feb. 17, 2009) Defendant AU Optronics Corporation's Corrected Answering 
Brief in Opposition to Plaintiffs Motion to Strike Advice of Counsel Defense or in the Al­
ternative, to Compel Production of Documents, Witness (NO. 106CV00726) 

50 LG DISPLAY CO., LTD., Plaintiff, v. AU OPIRONICS CORPORATION; AU Optronics Cor­
poration America; Chi Mei Optoelectronics Corporation, and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2009 WL 1347866 (Trial Motion, Memorandum and Affi­
davit) (D.Del. Feb. 17,2009) Defendant AU Optronics Corporation's Answering Brief in Op­
position to Plaintiff Lg Display Co., Ltd.'s Motion to Compel Additional Correlation 
Charts, Technical Documents, and Damages Discovery (NO. 106CV00726) 

51 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242274 (Trial Motion, Memorandum and Affidavit) (D.Del. May 1, 2009) Chi Mei 
Optoelectronics' Motion in Limine No.2 to Preclude Lg Display from Presenting Evidence 
or Argument Regarding Findings of Infringment or Validity from Prior Litigation (NO. 
106CV00726) 

52 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
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Inc., Defendants., 2009 WL 3242275 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 
2009) Auo's Opening Brief in Support of Its Motion for Summary Judgment of Unenforeab-
ility of Claim 1 of Lgd's 449 Patent (NO. 106CV00726) 

53 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and Lg Display America, Inc., Defendants., 
2009 WL 3242276 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No. 3 to Exclude Evidence of LG Display Settlement 
Agreements (NO. 106CV00726) 

54 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and CHI Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242277 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No. 4 to Exclude Testimony By Lgd's Expert Witness 
Arthur Cobb Due to Failure to Comply with the Requirements of FRCP 26 (NO. 
106CV00726) 

55 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242278 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No. 5 to Preclude Lg Display from Presenting Evidence 
or Argument Regarding the Supplemental Expert Report of Dr. Elliott Schlam and to 
Strike the Report (NO. 106CV00726) 

56 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242279 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No.6 to Preclude Lg Display Form Presenting Evidence 
or Argument Regarding the Rebuttal Expert Reports of Dr. Elliott Schlam and to Strike the 
Reports (NO. 106CV00726) 

57 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242280 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No.7 to Preclude LG Display from Introducing Evidence 
on Yield (NO. 106CV00726) 

58 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., Ltd. and Lg Display America, Inc., Defendants., 
2009 WL 3242281 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Memorandum of Points and Authorities in Support of Motion for Partial 
Summary Judgment Finding Non-Infringement of U.S. Patent 6,803,984 By Chi Mei Opto­
electronics' Fab V (NO. 106CV00726) 
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59 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242282 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics Corporation's Memorandum of Points and Authorities in Support of Its 
Motion for Partial Summary Judgment Finding Non-Infringement of U.S. Patent No. 
7,218,374 By Certain Cmo Pr (NO. 106CV00726) . 

60 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3242283 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 
2009) AUO's Opening Brief in Support of Its Motion for Summary Judgment of Invalidity 
of All of Claims of LCD's "737 Patent (NO. 106CV00726) 

61 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3242284 (Trial Motion, Memorandum and Affidavit) (D.Del. May 12, 
2009) Plaintiff LG Display Company Ltd.'s Reply Breif in Support of Its Motion to Strike 
or Preclude Chi Mei Optoelectronics Corporation and Chi Mei Optoelectronics USA, Inc. 
From Asserting an Advice of Cou (NO. 106CV00726) 

62 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3242285 (Trial Motion, Memorandum and Affidavit) (D.Del. May 12, 
2009) LG Display Co., Ltd.'s Reply Brief in Support of Its Motion to Compel Auo to 
Provide Knowledgeable Witnesses on Key Inducement and Damages Deposition Topics 
(NO. 106CV00726) 

63 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORAION, et al., 
Defendants., 2009 WL 3242286 (Trial Motion, Memorandum and Affidavit) (D.Del. May 13, 
2009) LG Display Co., Ltd.'s Opposition to AUO's Motion to Supplement Briefing of Its 
Motion to Preclude LG Display's Reliance On Invalidating Prior Art (NO. 106CV00726) 

64 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; CHI, MEI Optoelectronics Corporation; and CHI MEI Optoelectronics USA, 
Inc., Defendants., 2009 WL 3242287 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) AUO's Opening Brief in Support of its Motion for Summary Judgment of Invalid­
ity on all Claims of LCD's "274, "321 and "489 Patents (NO. 106CV00726) 

65 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3242288 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) Au Optronics' Motion in Limine No. 1 to Exclude any Opinion Testimony by LG 
Display's Technical Experts Regarding any Devices or Processess that they have not Ana­
lyzed (NO. 106CV00726) 

66 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245830 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) Au Optronicss' Motion in Limine No.2 to Preclude Any Reference to the Prior Cpt 
Litigations (NO. 106CV00726) 

67 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor-
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poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245831 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) Au Optronics' Motion in Limine No.3 to Preclude Any Testimony from the Prior 
CPT Litigations, Including Reliance by Experts on the Prior Testimony of Expert Michael 
Keeley in the California CPT Litiga (NO. 106CV00726) 

68 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245832 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
22, 2009) AU Optronics' Motion in Limine No. 4 to Preclude Any Testimony from the Prior 
CPT Litigations, Including Reliance By Experts on the Prior Testimony of Dr. Holmberg, 
Mr. Castleberry, and Mr. Ho Lee in (NO. 106CV00726) 

69 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245833 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
22, 2009) Au Optronics' Motion in Limine No.5 to Preclude Lg Display from Introducing 
Any Evidence Regarding Yield Percentage and to Preclude Mr. Cobb from Offering Any 
Opinions Based Upon Yield Improvements (NO. 106CV00726) 

70 LG DISPLAY COMPANY, LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORA­
TION, et al., Defendants., 2009 WL 3245834 (Trial Motion, Memorandum and Affidavit) 
(D.Del. May 22, 2009) LG Display Co., Ltd.'s Motion in Limine No. 1 to Preclude Joyce Pan 
and James Chen from Testifying at Trial because They Were not Timely Identified by AU 
Optronics Corporation (NO. 106CV00726) 

71 LG DISPLAY COMPANY, LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORA­
TION, et al., Defendants., 2009 WL 3245835 (Trial Motion, Memorandum and Affidavit) 
(D.Del. May 22, 2009) Lg Display Co., Ltd.'s Motion in Limine No. 2 to Preclude Auo's Ex­
perts from Asserting Prior Art Against Lg Display's Patents that They Did not Address in 
Their Expert Reports (NO. 106CV00726) 

72 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORP., et al., Defend­
ants., 2009 WL 3245836 (Trial Motion, Memorandum and Affidavit) (D.Del. May 22, 2009) LG 
Display Co., Ltd's Motion Inlimine No. 4 to Preclude the Introduction of Testimony from 
the Depostion of Third Party Catalyst Sales, Inc. Prior to Appearance At the Deposition By 
All Counsel (NO. 106CV00726) ' 

73 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245837 (Trial Motion, Memorandum and Affidavit) (D.Del. May 22, 
2009) Lg Display Co., Ltd.'s Motion in Limine No. 3 to Preclude Auo from Offering Evid­
ence Regarding Advice of Counsel (NO. 106CV00726) 

74 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245838 (Trial Motion, Memorandum and Affidavit) (D.Del. May 28, 
2009) Lg Display Co., Ltd.'s Opposition to Auo's ""Addendum" to Its Motion Limine No. 7 
(NO. 106CV00726) 

75 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245839 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 5, 
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2009) Auo's Opposition to Lgd's Motion in Limine to Preclude Auo from Introducing Live 
Testimony from Mr. Kuang-Tao (""Surf") Sung or Other Evidence Allegedly Showing 
Dates of Conception and Reduction to P (NO. 106CV00726) 

76 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245840 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 5, 
2009) Addendum to AUO's Motion in Limine No. 7 (D.I. 1266), Regarding Additional Un­
timely Prior Art Documents (LGD 2170033-2170457, Produced by LGD on May 26,2009) 
(NO. 106CV00726) 

77 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245841 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 8, 
2009) Au Optronics' Response to Lg Display Co. Ltd.'s Motion in Limine No.5 to Preclude 
Introduction of Evidence or Opinion Testimony Concerning Electro-Static Discharge Re­
pairs and Repair Costs (NO. 106CV00726) 

78 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245842 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 8, 
2009) Au Optronics' Response to Lg Display Co. Ltd.'s Motion in Limine No. 3 (NO. 
106CV00726) 

79 LG DISPLAY COMPANY, LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORA­
TION, et al., Defendants., 2009 WL 3245843 (Trial Motion, Memorandum and Affidavit) 
(D.Del. Jun. 12, 2009) LG Display Co., Ltd.'s Motion in Limine No.5 to Preclude Auo from 
Introducing Evidence or Opinion Testimony Concerning Purported Electro-Static Dis­
charge Repairs and Repair Costs (NO. 106CV00726) 

80 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245844 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) LG Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 5 
(NO. 106CV00726) 

81 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORP., et al., Defend­
ants., 2009 WL 3245845 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 2009) Lg 
Display Co., Ltd.'s Opposition to Au Optronics Corporation's Motion in Limine No.6 to 
Preclude Lgd from Relying On Certain Defenses and Evidence that Lgd Failed to Disclose 
During Discovery (NO. 106CV00726) 

82 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245846 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) LG Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 4 
to Preclude Any Testimony from the Prior CPT Litigations, Including Reliance By Experts 
On the Prior Testimony of Dr. Ho (NO. 106CV00726) 

83 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245847 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) LG Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 1 
(NO. 106CV00726) 
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84 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245848 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) Lg Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 2 
to Preclude Any Reference to the Prior Cpt Litigations (NO. 106CV00726) 

85 LG DISPLAY COMPANY, LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORA­
TION, et al., Defendants., 2009 WL 3245849 (Trial Motion, Memorandum and Affidavit) 
(D.Del. Jun. 12, 2009) LG Display Co., Ltd.'s Motion in Limine to Preclude AU Optronics 
Corporation from Introducing Live Testimony from Mr. Kuang-Tao (""Surf') Sung or 
Other Evidence Allegedly Showing Dates of Conception (NO. 106CV00726) 

D.Del. 
86 John D. Villasenor, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectron­

ics Corporation et al, 2008 WL 6877461 (Court-filed Expert Resume) (D.Del. Aug. 12,2008) 
Expert Resume of John D. V (NO. 106CV00726) 

87 Pochi Yeh, curriculum vitae filed in LG. Philips LCD Co. Ltd. v. Chi Mei Optoelectronics Cor­
poration et al, 2008 WL 6889166 (Court-filed Expert Resume) (D.Del. Aug. 12,2008) Expert 
Resume of Pochi Yeh (NO. 106CV00726) 

88 Miltiadis K. Hatalis, curriculum vitae filed in LG,Philips LCD Co. Ltd. v. Chi Mei Optoelectron­
ics Corporation et al, 2008 WL 6889167 (Court-filed Expert Resume) (D.Del. Aug. 12,2008) 
Expert Resume of Miltiadis K. Hatalis (NO. 106CV00726) 

89 David A. Eccles, curriculum vitae filed in LG .Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6877462 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of David A. Eccles (NO. 106CV00726) 

90 Allan R. Kmetz, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6877463 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of Allan R. Kmetz (NO. 106CV00726) 

91 George M. Pharr, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6882352 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of George M. Pharr (NO. 106CV00726) 

D.Del. Trial Filings 
92 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159025 (Trial Filing) (D.Del. Jul. 29, 2008) Claim Construction Chart (NO. 06CV00726) 
93 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159026 (Trial Filing) (D.Del. Jul. 29, 2008) Claim Construction Chart (NO. 06CV00726) 
94 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159027 (Trial Filing) (D.Del. Jul. 29, 2008) Claim Construction Chart (NO. 06CV00726) 
95 LG PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159028 (Trial Filing) (D.Del. Jul. 29, 2008) Claim Construction Chart (NO. 06CV00726) 
96 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159029 (Trial Filing) (D.Del. Jul. 29, 2008) Claim Construction Chart (NO. 06CV00726) 
97 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
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WL 6159030 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
98 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159031 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
99 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159032 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
100 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159033 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
101 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159034 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
102 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159035 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
103 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159036 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
104 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159037 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
105 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159038 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
106 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159039 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
107 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159040 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
108 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159041 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
109 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159042 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
110 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159043 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
111 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159044 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
112 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159045 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
113 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159046 (Trial Filing) (D.Del. Aug. 6, 2008) Joint Claim Construction Statement - Ex­
hibit B LG Display USP 5,019,002 (NO. 06CV00726) 

114 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
WL 6159047 (Trial Filing) (D.Del. Aug. 6, 2008) Joint Claim Construction Statement - Ex­
hibit C LG Display USP 5,825,449 (NO. 06CV00726) 

115 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
WL 6159048 (Trial Filing) (D.Del. Aug. 6, 2008) Joint Claim Construction Statement - Ex­
hibit D LG Display USP 6,664,569 (NO. 06CV00726) 

116 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
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WL 6159049 (Trial Filing) (D.Del. Aug. 6,2008) Joint Claim Construction Statement - Ex­
hibit E LG Display USP 6,803,984 (NO. 06CV00726) 

117 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 . 
WL 6159050 (Trial Filing) (D.Del. Aug. 6,2008) Joint Claim Construction Statement - Ex­
hibit F LG Display USP 5,905,274 (NO. 06CV00726) 

118 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
WL 6159051 (Trial Filing) (D.Del. Aug. 6, 2008) Joint Claim Construction Statement - Ex­
hibit G LG Display USP 6,815,321 (NO. 06CV00726) 

119 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
WL 6159052 (Trial Filing) (D.Del. Aug. 6, 2008) Joint Claim Construction Statement - Ex­
hibit H LG Display USP 7,176,489 (NO. 06CV00726) 

Dockets (U.S.A.) 

D.Del. 
120 LG.PHILIPS LCD CO. LTD. v. CHI MEI OPTOELECTRONICS CORPORATION ET AL, NO. 

I:06cv00726 (Docket) (D.Del. Dec. 1, 2006) 
121 AU OPTRONICS CORPORATION v. LG.PHILIPS LCD CO. LTD. ET AL, NO. I:07cv00357 

(Docket) (D.Del. Jun. 6, 2007) 

Expert Court Documents (U.S.A.) 

D.Del. Expert Testimony 
122 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al.. 

Defendants., 2008 WL 5680917 (Expert Report and Affidavit) (D.Del. Aug. 10, 2008) Declara­
tion of Dr. Pochi Yeh (NO. 06-726, JJF) 

123 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680918 (Expert Report and Affidavit) (D.Del. Aug. 10, 2008) Declara­
tion of Dr. John D. Villasenor in Support of Cmo's Opening Brief on Claim Construction 
(NO. 06-726, JJF) 

124 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680919 (Expert Report and Affidavit) (D.Del. Aug. 11, 2008) Declara­
tion of Dr. Miltiadis Hatalis in Support of Defendants Chi Mei Optoelectronics' Proposed 
Claim Constructions (NO. 06-726, JJF) 

125 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680921 (Expert Report and Affidavit) (D.Del. Aug. 29, 2008) Declara­
tion of Dr. George M. Pharr (NO. 06-726, JJF) 

126 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680920 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of David Eccles (NO. 06-726, JJF) 

127 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
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Defendants., 2008 WL 5680922 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of Dr. Allan R. Kmetz (NO. 06-726, JJF) 

128 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680923 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of Dr. Pochi Yeh in Support of Responsive Brief (NO. 06-726, JJF) 

129 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants; Au Optronics Corporation, Plaintiff, v. LG Display Co., Ltd. and LG Display 
America, Inc., Defendants., 2008 WL 7505544 (Expert Report and Affidavit) (D.Del. Oct. 31, 
2008) Supplemental Declaration of Aris K. Silzars in Support of Au Optronics' Reply Brief 
in Support of Its Motion to Compel LGD to Produce Complete GDS Files (NO. 06-726-JJF, 
07-357-JJF) 

130 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
America et al., 2009 WL 5850939 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report 
of Expert Tsu-Jae King Liu, Ph.D. Regarding Invalidity of United States Patent Number 
5,019,002 (NO. 06CV00726) 

131 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
AMerica., 2009 WL 5850940 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report of 
Expert Regarding Invalidity of United States Patent Number 7,218,374 of Lawrence Tan-
nas, Jr. (NO. 06CV00726) 

132 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
America., 2009 WL 5850941 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report of 
Expert Webster Howard, Ph.D. Regarding Invalidity of United States Patent Numbers 
5,905,274, 6,815,321, and 7,176,489 (NO. 06CV00726) 

D.Del. Trial Motions, Memoranda And Affidavits 
133 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 

Defendants., 2008 WL 6002378 (Trial Motion, Memorandum and Affidavit) (D.Del. Aug. 11, 
2008) Memorandum In Support of Defendants Chi Mei Optoelectronics' Proposed Claim 
Constructions (NO. 106CV00726) 

134 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and 
LG Display America, Inc., Defendants., 2008 WL 6002380 (Trial Motion, Memorandum and Af­
fidavit) (D.Del. Sep. 4, 2008) Auo's Response To Lgd's Claim Construction Briefing On 
Auo's Patents (NO. 106CV00726) 

135 LG DISPLAY CO., Ltd., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Corpor­
ation America; CHI, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2008 WL 6002381 (Trial Motion, Memorandum and Affi­
davit) (D.Del. Sep. 4, 2008) Auo's Responsive Claim Construction Brief for Lg Display's Pat­
ents (NO. 106CV00726) 

136 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
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Defendants., 2008 WL 6002382 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Response of Plaintiff Lg Display Co., Ltd. To Auo's Opening Claim Construction 
Brief (NO. 106CV00726) 

137 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002383 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Response of Plaintiff Lg Display Co., Ltd. To Cmo's Opening Claim Construction 
Brief (NO. 106CV00726) 

138 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002384 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Chi Mei Optoelectronics1 Answering Memorandum Regarding Proposed Claim Con­
structions (NO. 106CV00726) 

139 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002385 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 10, 
2008) Plaintiff LG Display Co., Ltd.'s Brief in Support of its Motion to Strike AU Optronics 
Corporation's Claim Construction Briefs (NO. 106CV00726) 

140 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6137427 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 10, 
2008) Plaintiff Lg Display Co., Ltd.'s Brief in Support of Its Motion to Strike Chi Mei Opto­
electronics Corporation's Claim Construction Briefs (NO. 06-726, JJF) 

141 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendats., 2009 WL 1347872 (Trial Motion, Memorandum and Affidavit) (D.Del. Jan. 20, 
2009) Plaintiff Lg Display's Opening Brief in Support of its Motion to Compel Au Optronics 
Corporation and Chi Mei Optoelectronics Corporation to Provide Knowledgeable Depos­
ition Witnesses and for Entry of (NO. 106CV00726) 

142 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor­
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 1347876 (Trial Motion, Memorandum and Affidavit) (D.Del. Feb. 6, 
2009) Defendant Au Optronics Corporation's Answering Brief in Opposition to Plaintiff Lg 
Display Co., Ltd.'s Motion to Compel Auo to Provide Knowledgeable Deposition Witnesses 
and for Entry of Protective Or (NO. 106CV00726) 

143 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor­
poration America; Chi Mei Optoelectronics Corporation, and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2009 WL 1347859 (Trial Motion, Memorandum and Affi­
davit) (D.Del. Feb. 17,2009) Defendant AU Optronics Corporation's Corrected Answering 
Brief in Opposition to Plaintiffs Motion to Strike Advice of Counsel Defense or in the Al­
ternative, to Compel Production of Documents, Witness (NO. 106CV00726) 

144 LG DISPLAY CO., LTD., Plaintiff, v. AU OPIRONICS CORPORATION; AU Optronics Cor­
poration America; Chi Mei Optoelectronics Corporation, and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2009 WL 1347866 (Trial Motion, Memorandum and Affi­
davit) (D.Del. Feb. 17, 2009) Defendant AU Optronics Corporation's Answering Brief in Op­
position to Plaintiff Lg Display Co., Ltd.'s Motion to Compel Additional Correlation 
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Charts, Technical Documents, and Damages Discovery (NO. 106CV00726) 

D.Del. 
145 John D. Villasenor, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectron­

ics Corporation et al, 2008 WL 6877461 (Court-filed Expert Resume) (D.Del. Aug. 12,2008) 
Expert Resume of John D. V (NO. 106CV00726) 

146 Pochi Yeh, curriculum vitae filed in LG. Philips LCD Co. Ltd. v. Chi Mei Optoelectronics Cor­
poration et al, 2008 WL 6889166 (Court-filed Expert Resume) (D.Del. Aug. 12,2008) Expert 
Resume of Pochi Yeh (NO. 106CV00726) • 

147 Miltiadis K. Hatalis, curriculum vitae filed in LG,Philips LCD Co. Ltd. v. Chi Mei Optoelectron­
ics Corporation et al, 2008 WL 6889167 (Court-filed Expert Resume) (D.Del. Aug. 12, 2008) 
Expert Resume of Miltiadis K. Hatalis (NO. 106CV00726) 

148 David A. Eccles, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6877462 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of David A. Eccles (NO. 106CV00726) 

149 Allan R. Kmetz, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6877463 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of Allan R. Kmetz (NO. 106CV00726) 

150 George M. Pharr, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6882352 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of George M. Pharr (NO. 106CV00726) 

D.Del. 
151 AU OPTRONICS CORPORATION v. LG.PHILIPS LCD CO. LTD. ET AL, NO. I:07cv00357 

(Docket) (D.Del. Jun. 6, 2007) 

Patent Family 
152 ARRAY SUBSTRATE FOR LIQUID CRYSTAL DISPLAY, INCLUDES DUMMY CON­

DUCTIVE PATTERNS ARRANGED BETWEEN CONNECTION PADS AND PIXEL ELEC­
TRODES, Derwent World Patents Legal 2002-674166 

Assignments 
153 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DE­

TAILS). Number of Pages: 008, (DATE RECORDED: May 18, 2007) 
154 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DE­

TAILS). Number of Pages: 017, (DATE RECORDED: Dec 21,2005) 

Docket Summaries 
155 AU OPTRONICS CORPORATION v. LG.PHILIPS LCD CO. LTD. ET AL, (D.DEL. Jun 06, 

2007) (NO. 1:07CV00357), (35 USC 271 PATENT INFRINGEMENT) 
156 AU OPTRONICS CORPORATION v. LG.PHILIPS LCD CO., LTD., (W.D.WIS. Mar 08, 2007) 
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(NO. 3:07000137), (PROPERTY RIGHTS; PATENT) 

PriorjArt (Coverage Begins 1976) 
c 157 LIQUID CRYSTAL DISPLAY DEVICE HAVING PERIPHERAL DUMMY LINES, US PAT 

5285301Assignee: Hitachi, Ltd., (U.S. PTO Utility 1994) 
158 LIQUID CRYSTAL DISPLAY WITH ENHANCED GATE PAD PROTECTION AND METH­

OD OF MANUFACTURING THE SAME, US PAT 6163356Assignee: LG Electronics, (U.S. 
PTO Utility 2000) 

c 
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Counter Defendant 

Richard D Kirk 
[COR LD NIC] 
Bayard, PA . 
222 Delaware Avenue, Suite 900 
PO Box 25130 
Wilmington , DE 19899 
USA 
(302) 429-4232 
Fax: (302) 658-6395 
Email: RKIRK@BAYARDLAW.COM 

Ashley Blake Stitzer 
[COR LD NTC] 
Bayard, PA 
222 Delaware Avenue, Suite 900 
PO Box 25130 
Wilmington , DE 19899 
USA 
(302) 429-4242 
Email: ASTITZER@BAYARDLAW.COM 

Lg Display Co, Ltd 
Counter Claimant 

Richard D Kirk 
[COR LD NTC] 
Bayard, PA 
222 Delaware Avenue, Suite 900 
PO Box 25130 
Wilmington , DE 19899 
USA 
(302) 429-4232 
Fax: (302) 658-6395 
Email: RKIRK@BAYARDLAW.COM 

Ashley Blake Stitzer 
[COR LD NTC] 
Bayard, PA 
222 Delaware Avenue, Suite 900 
PO Box 25130 
Wilmington , DE 19899 
USA 
(302) 429-4242 
Email: ASTITZER@BAYARDLAW.COM 

Au Optronics Corporation America 
Counter Defendant 

Karen L Pascale 
[COR LD NTC] 
Young, Conaway, Stargatt & Taylor 
The Brandywine Building 
1000 West Street, 17TH Floor 
PO Box 391 
Wilmington , DE 19899-0391 
USA 
302-571-6600 
Email: KPASCALE@YCST.COM 

Lg Display Co, Ltd 
Counter Claimant 

Richard D Kirk 
[COR LD NTC] 
Bayard, PA 
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Bayard, PA 
222 Delaware Avenue, Suite 900 
PO Box 25130 
Wilmington , DE 19899 
USA 
(302) 429-4242 
Email: ASTITZER@BAYARDLAW.COM 

Karen L Pascale 
[COR LD NTC] 
Young, Conaway, Stargatt & Taylor 
The Brandywine Building 
1000 West Street, 17TH Floor 
PO Box 391 

Au Optronics Corporation 
Counter Defendant 

Wilmington , DE 19899-0391 
USA 
302-571-6600 
Email: KPASCALE@YCST.COM 

Proceeding Text 
Record of case transferred in from District of Wisconsin(Western); Case Number in Other District: 07-C-137. 
Copy of Docket Sheet and original file with documents numbered 1-49 attached. (Attachments: # 1 DI #1# 2 
DI #2# 3 Exhibit A to DI #2# 4 Exhibit B to DI #2# 5 Exhibit C to DI #2# 6 DI #3# 7 DI #4# 8 DI #5# 9 DI 
#6# 10 DI #7# 11 DI #8# 12 DI #9# 13 DI #10# 14 DI #11# 15 DI #12# 16 DI #13# 17 DI #14# 18 DI 
#15# 19 DI #16# 20 DI #17# 21 DI #18# 22 DI #19# 23 DI #20# 24 DI #21# 25 DI #22# 26 DI #23# 27 

. DI #24- SEALED DOCUMENT# 28 DI #25# 29 DI #26# 30 DI #27# 31 DI #28# 32 DI #29# 33 Exhibit A to 
DI #29# 34 Exhibit B to DI #29# 35 Exhibit C to DI #29# 36 Exhibit D to DI #29# 37 Exhibit E to DI #29# 
38 DI #30# 39 DI #31# 40 DI #32- SEALED DOCUMENT# 41 DI #33# 42 DI #34# 43 DI #35# 44 DI #36# 
45 DI #37# 46 DI #38# 47 DI #39# 48 Exhibit A to DI #39# 49 DI #40# 50 DI #41# 51 DI #42# 52 DI 
#43# 53 DI #44# 54 DI #45# 55 DI #46# 56 Exhibit A to DI #46# 57 Exhibit B to DI #46# 58 DI #47# 59 
DI #48# 60 DI #49)(ead) (Entered: 06/08/2007) 

Order granting Motion To Transfer matter to U.S. District Court for the District of Delaware, signed by Judge 
Shabaz on 5/30/07 in U.S.D.C., Wisconsin(Western) - DI # in other district: 49, (ead) (Entered: 06/08/2007) 

COMPLAINT filed against LG.Philips LCD Co. Ltd., LG.Philips LCD America - - filed by AU Optronics Corporation. 
(Filed in USDC/WD/WI on 3/8/07 as DI #2)(Attachments: # 1 Civil Cover Sheet)(ead) (Entered: 06/08/2007) 

MOTION to Dismiss for Improper Venue - filed by LG.Philips LCD America. (Filed in USDC/WD/WI on 3/29/07 
as DI #6) (ead) (Entered: 06/08/2007) 

OPENING BRIEF in Support re 51 MOTION to Dismiss for Improper Venue filed by LG.Philips LCD America. 
(Filed.in USDC/WD/WI on 3/29/07 as DI #7) (ead) (Entered: 06/08/2007) 

AFFIDAVIT of Dong Hoon Han- filed by LG.Philips LCD America. (Filed in USDC/WD/WI on 3/29/07 as DI #8) 
(ead) (Entered: 06/08/2007) 

ANSWERING BRIEF in Opposition re 51 MOTION to Dismiss for Improper Venue filed by AU Optronics 
Corporation. (Filed in USDC/WD/WI on 4/18/07 as DI #27) (ead) (Entered: 06/08/2007) 

REPLY BRIEF re 51 MOTION to Dismiss for Improper Venue filed by LG.Philips LCD America. (Filed in 
USDC/WD/WI on 4/30/07 as DI #31)(ead) (Entered: 06/08/2007) 

REPLY BRIEF re 51 MOTION to Dismiss for Improper Venue filed by LG.Philips LCD America. CORRECTED (Filed 
in USDC/WD/WI on 5/3/07 as DI #36) (ead) (Entered: 06/08/2007) 

MOTION to Compel LG.Philips LCD America to Respond to Requests for Production and Interrogatories and for 
Other Relief - filed by AU Optronics Corporation. (Filed in USDC/WD/WI on 5/18/07 as DI #41) (ead) 
(Entered: 06/08/2007) 

OPENING BRIEF in Support re 57 MOTION to Compel filed by AU Optronics Corporation. (Filed in USDC/WD/WI 
on 5/18/07 as DI #42) (ead) (Entered: 06/08/2007) 

AFFIDAVIT of James R. Troupis re 57 MOTION to Compel filed by AU Optronics Corporation. (Filed in 
USDC/WD/WI on 5/18/07 as DI #43) (ead) (Entered: 06/08/2007) 

AFFIDAVIT of David W. Panneck re 57 MOTION to Compel filed by AU Optronics Corporation. (Attachments: # 
1 Notice of Filing of Papaer Documents- Exhibits A-G) (Filed in USDC/WD/WI on 5/18/07 as DI #44)(ead) 
(Entered: 06/08/2007) 

ANSWERING BRIEF in Opposition re 57 MOTION to Compel filed by LG.Philips LCD America. (Filed in 
USDC/WD/WI on 5/22/07 as DI #45) (ead) (Entered: 06/08/2007) 

AFFIDAVIT of Nicole Talbott Settle re 61 Answering Brief in Opposition filed by LG.Philips LCD America. (Filed 
in USDC/WD/WI on 5/22/07 as DI #46) (ead) (Entered: 06/08/2007) 

NOTICE of filing the following document(s) in paper format: Exhibits A-T to Declaration of David W. Panneck 
(DI #28 Filed in USDC/WD/WI on 4/18/07)). Original document(s) on file in Clerk's Office. Notice filed by AU 
Optronics Corporation, (ead) (Entered: 06/08/2007) 

Date 
06/06/2007 

# 
49 

06/06/2007 

06/06/2007 50 

06/06/2007 51 

06/06/2007 52 

06/06/2007 53 

06/06/2007 54 

06/06/2007 55 

06/06/2007 56 

06/06/2007 57 

06/06/2007 58 

06/06/2007 59 

06/06/2007 60 

06/06/2007 61 

06/06/2007 62 

06/06/2007 63 
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NOTICE of filing the following document(s) in paper format: Exhibits A-W to Declaration of Paul Barbato. (DI 
#38 Filed in USDC/WD/WI on 5/7/07) Original document(s) on file in Clerk's Office. Notice filed by AU 
Optronics Corporation, (ead) (Entered: 06/08/2007) 

NOTICE of filing the following document(s) in paper format: Exhibits A-G to Declaration of David W. Panneck. 
(Filed as DI #44 in USDC/WD/WI on 5/18/07) Original document(s) on file in Clerk's Office. Notice filed by AU 
Optronics Corporation (ead) (Entered: 06/08/2007) 

Local Counsel Letter sent to James D. Peterson.Notice of Compliance deadline set for 7/12/2007. (ead) 
(Entered: 06/08/2007) 

Local Counsel Letter sent to James P. Troupis. Notice of Compliance deadline set for 7/12/2007. (ead) 
(Entered: 06/08/2007) 

Report to the Commissioner of Patents and Trademarks for Patent/Trademark Number(s) 6,689,629; 
6,976,781; 6,778,160; (ead) (Entered: 06/08/2007) 

SEALED AFFIDAVIT of R. Tyler Goodwyn in Support of LG.Philips LCD Co. Ltd's Motion to Transfer to the . 
District of Delaware filed by LG.Philips LCD Co. Ltd. (Filed in USDC/WD/WI on 4/16/07 as DI #24) (ead) 
(Entered: 06/08/2007) 

SEALED AFFIDAVIT of Dong Hoon Han in Support of LG.Philips LCD America's Motion to Dismiss re 51 MOTION 
to Dismiss for Improper Venue filed by LG.Philips LCD America, (ead) (Entered: 06/08/2007) 

NOTICE of Appearance by Richard D. Kirk on behalf of LG.Philips LCD Co. Ltd., LG.Philips LCD America (Kirk, 
Richard) (Entered: 06/08/2007) 

ANSWER to Complaint with Jury Demand, COUNTERCLAIM against AU Optronics Corporation by LG.Philips LCD 
America. (Attachments: # 1 Certificate of Service)(Kirk, Richard) (Entered: 06/11/2007) 

ANSWER to Complaint with Jury Demand, COUNTERCLAIM against AU Optronics Corporation America, Chi Mei 
Optoelectronics Corporation, CHI MEI OPTOELECTRONICS USA, INC., AU Optronics Corporation by LG.Philips 
LCD Co. Ltd.. (Attachments: # 1 Exhibit A# 2 Exhibit B# 3 Exhibit C# 4 Certificate of Service)(Kirk, Richard) 
(Entered: 06/11/2007) 

PRAECIPE filed by Richard D. Kirk on behalf of LG.Philips LCD Co. Ltd. requesting Clerk to issue Summonses 
(Attachments: # 1 Certifidate of Sen/ice)(Kirk, Richard) (Entered: 06/12/2007) 

Summons Issued as to AU Optronics Corporation America on 6/12/2007; CHI MEI OPTOELECTRONICS USA, 
INC. on 6/12/2007. (eew) (Entered: 06/12/2007) 

Summons Issued as to Chi Mei Optoelectronics Corporation on 6/13/2007. (eew) (Entered: 06/13/2007) 

Return of Service Executed by LG.Philips LCD Co. Ltd.. CHI MEI OPTOELECTRONICS USA, INC. served on 
6/12/2007, answer due 7/2/2007. (Kirk, Richard) (Entered: 06/14/2007) 

NOTICE OF SERVICE OF ANSWER TO COMPLAINT WITH COUNTERCLAIMS ON DEFENDANT CHI MEI 
OPTOELECTRONICS CORPORATION PURSUANT TO 10 DEL.C. SECTION 3104 by LG.Philips LCD Co. Ltd. (Kirk, 
Richard) (Entered: 06/14/2007) 

NOTICE OF SERVICE OF ANSWER TO COMPLAINT WITH COUNTERCLAIMS ON DEFENDANT AU OPTRONICS 
CORPORATION AMERICA A/K/A AU OPTRONICS AMERICA, INC. PURSUANT TO 10 DEL.C.SECTION 3104 by 
LG.Philips LCD Co. Ltd. (Kirk, Richard) (Entered: 06/14/2007) 

NOTICE of Appearance by Ashley Blake Stitzer on behalf of LG.Philips LCD Co. Ltd., LG.Philips LCD America 
(Stitzer, Ashley) (Entered: 06/18/2007) 

NOTICE OF SERVICE of LG. PHILIPS LCD'S OBJECTIONS TO AU OPTRONICS CORPORATION'S SECOND SET OF 
INTERROGATORIES (NO. 17) by LG.Philips LCD Co. Ltd..(Stitzer, Ashley) (Entered: 06/18/2007) 

ANSWER to Counterclaim, COUNTERCLAIM against LG.Philips LCD Co. Ltd. by AU Optronics Corporation 
America.(Pascale, Karen) (Entered: 06/21/2007) 

ANSWER to Counterclaim of LG.Philips LCD Co., LTD. , COUNTERCLAIM against LG.Philips LCD Co. Ltd. by AU 
Optronics Corporation. (Attachments: # 1 Exhibit A-C)(Pascale, Karen) (Entered: 06/21/2007) 

ANSWER to Counterclaim of LG.Philips LCD America, Inc. , COUNTERCLAIM against LG.Philips LCD America by 
AU Optronics Corporation. (Attachments: # 1 Exhibit A-C)(Pascale, Karen) (Entered: 06/21/2007) 

Joint MOTION to Consolidate Cases - filed by AU Optronics Corporation America, AU Optronics Corporation, 
LG.Philips LCD Co. Ltd., LG.Philips LCD America. (Attachments: # 1 Text of Proposed Order Of Consolidation# 
2 Certificate of Compliance Local Rule 7.1.1 Statement)(Pascale, Karen) (Entered: 06/26/2007) 

NOTICE of Joint Motion To Consolidate by AU Optronics Corporation America, AU Optronics Corporation, 
LG.Philips LCD Co. Ltd., LG.Philips LCD America re 83 MOTION to Consolidate Cases (Pascale, Karen) 
(Entered: 06/26/2007) 

Joint STATEMENT re 83 MOTION to Consolidate Cases, 84 Notice (Other) Following Transfer Pursuant To Local 
Rule 81.2 by AU Optronics Corporation, LG.Philips LCD Co. Ltd., LG.Philips LCD America. (Pascale, Karen) 
(Entered: 06/26/2007) 

NOTICE OF SERVICE of LG.PHILIPS LCD CO., LTD.'S OBJECTIONS TO AU OPTRONICS CORPORATION'S 
SECOND SET OF DOCUMENTS REQUESTS (NOS. 143-152) by LG.Philips LCD Co. Ltd..(Stitzer, Ashley) 
(Entered: 06/29/2007) 

ANSWER to Counterclaim, COUNTERCLAIM CHI MEI OPTOELECTRONICS USA, INC.'S ANSWER, AFFIRMATIVE 
DEFENSES AND COUNTERCLAIMS TO THE COUNTERCLAIMS OF LG. PHILIPS LCD CO., LTD. against LG.Philips 

64 06/06/2007 

65 06/06/2007 

66 06/08/2007 

67 06/08/2007 

06/08/2007 68 

06/08/2007 69 

06/08/2007 70 

06/08/2007 71 

72 06/11/2007 

06/11/2007 73 

74 06/12/2007 

06/12/2007 

06/13/2007 

06/14/2007 75 

06/14/2007 76 

06/14/2007 77 

06/18/2007 78 

06/18/2007 79 

06/21/2007 80 

06/21/2007 81 

06/21/2007 82 

06/26/2007 83 

06/26/2007 84 

06/26/2007 85 

06/29/2007 86 

07/02/2007 87 
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LCD Co. Ltd. by CHI MEI OPTOELECTRONICS USA, INC..(Rovner, Philip) (Entered: 07/02/2007) 

MOTION for Pro Hac Vice Appearance of Attorney M. Craig Tyler, Brian D. Range and Julie M. Holloway - filed 
by AU Optronics Corporation America, AU Optronics Corporation. (Pascale, Karen) (Entered: 07/03/2007) 

MOTION to Dismiss for Lack of Jurisdiction Over the Person, MOTION to Dismiss for Insufficiency of Service of 
Process - filed by Chi Mei Optoelectronics Corporation. (Rovner, Philip) (Entered: 07/05/2007) 

Set Briefing Schedule: re 89 MOTION to Dismiss for Lack of Jurisdiction Over the Person MOTION to Dismiss 
for Insufficiency of Service of Process. Answering Brief due 7/23/2007. (lec) (Entered: 07/06/2007) 

Joint MOTION to Consolidate Cases - filed by LG. Philips LCD America, Inc., AU Optronics Corporation America, 
AU Optronics Corporation, LG.Philips LCD Co. Ltd.. (Pascale, Karen) (Entered: 07/06/2007) 

Joint NOTICE of Motion (Re-Notice) and Withdrawal of Motion by LG. Philips LCD America, Inc., AU Optronics 
Corporation America, AU Optronics Corporation, LG.Philips LCD Co. Ltd. re 92 Joint MOTION to Consolidate 
Cases, 90 MOTION to Consolidate Cases (Pascale, Karen) (Entered: 07/06/2007) 

Amended ANSWER to Counterclaim of LG. Philips LCD Co. Ltd. , COUNTERCLAIM against LG.Philips LCD Co. 
Ltd. by AU Optronics Corporation America.(Pascale, Karen) (Entered: 07/10/2007) 

Amended ANSWER to Counterclaim of LG.Philips LCD Co. Ltd. , COUNTERCLAIM against LG.Philips LCD Co. 
Ltd. by AU Optronics Corporation. (Attachments: # 1 Exhibit A - C)(Pascale, Karen) (Entered: 07/10/2007) 

SO ORDERED D.I. 88 MOTION for Pro Hac Vice Appearance of Attorney M. Craig Tyler, Brian D. Range and 
Julie M. Holloway filed by AU Optronics Corporation, AU Optronics Corporation America. Signed by Judge 
Joseph J. Farnan, Jr. on 7/10/2007. (lec) (Entered: 07/10/2007) • 

ORAL ORDER re 57 MOTION to Compel filed by AU Optronics Corporation. This motion will be decided after a 
decision has been rendered on the pending Motion to Consolidate. Therefore, the Notice for the Motion Day 
Hearing of July 13, 2007 is cancelled. Ordered by Judge Joseph Farnan this 11th day of July, 2007. (dlk) 
(Entered: 07/11/2007) 

ANSWER to Counterclaim filed by AU Optronics Corporation by LG.Philips LCD America.(Kirk, Richard) 
(Entered: 07/11/2007) . 

NOTICE of Withdrawal of Motion to Compel LG.Philips LCD America to Respond to Requests for Production and 
Interrogatories and for Other Relief by AU Optronics Corporation re 57 MOTION to Compel (Pascale, Karen) 
(Entered: 07/12/2007) 

Disclosure Statement pursuant to Rule 7.1 filed by AU Optronics Corporation, AU Optronics Corporation 
America. (Pascale, Karen) (Entered: 07/16/2007) 

Disclosure Statement pursuant to Rule 7.1 filed by Chi Mei Optoelectronics Corporation identifying CHI MEI 
CORPORATION as Corporate Parent. (Rovner, Philip) (Entered: 07/19/2007) 

Disclosure Statement pursuant to Rule 7.1 filed by CHI MEI OPTOELECTRONICS USA, INC. identifying CMO 
JAPAN CO., LTD. as Corporate Parent. (Rovner, Philip) (Entered: 07/19/2007) 

ANSWERING BRIEF in Opposition re 89 MOTION to Dismiss for Lack of Jurisdiction Over the Person MOTION to 
Dismiss for Insufficiency of Service of Process filed by LG.Philips LCD America, LG.Philips LCD Co. Ltd..Reply 
Brief due date per Local Rules is 7/30/2007. (Attachments: # 1 Certificate of Service)(Stitzer, Ashley) 
(Entered: 07/19/2007) 

ORDER GRANTING D.I. 90 Motion to Consolidate Cases. This case is consolidated into Civil Action No. 06-726-
GMS. All future filings shall be captioned and filed only in the consolidated lead case. Signed by Judge Joseph 
J. Farnan, Jr. on 07/19/2007. (dlk) (Entered: 07/23/2007) 

Case associated with lead case: Create association to l:06-cv-00726-GMS. (dlk) (Entered: 07/23/2007) 

Case reassigned to Judge Gregory M. Sleet. Please include the initials of the Judge (GMS) after the case 
number on all documents filed. (Please note all future filings shall still be captioned and filed only in the 
consolidated lead case l:06-cv-00726) (rjb) (Entered: 07/23/2007) 

ANSWER to Counterclaim of defendant Chi Mei Optoelectronics USA, Inc. by LG.Philips LCD America. 
(Attachments: # 1 certificate of service)(Kirk, Richard) (Entered: 07/23/2007) 

ANSWER to Counterclaim OF AU OPTRONICS CORPORATION AMERICA , COUNTERCLAIM against AU Optronics 
Corporation America by LG.Philips LCD Co. Ltd.. (Attachments: # 1 Exhibit A)(Kirk, Richard) (Entered: 
07/24/2007) 

ANSWER to Counterclaim OF AU OPTRONICS CORPORATION , COUNTERCLAIM against AU Optronics 
Corporation by LG.Philips LCD Co. Ltd.. (Attachments: # 1 Exhibit A)(Kirk, Richard) (Entered: 07/24/2007) 

NOTICE of AU Optronics Corporation's Reply to LG.Philips LCD Co., Ltd's Additional Counterclaims by AU 
Optronics Corporation re 138 Answer to Counterclaim (Pascale, Karen) (Entered: 09/28/2007) 

Case reassigned to Judge Joseph J. Farnan, Jr. Please include the initials of the Judge (JJF) after the case 
number on all documents filed, (rjb) (Entered: 12/14/2007) 

CORRECTING ENTRY: Amended the party name for plaintiff and counterclaim plaintiff LG. Philips LCD Co., LTD 
to LG Display Co., Ltd., per DI # 161 ;and amended defendant and counterclaim plaintiff LG. Philips LCD 
America, Inc. to LG Display America, Inc., per DI # 161 . Also confirmed with counsel as to how the amended 
caption to read, (nms) (Entered: 03/13/2008) 

NOTICE of Service of AU Optronics Corporation's First Set of Requests for Production of Documents and Things 
to LG Display Co., Ltd., Nos. 1-110; AU Optronics Corporation's Second Set of Requests for Production of 

88 07/03/2007 

89 07/05/2007 

07/05/2007 

90 07/06/2007 

91 07/06/2007 

07/10/2007 92 

07/10/2007 93 

07/10/2007 

07/11/2007 

07/11/2007 94 

07/12/2007 95 

07/16/2007 96 

07/19/2007 97 

07/19/2007 98 

07/19/2007 99 

07/19/2007 100 

07/19/2007 

07/23/2007 

07/23/2007 101 

07/24/2007 102 

07/24/2007 103 

09/28/2007 104 

12/14/2007 

03/13/2008 

03/28/2008 105 
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Documents to LG Display Co., Ltd. (Nos. 111-208); AU Optronics Corporation's First Set of Interrogatories to 
LG Display Co., Ltd. (Nos. 1-13), AU Optronics Corporation's Second Set of Interrogatories to LG Display Co., 
Ltd. (Nos. 14-23), and AU Optronics Corporation's Notice of Rule 30(b)(6) Deposition of Plaintiff LG Display Co. 
Ltd. by Au Optronics Corporation, AU Optronics Corporation America, AU Optronics Corporation re (1 in 1:06-
cv-00726-JJF) Complaint, (Keller, Karen) (Entered: 03/28/2008) 

TRANSCRIPT of Status Telephone Conference held on 2/14/2008 before Judge Farnan. Court Reporter: Dale C. 
Hawkins (Hawkins Reporting). (Transcript on file in Clerk's Office) (nms) (Entered: 04/16/2008) 

NOTICE OF SERVICE of Defendant AU Optronics Corporation's Objections and Responses to Plaintiff LG Display 
Co., Ltd.'s First Set of Interrogatories (Nos. 1-19); and Defendant AU Optronics Corporation's Objections and 
Responses to Plaintiff LG Display Co., Ltd.'s First Set of Requests for the Production of Documents and Things 
(Nos. 1-83) by AU Optronics Corporation.(Pascale, Karen) (Entered: 04/25/2008) 

Letter to The Honorable Mary Pat Thynge from Karen L. Pascale regarding production of license agreements -
re (191 in l:06-cv-00726-JJF) Letter. (Pascale, Karen) (Entered: 05/01/2008) 

NOTICE OF SERVICE of LG Display Co., Ltd.'s Objections and Responses to Attachment A to AU Optronics 
Corporation's Notice of Rule 30(b)(6) Deposition by LG Display Co., Ltd.. (Attachments: # 1 Certificate of 
Service)(Kirk, Richard) (Entered: 06/23/2008) 

NOTICE OF SERVICE of AU Optronics Corporations Responses and Objections to Plaintiff LG Display Co., Ltd.s 
Second Set of Interrogatories (Nos. 20-29); and AU Optronics Corporations Supplemental Objections and 
Responses to Plaintiff LG Display Co., Ltd.s First Set of Interrogatories (Nos. 1-19) by AU Optronics 
Corporation.(Pascale, Karen) (Entered: 07/17/2008) 

ORAL ORDER: LG Display Co., Ltd. shall file a response to the July 30, 2008 letter (D.I. 364 in 06-726) by Chi 
Mei Optoelectronics Corp. no later than 9:00 a.m. on July 31, 2008. Ordered by Judge Joseph J. Farnan, Jr. on 
7/30/2008. (dlk) (Entered: 07/30/2008) 

ORAL ORDER: The September 12, 2008 Motion Day Hearing is CANCELLED regarding MOTION to Consolidate 
Cases filed by LG Display Co., Ltd., MOTION for Leave to File Second Amended Answer to AU Optronics 
Corporation's Amended Counterclaims and Additional Counterclaims filed by LG Display Co., Ltd., and the 
MOTION to Consolidate Cases DEFENDANT CHI MEI OPTOELECTRONICS CORPORATION'S M OTION TO 
CONSOLIDATE AND TO EXTEND DISCOVERY LIMITS filed by Chi Mei Optoelectronics Corporation. The motions 
will be decided on the papers submitted. Ordered by Judge Joseph J. Farnan, Jr. on 09/08/2008. (dlk) 
(Entered: 09/08/2008) 

ORAL ORDER: The September 12, 2008 Motion Day Hearing is CANCELLED regarding the CHI MEI 
OPTOELECTRONICS CORPORATION'S MOTION TO LIMIT THE NUMBER OF PATENTS-IN-SUIT AND STAY THE 
REMAINDER filed by Chi Mei Optoelectronics Corporation. A decision is deferred pending possible oral 
argument. Ordered by Judge Joseph J. Farnan, Jr. on 9/8/08. (dlk) (Entered: 09/08/2008) 

ORAL ORDER: The September 12, 2008 Motion Day Hearing is CANCELLED regarding Motion to Compel Chi 
Mei Optoelectronics Corporation to Provide Discovery filed by LG Display Co., Ltd., PLAINTIFFS CHI MEI 
OPTOELECTRONICS' MOTION TO COMPEL DEFENDANTS LG DISPLAY TO RESPOND TO INTERROGATORIES filed 
by Chi Mei Optoelectronics USA Inc.(D.I. 98 in 08-cv-00355-JJF), Chi Mei Optoelectronics Corporation, and 
DEFENDANTS CHI MEI OPTOELECTRONICS' MOTION TO COMPEL PLAINTIFFS LG DISPLAY TO PRODUCE 
DOCUMENTS RESPONSIVE TO DOCUMENT REQUEST NO. 98 filed by Chi Mei Optoelectronics Corporation. The 
Court will decide these motions on the papers submitted. Ordered by Judge Joseph J. Farnan, Jr. on 9/8/08. 
(dlk) (Entered: 09/08/2008) 

MOTION for Leave to File A First Amended Answer and Joinder In CMO's Motion For Leave To File A First 
Amended Answer - filed by AU Optronics Corporation America, AU Optronics Corporation. (Attachments: # 1 
Exhibit A, # 2 Exhibit B, # 3 Exhibit C, # 4 Local Rule 7.1.1 Statement)(Lundgren, Andrew) (Entered: 
11/20/2008) ' 

NOTICE OF MOTION by AU Optronics Corporation America, AU Optronics Corporation re 111 MOTION for Leave 
to File ; Requesting the following Motion Day: December 19, 2008 (Lundgren, Andrew) Modified on 
11/25/2008 (nms). (Entered: 11/20/2008) 

Amended NOTICE of [AUO's Amended Notice of Subpoena And Deposition to Centric Technical Sales on 
December 17, 2008] by AU Optronics Corporation America, AU Optronics Corporation re (234 in l:06-cv-
00726-JJF) Notice of Service (Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to Bell Microproducts, Inc. on December 16, 2008 by Au 
Optronics Corporation, AU Optronics Corporation America re (230 in l:06-cv-00726-JJF) Notice of Service 
(Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to Axis Group, Inc. on December 17, 2008 by Au Optronics 
Corporation, AU Optronics Corporation America re (229 in l:06-cv-00726-JJF) Notice of Service (Pascale, 
Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to Avnet, Inc on December 16, 2008 by Au Optronics 
Corporation, AU Optronics Corporation America re (228 in l:06-cv-00726-JJF) Notice of Service (Pascale, 
Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to Philips Electronics N.A., Inc. on December 17, 2008 by Au 
Optronics Corporation, AU Optronics Corporation America re (344 in l:06-cv-00726-JJF) Notice (Other) 
(Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to LG Electronics Alabama, Inc. on December 15, 2008 by Au 
Optronics Corporation, AU Optronics Corporation America re (341 in l:06-cv-00726-JJF) Notice (Other) 
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(Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to LG Electronics USA, Inc. on December 15, 2008 by Au 
Optronics Corporation, AU Optronics Corporation America re (342 in l:06-cv-00726-JJF) Notice (Other) 
(Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to LG Infocomm, Inc. on December 15, 2008 by Au Optronics 
Corporation, AU Optronics Corporation America re (340 in l:06-cv-00726-JJF) Notice (Other) (Pascale, Karen) 
(Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to LG International (America), Inc. on December 15, 2008 by 
Au Optronics Corporation, AU Optronics Corporation America re (357 in 1:06-cv-00726-JJF) Notice (Other) 
(Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to Catalyst Sales, Inc. on December 16, 2008 by Au Optronics 
Corporation, AU Optronics Corporation America re (233 in l:06-cv-00726-DF) Notice of Service (Pascale, 
Karen) (Entered: 12/04/2008) 

ORAL ORDER: The Court has reviewed the parties numerous email submissions regarding discovery disputes; 
therefore. Counsel shall appear for the December 19, 2008 Motion Day Hearing at 10:00 AM in Courtroom 4B 
before Judge Joseph J. Farnan, Jr. regarding these disputes. The non-prevailing party will be assessed all fees 
and costs associated with these disputes. Ordered by Judge Joseph J. Farnan, Jr. on 12/8/2008. (dlk) 
(Entered: 12/08/2008) 

CORRECTING ENTRY: The 12/8/2008 Oral Order has been corrected to note that the non-prevailing party will 
be assessed fees and costs associated with email discovery dispute. Associated Cases: l:07-cv-00357-JJF, 
l:06-cv-00726-JJF(dlk) (Entered: 12/08/2008) 

NOTICE of [AUO's Notice of Withdrawal of Amended Notice of Subpoena and Deposition of Philips Electronics 
N.A., Inc.] by AU Optronics Corporation America, AU Optronics Corporation re (117 in l:07-cv-00357-JJF, 731 
in l:06-cv-00726-JJF) Notice (Other) (Lundgren, Andrew) (Entered: 12/12/2008) 

ORAL ORDER: The Court GRANTS parties Motions To Consolidate (D.I. 298 in l:06-cv-00726-JJF, D.I. 89 in 
l:08-cv-00355-JJF) and (D.I. 295 in l:06-cv-00726-JJF). Accordingly, all future filings shall be made and 
captioned under C.A. No. 06-726 only.. Ordered by Judge Joseph J. Farnan, Jr. on 12/19/2008. Associated 
Cases: l:06-cv-00726-JJF( l:07-cv-00357-JJF( l:08-cv-00355-JJF(d!k) (Entered: 12/22/2008) 

Case associated with lead case: Create association to l:06-cv-00726-JJF. Associated Cases: l:07-cv-00357-
JJF, 1:08-cv-00355-JJF(dlk) (Entered: 12/22/2008) 

ORAL ORDER: LG's "motion" regarding 30(b)(6) depos per Mr. Kirk's January 16, 2009 e-mail request is 
DENIED. CMO's e-mail request for 30(b)(6) deposition, per Mr. Rovner's January 21, 2009 e-mail is 
GRANTED.. Signed by Judge Joseph J. Faman, Jr. on 1/22/2009. Associated Cases: l:06-cv-00726-JJF, 1:07-
cv-00357-JJF, l:08-cv-00355-JJF(dlk) (Entered: 01/23/2009) 

Joint Stipulation of Authenticity As To Certain Documents by CHI MEI OPTOELECTRONICS USA, INC., Chi Mei 
Optoelectronics Corporation, Au Optronics Corporation, AU Optronics Corporation America, LG Display Co. Ltd., 
LG Display America Inc.. (Pascale, Karen) Modified on 3/3/2009 (nms). (Entered: 02/27/2009) 

SO ORDERED, re (124 in l:07-cv-00357-JJF, 1019 in l:06-cv-00726-JJF, 106 in l:08-cv-00355-JJF) Joint 
Stipulation of Authenticity as to Certain Documents, filed by LG Display America Inc., LG Display Co. Ltd., CHI 
MEI OPTOELECTRONICS USA, INC., AU Optronics Corporation America, Au Optronics Corporation, Chi Mei 
Optoelectronics Corporation. Signed by Judge Joseph J. Farnan, Jr. on 3/3/2009. Associated Cases: l:06-cv-
00726-JJF, l:07-cv-00357-JJF, l:08-cv:00355-JJF(nms) (Entered: 03/03/2009) 

NOTICE OF SERVICE of Expert Report of Jonathan D. Putnam by Au Optronics Corporation, AU Optronics 
Corporation America.(Pascale, Karen) (Entered: 03/09/2009) 

NOTICE OF SERVICE of Expert Report of Dr. Aris K. Silzars on Infringement of AUO's Asserted '781, '160, '157, 
'506 and '069 Patents by LGD's Accused Products by Au Optronics Corporation, AU Optronics Corporation 
America, AU Optronics Corporation.(Pascale, Karen) (Entered: 03/09/2009) 

NOTICE OF SERVICE of Report of Expert Abbie Gregg Regarding Invalidity of United States Patent Number 
6,803,984; Report of Expert Webster Howard, Ph.D. Regarding Invalidity of United States Patent Number 
4,624,737; Report of Expert Lawrence Tannas, Jr. Regarding Invalidity of United States Patent Number 
7,218,374; Report of Expert Webster Howard, Ph.D. Regarding Invalidity of United States Patent Numbers 
5,905,274, 6,815,321, and 7,176,489; Report of Expert Tsu-Jae King Liu, Ph.D. Regarding Invalidity of United 
States Patent Number 5,019,002; Report of Expert Tsu-Jae King Liu, Ph.D. Regarding Invalidity of United 
States Patent Number 6,664,569; and Report of Expert Tsu-Jae King Liu, Ph.D. Regarding Invalidity of United 
States Patent Number 5,825,449 by Au Optronics Corporation, AU Optronics Corporation America, AU 
Optronics Corporation.(Pascale, Karen) (Entered: 03/09/2009) 

Official Transcript of Pretrial Conference held on 05-07-09 before Judge Joseph J. Farnan, Jr. Court 
Reporter/Transcriber Leonard A. Dibbs. Transcript may be viewed at the court public terminal or purchased 
through the Court Reporter/Transcriber before the deadline for Release of Transcript Restriction. After that 
date it may be obtained through PACER ( Redaction Request due 6/1/2009., Redacted Transcript Deadline set 
for 6/10/2009., Release of Transcript Restriction set for 8/10/2009.). (lad) (Entered:*05/10/2009) 

MEMORANDUM ORDER Setting Bench Trial.between LG and AUO for 6/2/2009 09:30 AM in Courtroom 4B 
before Judge Joseph J. Farnan, Jr. A second Pretrial Conference is set for 5/20/2009 01:30 PM in Courtroom 
4B before Judge Joseph J. Farnan, Jr. (See Order for details). Signed by Judge Joseph J. Farnan, Jr. on 
5/12/2009. Associated Cases: l:06-cv-00726-JJF, l:07-cv-00357-JJF(dlk) (Entered: 05/12/2009) 
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Official Transcript of Final Pretrial Conference held on 05-20-09 before Judge Joseph J. Farnan, Jr. Court 
Reporter/Transcriber Leonard A. Dibbs. Transcript may be viewed at the court public terminal or purchased 
through the Court Reporter/Transcriber before the deadline for Release of Transcript Restriction. After that 
date it may be obtained through PACER ( Redaction Request due 6/11/2009., Redacted Transcript Deadline set 
for 6/22/2009., Release of Transcript Restriction set for 8/19/2009.). (lad) (Entered: 05/21/2009) 

REDACTED VERSION of (1266 in l:06-cv-00726-JJF) SEALED MOTION in Limine No. 7 To Preclude LCD's 
Reliance On Certain Prior Art Products And Foreign Language References by AU Optronics Corporation. 
(Attachments: # 1 Text of Proposed Order)(Pascale, Karen) (Entered: 05/22/2009) 

CORRECTING ENTRY: Official Transcripts of 10 day Bench Trial held in June 2009 (DI 132 thru 141) removed 
from member case CA 07-357 JJF. For information regarding these transcripts, SEE LEAD CASE CA 06-726 JJF, 
DI 1366 thru 1375. (rbe) (Entered: 07/20/2009) 

05/21/2009 130 

05/22/2009 131 

07/20/2009 
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US District Court Civil Docket 

U.S. District - Wisconsin Western 
(Madison) 

l:07cvl37 

Au Optronics Corporation v. Lg.Philips Led Co, Ltd 

This case was retrieved from the court on Thursday, November 05, 2009 

Date Filed: 03/08/2007 
Assigned To: Judge John C Shabaz 
Referred To: Magistrate Judge Crocker 

Nature of suit: Patent (830) 

Class Code: TERM 05/30/2007 
Closed: Yes 

Statute: 
Jury Demand: Yes 

Cause: PROPERTY RIGHTS; Patent Demand Amount: $0 
Lead Docket: none 

Other Docket: None 
Jurisdiction: Federal Question 

NOS Description: Patent 

Litigants Attorneys 

Au Optronics Corporation 
Plaintiff 

James R Troupis 
Michael Best & Friedrich, LLP 
One South Pinckney, Suite 700 
PO Box 1806 
Madison , WI 53701-1806 
USA 
(608) 257-3501 

M.craig Tyler 
Wilson Sonsini Goodrich & Rosati 
8911 Capital of Texas Highway North 
Westech 360, Suite 3350 
Austin , TX 78759-8497 
USA 

Jerry Chen 
Wilson Sonsini Goodrich & Rosati 
650 Page Mill Road 
Palo Alto, CA 94304-1050 
USA 

Lg.Philips Led America 
Defendant 

James D Peterson 
Godfrey & Kahn, SC 
One East Main Street, Suite 500 
PO Box 2719 
Madison , WI 53701-2719 
USA 
(608) 257-3911 

Lg.Philips Led Co, Ltd 
Defendant 

James D Peterson 
Godfrey & Kahn, SC 
One East Main Street, Suite 500 
PO Box 2719 
Madison , WI 53701-2719 
USA 
(608) 257-3911 

Lg.Philips Led America 
Defendant 

Gaspare J Bono 
McKenna, Long & Aldridge LLP 
1900 K Street NW 
Washington , DC 20006-1108 Page 844 of 1919



USA 
(202) 496-7500 

Lg.Philips Led Co, Ltd 
Defendant 

Gaspare J Bono 
McKenna, Long & Aldridge LLP 
1900 K Street NW 
Washington , DC 20006-1108 
USA 
(202) 496-7500 

Proceeding Text Date 
03/08/2007 

03/08/2007 

03/08/2007 

03/08/2007 

03/15/2007 

03/29/2007 

# 
NORTC - FEE PAID. 

JS-44 1 

2 COMPLAINT - SUMMONS ISSUED. 

DISCLOSURE OF CORP. AFFIL. & FINAN. INT. BY PLTF. 

SUMMONS 

NOTICE OF APPEARANCE BY JAMES PETERSON, BRADY WILLIAMSON, GASPARE BONO AND TYLER GOODWYN 
FOR DEFTS. > 

3 

4 

5 

03/29/2007 

03/29/2007 

03/29/2007 

03/29/2007 

03/29/2007 

03/29/2007 

03/29/2007 

04/02/2007 

04/02/2007 

04/03/2007 

04/03/2007. 

04/03/2007 

04/03/2007 

04/04/2007 

04/16/2007 

04/16/2007 

04/16/2007 

04/16/2007 

04/16/2007 

04/17/2007 

04/17/2007 26 

04/18/2007 

04/18/2007 

04/18/2007 

04/19/2007 30 

04/30/2007 31 

04/30/2007 32 

05/02/2007 33 

05/02/2007 

05/03/2007 35 

05/03/2007 36 

05/07/2007 37 

05/07/2007 38 

6 MOTION TO DISMISS BY DEFTS. 

BRIEF IN SUPPORT OF DEFTS. MOTION TO DISMISS. 7 

8 AFFIDAVIT OF DONG HOON HAN. 

9 MOTION TO ADMIT GASPARE J. BONO PRO HAC VICE. 

10 MOTION TO ADMIT TYLER GOODWYN PRO HAC VICE. 

11 AFFIDAVIT OF JAMES D. PETERSON IN SUPPORT OF MOTION TO ADMIT GASPARE J. BONO PRO HAC VICE. 

AFFIDAVIT OF JAMES D. PETERSON IN SUPPORT OF MOTION TO ADMIT TYLER GOODWYN PRO HAC VICE. 

ORDER ADMITTING GASPARE BONO PRO HAC VICE. 

ORDER ADMITTING R. TYLER GOODWYN PRO HAC VICE. 

MOTION TO ADMIT ATTYS. M.TYLER, B.RANGE, B.DIETZEL, J.CHEN, R.SHULMAN AND S.BAIK PRO HAC VICE. 

AFFIDAVIT OF JAMES R. TROUPIS. 

12 

13 

14 

15 

16 

17 DISCLOSURE OF CORP. AFFIL. & FINAN. INT. BY DEFT. LG.PHILIPS LTD. 

DISCLOSURE OF CORP. AFFIL. & FINAN. INT. BY DEFT. LG.PHILIPS AMERICA. 

ORDER ADMITTING M.TYLER, B.RANGE, B.DIETZEL, J.CHEN, R.SHULMAN AND S.BAIK PRO HAC VICE. 

PPTC REPORT BY PLTF. 

18 

19 

20 

21 PPTC REPORT BY DEFTS. 

22 MOTION BY DEFTS. TO TRANSFER TO DISTRICT OF DELAWARE. 

BRIEF IN SUPPORT OF DEFTS. MOTION TO TRANSFER TO DISTRICT OF DELAWARE. 

AFFIDAVIT OF R.TYLER GOODWYN. 

EXHIBIT 1 TO AFFIDAVIT OF DONG HOON HAN FILED 3/29/07. 

WAIVER OF SERVICE OF SUMMONS BY DEFT. LG.PHILIPS LTD. 

BRIEF IN OPPOSITION BY PLTF. TO DEFTS. MOTION TO DISMISS. 

AFFIDAVIT OF DAVID W. PANNECK. 

AFFIDAVIT OF MICHAEL LESTINA. 

PTC ORDER - AMENDMENTS TO PLEADINGS DUE 5/15/07; DISPOSITIVE MOTIONS DUE 7/30/07. 

BRIEF IN REPLY IN SUPPORT OF DEFTS. MOTION TO DISMISS. 

AFFIDAVIT OF DONG HOON HAN (SUPPLEMENTAL). 

MOTION BY PLTF. TO ADMIT JAMES C. YOON AND JULIE HOLLOWAY PRO HAC VICE. 

AFFIDAVIT OF JAMES R. TROUPIS. 

ORDER ADMITTING JAMES YOON AND JULIE HOLLOWAY PRO HAC VICE. 

BRIEF IN REPLY (CORRECTED) IN SUPPORT OF DEFT. LG PHILIPS LCD AMERICA MOTION TO DISMISS. 

BRIEF IN OPPOSITION BY PLTF. TO DEFTS. MOTION TO TRANSFER TO DISTRICT OF DELAWARE. 

AFFIDAVIT OF PAUL BARBATO. 

23 

24 

25 

27 

28 

29 

34 
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AFFIDAVIT OF ARIS K. SILZARS. 

BRIEF IN REPLY IN SUPPORT OF DEFTS. MOTION TO TRANSFER TO DISTRICT OF DELAWARE. 

MOTION BY PLTF. TO COMPEL DEFT. LG PHILIPS LCD AMERICA TO RESPOND TO REQ. FOR PROD. OF 
INTERROGS. . 

05/07/2007 

05/17/2007 

05/18/2007 

39 

40 

41 

BRIEF IN SUPPORT OF PLTF. MOTION TO COMPEL. 

AFFIDAVIT OF JAMES R. TROUPIS. 

AFFIDAVIT (2ND) OF DAVID W. PANNECK. 

BRIEF IN OPPOSITION BY DEFTS. TO PLTF. MOTION TO COMPEL. 

AFFIDAVIT OF NICOLE TALBOTT SETTLE. 

TELE. MOTION HEARING SET ON #41 FOR 5/30/07, 8:30 AM. 

RECD. PROPOSED PROTECTIVE ORDER; FORWARDED TO CHAMBERS. 

JOINT RULE 26 REPORT. 

05/18/2007 

05/18/2007 

05/18/2007 

05/22/2007 

05/22/2007 

05/23/2007 

05/24/2007 

05/29/2007 

05/30/2007 

05/30/2007 

06/01/2007 

07/21/2008 

42 

43 

44 

45 

46 

47 

PROTECTIVE ORDER 

ORDER TRANSFERRING CASE TO DISTRICT OF DELAWARE. 

RECORD SENT TO DISTRICT OF DELAWARE. 

48 

49 

Further docketing is in CM/ECF at pacer.wiwd.uscourts.gov 
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068500 (10) 6689629 February 10, 2004 

UNITED STATES PATENT AND TRADEMARK OFFICE GRANTED PATENT 

6689629 

Get Drawing Sheet 1 of 11 
Access PDF of Official Patent * 

Order Patent File History / Wrapper from REEDFAX(R) 
Link to Claims Section 
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Array , , substrate for , , display, method of , , manufacturing , , array , , substrate for , , display and , , 
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INVENTOR: Tsujimura, Takatoshi - Fujisawa, Japan (JP)Makita, Atsuya - Sagamihara, Japan (JP); Arai, 
Toshiaki - Yokohama, Japan (JP) 

APPL-NO: 068500 (10) 
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LEXIS 12969, February 16, 2010, Decided, Objection sustained by, Objection overruled by Lg 
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6689629 90/009,697 Order Granting / Denying Request For 
Ex Parte Reexamination Art Unit Examiner 

3992 TUAN H. NGUYEN 

-The MAILING DATE of this communication appears on the cover sheet with the correspondence address-

The request for ex parte reexamination filed 16 March 2010 has been considered and a determination has 
been made. An identification of the claims, the references relied upon, and the rationale supporting the 
determination are attached. 

Attachments: a)D PTO-892, bO PTO/SB/08, c)\3 Other: 

1. £3 The request for ex parte reexamination is GRANTED. 

RESPONSE TIMES ARE SET AS FOLLOWS: 

For Patent Owner's Statement (Optional): TWO MONTHS from the mailing date of this communication 
(37 CFR 1.530 (b)). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c). 

For Requester's Reply (optional): TWO MONTHS from the date of service of any timely filed 
Patent Owner's Statement (37 CFR 1.535). NO EXTENSION OF THIS TIME PERIOD IS PERMITTED. 
If Patent Owner does not file a timely statement under 37 CFR 1.530(b), then no reply by requester 
is permitted. 

2. O The request for ex parte reexamination is DENIED. 

This decision is not appealable (35 U.S.C. 303(c)). Requester may seek review by petition to the 
Commissioner under 37 CFR 1.181 within ONE MONTH from the mailing date of this communication (37 
CFR 1.515(c)). EXTENSION OF TIME TO FILE SUCH A PETITION UNDER 37 CFR 1.181 ARE 
AVAILABLE ONLY BY PETITION TO SUSPEND OR WAIVE THE REGULATIONS UNDER 
37 CFR 1.183. 

In due course, a refund under 37 CFR 1.26 ( c ) will be made to requester: 

a) • by Treasury check or, 

b) • by credit to Deposit Account No. 

c) • by credit to a credit card account, unless otherwise notified (35 U.S.C. 303(c)). 

or 

cc:Reauester (if third oartv requester) 
U.S. Patent and Trademark Office 
PTOL-471 (Rev. 08-06) Part of Paper No. 20100408 Office Action in Ex Parte Reexamination 
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DECISION ON REQUEST FOR REEXAMINATION 

Reexamination has been requested for claims 1-16 of United States Patent 

number 6,689,629 to Tsujimura et al., entitled: "ARRAY SUBSTRATE FOR DISPLAY 

METHOD OF MANUFACTURING ARRAY SUBSTRATE FOR DISPLAY AND DISPLAY 

DEVICE USING THE ARRAY SUBSTRATE" (hereinafter "the '629 patent"). 

A substantial new question of patentability affecting claims 1-16 of the '629 

patent is raised by the request for ex parte reexamination. 

Substantial New Question of Patentability 

In the request for reexamination, the third party requester alleges that the 

following prior art references raise a substantial new question of patentability of the 

issued claims 1-16 of the '629 patent. 

U.S. Patent No. 6,163,356 to Song et al. (hereinafter "Song"). 

2. U.S. Patent No. 5,850,275 to Watanabe et al. (hereinafter "Watanabe '275"). 

3. U.S. Patent No. 6,862,069 to Kwak et al. (hereinafter "Kwak"). 

4. U.S. Patent No. 5,995,189 to Zhang (hereinafter "Zhang"). 

5. U.S. Patent No. 6,157,430 to Kubota et al. (hereinafter Kubota). 

5. EP 0 887 695 A2 to Hirabayashi (hereinafter "Hirabayashi"). 

6. JP 10-333151 to Yamamoto et al. (hereinafter" Yamamoto"). 

7. JP 10-82909 to Harada et al. (hereinafter "Harada"). 
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8. JP 6-82811 to Watanabe et al. (hereinafter "Watanabe"). 

9. JP 9-197415 to Miyashita et al. (hereinafter "Miyashita"). 

10. JP Pub. No. 2000-098909 to Tomoyuki (hereinafter Tomoyuki). 

Prosecution History for US Patent 6,689,629 

The application was filed on 02/05/2002, now Pat. No. 6,689,629. 

The prosecution history of the '629 patent shows that in the first Office Action 

dated 05/29/2003, claims 1 and 10 was rejected under 35 U.S.C. 102(b) as being 

anticipated by Shirahashi et al. (US 5,285,301), and claims 3-9, 12-18 were rejected 

under 35 U.S.C 103(a) as being obvious over Shirahashi in view of Song et al. (US 

6,163,356). Claims 2 and 11 were objected for the reason as "The prior art of record 

does not teach or suggest the area protected by the dummy metallization recited in 

claims 2 and 11". 

The Patent Owner response on 08/29/2003 in which claims 1 and 10 were 

amended to incorporate the subject matter of claims 2 and 11 respectively. A Notice of 

Allowance for the claims 1, 3-10, 12-18 (renumbered as 1-16) was issued by the 

Examiner on 10/01/2003. 

In view of the prosecution history, it is considered that the evaluation of a prior art 

reference that teaches or suggests a method for forming an array substrate for display 

or an array thereof that includes dummy conductive patterns comprising at least about 
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30% of the are of the insulating substrate would have been considered important in 

determining the patentability of the claims. 

Issues Raised by the Request 

The request indicates that requester considers that a substantial new question of 

patentability is raised as to claims 1-16 of the '629 patent based on: 

Issue 1: The request indicates that requester considers that a substantial new 

question of patentability is raised as to claims 1-16 of the '629 patent based on 

Hirabayashi either alone or in view of others. 

Issue 2: The request further indicates that requester considers that a substantial 

new question of patentability is raised as to claims 1-16 of the '629 patent based on 

Watanabe '275 either alone or in view of others. 

Issue 3: The request further indicates that requester considers that a substantial 

new question of patentability is raised as to claims 1-16 of the '629 patent based on 

Kwak either alone or in view of others. 
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Issue 4: The request further indicates that requester considers that a substantial 

new question of patentability is raised as to claims. 1-16 of the '629 patent based on 

Yoshinori either alone or in view of others. 

Issue 5: The request further indicates that requester considers that a substantial 

new question of patentability is raised as to claims 1-16 of the '629 patent based on 

Tomoyuki either alone or in view of others. 

Issue 6: The request further indicates that requester considers that a substantial 

new question of patentability is raised as to claims 1-16 of the '629 patent based on 

Zhang either alone or in view of others. 

Issue 7: The request further indicates that requester considers that a substantial 

new question of patentability is raised as to claims 1-16 of the '629 patent based on 

Watanabe '811 either alone or in view of others. 

Issue 8: The request further indicates that requester considers that a substantial 

new question of patentability is raised as to claims 1-16 of the '629 patent based on 

Miyashita either alone or in view of others. 
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Analysis of the Prior Art provided in the Request 

1/. It is agreed that the consideration of Hirabayashi raises a substantial new 

question of patentability to at least independent claims 1, and 9 of the '629 patent. 

As pointed out in Appendix CC1 of the request, Hirabayashi, fig. 1 and text on 

col. 1, lines 1-7 appears to disclose an array substrate for a liquid crystal display and 

method for forming an array substrate including a thin film transistor formed on an 

insulating substrate (col. 31, lines 16-35); a plurality of wiring arranged on the insulating 

substrate in communication with at least one of the transistor in the thin film array (fig. 2, 

item 7); connection pads 26 connecting to the opposite end of the plurality of wirings; 

pixel electrode 20 (fig. 1); and dummy conductive pattern (figs. 1, 4-7) comprising at 

least about 30% of the area of the insulating substrate and situated between the 

connection pads 26 and the pixel electrode 20 such that the dummy patterns are not in 

contact with any of the wiring. 

There is a substantial likelihood that a reasonable examiner would consider 

these teachings important in deciding whether or not the claims are patentable. 

However, the prosecution history of the base application, US serial No. 10/068,500, 

does not indicate that Hirabayashi was included for consideration by the examiner in 

charge of the base application. Accordingly, Hirabayashi raises a substantial new 

question of patentability as to at least independent claims 1, and 9 of the '629 patent 

which question has not been decided in the previous examination of the '629 patent. 
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Because independent claims 1, and 9 carry all of the limitations of the dependent 

claims 2-8, and 10-16 from which it stems, by raising a substantial new question of 

patentability with regard to independent claims 1, 9, the reference implicitly raises a 

substantial new question of patentability for claims 2-8, and 10-16 respectively. 

2/. It is not agreed that the consideration of Watanabe '275 either alone or in view of 

others raises a substantial new question of patentability to at least independent claims 

1, and 9 of the '629 patent. 

Watanabe '275 discloses a liquid crystal display with light shield 20 formed 

between terminal groups 15 in a side near outgoing line groups in a display portion 14 

of a liquid display panel (abstract and related fig. 1). The light shield 20 is formed to 

prevent any light leakage from areas between the terminal groups 15 so as to reduce 

the unevenness of brightness on the display portion 14 and obtain a favorable display 

condition (col. 4, lines 17-21). 

The light shield 20 is an essential part of the liquid crystal display in order to 

obtain a favorable display condition as disclosed by Watanabe '275; therefore it can not 

be considered as a dummy, and would be removed or left as they are without being 

eliminated as disclosed in the patent (col. 6, lines 52-55). 

Since none of the reference to Watanabe '275, Song, the '629 APA or Kubota 

direct to a process of etching with the use of dummy to prevent undercut of the lower 

conductive material; therefore, the combination of Watanabe '275 together with Song or 
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the '629 APA or Kubota does not result in wirings having good tapered shape as 

disclosed by the '629 patent. 

31. It is agreed that the consideration of Kwak raises a substantial new question of 

patentability to at least independent claims 1, and 9 of the '629 patent. 

As pointed out in Appendix CC9 of the request, Kwak, fig. 1 and text on col. 1 

lines 32-36 appears to disclose an array substrate for a liquid crystal display and 

method for forming an array substrate including a thin film transistor formed on an 

insulating substrate (col. 31, lines 43-45); a plurality of wiring arranged on the insulating 

substrate in communication with at least one of the transistor in the thin film array (figs. 

7-10, gate links 15 and data links 33 are formed on transparent substrate 20 that 

connect to TFTs); connection pads (figs. 7-10, gate pads 14 and data pads 32 that 

contact the gate links 15 and data links 32) connecting to the opposite end of the 

plurality of wirings; pixel electrode 20 (col. 1, lines 45-46); and dummy conductive 

pattern 36, 38 (figs. 7-9) comprising at least about 30% of the area of the insulating 

substrate and situated between the connection pads 14, 32 and the pixel electrode 10 

such that the dummy patterns are not in contact with any of the wiring (figs. 7-12, col. 4 

lines 28-41). 

There is a substantial likelihood that a reasonable examiner would consider 

these teachings important in deciding whether or not the claims are patentable. 

However, the prosecution history of the base application, US serial No. 10/068,500, 

does not indicate that Kwak was included for consideration by the examiner in charge of 
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the base application. Accordingly, Kwak raises a substantial new question of 

patentability as to at least independent claims 1, and 9 of the '629 patent which ques'tion 

has not been decided in the previous examination of the '629 patent. 

Because independent claims 1, and 9 carry all of the limitations of the dependent 

claims 2-8, and 10-16 from which it stems, by raising a substantial new question of 

patentability with regard to independent claims 1, 9, the reference implicitly raises a 

substantial new question of patentability for claims 2-8, and 10-16 respectively. 

4/. It is agreed that the consideration of Yoshinori raises a substantial new question 

of patentability to at least independent claims 1, and 9 of the '629 patent. 

As pointed out in Appendix CC13 of the request, Yoshinori, figs. 1-3 and abstract 

appears to disclose an array substrate for a liquid crystal display and method for 

forming an array substrate including a thin film transistor formed on an insulating 

substrate; a plurality of wiring arranged on the insulating substrate in communication 

with at least one of the transistor in the thin film array (scan and signal wiring that 

connect to the scan and signal electrodes 6 and 9); connection pads 3, 4 that connect to 

the scan and signal wiring; pixel electrode 10; and dummy conductive pattern 5 

comprising at least about 30% of the area of the insulating substrate and situated 

between the connection pads 3, 4 and the pixel electrode 10 such that the dummy 

patterns are not in contact with any of the wiring (figs. 1-3, para. [0020]). 

There is a substantial likelihood that a reasonable examiner would consider 

these teachings important in deciding whether or not the claims are patentable. 
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However, the prosecution history of the base application, US serial No. 10/068,500 

does not indicate that Yoshinori was included for consideration by the examiner in 

charge of the base application. Accordingly, Yoshinori raises a substantial new 

question of patentability as to at least independent claims 1, and 9 of the '629 patent 

which question has not been decided in the previous examination of the '629 patent. 

Because independent claims 1, and 9 carry all of the limitations of the dependent 

claims 2-8, and 10-16 from which it stems, by raising a substantial new question of 

patentability with regard to independent claims 1, 9, the reference implicitly raises a 

substantial new question of patentability for claims 2-8, and 10-16 respectively. 

5/. The rejection of claims 1-16 over Tomoyuki either alone or in combination with 

others is proposed in claim chart in appendix CC17, CC18, CC19, CC20; however, 

Tomoyuki reference with English translation is not submitted nor listed in the IDS dated 

2/26/10. The Requester is requested to submit the Tomoyuki with English translation in 

the next communication for consideration. 

6/. It is agreed that the consideration of Zhang raises a substantial new question of 

patentability to at least independent claims 1, and 9 of the '629 patent. 

As pointed out in Appendix CC21 of the request, Zhang, figs. 1, 16-17 and text 

on col. 6, lines 25-44 appears to disclose an array substrate for a liquid crystal display 

and method for forming an array substrate including a thin film transistor formed on an 

insulating substrate; a plurality of wiring (scan lines 2 and signal lines 3) arranged on 
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the insulating substrate in communication with at least one of the transistor in the thin 

film array (col. 3, lines 32-40); connection pads 6 that connect to the scan and signal 

lines 2, 3; pixel electrode 12; and dummy conductive pattern 304 comprising at least 

about 30% of the area of the insulating substrate and situated between the connection 

pads 6 and the pixel electrode 12 such that the dummy patterns are not in contact with 

any of the wiring (figs. 4, 8, 16 and col. 10, lines 7-17). 

There is a substantial likelihood that a reasonable examiner would consider 

these teachings important in deciding whether or not the claims are patentable. 

However, the prosecution history of the base application, US serial No. 10/068,500, 

does not indicate that Zhang was included for consideration by the examiner in charge 

of the base application. Accordingly, Zhang raises a substantial new question of 

patentability as to at least independent claims 1, and 9 of the '629 patent which question 

has not been decided in the previous examination of the '629 patent. 

Because independent claims 1, and 9 carry all of the limitations of the dependent 

claims 2-8, and 10-16 from which it stems, by raising a substantial new question of 

patentability with regard to independent claims 1, 9, the reference implicitly raises a 

substantial new question of patentability for claims 2-8, and 10-16 respectively. 

7/. It is agreed that the consideration of Watanabe '811 raises a substantial new 

question of patentability to at least independent claims 1, and 9 of the '629 patent. 

As pointed out in Appendix CC25 of the request, Watanabe '811, fig. 5 and para. 

[0034]-[0038] appears to disclose an array substrate for a liquid crystal display and 

Page 868 of 1919



Page 12 Application/Control Number: 90/009,697 

Art Unit: 3992 

method for forming an array substrate including a thin film transistor formed on an 

insulating substrate; a plurality of wiring (signal and scanning lines 5, 9) arranged on the 

insulating substrate in communication with at least one of the transistor in the thin film 

array (para. [0035]); connection pads (inherently present) that connect to the signal and 

scanning lines; pixel electrode 7 (fig. 4); and dummy conductive pattern 25, 27 

comprising at least about 30% of the area of the insulating substrate and situated 

between the connection pads and the pixel electrode 7 such that the dummy patterns 

are not in contact with any of the wiring (fig. 5, para. [0071]). 

There is a substantial likelihood that a reasonable examiner would consider 

these teachings important in deciding whether or not the claims are patentable. 

However, the prosecution history of the base application, US serial No. 10/068,500 

does not indicate that Watanabe '811 was included for consideration by the examiner in 

charge of the base application. Accordingly, Watanabe '811 raises a substantial new 

question of patentability as to at least independent claims 1, and 9 of the '629 patent 

which question has not been decided in the previous examination of the '629 patent. 

Because independent claims 1, and 9 carry all of the limitations of the dependent 

claims 2-8, and 10-16 from which it stems, by raising a substantial new question of 

patentability with regard to independent claims 1, 9, the reference implicitly raises a 

substantial new question of patentability for claims 2-8, and 10-16 respectively. 

8/. It is agreed that the consideration of Miyashita raises a substantial new question 

of patentability to at least independent claims 1, and 9 of the '629 patent. 
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As pointed out in Appendix CC29 of the request, Miyashita, fig. 3 and paragraphs 

[0018]-[0019] appears to disclose an array substrate for a liquid crystal display and 

method for forming an array substrate including a thin film transistor formed on an 

insulating substrate; a plurality of wiring (gate and data lines 5, 6) arranged on the 

insulating substrate in communication with at least one of the transistor in the thin film 

array (fig. 2, [0019]); connection pads 5b, 6b that connect to the gate and data lines; 

pixel electrode 3 (fig. 3); and dummy conductive pattern 8 formed in region D 

comprising at least about 30% of the area of the insulating substrate and situated 

between the connection pads 5b and the pixel electrode 3 such that the dummy 

patterns are not in contact with any of the wiring (fig. 3, para. [0023]). 

There is a substantial likelihood that a reasonable examiner would consider 

these teachings important in deciding whether or not the claims are patentable. 

However, the prosecution history of the base application, US serial No. 10/068,500, 

does not indicate that Miyashita was included for consideration by the examiner in 

charge of the base application. Accordingly, Miyashita raises a substantial new 

question of patentability as to at least independent claims 1, and 9 of the '629 patent 

which question has not been decided in the previous examination of the '629 patent. 

Because independent claims 1, and 9 carry all of the limitations of the dependent 

claims 2-8, and 10-16 from which it stems, by raising a substantial new question of 

patentability with regard to independent claims 1, 9, the reference implicitly raises a 

substantial new question of patentability for claims 2-8, and 10-16 respectively. 
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Summary 

The use of references Hirabayashi, Kwak, Yoshinori, Watanabe '811, Zhang, and 

Miyashita which appear to discuss many of the key elements or limitations of claims 1-

16; make it likely that a reasonable examiner would consider these teachings important 

in deciding whether or not the claims are patentable. 

The prosecution history of the base application does not indicate that the 

Hirabayashi, Kwak, Yoshinori, Watanabe '811, Zhang, and Miyashita references were 

included for consideration by the examiner in charge of the base application. 

Accordingly, such teachings are not cumulative to any written discussion on the 

record of the teachings of the prior art, were not previously considered not addressed 

during a prior examination and the same question of patentability was not the subject of 

a final holding of invalidity by the Federal Courts. 

Accordingly, the request for reexamination is GRANTED. Claims 1-16 will be 

reexamined. 

Conclusion 

Extensions of time under 37 CFR 1.136(a) will not be permitted in these 

proceedings because the provisions of 37 CFR 1.136 apply only to "an applicant" and 

not to parties in a reexamination proceeding. Additionally, 35 U.S.C. 305 requires that 

ex parte reexamination proceedings "will be conducted with special dispatch" (37 
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CFR 1.550(a)). Extensions of time in ex parte reexamination proceedings are provided 

for in 37 CFR 1.550(c). 

The patent owner is reminded of the continuing responsibility under 37 CFR 

1.565(a) to apprise the Office of any litigation activity or other prior or concurrent 

proceeding, involving the 6,689,629 patent throughout the course of this reexamination 

proceeding. The requester is also reminded of the ability to similarly appraise the Office 

of any such activity or proceeding throughout the course of this reexamination 

proceeding. See MPEP §§ 2207, 2282 and 2286. 

Telephone numbers for reexamination inquiries: 

Reexamination and Amendment practice 

(571) 272-7703 

Central Reexam Unit (CRU) 

(571)272-7705 

Reexamination Facsimile Transmission No. 

(571) 272-9900 

All correspondence relating to this ex parte reexamination proceeding should be 

directed: 

By Mail to: Mail Stop Ex Parte Reexam 

Central Reexamination Unit 

Commissioner for Patents 

United States Patent & Trademark Office 

P.O. Box 1450 
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Alexandria, VA 22313-1450 

By FAX to: (571)273-9900 

Central Reexamination Unit 

By hand: Customer Service Window 

Randolph Building 

401 Dulany Street 

Alexandria, VA 22314 

Registered users of EFS-Web may alternatively submit such correspondence via the 

EFS-Web 

https://sportal.uspto.qov/authenticate/authenticateuserlocalepf.html. EFS-Web offers the 

benefit of quick submission to the particular area of the Office that needs to act on the 

correspondence. Also, EFS-Web submissions are "soft scanned" (i.e., electronically 

uploaded) directly into the official file for the reexamination proceeding, which offers 

parties the opportunity to review the content of their submissions after the "soft 

scanning" process is complete. 

electronic filing system at 

Any inquiry concerning this communication should be directed to Tuan Nguyen at 

telephone number 571-272-1694 

Signed: Conferees: 

Tuan H. Nguyen 
Primary Examiner 
Central Reexamination Unit 
Art Unit 3992 
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POK IiaooxMH paugliV 3!-iiamXS Xncixv) H-1^ 

mmzwiusm >ei»is:i»«wi»:i?.rsg^# 
^i-(^ir!» ~ in ̂ mm^umtui (£ o o o ] 

• ?v i XIMUM ? T imzwrnn 
>v4-#®^Vi 

Q>A -INX?.?.? • •S-MiV?I«!?w> 
«5t-lNX •»S ? (ODT) 

T I Z Z f r Z - I T  ± B 3 &  ( £ )  
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«im 1 - 2 4 2 2  1  1  ( 4  )  

02 3  
[ o o i n  icor^XTT 

i±. m2 3iz^-t&&g2 0 2crm-»tm%9. fom 
2  0  2 & & m f t 2 2 0 t f f l i f t f f l # 2  2  0 a  

a«2 2 0 art«?gfB^l±»tef#«CS|tlLTV^. 
i J t .  ; « a f B « « 2  2  0 a t i .  0 2  4  ( b )  

024 
( a )  <pn2 2 1 tlj;tf2 2 2lt. 

f-xcom^it'cm-im 
mmmff'h $ . -tr'MtiWis ± v*Sitxc i 4 

L .  

[ 0  0  1 8 ]  Wm ilL9- 1  9 7 3 8 4^l;:WS3*VT 
t^hryX-77K^TiS. flSt 

t«T-J> o. «Ktia 
gMm&mt-tmftmxmtmmt&vT. mmp 
mi<.\ tfz. 
o .  mzMi&i,zb<.'xmmi~xiiht<,'imm,'* 

[00 12] StC. STE^^Q-l 97384^& 
«tti. fltWJftfCiLT. 02 5t7K'tJ:-3tc. ^«E 

1 1  >«is 
ig(+A.iiTv>sr5XvrHbxg/«(aaaaS5^®^ 
7JN ? iT."C V  ̂ . 
[0 0 1 3] 132 5 (a) li-?-«r?XVTKI^XS!» 

M a ^ T ^ i a S r ^ B r H H f f )  0 .  0 2  5  ( b ) ! « «  
Tffi0rAI,. ^rfe. 02 3i;|a!-ai»tl±R-#^J 
#urv>6. ^<n7yxvrvvx®.<r>m&mmim 
(±. 02 5 (b ) fcjjrf J: 3 fc. 2 0 JrSetf 
SS2 0  1 t T ?X-7l64Sg2 1 0 t «ra;. r^x 
•7»feSfi2 1 0 2 1 3 
£IHr6IHt2 1 2^i!.''5r<tt,lo}:3ellLTMttx 

* 2  2  3 i & < R l t f > i l T H $ .  ^ 2 2  
3(±. r7X^J6:tS«2 1 0WfBM2 1 2J:|B]«W* 

LT«affiS:*-ri.. 
[ 0 0  1 4 ]  
[«itf»i*LJ;3i:tl>iSffl] IfrLtctfio. ±aL 

c D^r5X-7r F 
i.:nr«idfti3m'5tfiwc. 

[ 0 0  1 5 ]  WS6V6-3 0 1 0 1 S-^&WiSil/lS 
- 1 2 0 7 2 8^#T-^SnTV^)£aSM 

f t L C D  ( A S M t - K )  l i .  
mmp<t%mm$ktoia.&fafrb. 

imtc 
m.mmmk?zmMJLmimtz><nT\ sss 

Z K .  
&*). mzMi&cti^xmnmzxnik^^mm 

fi. 
[ 0 0 1 9 ]  WIH^S - 3 4 1 5 9 O^-CSSSLTU 
ZfoWtPlitLCDlzti^Xit. EHSi!te*a«5r* 
««tcaH-r5J:ocffr?«icBrt?nTv^. ait. , 
t S H W Q -  1  9 7 3 8 4 ^ f c B W S K T ^ £ r 5 X - 7 r  
KVxs<o«*#»$6IICtev»r«i. t-hrn 

¥ 8 - 3 4  1 59 0^rtJKBMA:m?atA't»i5oBa 
•b ' K : i a f i » « $ - a A U .  a * ^ # B 3 ¥ 9  -  1  9  7  3  8  
4 ^-eiiStfx^— 
fiS-itA-f?.. 

iasfffiwaxa 
®5:(STS-ltl.lgat:2roTi,^. aAWia 

L ̂ -C liit 3 x b wa < tc h t  ̂i IBMgjjSWJ) O 

t .  
[ 0 0 2 0 ]  HRC. ^aa*^5Sl•tMv^^.)h.'rv^^) 

x o fafl-t^caA-r mizit. 
z 11 

J:0. 
8UPi>ii<0E*CJ6tfcffirt#*!&,4tS. 

^igSft. -fiitiO. 
ihca^< aa-byK^Brt^fltiBa-ri^tf 
^ 6 .  l±. iS[aBH««»aAaS 

& b X 0 aWFtsfr 0. ^ L. SA 
^T^a«^SpDafaA5ffiT't 51 v ^ IBUB^A5^ O £. 
[002 1 ] #fc. #||Y8-34 1 590^xism 

iSiH1WRi>'ii6«mElinBI®BSK 
ffljwmcjni-c. jtwkttaw 

)!)s4t#<:Sr 
0 .  

[ 0 0 2 2 ]  *3wiii. 3 isatttswaMS)* 
i%t'^<7i£ti?zi>nx% ' 0 ,  
«< Lr*SiMi«i»i±&Bh.. 
ewu t^c-fe/n* • t A!r^ i,® 

4 i k £ BW fcl-S. 

34 1 5 9 0-*T#*LTU [ 0 0 1 6 ] # ® ¥ 8  
ifcrnmitLCDizti^xu, smm-tz. EMS 
t. Jt«±tlia!lRW(;»s£3itStt«58Bt<02JB» 
gSrKltrn*. ±E1»t£®«-rsCli. 20^^ 
--y^ISSriMffc-fSfc^. »it3Xh^-iS<^ 
o. ttiw&f? h&fia&M:<tczk^oisimt.tfh-? 

t z .  t f z ,  m K T J J r = y  

[ 0 0 1 7 ]  WBHY1 - 2  1  7 3 9  6^^#M:!F4 -
2 8 5 9 3 l^CBRS/Ut u4y5Xvr 
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(5) WBH11  1 -24  22 1  1  

[ 0 0 2 9 ]  .  i w e t t ^  
x^-viK 
x o t. iMtn&tijiViamnmJivo-hnaxnwt 
mziztz i j iz&i&stix 

[00 23] 

n. m-ttnmm 
mtitimMt 

mmitzmth x $ £&#*'<—rimvktixts o. 
m-nnmnmsjaizmtimn x 
v<nmmizmws.mm&^tL, im&mimmz 
'>-%< t 
m^tikkbiz.  B»AJI^«EMEmDi» l :U8 
m&ft? m-ftnminmiztt LMBCEft i. 

C(tW»«K:Eitit. -ew;ttJ:0±EI«lA!affi3 

[ 0 0 3 0 ]  .  H E t t t t  
coWi—Mcv&fc k ^T^^iilT-soBrffiJWA5. 

BftB. +^m. T^JS. <W 
^B. piBisxv:mpimm^?itifrTkmi8.ki-i>z 
k t f Z - ^ h .  
[ 0 0 3 1 ]  B5i2a«x^-HfA>-. mwrnwrnvm 
k. Hai;gL^i4.0H«WfiiSr2IP«-{JL<li: 
3 mw i mizss. s nr «.> i. ̂  t m t L I \ 
[ 0 0 3 2 ]  l i r i E t t t t x ^ — <r(r)mi-ncr>m.kw 
zntoxommfflit. mnm. imBcon^A^ 
®. n». 
--WHS-*- s ^;BSS^S^«<ost;iDZi 
h*:$ZX-t>»). fj'^J. TB 
A{5AimJ: 0kA!ffi Lv\ 
[ 0 0 3 3 ]  L .  a v ^ t K S  

BttAWftBcoifrS. S: d s k 
L. . imw> 
ilgSrdstLtt#, *$«Jty (  =  D /d s )  is. 

tii. 
[ 0 0  2 4 ]  miE-W 

comL<v)?%< ki,k'*>e>fr--ij<r>m.ir>mm&mz 
m-h#wnz. x-sH-mfrttimimfomM# 
Bl8.2tiZ^mf&kt&.lktfX-Z i. 
[00 25] WmER 

zh^omizB&s-
tiKmmkZ-Bttifcy'l y^SSOtfilMf-vy^k 
^x^&rjximmik. mr7x-7^mmcr> 
KOT»>- tT»|6lEK 
sn. A-J. mj >Kcr>mn+r>*->\<k-!eM?t,X 
-) -y J >VicD<E^mm:Bt& s tLfz& 2 mmmk. gm 
mi'— h 2 nmLk «0C7SS« k SrW LT U 
a. 7-5 r̂F. it̂ K, 
mizncoimsi}tt£fii z,&$,»7 frtA >>. 

h i:IS^2 «*«}: J: i 
^ittixTfeo. imrn^-hnxtmminmL 
nrnthMtzmi MMb x t/imnt^-v-tmrnizm 
imi°\MtfBf$.zti. im&Miimmz>y%<kt,-
'jmimK^-i-izxmfeZhz&mmi&z^th t 
ttc. mm^s^mtmrnmuiimsMf tinz 
mmfcy- hkmm2 L^BCBM 
u (mmmm 
WStWffiiKtElftlL. •tn.lktzX 'J JLtriS&Wii 

[ 0 0 2 6 ]  £%w<7mg'Bm;mwizh ̂  . mies2 
hW>=5r< k t 

»»E|6»M>WBJ£S*I.-C tsct A>"r-^ 

0 .  l S y S 4 .  4  9e -» -» 6 » 7 < '»+ l .  5  

[ 0 0 3 4 ]  B 5 | ^ ? S l i i S « f t g c  
^ Hiv^HjacUWS J; 7 CERSKT t J: 
[ 0 0 3 5 ]  9-tf5ine-»«*«t*T 
Z1jtox-cr>mwfm.lt. 
tzBXh 0 . LTse^ati 5/jmJ; o 
<, tkmzttixy-
rr^iflWii3A\ tg*^«-ffl«#?<02 0%J;')t.*< 
9 9%J; 0 t A'ffS 
[ 0 0 3 6 ]  H T .  
[ 0 0 3 7 ]  S M E r t M W f f f t C J :  
0. ^«*«aiSi*i:#tS)aUli^WS*El*l*t* 
jticEUlt-S. >: t 
4ii0rt:. M>>"E*$itT^£.rfc>WiL 

ifcliiaMfrwfilirtE®SftTi ̂ <nmt lvK M 
m. tmmmvmmzg.'xthzktfxzh. znx 
i  ^(c X n X  
mzimtz•!kA:-C#hkmz. tmx^—wzxi 
XfoFa-kJin-tllW-tr-fclzm Z-ttZZkf/XZt,. 
s*:, eL^^- îi'̂ mnznmmmm'ns. 
tESixT^-SW. SAf 

aSttfiwaAatSES-® 
T3-tt-6C:fca«S:̂ . -twt*). *>"4 
l : « < ^ 0 .  r ^ovh^ j  

[ 0 0 2 7 ]  *3tmn>fr£,3iK%&iz&\. >X. 
14aifrt 

asr# a. 
[ 0 0 2 8 ]  .  m E t t «  

t L T BhE ? i-LT V ^ fflfS. t -T 
h Z k i r X -Z Z .  
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( 6 )  1 - 2 4 2 2 1  1  

4-C-£ . C t #T btfTihnX-. mL<r>^9--yyiMX-'imiit(l 
nmzryuyhtf^gtzi) .  
tktt. SBHSSrfin&lfcU 
• t & Z b & T Z & t z i t ) .  

[ 0 0 4 3 ]  
imtommn&m WTC. 

[ 0 0 4 4 ]  & J 3 .  ^ BBTVI-J tti. 

tn—ocommt LTti. 
—ffiS'fjaKii'fJfctritiwi# 

fflrn®® 
ttrii. 

±T«»EJit-
SV^tii3<L/cffil4!^r|iilJ^rtS«ffi«^«-!i!#>^. H 
t. tR/hSWr. 4^r|p]tc 
ElSlUT^S A'EfiW Wt ElSl L T n h 
S-ttf. 
[ 0 0 4 5 ]  i i t .  r & S j  ( ± .  H R C .  
WvmffitLTg^sns. *M§iiiii#cfcivrffl\,^*i 
6  r ^ j  t J t j e - r s ^ S  
mTw-Mcrimmti-?. tzt-t. 
(mm) mwris .  —wmmtzi t ix .  antral* 

»«S-mLTtJ:v^ te*fc:»lt;Lr»i«SnS«e# 
mmmt. iw«ffiiW£«e)e«?M*.£iK9, 
WHZ'MK^Hm* tv». 
[ 0 0 4 6 ]  (mmm.i)mnt.*mmmmiz^i, 

®&0^%xcnmmii*i$.mjx.mz^t®x-hi,, m 
i  ( a )  u .  ( H i  
( b )  < ? ) X - x a c j : S B r f f i 0 )  T J i O .  0 1  ( b )  l ±  

^msmr.t^mmxbi,. 
[ 0 0 4 7 ]  f f l a « 9  mAsX -
mm.. Mtatfyxmu t#7xm.2kmfc 
cDGmmixm&mtixti*). sa«i. 2isi« 
mwi,zitm$,M9Z8±t&i'->\'ti m^?) im 

ttz, aa)B9^0r«fismmtt«^^—9-
7 hmm. 1, 2 CSS-f S J: 5 l;Rlt feftt . 
10 0 4 8 ] X*« 2 (OiSfafi 9 
«. mrM I TO«J: 

5t;, -?-«±Sr 
ao TSffi 2 'J -f 5 K^SEE|Al«5 

i o o 4 9 ] 4*:. «rie^7x««i waaa9ffl«rt 
Off ic i i .  £ 5 - 7  • r /M '  ( i a^ - t i - f )  A V - f v - r f ?  
VV->7X (HS-tH*) tfmSfl. -tWJitMilf I 
TOf)J: -j bttl (t^ita 3 irx b 5 
•17mzBf$.Zt\Xbr), -«(i^1ta3t±. BigdlgSj 
«fi4ki±3ai-r.s.tt<ET-Kit^n. 
«ffi4t«3aMi^Tte«#fli«?ni». msmbiz 

a. 
[00 38] 4fc. mtMl\p\m%Mi&lt<bi>i!*> 
bt^-iicomiuzm&Ltz^ctt, <-tf5»««ait]Bi 
$«eT»f»ffi|4li::2nTV^te*«lS£?)tt(2a;$'Bf 

SSLfeOW 
miMm^iih. *«B^T#att«»Ei4iffls«i±. 
M^ifamas-w-rs-t^rtt:. awwrntfta-fLtt* 
yv-tsoiI^fti5:iMAL, R-fe^CttJTOai»lt«E 

-twacJBHWLTEmiie'tS 
Z k i z X O m A S t i i .  
1 0  0  3  9 ]  t t z .  *^£07-7Xvr 

wssiatib^Tii. m2com.j<?mii^-bizm-
m-tsb-tx 

mvn^^msx/fSjmmmAtz. m»i'-
V k 0)8miHzsi; 
jii>siii't>?izk&wm?»it:*), m^^-hx-b 

z  t  m ± t & z k t f x - z i .  
t t z .  
<tt>4a0r(ctt«^—tMEJISh'T^ftwr. a 

<nz x o & 

•rfctfr^stsc. 
-feoffs—gt«f»S^4Clt!!i«r&6. 4it. 

izmi ̂ rnmn-mzs. ztix^ 
hnx-. 
ktcbtt^tz#). SfattW^aAiSK^®T?-a-s -1 
ittcw *<n>tz)t>. r^nvhSftj A>*4t«<^0. 
r^ovhSStj izimtl^rstlhimx-^. foil, 

f c  A ! f  ?  I .  
[ 0 0 4 0 ]  ttz. m2<r)XIKtiJ;tm*1*i'-b<V)? 

tj:<ki,k-ht>i>>-1HZ. ttmEiam^SS-mLt 
^•i;i±. -f^MSSSiiiE^icrilW^Eiint^o 
r v^J^BBHwMfiatSrBfgwfiUlt-RS-a-S .1 k 
fr^mktj:'). ^ixi,. 
[ 0 0 4 1 ] ifc. ^m&ryX-lT KPXSOiSfl 
^ssat^oTii. m&mnnmMjmziitz 

A'O. 7-5Xv^3MfcJ;yS2 
com.<n&* co&gJglz&timffii.zMSB.iiiRtfBm. 
sntfco. WEitEpanSfCiiaa^A^K-^^ 
lc»tt»SSiSlcffi|inL. *ffiEIUDl«CI±»S^A!«-
^#««»ic«iw»«(;Ei6i^i.fllB£t Lr^s^r. 
^S««»(caS^A5»t»E|6| 
t an  >  h  7X h  (r>m;1>m e>ti&. 
[ 0 0 4 2 ]  t t i ,  
xi-v-mmrnrnmi txuk-nx dzmix-h^x t 
U W .  Z V - m k l X .  M £tm2 1 ( a ) ~ ( d )  

nnm r^m. <« 
*®. - t A!T-
SS.  a^x^—tt i .  
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mdmw ' > r 11 > n ^  
•?^f'^^ite<?a^w> •awEa ^.4 m 

W -firing M 
n¥#}M2viinj£2nw3ffe3f8a! 
smmx^H^irnm^L^-^trm •i^sfriMKi 
m^m^z • i ww ~riv 
-wr%m imwmw saiysmw^m 
Mi-fr-^ ?VSimtl;¥Bm fivr --Ml 

> 1 1 3 ^ WI'WfZMW:)Z  ' IMX 
-nzwvmvmmL-fi-

-vr»s 6±-w!mo> 
#llll?tl3B» 'OMffflfflCff i-fr-vrjftl: ( S S 0 0 ] 

•?5=»& T4-^S 
I T»^'+I(ia5ftW»WO 

- ' m 6±w!?%tu>y8m)m$f 'mwrn ~ n ^  
y ^ A -gr n v m 

smvmvv •?4-?cT7im\'m%%$c,? ~7 
s-sawa 

tel^6i-(fTO?4-»!ia 'QTWV (XMPm)  tf 
•U 
m 'WB 

' i zm iw&zs i M 
•?^?a^MBR?4-5#>¥^^<j)V3KC<3SI 

It •13?3fs^,l'£^E^-*rl4:'!r^ -^dB "S?? 
<M 6i^y» ~:)M8W» 

-Q?.> v^'; ?yjiiMit-riw><iixmi "fi 
:)Waiilffl3B» 
^-vr»s a^s! *< 
A ^ - - ^ 6  rn\wsrifuw<^v L  
. f r - M i « m [ s i ! e  
l!!l?9^(-T •?««!;¥ (I=li(:w»¥i-K) 

-fiq=y^ 
a -3??8Mm ^MixfBCWMfeiaERl?!^ 
VBtW ^  6  i - K I M W g S ?  I  - f r - v r t t W ' ' . ™  ~ 5 ¥ E 6  

ei^ffc^Ki-fr-v^s 
gis* • >VIiifliD^IultfSSilL 

vr^fts ' m 
S 'fl^ei^^wSSfA-fr-
y 5 I f i t m q S A - 4 - V ^ r » i t  ? ?  
if^DKfeVTim •?^aT«2S$aQ«?-M#»-5l»lB 
wEei^/'/p^fMniiKdajfrnf11-fr-vr»it *?if5 
m'?g IWSWH 
t t  ' u  t a ? i - f r - • v r » i t  [  ps  o  o  ]  

'< .1?  

-aw^«v$3!if«es 

^ 6/:-* r, J. X : gfim iaia:iM»iE) ^ K 

e+UVMUbm ^iVSnfffisfSB "^1«15 

#;) B-ys^is ? 6-hwmQ>>m 
tBB* ••MivsSSj? 
i-fr-vr3ftS:iHB(W8»®^flgS^¥ffl;05aB 

(-fr-vr»e?^3sgf^!«sjf?t) [ e s o o j 

XI I9ia«fflt!?^ 1 T HKMi 
isia»«wit 
n  ( p )  zm •?^:ia»^i#s^5a'»isia«K 
Win ^>W?i»>4=l9lB3ft«W»w&-
flBaM 8¥lg^ • 1 ̂wrto-sf/; K.s ̂ »0)» 
» ' ??wnnTO-iB2tr)^S •<5Z3'mzm&: 

ei 
"13?W/ (iSS'iil 

e r. > x: &g£n igian 
mm) ^ 
yw* > <.\ iifw u> E e ±-(f ya?03 
3S£¥W8»!gS63f ~fi:)«l!ll«[l3Bm [ZS 00] 

••}vitmsv<-
( P )  

e 0 3 ?4.S»-i.^«!S*!!twa'»l'c-vo ̂  ̂  
SK^St^aiftOJr • (aift^MBI4.) >W^«¥I91 
««»s:iz "T»S:)tT^r) ( ») 2H 'afe>> 

«V» -?? 

HStia - : i c  TZ l* : }  ( q) Z B  -1 9 4 # m iWi»  
igxmwmt-vc^xat i swrnmrnv-mmm-B 
» '9^11 luiartioi^isr) s • i its i'-rn 
VWBWBCOQS ~ESB(i«ia®s -fifei^'y®:) 
C  T 4 - ^ )  ( E  )  ZB ' O r t W T O w B *  [  I  S  0  0  ]  

*  X I  H i  f e t t -HT t tWB 
-bî TH 'i?̂  sa-i-wwisafBt 
wa*^c-ro^5fflTr( ( P ) yiv (q) • (EH 
f f l ? r :)8. V-VQ> ( q )  I B )  
n (3) m <«) 'n^?a»0J4«nefl3Bmfi < P > 

yj* < =) m) n 
« ( B ) 0520 *?-M«!3IsS^a«g^L^=n$W 

^5?^Tafl#?2E (4fli*S) [0S00J 

SiSl»iaaS3|M) 'FtqSft 
isians '?« •'s-Mivgw^q sft^sasw^ 
.s s DH [ssr6^w-ffa?®0#Mi-fr-v 
r»«/!TfffflBO!'i-fr-v'!r»ST)r)M«W ':«* 
MWIJMfvr^iifOJaTftwr 
vvrM:e3!Jj«:m?4.S^fflEaw8S?»«^|Jia •?( 
:)TCtf Inmr^ltuz: •?^i'^5®«i'ia^Caw 
gr#a;-g:W (.M^E) tAty c-C:tf?\ 

X6<-U-it-6'-t.£ ~Cil?aW'J?4-JS:3a(9-
*C3ffie -o '?i (-f-fwys) ^ 

£-6^111 -^vg^wsstBuiwi "ina# 

U )  l\ Z l \ : Z - \ \  
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f t S W  1  1 - 2 4 2 2  1  1  (8) 

[ 0 0 5 6 ]  *  7  nm. • EJilli. 
«sM(«8rt« 

tz i trzoMzwtts js- t .  mrnmoizi*!* 
zzzm.-tz,i,zti. mmmnme&iKiii,* 
miz. 

sfefc. 
mm. te*«)s68co0Ki;Bafl.-J:i?T^ 6 .  f t  

s main ztifr 
W-ffltSftS i 5 fcE*** Z t t f V i  4. 
—if-7 mwcD-m<m#cDi§£, 
*««8«E2«fn!j><D-2(;l5ff-5ctl.± a CIS 
••miJJ:v\ J/c. «itf. 8lTffl»«A5*Sr)Bma« 

9- 7 £• 8 f tii>> ?)-iMz&t& 
j:?izmg-t6M£izii. ma&uxmacomG: 
vmzz&i ̂  tfiaw-ZcotfJ: 0#i LV1. 
[ 0 0  5 7 ]  
[Stttwi] OT. **a <̂0«llMS:St4«. 
tiCRgSfis t roriiiv ^. 
[ 0 0 5 8 ]  ( m m i )  a s t m i w h .  m m  

M i ?>®aBam*gBcom*&$m-f &. 
t o o 5 9 ] 03ii. 

txmmx-bi. 
[ 0 0 6 0 ] ar. Xg ( a ) T-. -IrntfyXgMl 
wn-ac. smmmzmzzR, G.  
titz-y-oi-? (m-t-f) s.t/#*fe«coiatsE 
•tsî crg •/?vh|j.y^  ̂(0SW) £01$.? 
6 .  5 S t Z .  
[ o o e n  a t .  x g  ( b )  t - .  t f j x & m i n m i e  

7?-yfrhij ••;?*. da^-f) 17 
£«**<.—K-71±. Milf. 

® ^ t t f f i J i S : S « ± t W L .  7 ; r h v A ? t ^ L T M -
f i - -yr i r i8 i&-r&. Lt^T. 
•9-71i. lIlIW'55'--y^lST««-f4ii:4s-C3' 
& .  i o T .  
>5rr5'f^yhA>'?f^i:^0. >)tffii±i-611 
Hz, KJtlgSrlWHkL. Sit^? 

fc^rS. 
[ 0 0  6 2 ]  a c .  X g  (  c  )  r .  i f  7  

MBKWBSbfrJBaw-S. 
[00 63] Kt. Xg ( d ) f. «, 

«2<7)frBt. 
t0064]ijct;. X g  ( e )  ? .  
^?X^«2±tc. Siiaiin)B5aS-»«-rS. 
[ 0 0  6  5 ]  I g ( f  ) T - .  ^ 7 X « f i l t # 5  
A»S 2 i:£» 9 £*>*•£>. 
[ 0 0  6 6 ]  » ( ; ,  X S ( g ) T .  X7X-m.\ti3=j 
xS«2ISIt. aaSrK^itA^sWft-itAUTfaa® 

[ 0 0 6 7 ]  L f c ^ T .  i W - t a C L T f ^ S S t l f c a s  
AS^HCteV^TU, SiSE|4!M5a. SbWffSC 
iO. -fwailEiiiUBSa. SbtSftsatA^g^ 
SSSEMSa. 5btS*tE|6|-t5. » 
A« s co&mmizti nzmmnfoft cattx^—t 
7A>'E*?<ir^i>«t-. atui—if7CJ;TCtt» 
»Eifii'ti.^«a«^a®tscitA!T#st«t. a 

IT 71 J: O X iSa-fe/K0-b^SS--£ttm3 
at. tt^x^--if7A:^S«lC 

tm&mxmt£coiiiizs.2irx^&<vT. ettx^--^ 
IlrtfAtSmi, 

is4til<^'). r^o^b^jC 

^fpftSrloLtS-tlrS d k f f T Z  & .  
[ 0 0 6 8 ]  ( m m M 2 )  ma. 

m x - k z .  0 4  ( a )  
(04 ( b )  nY-Ymzxmmm) T-J>O. 04 
(b > mnmm&yr^mmvbi,, 
[ 0 0 6 9 ]  C:^04i7)«ifB^SMt:fcl''T(±. frtz 

*tt. it 0#^*ffl«8*t. -unm. 1 
EicifiisM 1 ovmibix, to b# 
m&^tix^i. 
[ 0 0 7 0 ]  B i i i e t t « # E l 4 j i a S J i  1  0 1 4 .  t t «X^-

irTcntii^m&iacfo^xtfmzmz-zm-ki. a 
1  H0>J|IWtf«T*»$**fc Lt  

ft. *m&frt>&$frzmr,xm.i±x-i$*t:& 
HZMrt&XilZie&ZtlX^l. L^JS^T. 
«W«EH1HS« 1 0co*JSa5!!){#(i^R«<t"6teg-r 
ilOBttO. HSfiaitlfci-JTV^ 

N*rftElt]BI£« 1 0C0&& 
mziSttziiXizKch. 
[ 0 0 7 1 ]  uztf^x. zm<iiziF-mhik*$m. 
Cfiv^li. l»f»ErtWttfi!a!S-»W»El6lBlg®l 
OCi 0 BrSWfiBtMWt 5 - > it^rsg fc 4 6. 
[ 0 0 7 2 ]  its. ±aLtiai^04tSLt®A* 
ssaii. 
fcswaiis 3iia#«-7 b 'J tzmmmammzm 
cwr^si5. wmiztitztob-r. T?T<<7-? 
t-u^xs^iafla^SifctafflTSl.. tnr-rr 
-ty-rbvrzamMummi. Mil/. 
CiC. iiSSt-^yyx^ (TFT) ifiox-f y^-y 
j'StTt. f«x-f v^y/^cy-Nfi^y-x 
(t-Jia* 2«Mwffl-fiWit. MBX'f 
^Lraj^r s itft^crBKis^iv h u ?x« 
«lfetR1|Si:S-*L. (l!!*«S«±t;T 
iHC«l»lWfcWBlfiSn)t«»lft<0 . 
[ 0 0 7 3 ]  mnmmsfrhmmi o-cii. sest 
nm 1 Tfflu&nstttfx'*—t-mwimtGimnm 
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WRW 1  1 - 2 4 2 2 1  1  ( 9 )  

ix. li«[irW.«tcE|ii] I"O >*:. 
[0079] (SgffiW6 ) 3--y7'ttS7 0 5 9 H y  
xmLKniLlznOfrbtchM-ft-l 0 0 n mCO&BM 
SS^JBKt. ZUZZcri±.Mz®IH><5Mml,zZ&X 
7hzv25 9 —PA S-xey^-h 

^ yhri^-f-it-l 00-C/3#fSH]II 
f»:it:mzffim*-7>T-8o-c/i o»rai5^au» 
Lfc. 01 SWiaiCl OO^mX 1 OOumPKM&m 
mm 0 mLTtommizgj&stiimBmM?. 

3y??h03t5r 1 2 0Wf 
ofc. S)tlMfWKKt±365nmT*l 0mW/cm2T' 
ifcofc. iflSrO. 4%-K !C03. aqT'lSOft-^ 
«u. 12oma<)>zz'fT-ot:m. 2 
4 ovnumj-yy? 1 
A1—r7£Bl£.Uz. M E i a i l R J A L S - 2  0 4  
(JSRttR) ^80nm«W»T*«L. ISO'CT 
l«ia^h^-?Sffv«rt«W5aifWRtfc. 
[0080] -Jr. 1 0 0 n m®(0 I TOA^^Saafl 
ms4 m we 2»jic t«itEifii)s J 
A L S - 2 0 4 & 8 0 n mOMWCfc* J: 0 LT 
ElWIMI5bS-#«L-CM^?x*«l, 2S-^-/p« 
^LTIAD^fc-tiTt. 
[008 1 ] mn&frftitfsroaift (Ae = -4. 0. 

A n = 0 . 08. - t J ^ W y T 5 u m V 9 0 S y 4 X h  
^WW^aan) £5fe«-fe^K;iiALT 

[0082] iaRCM&iTajWfiS aA'-y? y?Vh 

—tA>mL. K!n$SlRTS«Li^. »t#CSit 
ZJTftcOMS l-^tlimESr^StEMirf 
& t m«nzi&ai,ft ftmttmttzgft-tz t\ a«e 
A>-5 M mSrTlsIS 
[0083] ^mstmztimmkx^—fnm 

HJWJBi, •mWzmPlBX-f>iili8:<. 
A f̂cjgrt.ui. sosMtfe^rm-r 
S^T®ISffi®#C-3l.iTV^5. #t. 7* Ml y 

[0084]  (Sa iM7)  3 - -y^a»7059#?  
xa® 1 £0±C I TOfrf,#1 0 0 n m<7)j£an« 
ffi3S:®^L,. ?^t.10 I:tC)SffA :5«m4i 
a(;v2 5 9-PA (Sta^t^ttS) S:xey3-h 
arMLt. *fbrix-b^-ci oor/sfl-SHin 
SSLtatffl^t-T'yT-so-c/i o»faSf>t;3ii« 
Uft. 01 mxdtz 1 00//mx 1 OOjumftW^g 
«S4 0 £*LT-e»JMKE^$iT.SH»«ttttX'<. 

Khmimttb. 
[0074] (IIJIM3) 03^L^J:ot;. 3--

> 7 1 t m 7  0  5 9 t f 7 Z . m i l .  2 « ± C .  l O O n m  
comA^BBSS3. 4£}gl£L,. $ii>t;iT0 3«± 
tJCR BLACK535 ( JSRttS) S:Xf>3 
-hST-4. 5i<m(0)g)¥t^SJ;a(C»liU. -t•/h 
7Wf-_t-t-8 0K:/54tfgjn»U.:. 05 est J: 3 
^ i o o u mnnteMmmmtsi o iztummmi* 
tegia^+^c. 25u 
HiWf8X-£&io%-7X-7£Kh\ vxtMUzay 
tthnmiomi-it:. nmnmmt365nm 
t'l OmW/cm^T-fco^. ^nS-Sffl^SSCD-
200CR (50K#«. 25V) t*60»««L, « 
^r^-T-eog^'jyxs-ff^^fi, 220vcr>ft 
% l * - 7 > Z - 3  0  W l . r ^  f - ? S r m  

[ 0 0 7  5 ]  I TOtffMtSflX-flltcS 
ltEl4llKJALS-204 ( JSRttS) S-SOnmW 
mz-miBL. isOCT-
|6|«Wi5a, 5b$-^S!LT. Wtf5X««U . 25-^ 

[0076] ( A e  : -4. 0. 
An = 0. 08. 5 wmfg 0*7^ 
^l-tiSJ:5t^-f5^«iiSSJn) SrJfeW-fe^tftA 

HffSr 

*«iafc:9Jirt6i:- 06C^tJ:ac»«IHJW«It'Jfe 
A^0iati4])!)^TM3em«As«is?3n. HWWRCJS 
AH)J" f/j'lkiln] UT V rfz. 
[ 0 0 7 7 ]  (s»feM4)mmmtmiztfyxmi 

t Z J C R  B L A C K 5 3 5  (  JSRaS) $ 6 u m C 0  
BtMlzZmizxiZ'/a—hl, t'"/ h7'U-h±Z-
SO'C/S-^lalJnSftL^. 07fcJ:t/08(;StJ:?:5r 
1 0 0 J: a iztemWnE&k 
aw** ()as2siwM-4jS) t5j:v/s«:fiiat3^ 
#t£jS-hCfr&U^--«!3ft6 J: 5 CRU-Litvx^ 
tffl^T. mmsknmznft.««. 
«X'<-Hf7S®«;L. Set«]3tra*(;ElsiS0B«. 

^n^ia^TT^EESEPJnL 
^^flBORISttlWifSrff-o/Ski^. 09±iJ:y01 
0Iz^i-X 5jiBC 
«#!5!m^six. afta^iidWfflsKCEitiUTi.^. 
[ 0 0 7 8 ]  ( £ t t t t  5  )  S a t M  3  k  | s | « t c ^7A*R 
CJCR B L A C K 5 3 5  (  JSRttS) S6i<m« 
KWfc&sidc^trya—bL. f-ri^-h±T-
8 0'C/5^HJD»Lt. 01 1 CSrt J: 0 C. 10 0 
ju o e^sas^esa^rais  ̂
l» < fflCtttf tttwlta i a CRW- U it'vx ? Srffl 
V^T. mmmstmmsx. mm. 

f l Z M l S . l .  5gttmfcR83rEfllS»«. «UUH 

Vvx-aiVTZ-V&itmLtcir 
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( 1 0 )  1 - 2 4 2 2  1 1  

mstMe 
tNSfeftT-SJK. Sffi-
SEL^. $^izmmmetmmTiiiitimm&i&itn 
m.Z&O^h-tT&l'ZimLt:. 
[ 0  0  8 5 ] m « M ^ S i 5 m ^ j S S ( A e = - 4 .  0 .  

A n  —  0 .  0 8 .  - f c ^ ^  y r S j u m T g O g - V f X h  
S-Jtw-t/UytALT 

7ux-zi,urTM-J(3Mm®m$:U'>fc. 
[ 0 0 8 6 ]  -Xyvf-vY-iJfZOMISblZttlXPiW 

^7COm&cAiOhi^St. 7*7'/^ 
^^ti^aiLTL-ivi. ggp 

¥JfiTS-t!-TLii-). cA5*#v^ttJ«EJ*S 
HCWJirrS 
t\ c A'' 5 m ̂ T-lsl 41 •iW^^SrSlfr'f# fjii 
^cipiti. 

[ 0 0 8 7 ]  ( l ? t t M 8 )  3 - - y ^ a S 7  0  5  9 « ' 5  
1 «±t I TOiipfei1.0 0 nrntomm 

ffi3S:»^L. 3^>t;«±ttlgffA!5AimC>2rl><J: 
atV2 5 9-PA (SfSHS-lt^ttS) SrXO^-b 

* yhru-h±rioor/3^fflii 
muzmzmm^-yyTs or/1 OM? tcji^s 
Lfc. HI 5cr>J; 51Z1 0 0 umX 1 o 0 umfitvnm 
*Si4 osr^Lr^«®Hta^s^a*™«a«x 

t7tO?mtfet.Z&i;iZ-?X7Zm->. XttM 
etnmxisyt. ««. 
wi&it;. atuzxtmekvmt-c&MKM&m&i 

l o o a a ]  e » n ^ V c f f n m & ( A e = - 4 .  o. 
An = 0 . 08. ^-y 75 ,um-e 9 0 £•;"(;* b 
btcltii&M Jtwuma) •kinn-bMz&XLX 
^^x-wvyrmttsmsami^iz. 
[ 0 0  8 9 ]  77-y7rhiJ?J.mmblzMlxm 

CD&%X'<-?7cr>!metfe>bt%Zt. r? -/? 

-7b'J7xfrt>&#x*<.—>rffltAi>iLXL£\,\ HP 
•S'fiTS-BrTLi^. e 
isitEMinr* 
ip. ecomff5um£TM&tWmjf:'r,gllili/i®(1tl 
tc fritz. 
[ 0 0 9 0 ]  ( S e t e M 9 )  3 - ^ y 7 ' t t S 7  0  5  9 ^ 7  
X*«l«±t; I TOfrhtchW-Z-1 0 0 n rncomm 
ffi3t)Bs£L. Zin^zStm^Suml.Z^lXol.ZJN 
PC —4 3 ( JSRttS) SrXfya-t-ax-MffiL 
fc. ^••/h7-U-f-±t*80,C/3^iajll«l«*. 0 
16(a) HXtf ( b ) fcjrf J: 7 ^7<7) 
«S«-fflA!dst'^0. BkOttttX'?.—^t^iaRSD 
)!i'*^li7)J:dCS:Srl.vx7/\*^-y5rffl^T, vx? 
muz^y-r-rhnitzeomi-itz. nxmnmmt 
3 6 5 n m X \ 0 m Y I / c m ' X h ' > t z .  Ztltftmi 
CD ( 1 5%#R, 2 5"C) f 1 SOS-WflSL, 
w-r i 2 o&iBlu yx5-ff-5«s. 2 o o-cnmm 
*-7>? 1 B#(a.rx hK-7 Srtfv^ttttx^—17 Jr 
«L^. 
[ 0 0 9  1 ]  SaEfllR J  A L S - 2 0 4  ( J S R t t  

S) £ 8 0 n mCDBSMX-mi U 1 8 O'CT" 1 B^Bl^X 
h ^ - ^ J - f f ^ E l i l M / a S a S - f P S i U c .  1 0 0  
n m W t f )  I  T O f r b f r i 4W ( . f i # y X M M  
2 OhlZ i H t S iffilillR J A L S - 2 0 4 J 8 0 n m 
v m i z Z Z i  5  L T E l S l R ®  5  b  S - f « 8 I X M  
mxm.\, 2$:->->i,m£-frixmiibittz, 
i o o 9 2 i i m n i i m < n m & ( A e  =  - 4 .  o .  

A  n  =  0  .  0 8 .  / r s x i m f g o s - y - f  X h  
t^sj:^c*-f5/misasjB) istw-t^taxLT 
? nx^nyUTTfiBKWMIWRiff •ofc. 
[ 0 0 9 3 ]  
[*1] 

[ 0 0 9 4 ]  j8EA*t:«ffi&6MDL^<i«3iaBa®T 
X-mthli. 
h wt'L.bi 0Ltc\^)i 
tx - h i t z .  
[ 0 0 9 5 3 t t # 3 0 0 f l | j .!t0 
cam uoififcssositetfg oxm.cn-bMt'pmm 

( O )  .  7  

0 %H±«-fe;Hi>eiB1#TJ?»S>£ £0# ® t c,tL& 
miz^omx^i^- 'Z-y  ( A ) . mswfj® 
fimkti h tHR^n-^ 7 0 % jfesrttffl tii? 
•fe^KD) tPflSU!1;. 7CS-r. 01 
7A>'=>a^^7!)>^^«t, tn 
^PiSrD. (ia 
1 6 ( a ) ) . K E f t ® « - 2 « ^ S S d s t L . t t t t  
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( 1 1 )  1 1 - 2 4 2 2 1 1  

( m  6  ( t o  > .  n  
mmmidsti,, dsSr«»tfi?cOity ( = D/ 
d s ) mmzk & b. ttmadlSlA'Ti 
^cjctr, z(o8m%<ot>i>Kmtcmt->x\.'>&. z 

Lxmrnx-^i^m 

ot. CllSr?J«jSCD ( 1 5%mi- 2 Sr) t'l 5  
o#sasL. 12 o%>tgi>jyz£'iT-ifc 

2 0 0T:ir)mig*-7>Xlt!f!5IXZb'<-7£fi 
9-7S-«ffiLrt. acom'ci 

mumete. 

[ 0 0 9 7 ]  S i S E | 0 ) ) R J  A L S - 2  0 4  ( J S R t t  
K) S-SOnmWRWX'M^BL. 1 8OTJT 1 
hX^-;7S:fTV«ia]J»15aS:fl«U;„ -#. 10 
0 nmff« I TOA>^5r5jSBWS4«ft^^^7X* 
S 2 »±t t) N t SiSfilSllR J A L S - 2 0 4 £ 8 0 n 
rnrnmmiz^hXoi.zmKix&fiiimm^birimix 

1. 2 5- 0 . 
mw r̂tt A5® «!&&«« ( A e = — 4 . 0. An: 
0 .  0 8 .  - t > l < ¥ > < > v T 5 v m X 9 0 & " J < 1  X h k K l  
1 T t /y-f "yimzmu) S-5t«-b;KcitALT?nx 
-i^TxMxmmtmmz'ni. <. m^3oomf)^r> 
x m m m z m s j r ^ t t & f t i x t ( i w  
%&) S:®aiLt. tt*S*2C^t. 
[ 0 0 9 8 ]  
[ ^ 2 ]  

l±. 
0 .  1  S y  S 4 .  4  9 e - » - « 6 " J =  +  l  .  5  
f A O .  J : 0 f f 3 : L < t i  
0 .  5  S  y  S 4 .  4 9 e - « - o « » « «  +  l .  1  
X f r h Z t t f t t f r h .  
[ 0 0 9 6 ]  immi o )  ̂ --yyw£7 059ti 
7XSfil<r)±l; I TOii^^ihW-^l OOnrncnmm 
9&3&B&1. Zcrj_tlz^m*:StimtzKc&XdtzJ 
N  P C  — 4  3  ( J S R t t S )  Z x V y a - h & X - m i B L  
t:. *-/hrp-f-±t:-8or/3»siig»iLit. 01 
8 <r>i. 0 (c^*(cSii:iri»i<o^s A5 a t-fc 0 

7 S J; a fctSfh 
y5-fflv>T. ^^jSSLtc^y?^h 

SJt5:408>ff'>t. C^rii. jaftfJ-iacOfiS^l 
0 0 u mXt, 0. 0«J: 5 CKSH-S&SfSIWfi? c 

l±20^mrio 
!t. S ^^WISjSli 3 6 5 n mT-1 0 mW/ c T-J) 

[ 0  1 0 1 ]  (llil®®2) WI®®2I±. T5X7T 

[ 0  1  0 2 ]  0 1  9 I ± .  * ? 6 S S « ) B t f l S S 7 - 5 X v r K  
U ̂ awiaA*SSa^A»»)fl!s£SrS't«SBtB0T-

[ 0 0  9 9 ]  ±fi*24'«0XliiS(AW«!!)>mr&iA> 
o i t ximmw&x ttwzmm 
««0Sl»It»«t41 ktfXStifr-itzz b 
h. ±ie£0*2A>A.. b 
—ti'BW'tSteSOTfflCTffiSrmw*?) Atgv^l 

^ t c m > i k K g m . t f < ! m x $  i - b  
tfbfrh. U'Lfctft. 
b A «»*«ja« * S d f c » L < « o T L i -5i:iaAff» 
A taEATS5: < t -5TL4v^. 
tch<r>X\ b/<i<r>m i9 9% i1&x_tt^ZbbW*l 

*>h. 
[ 0 1 0 3 ]  i f o l J i  2  9^RAt-
-#« (BOTJiH) fc»R:tf5x%5><i3:&»S2 8 
S*L. flas-ffl (HwTffl) 
® ^ 5 X 2 3 t 3 t f i 2  4>/j:Srt[6lS^Siitr5X-7l6 
4J6R2 2i*ti. 7-7X-7S«2 2«a«2 4}:ai 
«^?^2 3kwiBfc:li, 
i l .  Z < m S 2 7 b .  £ m 2 4 b .  W S J i y X 2 3 b X -
Bift*:$iai±. m&mxfrHXZixtzyJ vmi-
*y*-A'2 5$:HMi-t&. &f-*'y^2 5rt(;l±. * 
(Kffl A*x £4 *yit? I J - KlES Afo i Ift 
y-K«SK im»b)xx^i>. 
[ 0  1 0 4 ]  - ^ .  S« 2  8 « ? f f i f B « 2  9«tlJ;. fi=7 
-VMV? 3 3A5Stt«®i tiaittwms-Rtt^nr 
fcO, -t«±C. r-^l8fcLTC0SBjlja3 0)5\ X 

A>o, 7-f 
TXULT. wit«it^t6ii:ES?^rv>i,. lines 
«ji2 9tt, m.28bms^yx23bi,ztm$tix 

VI. 
[0100] -^«*nae¥lT^tfnm#? hnrnfi 

'hS<:5roTV^. -gwaSrTlalikttSft^^ffiT 
LT v > <. w^SrttmttCElsi L 
t v ^IflBMliiv i c0M^Asi«o T < 4 k 'Mfilifl 
rS'A.o#)isa<i^2,J:3t^oTLid. 
7 0%SrTlalS t ttJBtjSSSKZ-^X Lt o<r>Xb/ 
dW«A>*2 0%J: 0*#v^ kiWi Lv\ 
9 OXZMt&b *IBIlaT-t,(Jt^t-S'^>-5§^iS^,i^ 

. itAlcl^(a^«^0^?-S.t?? h«Plglt^ 
b/d««7!)>-4 0%~ 

9 0%-fJ>5;kA>lg(:«;i Lv^. 
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( 1 2 )  1 - 2 4  2 2  1  1  

i;9. »K2 8t«1S^*5^2 3fc^ra^-t;H»li. tt 
>f 3 7t;T-$t;M^SnTV>S. »fa«29 

a. t3 7tj:oTaasiis«*<^*8c 
t£2 6i)Wl$.2ilT^&. ^rti. J0S2 8*5j:t^l#Wf 
5^2 3^(SaHa® 2 a^L:5rv>SlS]IS 
A«»l«Sh.r^4. ««28. 
3. mm&3otstxj:ittf,Bm2 9frbzi.&m&f; 
*L>12 leHWM-S. 
[ 0 1 0 5 1  . I t f U  ̂ CflKSn^iSiftlwaaw-# 
n (0±«) ttsjt® tmibti. mtm 
(HTM) 1- tA! 

St+ibixTv^. 
[ 0 1 0 6 ]  I I 1  C S  

-rnjuBB i rmzmtmm-Th&fiK *mtm 
S 2 C f e H T « .  a 3 < O ^ 5 ^ » B 2 < O f t b 0 C »  0 1  
9T-^7:yX-?%£Mm.2 2Srffl^4. Iwr^Xv 
»fe*fi2 2^»li. 
[ 0  1 0 7 ]  LTM85^)aa*5^liIl; 
auxtt. i&i>Bm 2 9«#»t*»tcto(+ S2 6 

t3 7;&<E!!Sfrc^«>m:\ fe«x 
13 7tX or«l«»Sl*!^l.^#ffl«2 65-

t3 7(Cj;^Tffi 

t3 7^#^*»;tet+^J4*fi«2 6 
att*'*—*3 7iWMMim 

r^ovba  
^t:K< ^ 0 .  r ^ a v s ^ j  
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h-iti. 
[00171 -rW.:^. 
li. MfllitJ««+& C t Win. a -j ft 

- ' t ' l z i m m  
Tl-t,ZktfX'*^<t i > - j  XSKh-'tz 
[ 0 0 1 8 ]  - f j i W I U .  : )  

iaay t*AUtelt$*^)|SM5K«'*&ft*>fc:*Sli 
tz^nxhb -l-Zh*,. 
W«*Kia^)Ki'-VA- •v7-(S~SEU««r;-&. a'«rsi 
KS-ffloltTSeiSlXPaSr̂ C&SitSr̂  ̂ L . mSOim 

ixmwit i t i -  iz f t&w^wnt  
t f '&htlh i  a  c- f i  kki i lz .  /<M tUz&'JmBLfj  
t f in i^x  l .  AWtssshiz  
tz<.  mizmxisi ' j t z tzzkzmkt  

[ 0 0 1 9 ]  
[ aais:»ft-<r a ftci f #a ] ± £?> i 01) s- as-1 s ft 
». < ^-'1 ti. IB 1 
Siffl»«t:i«8nBBELfts i ^mt.  mmff lm 
m&miz&miiRUzm jcvmt s-. i» 
rnmst  m 2 c r i m m v M i :  Km i  xt tm 
t>£.oliltTitieiKSL . -fC)P»:CS 
^»«ttiaaswALT^sfx:«m$ttj^B"!7./m« 
ur. aw<1 -/rtttasiiniiissHfttw#> 
6 
[ 0 0 2 0 ]  -i-'/hr,. "' . 

11 JiEfflSi'tsS 1 /if )M!ia i hid 
aaw® 2  (/^wffimi^iwa t f > jcnaic^tiDi^. 
tat:, mies i v-oKte'cia^uraws .KW 
m i com®, < i i Mies i ^>is0«®«: WE»I-
Si Ttzm l «Elsi®tff«L . ±ieSB2OTa£«±i;± 
!dm2WffiBMffirKa-r6J:C®2«0Bd|in)KSffM 
Lrv>6„ 
[ 0 0 2 1 ]  ±i£» i f)ffiiai9!(i. •' 
Mcfc^ifiLTtiK. ift. 

ttS >>)fi t- x>'®*L . *0J; '.T. Z* 
• y T t t t S  2 ^ S ) S t  ̂ S J t M K S i l S  J :  o  C «  k <t 

±ie^i- •• nir. mimismM^isimm2c> 
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( 4 )  KISW 1  I 1 ^ 3 8 I  ( .  

b asr. Ji^as t 
v ••' 7*«(; 

•tstiir'. 

[0 0 2 2] ±iemi«li|SlMtm2«li[4l 
®A:. ••/7-Wcog#iaaii^l±@ 

1 SDaBfllSWISlI® t IB 2 £ 
^tf^-iwiacwiEt i-eac .stt-ri. i o izmes. 111, 
J:t>, 
[ 0 0 2 3 1  
[»Mwiesto)Bii] tur. znminmffimm, 
m-Mẑ T. f«*ia^*lSSJB«tBBS:#ra LT 
f*iWl:!ftWS. 
[ 0 0  2 4 ]  i  nmmm • 0 1 . E35~8> m 1  

is. -f)JSBJKCj;s•>'1 nrnt 
mummmtM. Kts. zrmitiwmnx 
mmnffl>ftizmat&®2Vimffl41 .  

1  0(±. 
wj><-->%&micrimi t s 2 w a E f i 2 t s r w^sif 
1 .  - c < n m . i z K i m v . m & 3  S J J A  L T .  
[ 0 0  2  5] -eo&lfJMn tS2«3E«2nS^t: 

t-trSil'Sffitli. 2 5/jmg8E<r)S#ft 
"f > ( 1 TO ) «!(-J;  0 . 1 amm 
1E8S4 t&2nmw$mcitf5.\,4zii&t.5it&lTftlz$. 
n'<~xm&^tLx^h, laiicfc^rii. mioxm 
1 1 «iSBiWffi4(±. i&M¥ff%xiiiiizm 

mMizt:£i-&iTfiizMM<& 
a t ziixm.  z z .  * 2 f j # S 2 ± « a » c o s 2 « a  
BMffisii. mffie£tz,iTtiitzmjEcr)fflmm-ix& 
IX. 
[ 0 0  2 6 ]  f  I T .  

is t a»»» 2 wissflt® 5«s^Biiia t izti 
K+lBUUz, 
r "/ rff 6 Sr. HIS J: -) CSS 1 1 Wrtfflt; 

iwV'/yttseoutii. 
•cmtti, 
[ 0 0  2 7 ]  S l i t .  S l « # f g l « r t f f l t c .  S l « a  

4 ay *•Y •» rw 6 J KSt l. J: 9 ts i wiSifn 
IS75r)fMl. S2CDSfi2i7)rtffl(:i. «2waB« 
fis 5 t Rat 6 J: 5 tss 2 WlSltlffll 8 A>'®® 5nt ̂  
&  ;  » E l 9 ] K 7  ,  8 C ' - J U T  t .  S  
[ 0 0  2 8 ]  S 4 , C ,  | l 2 * « t 2 « r t l B C J . - ( l ' t t 9 « «  

' N 5 ' - > ) f M s n t « ' ) .  s n c o s s i  t . s 2 i ? ) S S 2  
1 T wi. z oi is-im9 iz j: 

o-rtS*SiiS; t C i  0. £3S!8«tti1)MI3A'i±A3 
<t«BIRft«qEW (>-/!.) SiU. : 
[ 0 0  2 9 ]  ZC>^-iitt9li. 8S2eo£&2?)ffl%gl 

tz m -»t' ̂  - > ft is s i it- mmmm) 

mmmmftx\h6, mummmi:--s.^ 
icum 1 com 1 L•£». 1. 0 - 2 . 0 k 
g/crf «)£-*) 5-1 3 0 (. - ) 6 0 C^iSS 
"C3 2«sia. ; tiz 
AOMt tZ  
[ 0 0 3 0 ]  - t m .  % m m i i i K , f t , 3 * • ' # i i  
tMtoxmvxmtzftmzti. tnizjumttms, 
3<mxtz* l *:fl>'»jtsivc. 
/HOA'flimsns, i on 
m 1 It3/12(OXK2MHBIIZ. *ii-Fixfiv>C 
(a)t«A!iS5;'t4j: jizLtz. mm. 11. 1 2SrES 

[ 0 0 3 1 ]  znimmimmk'U'ii i  o .  tav* 
M Z t o m .  1 1 . 1 2  
'twymmmu. Ma Ltt R t ?& 
inx\ 
14. a»«S 1 ^))SBJi*®4 tM»i')#2f)iSW«'5 

t tc s, 
[ 0 0 3 2 ]  zzx\ asa^Hetwai-. +*« 

•v7tfb?mmiz'-j\,>xim-i'& -vr 
tt6l4. 05ROtH6t^rrj:-jC. «Sm . lu  
m, mtftfl 1 0 M mg®»ft#as 6 a t 6 b 
tiWtSLT. -jUIBsRSnT^S.. 
iSrfc. 05Ufcv'-r(it3^wtt&i'., =¥V-/rttbWS 

[ 0 0 3  3 ]  - ' f L - ; .  . f t *  Y -v 7 ««, t. a «4 
WSff 4* 1 . 4^l»rBlS 1 Uffilf L . S 
zme bli|!8St^S2»STO® 5 . S^IBims 2 
t^jEtsaacjj o. *#>2® 6 a ta^iaae b« 
s*S6 c A«. p^is i traasis 2 tnt&toiznm 
&WM.t%&&olzBfiS.Zi'i.xm 
[0034] ItztfiX. miemwn&4t%2tr>m 

51 w«.sa»T-j> & ss"-H*a! 17 in 4 of m 
SHpio. -fo^BSail 7£000*004: il:. 
7 7V 6 «0*#ja« 6 a i «#jaai b b i MB# s iI" 
us. r« 6  

aatttwsrfs^?. 7 ^ h u v r'y 7 < at j: -.t 

[ 0 0 3 5 ] - f - Z T .  -cW^f'Y 'V 7-W6OTffM^ffi»-
MSiSBltS. St'. Kl»a«l««WlSffil:. # 
m 1 «aBj3mE4 sssts 4 -) iz. r71; iwm# 
m m x m a  < m i t J  N P C - 4  3 :  
») Sr^f>+SJrfflt>" 5 5 0 - 6  5  0  r  p m ^ a i c  

so-cvijaST^i ^wc-rc-r1;^-? 
ts. fnc4-.--. ws*^i. -Aouommm 
imiz-r*. 
[ 0 0 3 6 ]  ; 4 | ^ )  • ,  7  R ( ^ ) | i  
ECi+Kt"BfRLt:7 =r h"?7.7SrliSis 
fc-tLT. S 1 WjSCE 1 
•jewta^s 6 0 nm<!WeKJ:->r#*t« 
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( 5 )  1  1  - 1  5  3  S  1  6  

[ 0 0  3 7 ]  zcom i  comm i  s s i ® ®  <  ma 
If. MF-3 1 2 : i-rb -f V'f ?n>>y<v(tt)ia) 
it+uAft. 
nt-t-, ? bC .  II W M t l t l  9  o T: - 2  0  0  

1 BSratJA L . tfx t-^ < ? 
&m- zcoi'jdx. T:0r?!W)+1= 

••'7"ttb S:. S 1 7)®fS 1 ±(clB^LTSa(: 

[ 0 0  3 8 ]  Wz. 01 CSLftSS 1 .  ® 2 «li[6ll« 
7. ®l«S®±tC 
(i. ^f-v •V7W6 i;#a0«ffi4 t 5: teat" 5 i ?(:. 
Sl^ffi|S]ffi7Smi. W2«£S2±(:i;. 
««§ 5 mm-ti x $ izm 2 oisftigs emtt*. 
[ 0 0 3 9] ZtORfiBn , 8li. l, »f ilt.-K'J 4 5 K 
< immm > *># 0 r s 9 its < SJES > mm 

& .  S t i i i .  
ztii 2 0 0 -c- 2 5 o'cwiasf i ^raiip^sua IX 

7t'>rsti OKlWafcifc 
+ ^cot#. IdMt LT--K'.M i 

M ^ lf.  R N -  1  0  2 4  (  
«) I F (B*^ffid'Att«mSSift«) 
.-K'Jr 5 •/?SS«)S^)fM+SiS^lcli. Cflitf. RN 
-1102 (aSimiK^iS.ft^) SfM+5, 
[oo-io] SAj. ;«Si|4])i7, SCWLTU. -fix 

?ti'/y:y<o—7tzi 'iXyt's ?'tXSdlinWIS:tfe 
•t 'ccrmwmnum. muzxm^njmx^ 
lW8am«7«ffi|Sl#[6lSr. ^EnW&*»TIS2«E|Sl 

8S 8 oiaiai^iS] 3: i:) (:. «immz-tt, z. t A5 

t-SSA!. 
2I»6at¥?fO:#l<l|a^. 6 b tTff^1*1 
bmL i >. 
[ 0 0 4  1  ]  @7 lz^-l"hT<>\ a 
prc-t.Bi«i«HI««mt'A«,^. «itf#iaic«J: -j 
c. R^asP6a(;tti„rj:;)4 5isini.a^iincsi6i 
f®a5:Jfrrt. Jfv -/rttb^Jc^aib 
i- n- 5 C i -5 r ElSHM 5r >»#A'* & < & 
0. ii|6lXliiBAi4tJiE>^<. filAWrtCWS^lT 
Li 3^:»#4L<&u. I17«i"|6lai 
^(i^rsi btS![«lM!1ii«^l±. SdlSlXPiSti^ •/ y 
ff6«fi#aa!6 a4tliE^ia«6 bKffl^T»)£3 
nSitw, H«l*ltmSii?.wtA!'>>5r<^SW. 
Wr,\.zH-tmM»'yt£V^ 
[ 0 0 4 2 ]  tcii. SitllB7. 8t:«l27tcsagkSai 
X-Hi-ti o (iSv^UTffiiriilCElSHiSaSrJtl-iffSA5 

fo&-hK asw (A) {-?7>u 
- =7 £ m [61J 0e•t-#M ? it i, Ufa) i |3| t 7 
Vily t"> ft I >1\ i&Ba^lzMi-&TV +/K-«^r 
isltMtt^S. lixizMLX. @8« (B) 
-j t+WlSlJ A!Si '(cRWr:(i>6^l±T> 

mz%&. f i x .  a s «  ( A ) c 
^'tJ:7t;^;7l-;l.7t>/5:JSlfcSdl4lK7. 8lei 
T r r ^ ' ^ u / n s i B i t ^ o .  mtmsciHiia 
( B) er,r> il ?f> ?"lz,l -r; K'i u 
t^4. 
[ 0 0 4 3 ]  1  0 ! t .  W . t . f )  
J:3•&)!>'.>. PSS-t&S 1 ftfSWWM . 4 

5, smiat^te* 
stwje-t i fa«. -t^hh. 0 5 izip-tm 1 «iS0flm 
s 41»2 wsBflm® 51 A 4 1 

iOSHSrHtf J:') t. ¥fflW^!+T= t t  
m ^ - v v r t t b A ' ' .  m i f ) S « l  K B I S L t i a i t ^ ^ T  
V^S. 
[ 0 0 4 4  ]  Ltzff^X. m 1 f)#® 1 k»2«*«2 
twiawdf-v v77;'. ••/rwewigs <« 1. 
1 n m )  C i i T S M ^ J l .  - ^ c t s s s n s .  f  I  
r. cm^^ /7-6wa. BiHS+4Sijsai*ffli 7«ise 
ratlSttfeftTuSOT. Jf-V ••/ 7'H6 ittsC i. ->T^ 
^1*»1 7caft(tAi4L;SiS 
it. 'V 7-tt6 lis 1 COS® 1 CiDeSiiTv >4 

KiRf) 
')l;El6llR7. StCSof+TElSl^ft 

tgiSiB^TTSixtin, 
[ 0 0 4 5 ]  i ^ ; .  
ifcH£S^i.fcflliii;^o-CK4A'^. iifinttmi. 

. 2/)i><i-iimmizi\*i\mzLm)i'j: 
viflB6ki-5ri'4. -:-(7)^W. Si. SI2«*«1. 
2 tfraismtt®Bi,<o5Bwmiuctt#t i r «sw-4 
h {>«®i]?ii4 ktbiz. '<+/i.i 
0. K5SIS«tt®HBa 3 f)lfllitA>-«t«S< iT ffil^iw^ 
Z'iit&mc-ymii.Zhi. 
[ 0 0 4 6 ]  '  ̂ ) . L  w^SfclMEimFo'**'!. 1 
Oil. RiSI«ttafBCW*<')/g|ffljS//Kt*!3ii/;'). 
ElS|RAt«ttltont0+4wk^< . mzitlihfr-T-c?) 
BfiUJEmzmui-izt^x-^&OX. «&«*><* 
;U}: LTffiffl 111 s (;. < A'OfHitt?) 

0. 3 wflffliSJ- K«fSSiitf* < 
SWT-. 5- i Ltttffl-rs; k iar^C^ 

a 

[ 0 0 4 7 ]  ( m 2 c r>mmm •• 02 > ;»z. zmftw 
iz.tzfcfcmttMti' u/i-cm 2 cmmmiz'^ > 
•c. a2imixit<m-i. mizts^x. 01 
JE-f 4S»l:ii|s]-«iT^t It I T .f>»). SI 
«fcr <MAzmil. Sa/St-'n.-CUBU' 
MJ:*»S-r4 
[ 0 0 4 8 ]  «£3S SSSttflMtv < Ml 0 li. * 1 <7) 

2 t e l ± k ® 2 « > , e t e 2  i  t - .  
S12BJ*® 41 IS 2 5 5-tn-?n»r«raiB 
T-TOOBBE-T 4 k k U:. jfs 1 4 k S 2 <n 
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1 1 - 1 5 3 8 1 b (6) 

ITTH11 v.St». tg*Si]W& i-
'J ^ t'-X 1 5 ^>(2*''* 1- •» Tff 6 ? Cit^T ®y> 
t'h3<S?ntuS, lA'l. SglKUIJ. @91;)#* 
ffltt 2^ 11^ t - X1 5 £ K# 11 *' A -v r 6 «-as £ 
fe^LT^-TJ:')!;. <@1 O/imT'SS 1 . 7/ur.m* 
-v-yTMblCtfLT. Kf^l. 7/im (*> yTWe 

v U/ft'-Xl 5A>'£ 
Wt*Sil-Cv^. 
[ 0 0 5 6 ]  i -  01) t ' - X  1  5 l i .  0 1  
oiz-z<mm^i-£ -)tz. (ag 
1. 5 jum ) a > ~ > ' I r t t - X l  
#*«! 5 bS-WSftO. 1 /.n)ti®mW"r-WL 
T. ItgSrttl. 
[ 0 0 5 7 ]  i -  ' J  A t ' — X 1 5 S'a* L  

fc-HMW)*•<•••'Ttt(:.li. r n A i t z i - z m i & S i i  
&. jfe-r. asif^BBOT^tiaiusu. 
1 ±C^^ffiS.*ffl)l&S-^iSL' I K — P i f t  

aBfl<ft5fc^5m;E?c-M>J:5t:Sl6lH*L. y-
>l t f9 l zJ :^zmicr>£tRl 
h i tX . f i7)iaig.:i:g5ilS1E14®aHa3 SrMALtv^ 
A. fej:2.tu#2vrnwrnm5ism 

J®lS111 >*>Aa. S1WMBB-BtSi# 
T-f>S , 
[ 0 0 4 9 ]  minmmmtfciM-t&M*. mim 
«1 ±U3S 1 i03a«ffi4 S:aT J: ^ CS1 «gd|6llS7 
iBaiix. iomiziiftimzmLtzm. 

/ Ttt 6 ̂ . IS 1 ogSUBfflWSte t Plft^Eaic 
mif-ATAS. 
[ 0 0  5 0 ]  --TOiteh. % 1 ^id|6lM7(i=ifT vTftb 

zm- t t i ' t z .  mmfc-iwrmmt&j; ituess 
iiS Ifcfr'-rr. aSlf)5®l±Cig0Mffi4^)iSa 
i -ic. si 
i t z t k .  mf&ixmtzitzmivMf tmi tm&t  
h t«a. zosiiti^T^m^yy^n-yvyf 
> 7'thztizi -if idiinjas-ttf. 
[ 0 0  5  1  ]  - t i t .  + * « « = f T - v r t t 6 ( l .  I S 1 «  
id«7 THlSHMS-ttL 1 «£« 1 ̂  
SC. -ewEltI#l7Sr»S-r6J:5l:+A'MSj6ttffl|g 
i'M^iiLX? ')K—7 Lfzti. Xx •' '/'M6^ 
-> r m& Uz 7 * Y "7x 7 ^lUjItiitfTSSTtftOS 
«l. UT®(R+ 
h  z n x .  )f5«fc=ty'*^stii{ittBi±®iwsi 
mm t nmKc^v ••> rvb i. m nmn. i icas 
IXKt fL thZ l t fX ' t  h ,  
[ 0 0  5 2 ]  
tu. *lwK|6l)H7Ciei»lS!!aS:Jfrfl»C. +fm 

••/ n'kmzyvy? 
wimim-t-bff'xtr^ox. sicommmnb^k. 
jt«Lxmxm<ki&i!:&w>n&htt>& i 
A'L . Jf> -/ 7 ' f t  0 J' < ? - > ff«t4 »?«««£ 
i-.T. IS|4]K7CfSSii^SSUnttSg^^fiT^^^I 
«ttiJ>6. . M1 WWiS^St|s]«tT'J> 

[ 0 0  5 3 ]  O B  :  0 3  ,  0 9  ,  0 1 0 )  
ico^ti 6S3SK1Bttiaft^^^£OIS3«ll 

MflSHBCouT. 0309. «J:Wai0S-«Str» 
B f l - t ? .  H 3 K i i V > T .  0 1  tMl fc t l ^ f t l z im-cr )  
»»«rWLTA'). S1 iOMSJRMt 
M L .  
[ 0 0  5 4 ]  

'UOCISV'-C. 01 L /;* 1 OTSttlRBWRSIR 
tfflilt-SAIi. "'X 

« 6 # > 'J tl t'-X 1 5 £ J: t/fflK 
zmmimzis'Jtt-xi 

*?fij i c  j; ox. =¥> v rtt e «r ) ± a ! S - m  i  w a ®  2  HO 
ffilSlK 8 ICS* L T1. •> S AT J) 5.. 
[00 5 5] msiZtii'XIi. Jf'-V 

[0058] ifcu-e. Ksex^—-t 
3 0 Oiffl mm- - 1 2 0 0IB mm-

> 'jA t-x 1 5  zm-f& t& 
k^»<0«#Wtt5> ' l A t -X  l 5 5--«U»#Lt 

. <-f)fi. SOTH+^y'JAf-
XI 5WB3tfflll&±C0jfetrA:f)C. 1 OSfSS+W 

i s s s o r - r i  a - i a .  m x - r i ,  X ^ X T S  
%> o 

[ 0 0 5 9 ]  - f - l T .  
^ J r  A -  'V XRWTffiWKB' > J^BE 
L^7#hvx?^s^<5-tft. fiKtiktsmmim 
tmUilk. -rromHWIHii:*z.CM*LXi. 
iffiWJft S i- 'J t t'-X 1 5 k t -t. 
[ 0 0 6 0 ]  ?  . i U ,  1  ? > « ) £  1  a-^x 7 

n t z W z .  i  2  o  c a m ^ s i ^ a j p ^ u z  i  
S. znt 5 . iSlSA1' 1  5  0 emu** k . ffiWHtt 
^^UAt-Xl 5«iai 0CSUfcl.-tf*i-'«H»)Hl 
5  b ^ j f U H l T L  t  o t#>.  : 
[ 0 0 6  1] ZOS. -J IZLXB&.Ltz+^&lO*'!- "'T 

t t 6 « # * * i | t t S > ' ! J A t ' - X i  5 t i ,  
•y rtt6«WS k H&PHfTh S A> t. *•*••'' xw 6 
Ctstivt Li'j Ik it^i < . 091:^ I ̂  J: -> 

-aw5S[Ut6, LA^A'-.-r. 1 

11 UM 2 ̂ )a® 2 a-fiij >-/!.« 
. sswittsi- 'Mf-xi 5f) 

RM f c a fcffiSiutiitt*vSaHW 1 5 b/>'. SB2fdl« 
2 ±«» 2 wiSitlM 8 iz mt b, 
[006 2] mi«S®lkS2»aiR2f;± 

TMffiS'H 3 k S*tt L T. *1 l S-±Lil; I. 
Jra-lktittofc. 1 3 OrA^ 1 6 0'C« 

'JAt'-Xl 

Page 905 of 1919



mw 1 1 - 1 5 3 8 1 6 ( 7 )  

». AiuUTL W ) t,71vv 5 b!WWL-C**J-C«Mri>. S2«S(R2 
±w(se[iiffiS8h^}Ma!i:*si. tnm 
Wl-i iT¥A- V 7ftb> rn2 coats2 i 4-34 

[ 0 0  6  3 1  -  £ O S t S i B ! B l c  i  i  U i ' .  « S * S H t t  S x ' M  
t-x i sici-jt, +*tt«Jf>-yrtJ65:lg2«S 
ts2ut; t//t'? sf'>f>. m. ss2«£« 
1. 2«»H45rl*W. 

wmn&t:««L ̂  >J: ? CSH-f l>« 
SE5:iSy)i>ctAit-#4, s i ?mm 
«t R as^t- f> & t' •"? mi z ««s-t s. 
[ 0 0 6 4 ]  ( ^ 4 nnmm •. 04 > ;xic. 
(; J: 4 RSISStt® BBB' <4- /l-ojSS 4 -311 

T. 04j#!gtT!rat-4 i34(c«ur. m\v& 
mstttmz>nmz^m-m*T&tilxh,). ms 
vmmwBkmnm&oA&mi. ttiiAtioi-ni 

[ 0 0 6 5 ]  ̂ f ) S 4 « 0 « S W W R 5 t ! S « t t j 6 a 1 , M ^  
/ i  1  o u f c u t .  i a 3 u ^ L ^ ± ) ^ s 3 « s a t ® ® k  

h&.it. s 1 f)ss 1 mem 1 wgeisiisv s-. 0 
2Ltss|3l«(:. JfA- •/rttb S-® 

. ^w^HtE|fn«HS'ltLta. )$ 
* ) f i iw  t i - ' J  f t  t  -  X1 5  S r t t *  L  -v  7 f t 6  m  
iRLtv.&^tx*ib6 *^*>. ¥•*••»rweo* 
B(;(±m 1 ̂ 'SSl*lS!!7 s hX <. ^ 11, 
[ 0 0 6 b ] S1 £7)$® 1 ±l:. > >J ft t-
xi 5••'Tttezm&t&Jimiz. si 
was 1 iilcs 1 OTffildllS 7 SrJgffi I tiMJfflSSrtt L 

f «iEt6i^7±(; T-^/MS^ttfflSSS'Si?!! L. 
v f t t - x i  l i m t z i s m - t i .  «3 

c«Mffl«^-&k|5)«t"A5. 
f - x i  5 b  ( i a i o ) i ;  

J:-»-C. **-r7lt6S*2<r>8tl2£i>mtl& 
t.  f  f t l ;  J :  5  a sS  t  SS 3  t  la ]  t ; ' X ' b  & .  
[ 0 0 6 7 ]  ( -zmcmmm > . iaji««-sas 
nmcoimizb^'xu, fwrtttix. y-mmw* 
+^«W-v "/r»6 S-JBttlfctf. 01 icst-ia 
iC'l-SRtitt^Jfi- vTfti 6S-. 

vrs-JFJUtLrtin. Asnii. ®i2tz*t 
i-ilz. < t iH£i-S S1 «S'1J!«ffi4. 4 col® 
ia s 11. pstg-r s 312 £0jswroi 5, 5 ams s 21 
wSMKdtMj-rsfiw;. 'i«p)tt««ip-v •v7-tti 
6s-.«a$-ti:rtj:n. -fjHdas 1. s2«x 
«|itmwai»t;iFte'ti.teSi;t. 65r 
ist+rtiw 
[ 0 0 6 s ] /si 1 if. mfrnteminrmw 1 0  u m  t -

(C r ) H f X - K & Z i l i , ?  
=> ••/ 7 -7 h 'J 7 7,?)(§// 1 2 mOi##. 
• • / r f t i  o o g g l i l  O ^ m S S f f S .  IW-v/r 

r t t t i x .  T7<>iUi [ 0 0 6  9 ]  Z » J ; - > C - ¥ *  
W+^SUSJttffllHS-ffln/jMCoi,>TIKBfltfc#5. 
ffi««8tS§5rWi.'-5^k<JT-&4. tfc'L . .-tfvS® 
JtttttllSrffli 5:W^SSii/j' 

& 1 RCfSB 3WJeii®®c7jJ; ^ CJf A"Tt f tB fo  
Itzmz&.ftmiB&tZ.ifrSlzli, SMt;i ->^86 

Xi>X^ .  
[ 0 0 7 0 ]  ̂ rfe. m 
instotyzmtzmiUz&mtkms:. mcbirjm 
ws&r&ztizxix. zanmiz**-->7tt$:is 
mzx?--> /1X BltitZ z t ftX$ h t> K  X ••/ f-

yrmmfim*. 'S >» fi-i::iig-.« etsir wi-ofe^ttt 

[ 0 0 7  1 ]  
[ ] y.±i90fl i x ^ f z i o t z .  z  m p s u z  x  
I.R5SH1E1tifcV^-'M±. 'K.-< y 1C7' 

HSf+ »« 2 ?)asfl*Sffi5«IW 
iBfcwsssHSKtte-ta&iit;. r-> 

7ft/)!» i fftmi i uasg i -: isit M I X  V >•& 

ft. «1 cosffi 11 m 2 exists 2 i WIBIO* r •» Tifi. 
zn^rv ••/ rttWiS 31; J; o "C mm $ h. -SCR^f S 

•f-wfc 

IxS. 
[ 0 0 7 2 ]  - f L t .  

=¥> ••/7-tt(i. 

sBsaswiwiBiKiaitf^is_ t izz&mx-. r? -, ? 
VMJ^CJ; Jf-V 

t f z .  Z  
-yrmm i «oaisi;Bi5Es<xT t a 

* ( : J : ' J  ^ 7 £ -
XcoX 5 l:iei4l«5r(I'^ttgd[il^ft^51#&Z t&ii 

[ 0 0 7 3 ] t tz, Jf A- v 7ftfr'^4- < 11S 1 «*« 
ClSSilTiai+^il-rt^A'^. 1. S2 
oxw mmiz b rtBit h zm L c < t 
K - y x t i * ) .  s i .  
)ii«iM;*)g ixtm-n-zh A{ m\ zixhttuz. 
miimMfj->-:>ni±i)izx"). sisamttfSfl^^w* 

&X 'it:z y tWSjt? 
ii&. 
[ 0 0 7 4 ]  t f : .  f t -m- t - co&j j t z i i x .  msm.  

0. Eifql«to<fflttl+ 
btltz'otbz y ifitc< . #l;!Sfi»';FOTE|4i5:jE»(; 
MMtiit^TSSWC". ttffiffl 
USifcK, /j-^ltflttoSv ./<** > 
tti. 
[ 0 0 7 5 ]  t - f c .  •). R 
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( 9 )  1  1 - 1 5  3  8  1 6  

[ 0 5 ]  [06] [ 0 7  ]  

8 •5 6 
vN 

S?-

+ .Si 
rjb ,5c z*y. 
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4 

6b 
T 6o 6 k 

A 
[[218 ] 

[[219] [ 0 1 1 ]  
( A )  < B )  

C/Tft O  
1 •16 
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O  15 
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(12) & M 1# & & ( A )  (19)B*!»HW ( J P )  (iDftffW&HS* 

#ill¥9-146097 
(43)i>HB *JiS9#a997) 6 f l 6 B  

(51)IIlta• 
G 0 2 F 1/1337 5 0 5 

5 10 
5 2 0 

F I 
C 0 2 H- 1/1337 b 0 5 

b 1 0 
b 2 0 

1/1343 1/1343 
1/137 

*3ni£ il«B09c9 OL (4 22 H) 
1/141 b I 0 

(2imn## WBT7 - 306232 (TDHBA 00C00u049 

*RJff*RltrWfff»ciSa»r22#22^ 
(74)««A #a± fit * 

(22)/ll«B ¥jS7^(1995)11^24a 

AKHCie< 

(54) SIBISTSSH 

(57) IBft] 
[HB] SMflfcv^-frElSiWISS-SeKU 
oSa y f h 
maoFgazmri-b. 
[W85#a] )9r5EiEHt;«lt-5mA{S4mS65-j:0 

SmEltlKTC. 
3 ̂•• -coMtttil t VfitMiliaymz-Mi 

mm&m. -t. 
4«E|6ilB8t. ®WS5-<Oft^#|t|tSit4!tlS 

Sit. Eltl)B7 • 8« 
Kfi^ifnfcwc-rs. iixcio. nffitisan 
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( 2 ) #63^ 9 -  1  4  6  0  9  7  

immnmi 
[ w s f l i i )  l e i s t t i i p o a j t t t t t f j f f l R .  zcomLtizx 
h 5^ r«cE?iJSix4«ait««fflfi j: 
SrSHiM!Sr#U tMixnV&tflSMi-mc 
tttiitx E? tii wmry-xmnrnm«t, 
±ie*S«RrBt»AS)txSMI)Wtt»At ifitt. 

7 nmswiziittl WHtA^v ̂  
W«ffiS«!!){,eSi fc ¥ff 4 !t liUHW t-
miEtsnjauitfttSft*-#. 

t *ci fciiisff** te-aefflauitftts n. 
±EH«a«Ri:* S n I -ttElSUaa^'W i tz l±f i 
&¥ftbZ:&Zkt:ftmb1-&mg,tk7f:%m. 
[HSU! 2 ] ±fEw«ffifflgiawiaB5&®3-r-5111> 
l:±EHlBffla£«S:«^-rsra(S»#ttA\ BfSgffiHfc 
fcits stffiR*5# ^ tfrransfflKraK o •& a Sffiiat. 

fc Wt fr-oz b 5 -f rttCEJiJ 3 ixt 
v>i>c  15r^B!fctsi»sis  i  
[IMiJH3J 

h 7^ r«t^iJ3)h.4l!HR«^Sfe 
Sra7El*I®!?:#L. J: 31= 
»|Sl LTES<l53Jttt^-WW1tffi$®i;. 
±E*«*«iaiC»ASitS3#iJ!1lttiBEfit Sriii. 
±IHM«a«i7) a tgcoftv 

t 4 JtliliffWt-WlE 

lSlt*iI4fcl±lia'Mt:-#EltHHIit»S)fi. 
±EM«SiS«K5tS#lS-(ttEl6l)i!!a*!W4^l±li 
ffwtiiitsrwattiiaAassB. 
[H5R«4 ] jjenvfiffisnniniisrftttti £ 11 
C±EHaSM«i«^-ri1|SSR5«W#;tf'. 

sa 
h 5^ rttCEWSnT 

; t twat-r im.m tias^A^s*. 
IIHSJBS] ttnttirsajett^a®. i^asjicv 

Hstna zno$.mzt? t H^naM >. 
iw&tnamnmL. 
TOiJj:t;;«#Ki!*«Sra5El»lMS*L. WmtEffi 
£ ±iaB*mffi kmrnzzi t±EM*ms*« t 
*f[fi] LTE^iiS . 
JJEBSWMfi t ±IE«ltllia*« t »iai:«A S h 
zmzizmtzm. 
±izs%it£mA!±KS%ie&vmm t TO 41 
tililfTOt-ttElSlMI^JtSixS-J-. JJESm* 
ffi$«As±EB*lI®S«(:itSn6-«ElSlS!!a£¥ 
ff4>sii«a'TOfc^4 i a t-HEisiaiaA^snt 

imtei  JJEB*9&££t±KitmB3Stit0 
fflvmtmi-ztt nctvmrnimt&STz 
igrmmtf. wo^jjeBsrawne. ±EBSIW 

t TOfcipo^ b 5 >f ? ixr v ^ 
S  ;  t  J t 5 t E « w a [ A a ^a. 
[1*^117] ismfrcQmmm:mmn±gwmt: 
ii±EBmmyimft=ti. 
vmmmtM'hmt 

s s ^ i i s t E  

[KjRJis: 1 vizma&itzti 
it?-? 
1 Bs^w^wBiSrtOTiEmsifciiijeBEma 
As. iBit^s^«tiait'o<iswBc«*7-7-f^?« 
H^csjE-rsi^cigit^nrv^cifcsisak-ts 
»£« 7 cie»<ojsiA*«af. 
[MSa9] 1 1-. 

EH5R«S*\ 
z t tnmt-f z>m$m tienw® 

fB*ssa. 

[ 0 0 0  1 ]  

v^jaARSSSafcfli'J. PL<(±. Er6lXRS^^<t-
i. o c u t sn.as^scsi-r 5 hnx-hh. 
[ 0 0 0 2 ]  
[&*««»] #*. 

,r£>J:3fcijHW» 
SatLTIi, TN(Twisted Newtic) 
aiiJ;yTNSS-KfiL^STN(Super-r«isted Nenat 
i c )  h ,  
[ 0 0 0 3 ]  T N a i s s s s ^ i a t - i i .  j t s a ^ m s  
CfiFi¥t5L^^#ttAs+«-C.-t«T*^i.^ft. ««# 
^n^ivi-rv-v^xmmtiiz-otiXWk-r-'yyifi 
«<:5r0; +^3yN5xb)!)>'«iin5r<^l,t*.^ 
xjnifiht. ttz. sTNMMft^ssiaT-ii. ffia# 
W^S^-y'fxhftTElSlSiiSitKJ:1). ±E« 
J: 3 'SrX'SSrKS'ri. Zt&X-% h i>cr>cr>. 
(;MV>4fc. nvh^^^jesaaWIKT-rsttO 
X£tt!$>&. 
[ 0  0  0 4 ]  Z Z T .  Z t O i : o * i X & t : S C & 1 - & t z * >  
t. Z 7 i i x / 7 +  v i > c m £ , .  - r z t y i o m m m m g ,  
5 " ; f ] ^ / j ' .  " A p p l i e d  P h y s i c s  L e t t e r s "  
36, (1980) p.899fci>lrVC. N.A.Clark tS.T.Ugerwal 
1 hCiiT^Ji-rcv^. ^<0)aa*^sat*li. 

it:*-?*,? aasrSMd 
•fSSEAS^atS^O. 

[ 0 0 0 5 ]  0 2 0  ( a )  (  b  )  
ias^i 0 

^?f-'y?«SrEfl)5®ffil 0 2<?)imz£Ml-&<r> 
n&emi. fr-izmmufttfmmx-mi&ziziB'y 
x - f c r n m - f i m m - i ,  i  a  > j  t / i  
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( 3 )  #H¥ 9 - 1 4 6 0 9 7  

e-zf-cfcto-cjaesfvcus. i't. #«SBSO«-̂ I 
0 1 •••ii. 

035r*LTV^4. 
[0006] 02 1 ( a )  

s M t f M i o f f s 2 
awj oav^ -/T-tiftisi ttE^nr 
^s-fe;n 0 4taA?<xSt. mnl&MimtfHt' 
i l l .  i t i l z i* ) ,  ig&iH-iOi t f imzfc t t lX?-
lUhn+em^xgfet&m&t. jMwmoiiwe 

hfl-fi«v>T3:5E^.5,Misi AsiaaLt 2 
L »̂s£S il S. 

[ 0 0 0 7 ] ; « J : a  1  0  1  
nmi-ifoffiftmcomxm i o 515— 
i B r m f f S r e p i i m . c t c i o .  1 1 2 1  ( b )  
3t. SSftiH^l 0 l«*Wfci%«-Sl 03<r>fo%h 
ti-mwuz-titit. a«m^&®j[rt5i 

112 1 ( c )  i z^- tmz .  matmn 
«attS:flJ0#i4;i:tJ: 0. 0 iflKit] 

'yf-

[ 0 0 0 8 ]  Zi i l zJ:  D. -fe;H 0 4 rt«3SM«ttiSfl 
raAW»!?sssf-r«.. 2o«fli^f 
•fc^l 0 4S:SlEfif1-SifctJ:03IW«a3iSiWLr. 
««.« (02 1 (b) ) (02 1 (c) ) t£ 
&6Zk&T£Z. 
[ 0 0 0 9 ]  * ! t .  %%<?)ff>m#±lxt>. ig&ttT 
1 0 1 roEWttBWBSlMM^t J: or**9ttn«<0 
«s!ttt»sns. ^n^'. %mti!g&<r>si'jv:t 
LTWWSfcioTUS. S4.t. X'f « 
we^a-ffiiostss^ffl-rs^ft. 

1 / 1  0  0  0  WTT-iSajt-g-f IZ t  f f -X 
£. -entJ:osat*^A>Trffit^4. 
[ 0 0 1 0 ]  \-id<n,i i 
^ t >> mix vtimmttLfmxtj: <. 
mm&zvitz-x^h. zzx\ ̂ rt±. ®»sa^-3 
±m&crM&m^£W^crl%mmtii&3,<?)g:wmA,i2 
msbt>i lX><->l .  
[ 0 0  1 1 ]  
imwt iWikmt tzmmi  ±ie« 

J:a^«^Wttj8iB^tt)^<«miA''JbS. ii*. 

V ^ v  L T » ? ® t g « m t t A s f i <  i ^ J g  
3i t z - t  m m z - h  <0. 

mti 
[ 0 0 1 2 ]  x 

cffltfxscsafcikfcr y 9 -yx.ii7V± 
mftiZMfUmtttkittjlnXI, LA>L. 6£* 
coyay^mz i. a-«iS|6lffi^ffl^Tf3S3lit-b^ 
tfe^Tii. x-f 

f l o T S f c .  
[ 0 0  1 3 ]  - f C 0 * # ^ S i a t t t .  0 2 2 t S 1 - i a  
t. ® f f i l  0 6  •  1 0 6 i a t ) B f f i 3 f l . S # X ^ ? f -  y 7  
Ji 1 0 7 • • • X T'D y t mm I tflBIST'B® Lft* 
'Aitrtz ki)\ XMSrfflv^yjN#iftSUfeti <0tXI,z 
i m z t i x ^ l .  M t S K l  0  6 k m  
WXC07l'1-/l'hfikX*?1-v7iai 0 7coHftfrlil 
ktMiMPk. 02 3 (b) (c) tSrfiat. CI 
«lBi:C2«!Bi:t^asn4. i!t. ±E£0«aii. 
ttfi-timi 0610 eiarjaAiFF^-aitErti 
LTv ̂  J. - 7 * -ASEKi t iSft^WSn-CElSl IX 

A bUfiHZitiMZtLl. 
[0014] i^7#-AEl»lli. 
ixmcr,T\ mxmtfTmtzazti 2tkcQammtz 
xwmmmiztf, vjxbmftvit. mM:#? 
ti LIZ.#-) 
t. 3tm«tt®Baa«Er6]WBi; LTIi. C 1 U (Cl-Uni 
form) , C 2 U <C2-Unifor«) , C1T (Cl-Tuiste 
d), C 2T (C2-Twisted) nAtSWl^^EtI ("LIQUI 
D CRYSTALS" 1993, Vol.l5.No.5,p.669-p.687#S?) . 
[00 15] Ztlt>cr>g.)ii]cr>ot,, C2UE(6iti. 1S3 
ybyXhftmtjtliZk'wm&tj'b, *^SStC0L 
X^l ("Ferroelectrics" 1993,Vol.149.PP.183-192tJ 
XV"JAPANESE JOURNAL OF APPLIED PHYSICS" V0L.33.P 
P. 1972-1976, No. 10A, APRIL. 1994 «!B) . 
[ 0 0 1 6 ]  ±ie<0J: d^^xT'oyflUSTIi. 0 2  3  
(a) ICTStJ^t, 07 "«<S<^r 

l*Ii5*^-5.ffi»rtv^^5i''/'if??:|igA»m?>. 
y/->W;l«(±. 7t>/^l6lt|6lA^T«4tSflSS 

^t-y^isita^i^tisii'-o 
h-y-rrKkcmfbtii. 

[ 0 0 1 7 ]  ̂ - ^ * ^ t t S r » S ^J6tl±. zm o 
zxmnftmifsmkzintttiHi. xMSr^^fmia 
«El4l«St-}t^ttA!*4 <nKci,. -jy 

xsy i -y -rmmmji  
toz-mzmm-tiztwwaxbb (MffiwuquiD 
CRYSTALS" #»?) „ 
[ 0 0  1 8 ]  a.-7t-AE|Slfy-(XI-ElSliAsaa 

a >  h  5 ^  h 5  
tstto. *s?sattt5^rii#iu<^^. 3.-7* 
-AEtei^-y-fxhEi*!!!. m&mftMtcmx 

atolikEliDStW^IBIfflSffffi. 
it'tSE3)ft.St#iiiil.rv>S. MEltl 
A5S4^l.^t»»W±. (SalttfltEliilRttfik<n& 
^ttftz^tzzkizximmztii. 
[ 0 0 1 9 ]  - J r .  C  1  « S f e J : y c  2 t t S < r > K 5 g t t  
li. i&^nmmmtiiv^bnk&mmnr^ji' 
hfte, (023 (b) > k<mi*%k-cr>mmMzy> 

Page 911 of 1919



( 4  )  14 6 0 9 7 

[ 0 0 - 2 5 ]  .  S*a*«±Cli. 
t BS 0 £ o vmisi±^i:mh & Sfigfa-t tf 

mEti. TOawtatRtas^trii. artfttssstt 
t u r n i z m n n y t m r n * o -  s  
-<7>t6&)&jtf3iXftt&m.fti>m%l. ztnt:*}. -t 

•t>j»^4. zcoxd^s.^mmrmn^m. 
* •> ^  mco&fk  tm? a  SH t  ̂  &.  

[ 0 0 2 6 ]  ;ixt;WL. ±ie«fl!)S.r(i. lEiii^W 

liffwea-sftTus. 
(CfcV^T. IHrtKcOTifiW^co^bfi^^v^iPitS 

< < & o. y^-r^P0«^± 
^ -? :E l» I« JB  Z k t f X - $ & .  

[ 0 0 2 7 ]  ± E »  1  # i  t  
<ti. ±IBW«S6a£«fS1«(aiB^ffi»^5ttt)(:±ie 

v i^tSiSicDK 0^-3 
h 74Tmzg.m2tiX^&. 

[00 28] -«J:')H. 
xxb^-irmzm^tLx^tm-^ x*7*"j-7m 
m%mfflmmz£'>xm-ft>tiz>z!ittz<.\ -e 

b Z t « X % h .  L i r l .  iaiBJSmtaW*««S:# 
aM6t)«SlcJ:0ieitl!&5SUlSCJ:a5r 

*tJ:0SSS^4i:#iibnTV^. S» 
TII. jJEnn&mmummti;ti^sixru 

("Ferroelectrics" 1991,Vol.114,pp.3-26 # 
SB) . S0l(fc:t±*SS«)W»« 

[ 0 0  2 0 ]  ̂ W J S S t L T I i .  * • > ( ? ' ? • • : > 7 Jil 07 

- 1 7 9 9 1 5 
^WKB^snTv^iac .  m.wzmt,ti&z 

toi 5 ^rlfWlgHTSSSWCKIIcti i t m 
Vfht l l .  

[ 0 0 2  1  ]  4fc. MA 
ttiW<SaBlLt:<i,Mt*Sr*Lt^4t*>. tSMW^r 

B. +-?T-( 7^ffifiLhsoia*tJpsRtt^i:5c^El»l 

mtht&wt. wimtt&zmimMxiit&i 
ii-hb. 
[ 0 0  2 2 ]  W i t f .  # ^ ^ 2 - 1  7 0 0  7 # & « t  

11, S H!S:t'S'ffl^Ttt«WK<055ia«t 
t:-t)i'mzm&zktfm$£Ztixu&. ttz. #H9Ba 
6 3- 1 1 6 1 2 6^«tl±. 
wz]:omi-i>wi£mmz«*?&zktitmzti 
X ^ i .  ZtiCitziixtt. SSSraitTtSSfi^A^ 
—ttzx wwm&nzshtt 
v> .  Lfrl.tciflh* iixfewtSitli, <m±0M 
S3A{K^t. SAwaAtt^S^rfcix. -«<OM*Cia 
A^aA S tit < 5:4 S, 
[ 0 0  2 3 ]  * 8 B | § t e ,  
nxthix. XKwirv^i-iErtttmSrSeSL. %-
A>oS3 v hwwttfsss'tf a ; ttf-cs&W. 
ASWaBifttt-tiitSraWtL-C^i. Slit. 
*«ai±. iSAo&Attfcatfcft-^-tfT. tRMnff 

LT EISIWSUI s ; t ̂  i 
z&^&zksmkix^z,, 
[ 0 0 2 4 ]  
[ISSSrfB^TS^rt^S] *»«®l«aA«S 

S!W±. ±fi«iSHS-IBSi-rs^»t. M^eA>-5a* 
ttwM. zcr>m9i±izxh^^rmzw.mti&m. 

tti? 
tztttolXKSti&Sime)-

ttnnmmik. ztiknztBmiBizm^tumt 
tEttiSEAtS'fili. ±iaH«aaHR«-5%0feKBeiS 

i^iiiiBWt-«El4l»aA{StSni,-S-. mn 
n&gmvseottjritii k smt Mtntzsmz-m 
smmtfttifti. ±XMVSX8 t :m t i6-mm 
Oat fWiMi l lKWfkZiZt iM&k L T V >  

It. W&<7) 

v>.  
[ 0 0 2 9 ]  * ? M B » ® 2 « ? ® A « s g g t t .  j j e o a  
Btuwirstwt. 
«Jit^ h 5^ r«tE5i|Sii61«»«1«aJ3 

s j: i izm ixmti&mimco-mnmmk. 
Iixib«*aa(«iat«ASliS!SW«tt«iAk ** 

wmSMRiii^wA^lfOtTffiitlitiB^tft-
flWO^WMiASStfiW* 

## It! t SM it liliBM t-ttEfiJUUStftt S it. 
JJBH«S»Rt«Sitl.-||liEl6l)!!His¥ffSi;l±II 
W f f k Z l Z k & f t m k  U T v i S .  
[ 0 0 3 0 ]  ± I E « 1 « ® f l ± .  E l F T t r W ®  

TOWW^ItlfcWi/smiH^tf^fttK-Sit 
Tv>«. CittiO. SSBmttiSAtfev^. mmn 
T V S . c n m ^ i t ^ ' J ' - ^ ^ M z ^ x x *  9 * y ? M  
tfAZ-tt. itwt. xm--/?m<nj8.mmit> 
itt < < =5r o. ^-iEi6i« 
msftSiti'TSs. 
[ 0 0 3 1 ]  jiiEJB2«}aA«^iatts^T. m t 
<l±. iJEHmMSia«iaiB£-«»-r4ttt.t±E 
HmaHRSSf^tsiaiBfiiWfltii5. 
t*i-sir«o«MS«H0̂ 5««at. raw*? 
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#^9-14 60 9 7 ( 5 )  

A5. HC*SMIWlt:Rttfeti.S«Rw^7-7<;P^0D 
a^CjkfJE-rSAdCSJtiiiiTV^. ifcli. IB# 
«-(o^K««i*i<o±E«ffiitaueH#«ftA{. $isi 

tr^tt^nrv^. 
[0038] JtKOTflUSTfci, SI@RS»AS 1 HS»« 

t i o .  i a p ^ f f i ^ i s i ± « i a ^ f > 4 S »A<5iffi5n 
6. «•• 
*(;ffl«ria'r-HKsm*ttiafB4{axs#i.s. a*:, i-

i. o KAJ t ix&v w 
T. BSrtT-co^S^tt^iaBIS»^»«£Slt5r 
tli^v\ 
[ 0 0 3 9 1  
[^«5?ii<o»m] 
CSIMWJBS1 ] *J6Bfl«SS 1 
l^v>LH9tSc!v^Tra-rtxlf. WT^iiDTJ) 

[ 0 0  3 2] ;«j:-3(;. raK&RftftA'ffirSî itiCifJ-o 
•r^h7'fr«cEJ!lsnrv>s«r. 

4ittfTSS. Li't. 
ffi«et)tr»;J:,5ElSli?SLiil.Itti;5r 

[ 0 0 3 3 ]  xftwmswm&mtmmi. ±Km 
&£&•&-?itMz. jaStti>o$3ttt«3S«. zn£ 
wuiiz^h'jfx&tzg.mti&ffltwmmitmisxv 
:: «H»i« £5 0 Er&l)K£*« mmffiffig 
t. z<r>m.±izm^tLi 
»|6imfitsJ:Vi«o»|4iJE«i«-3Em*t*t. ttrsi 
«ttt ±ieH*«ffii; mfttz x a c±iBH««a6* 
«J:itiFiLTE3tiS«|6l«SH6Rfc. ±f5H*mig£ 
ffi t ±ie«i6i«aa£« t «ia c w A ? <i s ss msttaifl 
kSrflli. 

±8WlS]ttffi$« A;±ieH3lt«®$®Cit $ tL I,—WE 
Knffla tmttz tililfW ktt&Xo t-WEl«l®a 
A!iifiSilTV^itSr#®[k LTMS. 
[ 0 0 3 4 ]  j j e w m - r t i .  mmmmmcr>m\̂  
tK t wa tmJSTO^rsit 

ztiizxr). 5sm«tti5a(;«^r. 
El6HSWTH!!<0««W®b!i!'>:5rv^|6iC»or ? 

Z M t .  J . * 7 + y 7 i a ? ) l & M  
t f t t i f  z t i c K K Z o .  
zmtimmzttz z t A>"T*^ 5. 
[ 0 0 3 5 ]  J J E S S  3  > T .  j t f S L  
<li. JiieH««ff»SkJiK«|in«fi£«k^«ra 

i; t 
fWA!. Bso^D±ieB*«aiac. ±ieB#mi«g 

t wc^ox h 9 -f r«cE?fl M4 . 
[00 36] -fUoli, iaPSRft«cA>*Er4l^|SlCie^ 
TXH^-fTWcE^l^nTV^W. 
<7>i£.M&iaisemmzj;r,xmfe>tizztitz\,\ -e 

x;ki'-r#a. UH,. iaPiSffi»ft^-S«®S«S:# 
^••ts or. Htt!6W*CJ: OEl»I)WSUi.S - k 115: 

[0040] *sat«®mG«6«A*sg«ii. 01 
( a )  CwtidiaJIp'U^SrfflSiTV^. IW®,i,', 

SVi(;»l6l-tS2fttf5^5^fflRl • 2$--fi 
Ltvis. ®ett^jefiittt*Lrfciiif. # 
7X3£«1 • 
iOfflSti^^SMSrfflv fc i v \ 
[004 1 ] *'7X*« 1 <o*BCIi. Milf-f 

(i TO) A>c-13 
-^Sv^TtfcmSitTv^. -5-W±tcli. Mitf 
5 i 02 A> 4 *>-«« £t i&.  -x .  
« '5x*s2±t t i .  ( g^a3 - -kRm zf im><hZ  
6 mvMwz^xmm 5 • • 3 • • • t ££+& 
Ades^cwfesxztirm. -eotizu. im 
1141 laimntim^z h mftenmm e r MS ? ixr 

[ 0 0 4 2 ]  f f i S I S 4  •  6 ± t l i .  ^ t ' y ^ S j U I & k ' e )  
-«ift;if'i®aA:stsnfcKiiii®7 • atftn-rtimiizz 
t l X ^ i .  El»m7  • 8 « .  ^ 'J - f  ;  FR.  i - ' t n y  
M. df'Jt*=.;pr;l.3-;HBrk,«#WSiH;KJ?'S i 
o 2 

[0043] 1i-t®ffi3--imi&Ztl 
SHkEWBOTBtflBHRl l^'RItt^TV^. -

3aE«a5-A<»sE?<xSMkS; 
«ffl!IWHtflS^«l 2i«»(t^r^4. Zti^tomit 
«1 1 • 1 211. MJCm^Sv^aDEI-iiacEilS 
t l X ^ l .  
[ 0  0 4 4 ]  ±iicr,£ol,Z, i1vxm,l. (t^«ffi3 
-. m®4. Eiia]R7fcJ:Vfl|jesi ICJ:"?. M 
mi 3iWl$.Zil&. -^. ^5X»g2. SSM 
5-. ̂ M6. E[6lR8iJitKflJJtS 1 2CJ: 0. « 
S«El4!WBiS5iii. 
[ 0 0 4 5 ] Sfi (BRCttiftr.) 911. SJUB 1 01C 

v \  
[ 0  0  3 7 ]  tfz. ±IMl$:^lJS3w^-f*i>MiS 

A ^ S i l C f c v ^ .  f f i K I J .  
t»«±ie«a JtliiEBSSWi^Ktt bti. JtlE 
ISIIBfiffttltAs 1 •*#«*S«W£*'Jv»ffik LT±ia 

mmt TttliEBSWSS: Kflli J: 0 CZStiX v 14. 
•rwHusrii. i Kit^««s««c*a«±ie*®a 

»:«J:ac. ^5-SS4itll^ 

SiSWSt -r^^STfii-. 
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( 6 )  mmW-9- 1  4 6 0 9 7  

•6$[a(*lt:?E^5nrv>5. 
[ 0 0 4 6 ]  0 1  ( b )  m ^ * « 3 - f e  

•••il^LTffliZti&liKnmW. 
t f z .  x s  

yjTmcDiZ&tms-axvig^mmi -it, -en-e 
ft^-^tSD, • D2 S$««5 -

>D2 ) fci-o-ru 
S. iDiT. (i^mffi3- fej;rX^£mS5 - (i. ki> 
tHtWSCmSlxTV^. 
[00471 Rs-rss4*fi5 • bnfsmaxumm 

TrSfi#ltS3 • 3«HI®±. ^T¥L<KS$nTV^ 
h. affi. K«.thn,w»)mk (m. ̂ x^-x 
tm-i) i±. mgmvmum ub t̂î inm 
m^cnmis) fm-MzttbioizmLntiz,. nnmz 
«. nsx^-xii. mt. j^-vi-vrtw^Tz 
m&>*i'-->yxn<mmz£-,xfc%.i}ti&. zn 
tz*>. *^Sl*ITii. 
zittf-mfix-hz, 
[0 0 48]®^1tffi3 -fcJ;tX®4«ffi5 -ti, *« 

BHB*^S!tt;tev>-C l*^S«fi5±WH3Rat 1# 
3 ±<?)BSS( kf^K^iXoiZ. S^R 

asnrv^. LtA!oT. i*<r> 
ssaffi 51 i mmmmfctzm 
®T-|±. (i^18ffi3-fcJ:V'^3clKSi5- coit(±^L< 
tS. ttz. 6coJ: 7 t. 
1 o«®*S:mt I»(t#1tffi3 ̂ SSStC^M^nsflS 
fiKT'li. mv.m3-t<ii&v&5-£<0%<zz. 
[004 9] 3l,zii^xtt. ErtB!7C#t 

wm. ElSDRSCWL. «a«S5-«*#S-(titS 
iB:^^iiiia'SiiiS-|4iC5t-y/®a)i!i6sni.. s 
it. gM»7 • acntiyfyyumii. wtil. 
anznhtib. 
[ 0 0  5 0 ]  «S*^atfcl>Ti±. BrSKHtfe 

^rrttw (UHWf) t:5t>^J!!ia#ifi?)h.S. L 
f o i ^ T .  i D  
ttltfllf (Di <D! ) . iE|olS!7 • 8izm-&7t> 

k m z i : 6 .  
[ 0 0 5 1 ]  iRox i izm&ziih*mu&msx-

i±. m^,m3---iziG'>X7t:y7'%mtfmti&zk 
KiO. iMfe:J:4aaR±«|fMI«»^^v^i6it:^ 

iiieio. 
-?^®m'r>t&mi'J>*Ki:<?lzktfx-Z. 3 

• 1 4»:£Efci3£-3TC2UK[S]2:«!>Cfctf-<:-# 

3 • • km&t Mtwmmifiintz yf>r 
)»a£itL. Sffi*R14CtJi>T. Bei4l«8tcWL, 
ft$«S 5 • • n^ttfak^'ntfziiWV'nZyjftiz 
ynyyfmttttxuz,. -neb 

<=>. ^b-y^rpiSr^SliffiS -W^ifliilkTtftL 
^1%^. c 2 uffi|p|<'C 1 [ z k lei 
o. • 3<nm  ̂
tv^srflcjBorMtxs i a . 
[0053] HRC. «mmt4ffi,aii. 

ffl. *•?*-)»78. 

5tl;C lE|Sitf 
Wt. C 2E(6|A:I5«xS ("J 
APANESE JOURNAL OF APPLIED PHYSICS" V0L.30.No.10B, 
OCTOBER, 1991, PP. L1823-L1825 #ffS) . 
[00 54] C2S|6|I±. ClE«'«,SftUWb» 

1 EtilA^WfiESA^Tf 
wf. %te.mmbt i i ,  t*> 
L W b .  C2E|in^ft^TL5r^?%tcc 1SI61 
i'lS-51, fi<hfL6£linlzlii;y-<f7Xmi£lZ I £ 

[ 0 0  5 5 ]  cwiot. 
2-rtwi'iiSWMyz thzkif -

X'th. )£iiw^r»l(±. -«iE|6|#|4lT'l>l.5t*y^ 
mt^HLTViS. fi». ISHt^oTV^^—^ 
^SWICJ: 5 'jy^ryxmt, nmzi. ixc 2gf iw 
i&gtfWft>tizzktfmtzz-?xg%tmzmi - t6  

[ o o s e ]  xbyjyy&'Gmx-u. vmmkmk 
xi-znt&ftkxKmtomvm&b*). wstwi 

-^r. 
-XWSII^tril. EftSS? • 8fcJ;yfi^^4 • 6CO 

I  T O  ( m f f i )  kt fyZ ( t fyX 
m.)  kX-g%lk^i£ntfbt>.  noktfyxk 
T-li. 
%&.  SM ;. aafcii. 
#. SffifcteltS 

-?-nt9>£. ±ia«j:eiT 
Ja««.W. S:SAti,^i»3«Elil)«7 • SS-fl-L 
T. jSEAgtw^fla^dNffik^itixS. 
[ 0 0 5 7 ]  * a a j » A I ± .  # I S ¥ 7  -  9  6 8 1 9-tt 
ts^T. iB*rtT-fe^A-.yri3Wts^rBis*s 
ilT0«fS£|i|3KLrv^. ^(OflMEfll. lH*rti; 
fc v ^x-n amuiv-mnm s s t s 
it^Knc»-5-CH^^sctcj:'j. ©iiwsiff 
5 ± 5 t i o t V ^ .  i t .  i W « C f c V i T ,  5 t * y  

•BwWS^S^rl.^ifntaitiSr^i*!. "Ti 

[ 0 0 5 8 ]  ± I H £ 0 « « T I ± .  W S A ^ - l t t s m a i i W  
[ 0 0 5 2 ]  i i l t S L .  02CSt«A*S^lit'r' 

i±. «®»si stfc^r. EmiS7c«L. «#«a 
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m ~ r  [  s  9  0  0  j  
&m e 'smnt 

38 • ASMS ~ltCtfq£ • « 69S/1TSFS»**¥ 
c. TwaiT [1-900] 

i TI 
a 3 S « * « T  - o r : )  

m m y - t-wz#?si?qs • ces^o, 
*1# •^^ivewa^iSirciTqEMs? 
^esa 'CiEfive^ltt&TaqE; • 
Bl; -fflff) 5?£S»fr» 
SEE •fiaB®?*BJ3e??»aKMKS* [ £ 9 0 0 ]  

•^-MaaiMtawaag 
0 ?  i  s s w a a f C t f H a g *  • : ) «  c  i  u a f X ]  1 3 9 0 0 1  

•s#as¥?r 

* "?<W-2- '^^arf^r^^isianeD^-eri 
^waxwa ' 0 T^l ^ 6 
yit^isi^^wsaw^ -rugfisiawa (esa^ 
11) 

t- [ 1 9  0  0 1 
*2 Sis?? r ̂  

tt^es^wane '& 
Tii 

.q6r)[si£f2Iftit^r-vrsao'>^&T ~vqT:)® 
WW (q) 10 -FUSKB&HZH -arr 10900] 

~//B« 
"•j^^r'j'saiial'jgifws • EBiMw 

•i-TS • IWr6,«rc-,? 'Ci<?aciH}¥?*WS • £ 
M S . M  • n a * g 5 5 ! * v » *  " i ^ w r  [  6  s  0  0  3  

[1*1 
[ 6 9 0 0 ]  

•w.immwi 
uzvi; q^au-qraww pw:/ir^£:»^f^><.i 
v<4C(M%,»&s&%a>imzfltHmwamti. 

-jtrw - 0 ^atiOTj^vsssKtwsi 
MV-k I S 81 £ Z - 9±ilS*3T "TtttWBTOBB 
mm>~ 
I S 8 L Z Z  - 97ai#?»rMfBwYBFBI**yiTEf 
s-aos^Bmsi^wsss^^K 
W "3? •^'-a:)i«i^iht:)Wlfi*«£S»# 
»  •  i S M ®  [ 8 9 0 0 ]  

• v l T T i l  ? 0  :  I  :  I  
f P y ? 8  '  I  ;  6  S  :  0  9  '  6  ' 0 : £ : t 7 ' 8 ' X  

= ^ = s '^wicosrr'TMT'Jil^aooe 
?a®ww2iT yiivisfDaxis^wsa.-i 5 >- r.^t-

5 J-riactaHY-nHr/^OO 
s  " C ( y : ) ? r ? ^ ® S f E H a i a D . 0 0 3  r t ^ g  " i  
aswats-ffsaao0 T 'lat^iTg • ^irswo 

^':1¥!^-c^Plr^ffiSdlAIN03^ 
NW%O TS.4 s^r.^'O rt^ssBusaa 
S I ~l&W:idmN.mj'ViV>8 ' I '• L '• SZK 
d - K y s M O f - ; A - v - f s x - \  ' i m i *  
XA<tf<mT - szwaT [ L 9 0 01 

'WlVXiycfteXt "ftsws 

Win M rt 
^s-^v-s 'I? -z •  1  win•? 

/C.wnz [ ^ - 1 , 1  _ ( , ]  

r,q-s 'swan5^: 'fts 
• -^nm^s • iwaiviffi-stetw 
?^iVg5HBa»^#890S i I-idrMtt "15P 
9 ( 5  9  •  t ' a W W i M f f i S  ® 0  ?  S  ' ^ ¥  [ 9 9 0 0 ]  

•^n:i 
c T2^>^ ,)a5¥actfs»w¥ ,)iM3:)^^«f 
»wi«-vi 'isg;)H3iwunTos T—os^gtwq 
£S »  " lS8 : )Ha05" i ' ' 0  0 £ ~0  0 T 5 l » G 5 e £  
mi ~n^ffl:fflawuir/oos—oos-jwwsBa 

M 
C  T?4-^Kl:i#«?T:W#5:BtW 

~flB 
ia^-<.q6 'ic.^-) ••j'MivgsritT^ ŝEa 
ri»*M '&EFiV5»9f^Slr«-% 

1 6 0 9 ^ 1  -6jfcfig# ( i )  
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«FBB¥ 9 - 1  4 6 0 9 7  ( 8 )  

ft*#®*® 
m=8 

CmHimnO <S <̂̂ S>"0CaHi7 m=9 KSVll 
m=10 
(n=5 n=S ftfi-a-v 

<E3><<3j-<S> ft&as m=8 n=5 
Gnrtefl+lO "CnH2n+l 

fcaae m=8 n=8 

ftS»7 m=7 n=7 

m=7 n=8 ft&a8 
m=7 n=9 ft«*9 

GflH2rr+ T<^̂ <S>-OCrtH5n+l 
ft^SIO m-8 11=8 

m=fl- n=10 

m=9 n=6 

CioH;iO<5j>-CQO <S5>CJ!II? 

•0<£2>-<S5-I CaHt7 CaHi? 

CaH;>0<S^J>ĝ i CsHa 

ftS-SllS 
CcHuO OC10H21 

CsHu -<S5XS>-^2>-C6Hi3 

[*23 [ 0 0  7 0 ]  

C6Hi30-S5XSS>-C00^5I^OC6Hi3 
« CFJ 

ftanna 

Ce Hi J 0 -OxSVCOO^VoCs! lu 
FJC R 

[ * 3 3  [ 0 0 7 1 ]  
ais«ii~i o®«is oax) 

ft A 
« n 1: 11 11 11 IT 11 11 2 3 4 

0. T i J 1«.S 16. i LI, 5 II. 1 

0.1 Q 2 I 14.1 14. a it 1  10.» 

1.7 6 3 II. 1 13. J I). 2 20.9 3 

1. 7  g  & * t 14.1 H. I U. 10.0 

1 1  i 6t 5 J li.l ». 20.0 J 11. 

a 9 I 14. U.I 1.1 9 t 14.1 14. 

9.1 1 IS.2 13. 1 11. 11.0 

0.7 1 2 11.2 13.2 11.2 13. 20.0 

14.1 0. 7  a  I 14. t 14.a 14. y  

10.a 1. T 0 I 14. .1 14.1 11. It 

[ 0 0 7 2 ]  [*43 
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( 9 )  ^ ¥ 9 -  1  4  6 0  9  7  

susai 1-1 (**!« 
it > a 

4 ? i « u 11 II 11 H 11 II It U l 
I.I I.I n. i  in m in IT 1.1 

H.» 1.1 I.I 11.1 IM 11.1 IM I.I 0.1 
».I I.I I I 11 1 II I 11 1 11 1 1. 1  0 .1  

1.1 1.1 11.1 17.1 H.T H.l II.I 1.1 I.I 
LI I.I ll-l "-I H-1 11.1 10. 1  1.1 1.1 £ 
I.I 1.1 ll.l H.l H.I li.l 1 1 1  1 I.I m 

i  t I.I 1.1 1.1 11.1 ll.l H.1 II I t i . i  

I.I 1.1 ii-i it.i H I H I 11. B 1.1  1 .1  

1.1 1.1 ll.l 11.1 11-1 It. I ll. l  I .  T I .I 

1.1 T.I ll-l ll.l II.T 11.1 M.I  0.T I .I 

10 0 7 3] Z<rl£o£ l T i m i Z£T<om&$&m 
yt-y-ra-ycomn®., 

as. 

C 2 US|iÎ S^t#Sw t VX-Ztz. 
[ 0 0 7 4 ] teti. ZZT-n? t. y7)£ttu. BITtS 

•tmnx-bi. sawcii. 
n-7lal®S: 5 0 — l O O O O r p m  ( 2 0 0 — 2 0  
0  0  r  p m )  

: 5-1 0 Omm/s e c ( 1 0-5 

v 16- -A'sam® s 
fri? t-y rfrfiffx*.—<r 16 -  kwrtcumx-tii 
»a^^aSritRMtLT#»Lt„ 
ST-li. lit A, 

fti-^c2us 

[0079] ̂ rfe. 04 ( b ) fcX t m 5  (  b  )  Cfcn 
Xtt. • 6. E|6ilfi7 • 8^$-*«SLt 
feO. &j£<O06 (b) ^V>LI28 (b) 
mewnLTus. 
[ 0  0 8 0 ]  &£. *gBMX'ti, Zl—t l  5 - t J :  
0, fflSiMffiSCJ: SE(Sl«.'BWiSUiA^< . R|S]#« 
tmrntn. 
[0081  ]  #^^2 -  1 7 0 0  7#^«t;'l±. Z h y  

Ztlt 
W^lS] t7 t-y^SS-tfo fl|j£As^?ilTVi 
s. t z z i f i .  z n m i & x - i i .  ̂ m t m o z o i z m i m  
SSixfcJtlUTi 2aS«*«fc«EitRltSiWgS*i 
rvi^rn. 
[0082] i.IT, ssmmitQHM&mxt 
mi&x-. z^-y-i 5 
tmifc. zomm^mrnvftmca^x)^ 
MT9$1. 5iimC0ZK.—itl t 
-r. aacttr^u^tfis 
P C )  S - x e y n - h a n  .  5umcr>m2t:Bl&L, 
8 0V?3#fflM&i-{,. 7*h-?Z7$:mi'i 
xmxtsummL.  $t> t z2oovx-6o^m*mi& 
iff-5. 
[ 0 0 8 3 ]  ZCVJ: -i l:fmit:£X<om!,mimSlz 

OUT. yt-y^^$:m-tiZtCJ: t). 
-ZC 2  UErtiSUCSS i t 

t x .  z m h r n - g m z m r .  f t c x m & t c f i z x z  

[0084]  znmmcoimmt LT.  
x^—tl S-coMfcrtftisJiVyfymftZTEglt 

zmMUMSXlzts^Xii. WWttCovvcii. ± 
tivmi&t zttfx-z ^*7' 

i-ti;  11  i 0 ,  

Omm/s e c ) 
) ¥ t a A M : 0 .  1 — 3 .  0  m m  (  1  .  0  —  2 .  0m 
m )  
7tyym^ \ 1 - 3 0 ®  ( 3 - 7 ® )  
zmmmmmmtLx. 
S:it4iW5«##SriintWl:U«:«A*w»arSfP 
U L t .  J J e « J : a t 5  
fy^mm&u.zizi.mb^-r. iit£?coti-£. 

%-^c2UBitisi»si 
birX ' ^ t c f r -iti. 
[ 0 0 7 5 ]  Ca» M 2 D 8 S ^ T .  

SBBMtov^KBSi-S. 
[ 0 0 7 6 ]  0 4  
(a) (b) cs-riac. 01 (b) o^mmtm 

a«rm®ffljiS"£/l-C-*> 0. S hIZX^-V 1 5• • • s-« 
iTVia. ZCOZK—fl 5-a. S 
# > £ 9 ,  ( t ^ « f l i 3  
-fcTfi, -Mrfc^xh^-fT^tasnrv^. 4 
X;. Ifi 5 - (S. tfyzmil • 2feJ:yftS« 
ffS-CSafSK-CfeO, iailBK»flti:tT«KLrv> 

[ 0 0  7 7 ]  JJEWJ: 7 fc:*«S)fiS*S6»WTI±. z 
^-ifl 5-t¥fttJjM:?e>7imtfffMi&. 
zcoa^^mmiza^x, iiscoyt-y^^mm 
tiZtizJiO. £l->j:C2U£itl£ftZZtrfmm 
$,xh-?tz. 
[ 0  0  7  8 ]  ZCD^mmiZftl. 0 5  ( a )  ( b ) C S S  

- t i o f c .  z i — f l  
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#^¥9-146097 ( 1 0 )  

2 S; kA :  

•CS^T^fc. 
[008 5] CS0W3] ?IS«V^T. 
§ feCffi«05SWH|fc:ourKW-S. 
[ 0 0 8 6 ]  0 6  
( a )  ( b )  f c j j r f i o t .  # 5 X 3 W 2 ± t : i B * »  

ffi-C3®e«R. G, 
11-91 T-AWl&StlX^-h. ?n^7-
7 < /U? 1 7 • 1 70IBCUU ifi*® (^5 •/?•? b 'J 
?X) 18-!!i«»)SSllTV^. ±IE«0v-f^o^5-
7<^17-tt. ^"-A-a-Hii 9T-afcilTfc 
0. *-A-3-Mil 9±CteWS5'•••tfimztl 
X^h. 
[ 0 0 8 7 ]  tfyxmi 1  

li, IHS^tcfc^TR. G, B£0#'V'f?n^5-7 
-((i.? 17-izMtB-n,i. o(m. 
vmtwfh) 3c • 3d • setiowssnrv^ 
h. x*.—Tl 5 -li. 1 
ktx^h.  i t z .  «ax^—9-1 5-l±a»B#ftt; 
iSt-t-iiixTV>Tt> 
[ 0 0 8 8 ]  ̂ -7b<)7 xmamii 5 

T*t±, sis. ;t-A-3-1-mtm&r? un. ^u-r 
s i TO 
SflflmffiSr X •„ ̂ -y^n^mzx tOB&ti Z k A® 
mx-bh. ztnt. iTocoiwm^M&m.ii'iT 
ocr,tf7xmi.<\<r>gm&£r)'£&frc>x-hz. itz# 
->T. ±EcOfll®T«, BWlS^jtaEMS-A^-A' 
-3-h»l 9±fc:«SJt4itCJ:0. *<V&9t 
&mizttfv$h. 
[0089] ±ia»mrii. 07 (a) 
( b )  mwtmmmnntiMz. 

»B3A«. Ztl?tl2ftmtltiV&3 c • 3c t. It 
ffi3d • 3dt. «ffi3e • 3 e kfrbtc-iX^X t J: 

tl 5-l±. R. G, B 
mzts^vmsimmi^v.sx^-Mzm^ixx^ 
1. iTt. 9-1 5-li, 08 (a) (b) (=#•*-
idc. iw»taitfe^rurtJ:^. 
[ 0  0  9 0 1 0 7 ( a )  ( b )  C S t l i l f t W i d f c ,  X  

fri 5 
LfrL&Fc,. 5 • 1 

5 |51±«I!5IB3A;«< ̂ l.l3i;'®^aABfia>6 ;#< 
^tioTliiRaWitASn^^HSi'TSSfe 

fil A 5 J > 4 .  Z c o X v Z f f l M l Z t t l X t t ,  0 8  ( a )  
(  b  )  t i i r f l l l J & O J :  7  C .  1 1 5 - 1 5  | I I ± W  

iaBSJ:J>-l>S«£<«S^nifJ:n. SASr^iftfi1^ 
r 1 5 • 1 siaiiwiBHii. 1 OiimJjLh 
if4L<l±l OOwmJJLtftiilfJ:^. 

[0091] x^--9-15 • 15iai±«iai®±. ±ie» 
J: 3cmWMti:«Efi«aAIgt 
Si1. ^7-7 

tizmbz-r. xmmiziitim&i&mwizti^x 
li. lB*tL-C«ffit-5«SS:«'l^(itLr. IB 
SWiJtliWHHMSC^—9-1 S-SrSltSctAt 
ait^. 
[ 0 0 9 2 ]  lB*«:*'NSffitLTX^—tl5-T 
iBS^^IiaaBS^EO^^Sflia-Cll. B*rt^ 
S#li. A*—tl 5-tzJ;6AJ -yl-yflZ^gW 
ir>&W£IBI-t?ZZtisX-ZZ. ZillzMl. IBS 
tfXK-y-1 5T'EtD#>flI.AWtT'ti. S^rtTWA'' 
swea^sfe-eni^o. 

[ 0 0 9 3 ]  08 ( a )  (  b  ) ICTStfllrtwai 
,s(,^i^I'Bs--jeiKi;fi:SLfc. fMstfouTii. mm 
IX-^mtMmizLXA^—If-l 5-tBlRLt;. £ 
tz. 
[ 0 0 9 4 ]  znjioiz{mLfz£x<?>m,i&rmmiz 

Mih-mi&n±{kX-Z)-KcC 2 USHS-Pfl.^i: 
i!t. #»^»K8jll:#8^Jnx.T<J. S 

M<UJxlZtit^-yt:. Zblz, 
zmctt. £xcowmz+Mzmg,i:mAi-&zbtfx 
$fz .  
[0095] ±EWffltS*^gl:»L. 09l;^-fi: 

3 - (COl,ITcr)±xWCffiX's—xl;x 
tl 5-5r*1-SWHi08 (a) ( b ) fc^-fjS 

^T^^tisia^fli^afB^^asrffssL/;. -
«?Sfi*^Sarii. SMMsmSr&A-fSIBC. »^5 

aASniv«*A<H-3!t. 
[ 0 0 9 6 ] tij. »m-i>m2commmmilz^ux 
t. A^x^-^l 5 

[ 0 0 9 7 ]  c  2 ] 2 
BCov r̂ai O r̂viLHl 4fclS"3liTlttB.H1"iil±\ 
anriMoxhi. za. WE» 1 nmtummizm 

mimmizi^xtt. 
m-r-s. 
[ 0 0 9 8 ]  .  01 
0 (a) iz^-rxoc. 
<?>Bm 1 i ismifliiK § <IT v> s. *afB*s^aT 
li. A"7X«®1±C^«S2 l ^'A h y-irmz 
mibtll-H. ̂ 7XSS2±CS3E€ffi2 2 - ;lisX 
H^-frftCRItfeiiTV^. fi^«S2l-teJ:^a 
4«ffi2 2-iiS.^iz-^tiX dtES^tv^. 
[0 099] 010 (b) C^tiac. ft^mffi2 1 

• • • a ± i>*ft $« 2 2 ••••• j&ggs L'T »SE S ft h -?mn%. 
m*. ̂ L^mmmzmtmrnt^x^h. t 
ti. «mffi2 2-li. ^-^rlKDs cms#!, ffi-t 
mS2 i-li. 0+£Mj5^irlM(;A>ttT)ii»:S)i«< 
^i.j;dt»)SsnT^5. <i^«a2 icost/si.^ 
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#^¥9- 1 4  6 0 9 7  ( 1 1 )  

ti. LfrL, i&MjTiiiizm-simmm-ttiu. % 
4C 2Sfott 
ROaSiiSiOftC. 
i:>)C2cr)i&&tftttrt>ti&. 
[ 0 1 0 8 ]  ja^^gatfcv^TU. i s  

«»S^«ffi ( : S t L , T C  2 E [ S ] 7 ! ! ! f c 6 l f  ? £ ? £  

[ 0 1 0 9 ]  C 3 B M 1 )  .  * m } & c r i B ® c O % B  

[ O H O ]  x g a & m z m m h m ^ m s v u .  0 1 2  
CS-tJ 1^2'3«1Iffi2 1 a  •  2  1 
bt^MSnrfcO. S3cmS2 2j!)S2OC0«ffi2 2a 
•  2  2 b £ i M £ t i r ^ 6 .  «ffi2 1 aiiVfi2 1 bj: 

«a2 2al±«a2 2bJ:0EM 
IStmSfl-CVii. U»t>. *ffi2 1 
tJ!£<. «ffi2 1 i 
ft. «-l*W«ffi2 1 a • 2 1 bt#l3|sc01M62 2 a 

•  2  2 b k *''S^'ri.ffl^tJ:f). 1  OWMSJWB&S 
zcr>£?%fli)8,?it. irnX'^omEtoepwi 

enmmxiubvx-fthti&cDT. mmmmtet 
tch. 
[ 0 1 1 1 ]  ± l B « i :  ' 3  
«fii2 1 a • 2 1 bfc J:t/«ffi2 2 a • 2 2 b f f M .  E 
It]*? • 8fcJ:ufjafl9WTO£a^30gtTI?IKIc^ 
KLft. 
[ 0 1 1 2 ]  - L r«. t® 
2 1 a • 2 1 bCOS$:0 0~4 0 O j u m .  1 
0 0~2 0 0/im«KHtM®L. TO2 2 a •2 2b 
C D m & Z t l - ? t l 3  0  0  —  S O O j u m .  5 0 — 1 0 0 « m  
OTKBtSgL. t. BNi£« 
V&SnMtzZ&Xo t L f t .  
[ 0 1 1 3 ] ifc. S 1 Oj J-fflV^TKS)S4 • 65:® 

)SL. ftWl-l- 1 7 5 0 6 
*ffl£fflnTiEiaiM7 • SZtefcLtz. ElfilM7 - 8t 

5 fynmit. 2 1 «*#^|4lCTO 
t/c. i&sgowsfcLT. 

si^MSttjaA s c E - 8 n £ 
6-237851 ̂ (ciea3^^m«tt?a 

[ 0 1 1 4 ]  z<r>£? izLxfmLtz^x<nm^m 
7t'y^o-5«iHiKa. 

a®. 7t>/coi¥L2^*. 5t-yrill»^5t-y 
^tt£WStl>CtCJ:0. ^-^C2UEl6lSr®g 

[ 0 1 1 5 ]  ± l E « j « , S , , , ^ i . i S g « l t « » * i ;  IX. |..|(® 
^rfllsST5t'y^|il^^3E®S2 2«O^J|tltT?i 
ciftfc&assasrfHSLt. 
^ri±. 

i'W/«i8^<5teL. Jtj 
-^C 2 UiEflSr&S Cl fc iff# 

ift4,»«i-eiX-mD, • D 6  X -$><0. DS  < D 3  

<D, 
[ 0  1 0 0 ]  «#«ffi2 l-feJ:tJcte£lta2 2-li. 
k t t e B t W S c m S i x T V ^ .  J t .  
maa i • 2 i i o \smisi:vmtti&e9S2 2 • 2 
2«iaHli. ^T^L<IS£?li.TV^4. 
[0101] fl-taffi2 l-fcJ:tic®tttB22-(i. 

«^aEnyFgifcfev^•c i*m^m&2 I±«BS» 
t l*«S36®ffi2 2±l7)BS?Slti:!!)<*L<^SJ:a 
C. W!ISg?iiru4. LitA^T. l*«fs-t«ffi 
2  1 1  1  2  2 k  Wimtz W J S A 4 1 O C 9 H  

ssmrsmrii. fi^msi2 i-fcj:^®4«s 
2 2-«»litSsL<^4. LfctfoT. aat4S3BM 
^JSUIi*S«ai«J:5C. 1 
ffi2 1 fej:ts^£1tffi2 2i'|BIRCiHHSil4fll«f 
t. (g^«l62 1 tjta«a2 2-kl±(SIftCi4. 
[0 1 0 2] IMHHEl 3' CttV^TIi. ei»l*7fc:*f 
L. «-f«a2 

-Sr. #®*«K1 4 '  
EM8CSL. ^E1ES2 2-W*#^ 

mkSi:a:fcliliffS*=5r#|6it7t'y^J!HA«it3^ 
4. 4ft. EIS1M7 • aiztti-zyeyfimit. W 
k=5r4 
[ 0 1 0 3 ]  ̂ A W S S U C f c ^ T l i .  S i « « 9 i V i  
TOŜ rtinaasseô t. -e««ffi«*#^isik 
¥R (liffTO) LftA!T 
T. SSmffi2 2-A<ft^(8W«V^®6S:^rfcn 
If. Kl*]ffi57 • 8l,zm-Z7t'y7mntftW±3icr, 
im£tmz%&, 
[ 0 1 0 4 ]  ± IE« x i t««sn4*jWi*siiirr 

U. fl#1!S62 lt«)^r5t->^jl!HA«tt3ix4;t 
C i O .  
tr+vtMtflS.A-ri. iiiCiO. 
i-^saw»#$'i!'-^<-rs;k^T-§. mffiSKi 
3' • 14' (04B(;*>ftTTC2UEl6lS:ttS>lkAt 
r ^ s .  
[ 0 1 0 5 ]  0 1  lesWAit. ^t'y 
^|tlSr®tmfi62 2-««^iSii:¥ff(:Lft*^. 
C  2  U E f t ^ C  1  T E W f f l f f i - t 4 ^  k t i  0 .  

1 • 2 1<7)(Sl!J><i7t>^ 
^flCifHTStxs.fcacjfct-j-s. 

[0 106] ;^J:a^5ty^|ti(;J:SEi»I«!BW 

i i t f X - Z h .  
[ 0 1 0 7 ]  C  2 E l t ] » J £ * i i g T - 8 g 4 f t l ; m f f i X ^  

-XKJ:0C2EiSiw®^W?>nti.. ZtUzMK 
«ffil?^t'li*rftCC2El«lAiffi^'ri>. ® 

K^SSiJ-i^^LftC 2ElSlC»!0a4KTMife 
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( 1 2 )  # R ! ¥ 9 - 1 4  6 0  9  7  

[0116] j: o  t z ,  xmt&tnmmmm 
(«•§•««21) m 

«0EiinlR7t:. f 
ynmsm-zklzx*). 2 
UElfilSr^4;fcjJ«?9a. "filtjii. 
li. 

[ 0 1 2 6 ]  [sas«®)B3: 
®t-3V^01 5^^L01 9t*nJH-CSlWt<xa-
iiymrn'oxbh, tta. mimiamstimmztiv 
i,mmmtmmnm.mti-i*mm(r>mmi,zmi, 
awassfcovvrii. isittwfir^sttiaLT-f-wKBfls-

[ 0 1 2 7 ]  H I  
5 (a) tZjfrti.olZ. 2®.CQrf72.X 
« 1  •  2 J r f f l i r ^ 4 .  
[ 0 1 2 8 ]  #9zm&. 1  Officii. MitfA 1  ii>t> 
Kczy-hms -ewy-
f-ttB l-±CEWL»i,4(aMli^LTMiKA ifr 
tt&V-ZHZ 2—¥Ki'MzBm.2tiZ^&. y-1-
«3 i-fcj:yy-x*3 2-u. 
tffisnrv^. B!«t?.y-Ma31 • 311 
mtti,V-X»3 2 • 3 2tT-Hjni»SJSt:l±. a 
*M3 3^BSn-CV^. H^«S3 3-I±. #5* 
XM1 izblfi^mzbfc^t-? h <J 7Xtf fcESilT 
v^„ 
[ 0 1 2 9 ]  • « « t t 3  3 - t t ,  fm-tz 31HT-1B* 

oXoCfllBESnTte0. -en-f^U){R • G 
•  B 1 5  ( b )  

IWXtMitZJEJiBiZ-tt:!'}. 
863 3-com«iiv-xm 2-i:}ao-r*<44## 
»Sr^Lt:u4. it. •3R«ffi3 3--«afflt*iat 
ti. ^•eny'-h«31ty-^«32fctWi:5: 
Si^tmSixTV^. 
[ 0  1 3 0 ]  y-H»3 l-ty-x*3 2-i:«#3£ 

HSPWifiSCii:. TFT MMbjytSXf) 34-^ 
»ffl!h5y>,^^34li. y-NAiy 

-H83ic«ash. y-^A<y-^*3 2i;ftss 
il. KL-f ytfWRmfflSSfcS^SflTV^. 
[ 0 1 3 1 ]  ± E « y - M « 3  1  • • • .  y - * » 3  2 - .  
•««fi3 3-feJ:l/TFT34-li. 
«ffi»®fcJ:t>TEl4]®!7C<i:0a^Tv^. it. tf 
^xasi^y-uss 
Officii. flBl£«i ii«»«snrv^. 
[ 0 1 3 2 ] - # .  # 5 ^ a H S 2  
BSiWWSfrtfcO. ico*a«ffi35liEi4ilK8(; 
ioahntui. at. A'5xs«2«#amffi3 5 

BJtfil 2A>-® 

[ 0 1 3 3 ]  J J E W J :  9  t c ,  iSvxm. 1. y- ̂ 83 
l-lftJ:0. «ffi3lfi3 6)i>*®ffiSixl.. -#. ^5 
xa«2. «iiaii3 5^(cj;0. «ffi««3 7i>'®sE 

4t. (Sfi (3#m«tt?SBBB) 9li. BSLfcu 
«jtff)t;j;0iA0^?^t«ass3 6 • 3 7«rat 
»«sn.s SHrtCSEWS^rv^. 
[0 1 34] «M«3 6t:tei>Tli. Ei6ilB7t» 

[ 0 1 1 7 ]  csam2: a n t .  jmrnvmnftw 
38B«ConTKWtS. 
[ 0 1 1 8 ]  0 1  3  
( a ) ( b ) t^-r J: a C. 01 0 ( b ) WIEfflgilfc 

0 . $ 1 5-£ 
znxi—if 1 5—ti. micrimstoBm 

izmz^mm2cr>mAtmmz. m^z92 i-on. 
«#«S2 l-fcW. t z t rhxhy 

'fTIStESixTV^. 
[ 0 1 1 9 ]  JJEWJ:3e»j£3;h.S*S9B0rctt. X 

t-HIf 1 5- • t  TfiZXftlz 7 rbtL 6, 
zmJiiZ&Mlztinz. Ul ioy tymsf t tms  
tizttzjiO. ̂ -^c2usmmztii<«m 
^TCb-yTz. 
[ 0  1  2 0 J  zn^&mizttl. 0 1 4  ( a )  ( b ) t C  
Stioc. ^-'ifl6-A«®E«a2 2-««S^ 

f r ^ y V y m f u f f z . ' t . — n  6 -

t vfitc-Kmb & itMimcoffikmgitiimi t. 

>;^-if^?:pg*5^<5teL. 
J^I-iSrC 2 UEfoSrtt-i. C fc tfTZt. 
[0121] &&. 01 3 (b) fcJ:V014 (b) HZ 

*3well. «rSEm»»]S4 • 6. ErsiM7 • s^Jr^ms 
Lt^S. 
[0 12 2] at. *£»fflTli. If 1 5-Ci 
0. t8MWffStJ:5Elfi]tt®cOSUi75>-^u„ 
[ o 12 3 ] i ; -c. mm i «aifB^»afc RI«^ 

««-C. If 1 5-S'#tl»»BBB^»iESr*iet 
fWHLt. cwajwssffli^stfcu'rii. » i «  
lltt«0®®tfcltl.S»M2 Tto^Mk IBiait LTU? 
1. If 1 5"-£»j£Lt. -eLT. ^£0 

N«tw«sawtff-5t. 
[ 0  1 2 4 ]  
o^r. 

2 Ufiisit ssfc:#4 c t A>"r# t. 
at. Sliil^ailS 
^tll^ot. 
[ 0 1 2 5 ]  ZVmZMmlttmb IZ. |Bl«^fltfSt-

9-1 
ffi2 2cO^#|4li:TOIcLt(aa*S^®SrfHl!L 
t. ̂ a^T^gicfc t̂u. 
il. mriaiifmm&inh z b tfX'Z t 
tK =jyfyx.m^<m.L, ̂ -^c2UEi6i5r» 

lt£Ztl,z£<0. $&mi& 
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( 1 3 )  4 6 0 9 7  

U  0 1  5  < b )  

tli. -t. mHHR3 7Cfe^Ttt. ElSMSCJt 
L. -nmzvfyrmtfmtiz. ±^. KHm 

t o i 4 4 ]  n e w  J :  - 3  c a s e s  
BCfWLfc. m 
E O T i a t .  WXBm33<r>E3B.kffi&ki*ti?tL2 
0 0~5 0 Ojum. 5 0—3OOAiin05KHtggL. 
S i=> fcSB 1 ["I 
«t;LTJ*?l. 5«mm^—9-1 5-£»j£Ut. 
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Hazime KITAGAWA 
Shinya MAYAMA et al. 
Section 29(1), 29(2), 36 

9804 2100 

This application should be rejected on the grounds described hereunder. 
When there is any response to the grounds, the applicant can submit an 
argument within three(3)months from the date of dispatch. 

GROUNDS 

(Ground 1) 
The invention relating to the following claims described hereunder should 
not be granted in accordance with the provision of Section 29(1) (iii) 
of Japanese Patent Law because the present invention was described in 
a following distributed publication, or made publicly available through 
an electric telecommunication line in Japan or foreign country, prior 
to the filing of the present patent application. 

(Ground 2) 
The invention relating to the following claims of the present application 
should not be granted in accordance with the provision of Section 29(2) 
of Japanese Patent Law because the present invention could be made easily 
by a person having an ordinary skilled in the art of the invention based 
on an invention described in a following distributed publication, or made 
publicly available through an electric telecommunication line in Japan 
or foreign country, prior to the filing of the present patent application. 

(Refer to the list of the references cited with regard to the 
reference cited) 

NOTE: 

Claims 1, 3, 7, 9, 12 to 14 
Ground 1 and/or 2 
Either cited Refs. 1 and/or 2 

Remarks: 
(Regarding to claim 1-1) 
In the cited reference, there is the description of an array substrate 
for display device, comprising: 

a thin film transistor array formed on a dielectric substrate 
(transparent glass substrate, SUB), 

multiple wirings formed on the dielectric substrate 
signal line GL, video signal line DL), 

a connecting pad each disposed on one end of the wirings and each 

(scanning 
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being connected to said wirings (gate terminal GTM, drain terminal DTM) , 
and 

pixel electrodes (transparent pixel electrodes, ITO), wherein 
dummy conductor patterns (dummy lines DGL, DDL) are disposed between the 
end of said connecting pad and the terminal of pixel electrode. 

(Regarding to claim 1 -2) 
In the invention described in the cited reference 2, it is recognized 
that the connecting pads are provided on one end of the drain wiring DL 
being connected with drain driver and one end of the gate wiring GL being 
connected with a gate driver respectively; if the above recognition is 
not applied, such configuration should be an well-known and commonly used 
technique so that a person with ordinary skill in the art could be easily 
reached. 
Therefore, in Fig. 5 and Fig. 6 of the cited reference 2, it is deemed 
that there is the description of the array substrate for display device 
comprising; 

a thin film transistor array formed on the dielectric substrate 
(transparent dielectric substrate 11a, 21a ), 

multiple wirings(drain wiring DL, gate wiring GL) formed on the 
dielectric substrate, 

a connecting pad each disposed on one end of the wirings and each 
being connected to said wirings, and 

connecting pad provided on the one end of the wire to be connected 
to said wires respectively, and 

pixel electrodes (pixel electrodes 12, 22), wherein 
the dummy conductor patterns (dummy film 5a, dummy electrodes 22a, 22b) 
are disposed between the ends of said connecting pad and the end of the 
pixel electrodes; or it is almost deemed that the array substrate for 
the display device as such could be readily reached by a person with 
ordinary skill in the art. 

(Regarding claim 14) 
In the paragraph [0048] of cited reference 2, there is the following 
description: 
"and for the above each embodiment, it was described as one embodiment 
in which the solid state device to which the film material of the present 
invention is patterned is applied to the active matrix liquid crystal 
display device of a poly-silicon type TFT, however the present invention 
is not limited thereto. For other examples, the solid-state device could 
be applicable for an amorphous-silicon type TFT active-matrix liquid 
crystal display device as well as a passive-matrix liquid crystal display 
device. In addition, the application is not limited for a liquid crystal 
display device, for example, the present invention could be applicable 
for devices with which thin film electrodes are patterned on the substrate 
such as a solar cell." 

Therefore, the use of the invention described in cited reference 
2 for an electro-luminescence display device could be easily made by a 
person with ordinary skill in the art. 
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Claims 2, 8 
Ground 2 
Any one of Refs. 1 or 2, and Ref. 3 

Remarks: 
The lines 16-18 of the left-upper column on page 2 in Ref. 3, there is 
the following description: 
"the pattern density which tends to cause side-etching or under-cuts is 
about less than 25% though it is different depending on the etching 
condition". 
And, in the lines 7-14 of the right-upper column on page 2, there is the 
following description: 
"Provision of this dummy pattern 4b, the density of the entire pattern 
could be increased to 60% even though the pattern density of the original 
pattern 4a is 10%.". 
Based on the above descriptions of Ref. 3, it could be easily reached 
by a person with ordinary skill in the art to set the densities of the 
dummy film 5a and the dummy electrodes 22a, 22b in the invention of Ref. 
1 or to set the densities of the dummy lines DGL, DDL in Ref. 2 to be 
equal to or more than 30 area percents. 

Claims 4 to 6, 10, 11 
Ground 2 
Any one of Refs. 1 or 2 and Ref. 4 

Remarks: 
In the column [0041] of Ref. 4, there is the following description: 
"a gate pattern including a gate line 200, a gate electrode 210 and a 
gate pad 220 with double layers was formed on the transparent dielectric 
substrate 100 by layering sequentially an aluminum film or an aluminum 
alloy film and a molybdenum-tungsten film in the thicknesses of 0.1-0.5 
micro-meters and 0.02-0.15 micro-meters, respectively, and then 
subjected to photo-etching using a first mask.". 
In the invention described in either cited Refs. 1 or 2, to form the similar 
wirings could be easily reached by a person with ordinary skill in the 
art. 

(Ground 3) 
This application of which description in claims does not satisfy the 
requirements prescribed in Article 36 (6) (ii) of Japanese Patent Law with 
respect to following points. 

NOTE 
With respect to the description in claim 2, there is the description of 
"said dummy conductor pattern has more than 30 area %",however it is 
unclear which part is to be compared with 30 area % of the dummy pattern 
(with whole substrate, or with the area between the end of connecting 
pad and terminal of pixel electrode, or other part). 
Claim 8 should be argued same as above comments. 
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Accordingly, the invention relate to the claims 2, 8 and 
14 which cites these claims 2 and 8 become unclear. 

claims 10 to 

List of the References Cited 

(Laid-Open) Heisei No. 05-061072 
(Laid-Open) No. 2000-098909 
(Laid-Open) Heisei No. 02-189922 
(Laid-Open) Heisei No. 10-240150 

1. Japanese Patent 
2. Japanese Patent 
3. Japanese Patent 
4. Japanese Patent 

Record of the results after search of prior art documents; 

Field of search: IPC 
G09F 9/00 - 9/30 
G02F 1/1345 
H01L 21/3205 
H05B 33/14 -33/26 

Prior Art Reference: 
Japanese Patent (Laid-Open) Heisei No. 10-090706 
Japanese Patent (Laid-Open) Heisei No. 10-282528 

This record of the search of the prior art documents does not compose 
the Office Action. 

When the applicant has any inquiry relating to the contents of this office 
action, or if you would like an interview, please 
call to: Tel 03-3581-1101 extension (3274) 
Hajime KITAGAWA, Patent Examination First Division. 
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Date of Dispatch: May 19,2009 fittorney Docket No. : JP9000310 Dispatch No.: 304090 

Decision of Final Rejection 

Application No. 2001-029587 
May 12, 2009 
Hazime KITAGAWA 
Array substrate for display, method of 
manufacturing array substrate for display 
and display device using the array substrate 
Shinya MAYAMA et al. 

Application No. 
Date of Draft 
Examiner 
Name of the invention 

9804 2100 

Agent 

This application should be rejected on the grounds 1 and 2 described in 
Office Action dated December 26, 2008. 
Subject matters in arguments and amendments have been examined, however 
no basis to reverse the previously given reasons for refusal has been 
found. 

Remarks: 
The applicant claims the followings in the arguments. 

(1) "This application adopts the configuration of describing an array 
substrate for display, comprising: 
(c) a plurality of wiring arranged on the insulating substrate, each 
wiring having a first end, the wiring in communication with at least one 
of the transistors in the thin film array, 
(d) connection pads, each connection pad contacting the first end of at 
most one of the plurality of wirings, 
(e) pixel electrodes, 
(f) a plurality of dummy conductive patterns, each being disposed between 
any two adjacent connection pads and corresponding pixel electrode 
surrounds, and 
(g) pixel electrodes wherein said dummy conductive patterns are not in 
contact with any of the wiring in the area." 

"However the cited reference 1 only discloses the configuration of 
disposing dummy conductive patterns in outside of each signal conductor, 
and above adoption of configuration (d) and (e) in this application is 
not disclosed nor indicated." 

(2) "In addition to the above differences, referring the cited reference 
2, even though it is disclosed that the dummy films are formed in 
surrounding area of film materials to protect the film materials from 
damages when they are brush-washed, but the dummy films are formed on 
multiple wirings to cover the pixel electrode in accordance with 
specification (0026) and fig.l, and does not adopt the configuration 
described as (c) , (d),and(f), in this application. Furthermore, the 
dummy film in cited reference 2 is formed in completely different level 
from the level of forming the wiring, and therefore it is clear that 
the dummy film has no function at the time of forming the wiring and 

1 
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has completely different function." 

(3)" In the cited reference 1, the dummy conductive patterns are disposed 
in outside of signal wirings placed in outermost edge, to prevent the 
cleavage of wires of the signal conductor placed in the outermost edge. 
And for the cause of the cleavage of wires, there are limited descriptions 
as the difference in etching conditions and/or the adhesion of some 
strains in specification (0005) and (0006), and therefore the dummy 
conductive patterns do not have such function described in this 
application as to prevent the undercut of wirings." 

(4)" In addition to the above, even referring to the specification 0025 
of cited reference 2, there is only the description that TFT source 
electrodes are connected with the pixel electrodes 12 formed on the 
insulating substrate 11, and the dummy film of the cited reference 2 is 
not formed in the forming step of wirings as described in the application 
and therefore the function of the dummy film is completely different 
respectively, with the consideration of the relation among gate line 
GLs, pixel electrodes 13, and contact hall shown in fig 1." 

Consideration of the above (1) claimed by applicant. 

As described in Office Action, the invention described in the cited 
reference 1 comprising; 
(d) connection pads(gate terminal GTM, drain terminal DTM) to connect 
with one wiring out of multiple wirings at the first terminal end of 
wirings(scanning signal line GL, image signal line DL), 
(e)pixel electrodes (transparent pixel electrode ITOl), 

Therefore, no rational is found in the argument by the applicant that 
the invention described in cited reference 1 does not disclose and 
indicate the configuration of the invention (d) and (e) relating claim 
1 of present application. 

Consideration of the above (2) claimed by applicant. 

As described in Office Action, it is recognized that the connecting pads 
are disposed on one end of drain line DL for connecting drain driver and 
one end of gate line GL for connecting with gate driver in the invention 
described in cited reference 2, and even if it is not the case, it is 
well-known and commonly used art and could be reached by a person skilled 
in the art. 

Consequently in the invention described in the cited reference 2, at least 
the following configurations could be easily reached by a person skilled 
in the art. 
(c) a plurality of wiring (drain line DL, gate line GL)arranged on the 
insulating substrate (transparent insulating substrate 11a, 21a), each 
wiring having a first end, the wiring in communication with at least one 

2 
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of the transistors in the thin film array, 
(d) connection pads, each connection pad contacting the first end of at 
most one of the plurality of wirings, 
(f) a plurality of dummy conductive patterns(dummy film 5a, dummy 
electrode 22a, 22b), each being disposed between any two adjacent 
connection pads and corresponding pixel electrode surrounds, 

And ,with regard to the applicant's assertion in argument (2) as "level 
of forming the dummy film is formed to be in completely different level 
from the level of forming the wirings, it is obvious that the dummy film 
has no function at the time of forming wirings, and each function is 
completely different respectively", there are no restricted descriptions 
of the level of forming dummy conductive patterns and wirings, and the 
function of the dummy conductive pattern in the claim of the present 
application. And the invention relating to Claim 1 includes the invention 
to have different forming level for dummy conductive film from the level 
for forming wiring and different function. 

Consideration of the above (3) claimed by applicant. 

In Claim 1 of this application, there are no restricted descriptions 
of the function of dummy conductive patterns, and the invention relating 
to Claim 1 of this application includes the invention described in the 
cited reference 1. 

Consideration of the above (4) claimed by applicant. 

In Claim 1 of this application, there are no restriction for forming dummy 
conductive patterns in the step of forming wirings, and hence the 
invention relating to Claim 1 of this application includes the invention 
described in the cited reference 2. 

Consequently any of the above argued points by applicant could not be 
accepted. 
And it is recognized that the similar configuration is described in cited 
reference 1 and 2, with regard to the description of (g) "said dummy 
conductive patterns are not in contact with any of the wirings in said 
area. " , of which descriptions are added to the claim 1 of this application 
by amendment. 

With the all above considerations, the invention relating to the amended 
claims 1-14 of this application should not be granted in accordance with 
the provision of Section 29(1) (iii) and Section 29(2) of Japanese Patent 
Law because the present invention was described in the cited reference 
1 and 2, and/or could be made easily by a person having an ordinary skill 
in the art of the invention based on the cited reference 1-4 described 
in said Office Action. 

When there is a complaint against this decision, the applicant can request 
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the trial to the commissioner of Japan Patent Office within three(3) 
months ( four (4) months for the absentee) from the date of dispatch. 
(Section 121(1) of Japanese Patent Law) 

(Instructions under Section 46(2) of Administrative Procedure Law) 
Only the trial for cancellation against the decision for the Request of 
Trial can be requested in this decision of final rejection. (Section 178(6) 
of Japanese Patent Law) 

I certify that matters described above are identical with those recorded 
on the file. 
Date of certification May 13, 2009 
Makoto YOSHIKOSHI 
Administrative Officer, Ministry of Economy and Industry 
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Appeal Decision 

Appeal No.2003-13340 

Appellant: International Business Machines Corporation 

New Orchard Road, Armonk, New York 10504, U.S.A. 

Representative Patent Attorney: Hiroshi Sakaguchi 

IBM Japan, Ltd., Yamato complex, 1623 -14 Shimotsuruma , 

Yamato-shi, Kanagawa 

Representative Patent Attorney: Yoshihiro Ichii 

IBM Japan, Ltd., Yamato complex, 1623-14 Shimotsuruma, 

Yamato-shi, Kanagawa 

Sub Representative Patent Attorney: Mitsuo Matsui 

Nishishinbashi YS Bldg., 3F, 19-2, Nishishinbashi 

2-chome, Minato-ku, Tokyo 

Sub Representative Patent Attorney: Yuko Igarashi 

Nishishinbashi YS Bldg., 3F, 19-2, Nishishinbashi 

2-chome, Minato-ku, Tokyo 

The appeal case against examiner's decision of rejection of the 

laid open on November 24, Japanese Patent Application No.H-122923 

2000, with Laid-Open No.2000-321580, is concluded as follows. 

Conclusion 

Appeal is not approved. 

Reasons 

1. Prosecution History 

The present application is filed on April 28, 1999. The decision 

of the rejection was made on April 7, 2003, against which an appeal 

was filed on July 11, 2003 with an amendment according to the Japanese 

Patent Low Art. 17bls(l), item 3. 

2. Decision to Decline Amendment Submitted on July 11, 2003 

[Conclusion] 

The amendment Submitted on July 11, 2003 is declined. 
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[Reasons] 

(1) Amendment 

The amendment includes the following amendment to Claim 1: 

"1. A liquid crystal display comprising: 

first and second substrates facing each other, 

columnar spacers for regulating a cell gap between the both 

substrates, said spacers being made from a photosensitive resin and 

disposed solely in a non-display region of either or both of the first 

and the second substrates and having a hardness (DH) of from 26 to 

3 0,and 

liquid crystal sandwiched between the first and the second 

substrates." 

The above amendment is intended to narrow the scope of the invention 

by limiting shape and location of the spacers. Then, it is examined 

whether or not the amended claim 1 is independently patentable at 

the time of filing of the present patent application. 

(2) Inventions described in the cited references 

The cited reference 1, Japanese Patent Application Laid-Open 

No.6-273774, describes the followings. 

" [0004] [Problems to be solved by the invention] 

The present invention was made to solve the aforesaid problems. 

An object of the present invention is to provide a spacer for a liquid 

crystal display and a liquid crystal display comprising the same, 

and has high hardness and modulus of which spacer is plastic, 

elasticity and thereby enables one to regulate a gap easily, reduce 

the number of the spacers per area, and improve display quality. 

K value that defines a hardness of the spacer is [0019] Firstly 

explained. 

[0024] This K value universally and quantitatively represents a 

hardness of a spherical body. By using the K value, a hardness of 

the spacer can be represented quantitatively and unambiguously. 
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[0026] A spacer having a K value higher than 1500 kgf/mm2 is so hard 

that it may damage a surface of a film used for aligning liquid crystal 

during a manufacturing process of a liquid crystal display. Further, 

it may cause bubbles to form in the liquid crystal display when a 

temperature lowers, because it does not compressively deform 

according to shrinkage of a liquid crystal. 

[0027] A spacer having a K value smaller than 500 kgf/mmz is too soft 

to control a gap between substrates. The number of distributed spacer 

per area should be larger, which may decrease display contrast." 

A document showing state of art technology, Japanese Patent 

Application Laid-Open No.8-286194, hereinafter referred to as 

well-known document 1, describes the followings. 

" [0045] (Preparation of a spacer) Using the photosensitive resin 

composition prepared in Synthesis Example 2, ... a film of the 

photosensitive resin composition having a uniform thickness of 5.5 

m was obtained. Then, through a photomask which has a pattern for 

exposing only a part of the light shielding parts to a light having 

a diameter of 12 m, UV light of 365 nm wavelength was irradiated to 

the photosensitive composition film with an exposure does of 150 

mJ/cm2. The pattern was developed with a 2.4 wt% aqueous solution of 

tetramethylammonium hydroxide solution and thereby spacers made from 

the photosensitive composition were formed only in the part of the 

light shielding parts. After washing with pure water the color filter 

substrate with the spacers patterned thereon, the spacers made from 

the photosensitive composition were heat - cured at 180 0C for 2 hours. 

As a result, 5- m high resin spacers having a high compression strength 

and elasticity were obtained. 

[0046] (Assembling of a liquid crystal display) By using the color 

filter substrate having the resin spacers and the electrode substrate 

with a transparent electro-conductive layer formed thereon, and then 

filling a gap between the two substrates with a liquid crystal 

composition for a TFT, LIXON 5005, ex Chisso Corp., a TFT liquid 

crystal display was assembled. The display had little variation in 

its cell gap, no display heterogeneity, no color heterogeneity, and 

no fringe pattern. Because there is no spacer in the effective display 
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area, an image with high quality was obtained without dark dots, and 

low contrast and quality due to misalignment of liquid crystal caused 

by a spacer. Figure 1 is an enlarged longitudinal sectional view of 

the liquid crystal display thus obtained. The liquid crystal display 

11 comprises the color filter substrate 5a having the spacers shown 

in Figure 5, the electrode substrate 12 having no color filter, and 

liquid crystal 13 sandwiched between the both substrates arranged 

in parallel with a gap therebetween maintained constant with the 

spacers 10. " 

In Fig.5 which is a enlarged sectional view of the color filter 

provided with the spacer, a columnar spacer 10 is described on the 

light shielding 8. 

The well-known document 1 thus describes a liquid crystal display 

which has no spacer in its effective display area and comprises the 

color filter substrate 5a having the columnar spacers which are made 

from a photosensitive resin and have high compression strength and 

elasticity, the electrode substrate 12 having no color filter, and 

liquid crystal 13 sandwiched between the both substrates arranged 

in parallel with a gap therebetween maintained constant with the 

spacers. 

Another document showing state of art technology, Japanese Patent 

Application Laid-Open No.1-134336, hereinafter referred to as 

well-known document 2, describes the followings. 

"Claim 1. A liquid crystal display comprising a pair of substrates 

having electrodes, alignment layers formed on the substrates, and 

spacers, said spacers being fixed on at least one of said alignment 

layers formed on the substrates and arranged in dots."; 

"The number of the spacer 11 may be determined at will and enough 

number of spacers can be formed to resist a pressure applied to the 

spacers. ... The spacers can be formed outside the pixel array on 

the alignment layer ... and thereby image quality is improved." 

Figs. 1 (a) to (d) and related description in the specification 
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show that a photosensitive polyimide 3 is applied on the alignment 

layer of the substrate 2 with electrodes; a predetermined area of 

the applied polyimide is exposed to a light; and spacers are formed 

after removing unexposed polyimide. 

spacers and Fig.5 shows a cross sectional view of a liquid crystal 

display having a liquid crystal sandwiched between a pair of 

substrates with electrodes. 

Figs. 1 and 3 show columnar 

The well-known document 2 thus describes a liquid crystal display 

comprising a pair of substrates having electrodes, columnar spacers 

made from a photosensitive polyimide, and a liquid crystal sandwiched 

between said pair of substrates , said spacers formed outside the pixel 

area of at least one of said substrates having electrodes. 

Still another document showing state of art technology, Japanese 

Patent Application Laid-Open No.9-127513, hereinafter referred to 

as well-known document 3, describes the followings. 

"Claim 1. A liquid crystal display comprising 

a first electrode substrate having a first electrode and a first 

light shielding means, 

a second electrode substrate having a second electrode and a second 

light shielding means, said second electrode substrate facing the 

first electrode substrate with a gap between the second electrode 

substrate and the first electrode substrate, 

a means to maintain said gap, said mans being made from a 

photosensitive resin and provided at an intersection of the first 

light shielding means and the second light shielding means, and 

a liquid crystal composition held in the gap."; 

"[0072] 

[Effects of the invention] As explained above, by subjecting a 

photosensitive resin applied on the electrode substrate to exposure 

and development processes, columnar spacers can be formed easily only 

in non-display area with low cost in a short period of time. The gap 

between the both electrode substrates can be uniformly maintained, 

so that there is no decreased contrast or image heterogeneity caused 

by conventional spacers. Further, image quality can be improved and 
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