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(54) Electro-optical device substrate and electro-optical device comprising such a substrate 

(57) [Object] In a liquid crystal panel substrate hav
ing a layered film structure of interlayer insulation films 
and metal layers alternately formed on a semiconductor 
substrate provided with a transistor region for pixel se
lection thereon, to provide a configuration for achieving 
a uniform polishing rate without thickening of the inter
layer insulation film to be polished. 

[Solving Means] A liquid crystal panel substrate is 
provided with a shading film 12 composed of a second 
metal layer in a pixel region, a second interlayer insula
tion film 11 under the shading film, a wiring film 10 com
posed of a first metal layer under the second interlayer 
insulation film, a pixel electrode composed of a third 
metal layer on a third interlayer insulation film 13 on the 
shading film, and a connecting plug 15 connecting the 
wiring film 10 and the pixel electrode through an opening 
provided in the shading film 12. An lower dummy pattern 
A composed of the first metal layer and an upper dummy 
pattern B composed of the second metal layer are 
formed on the periphery of input terminal pads 26 in the 
non-pixel region. Since the surface level of the third in
terlayer insulation film 13 formed on the dummy patterns 
A and B is raised, excessive polishing is prevented at 
the position. As a result, a uniform polishing rate is 
achieved in CMP treatment. 

[Fig. 21 
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flective liquid crystal panel substrate 31 used in the re
flective liquid crystal panel 30. The reflective liquid crys
tal panel substrate 31 includes a rectangular pixel region 
(display region) 20 provided with pixel electrodes dis-

s posed in matrix 14 shown in Fig. 18; gate line driver cir
cuits (Y drivers) 22R and 22L lying at the exteriors of the 
right and left sides of the pixel region 20 for scanning 
gate lines (scanning electrodes or line electrodes); a" 
precharging/testing circuit 23 lying at the exteriors of the 

Description 

The present invention relates to substrates for elec
tro-optical devices such as a reflective liquid crystal pan
el substrate, and particularly relates to an electro-optical 
device substrate comprising a pixel region formed on an 
element region for selecting a pixel. 

The present applicant disclosed configurations of a 
liquid crystal panel substrate, a liquid crystal panel and 
a projection display device in Japanese Patent Applica- i" upper side of the pixel electrode 14 for data lines (signal 
tion No. 8-279388 filed on October 22, 1996, as de
scribed below. The projection display device (liquid crys
tal projector) using a reflective liquid crystal panel as a 
light valve includes, as shown in Fig. 17, a light source 
110 arranged along the system optical axis LQ; a polar- >s gion 27 with a frame shape lying at the exterior of the 
ized light illumination unit 100 including an integrator 
lens 120 and a polarized light converter 130; a polarized 
light beam splitter 200 for reflecting the S-polarized light 
beam emitted from the polarized light illumination unit 
100 by an S-polarized light reflecting face 201; a dichroic 20 

mirror 412 for separating the blue light component (B) 
from the light reflected by the S-polarized light reflecting 
face 201 of the polarized light beam splitter 200; a re
flective liquid crystal light valve 300B for modulating the 

electrodes or column electrodes); an image signal sam
pling circuit 24 lying at the exterior of the bottom side of 
the pixel electrode 14 for supplying image signals to the 
data lines in response to the image data; a sealing re-

gate line drivers 22R and 22L, the prechargingAesting 
circuit 23 and the image signal sampling circuit 24, for 
placing a sealing agent 36; a plurality of terminal pads 
26 arranged along the bottom end and connected to a 
flexible tape wiring 39 with an anisotropic conductive 
film (ACF) 38 therebetween; a data line driver circuit(X 
driver) 21 lying between the terminal pad array 26 and 
the sealing region 27 for supplying image signals to data 
lines in response to the image data; and relay terminal 

2S pads (so-called silver points) 29R and 29L lying beside 
both ends of the data line driver circuit 21 for energizing 
the counter electrode 33 on the glass substrate 35. 

The peripheral circuits (the gate line driver circuits 
22R and 22L, the precharging/testing circuit 23 and the 

30 image signal sampling circuit 24) lying at the interior of 
the sealing region 27 have a shading film 25 (refer to 
Fig. 18) to shield from the incident light, which is the 
same as the pixel electrode 14 of the topmost layer. 

Fig. 20 is an enlarged partial plan view of the pixel 
as region 20 of the reflective liquid crystal panel substrate 

31, and Fig. 21 is a cross-sectional view taken along the 
line A-A' of Fig. 20. In Fig. 21, numeral 1 represents a 
single-crystal silicon P" semiconductor substrate (an N~ 
semiconductor substrate is also available) having a side 

40 of 20 mm. Numeral 2 represents a P-type well region 
formed on the top surface (main face) in the device-
forming region (MOSFET etc.) of the semiconductor 
substrate 1, and numeral 3 represents a field oxide film 
(so-called LOCOS) which is formed for separating de-

separated blue light component (B); a dichroic mirror 
413 for separating by reflection the red light component 
(R) from the light beams after separation of the blue light 
by a dichroic mirror 412; a reflective liquid crystal light 
valve 300R for modulating the separated red light com
ponent (R); a reflective liquid crystal light valve 300G for 
modulating the residual green light component (G) 
passing through the dich roic mirror 413; a projection op
tical system 500 including aprojection lens for projecting 
synthesized light onto a screen 600, in which the light 
components modulated in the three reflective liquid 
crystal light valves 300R, 300G and 300B are synthe
sized by the dichroic mirrors 413 and 412 and the po
larized light beam splitter 200 in their reverse paths. Re
flective liquid crystal panels 30 shown in Fig. 18 as a 
cross-sectional view are used as the reflective liquid 
crystal light valves 300R, 300G and 300B. 

The reflective liquid crystal panel 30 includes a re
flective liquid crystal panel substrate 31 fixed with an 
adhesive on a supporting substrate 32 composed of 
glass or ceramic; a glass substrate 35 which is provided. <5 vices in the non-element-fomning region of the semicon-
with a counter electrode (common electrode) 33 com
posed of a transparent conductive (ITO) film, and which 
lies at the incident light side, and is opposed with a gap 
to the reflective liquid crystal panel substrate 31 en
closed by a frame composed of a sealing agent 36; and so 
a known twisted nematic (TN) liquid crystal or a super 
homeotropic (SH) liquid crystal 37 in which liquid crystal 
molecules are vertically aligned in a no-applied voltage 
state, the liquid crystal being sealed in the space en
closed by the sealing agent 36 between the reflective ss 
liquid crystal panel substrate 31 and the glass substrate 

ductor substrate 1. The p-type well region 2 shown in 
Fig. 21 is formed as a common well region for the pixel 
region 20 provided with a matrix of pixels having dimen
sions of, for example, 768x1024, and it is separated 
from a P-type well region 2' (refer to Fig. 22) for fabri
cating the devices of the peripheral circuits (the gate line 
driver circuits 22R and 22L, the precharging/testing cir
cuit 23, the image signal sampling circuit 24 and the data 
line driver 21). 

The field oxide film 3 is provided With two openings 
in the divided region of each pixel. A gate electrode 4a 
composed of polycrystalline silicon or a metal silicide is 
formed via a gate insulating film 4b in the center of one 

35. 
Fig. 19 is a plan view of an enlarged layout of a re-
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temperature sputtering process and a rectangular pixel . 
electrode 14 with a side of 15 nm to 20 nm is formed by 
a patterning process. The relay wiring 10 and the pixel 
electrode 14 are electrically connected by a pillar con-

& necting plug (interlayer conductive section) 15. A.pas-
sivatingfilm 17 is formed on the entire pixel electrode 14. 

Alternatively, the connecting plug 15 may be formed 
by planarizing the third interlayer insulation film 13 by a 
CMP process, providing a contact hole and burying a 

'0 high-melting-point metal such as tungsten. 
The planarization of the third interlayer insulation 

film 13 by the CMP process is essential for depositing 
a pixel electrode 14 with a mirror surface as a reflective 
electrode on each pixel. The process is also essential 

is for the formation of a dielectric mirror film on the pixel 
electrode 14 with a protective film therebetween. The 
CMP process uses a slurry (polishing liquid) composed 
of components which simultaneously prompt chemical 
etching and mechanical polishing of a wafer before 

20 scribing. 

opening; an N+ source region 5a, and an N+ drain region 
5b formed on the P-type well region 2 at the both sides 
of the gate electrode 4a form a N-channel MOSFET (in
sulated-gate field effect transistor) for pixel selection to
gether with the gate electrode 4a. Gate electrodes 4a in 
a plurality of pixels arrayed in a line extend in the scan
ning line direction (the line direction of the pixels) to form 
gate lines 4. 

A P-type capacitor electrode region 8, which is com-. 
mon to the line direction, is formed on the P-type well 
region 2 in the other opening; a capacitor electrode 9a 
composed of polycrystalline silicon or a metal silicide 
formed on the P-type capacitor electrode region 8 with 
an insulating film (dielectric film) 9b therebetween forms 
a retention capacitor C for retaining a signal selected by 
the MOSFET for pixel selection together with the P-type 
capacitor electrode region 8. 

A first interlayer insulation film 6 is formed on the 
gate electrode 4a and the capacitor electrode 9a, and a 
first metal layer composed mainly of aluminum is formed 
on the insulating film 6. 

The first metal layer includes a data line 7 (refer to 
Fig.20) extending in the column direction, a source elec
trode wiring 7a, which protrudes from the data line 7 in 
a comb shape and is brought into conductive contact 
with a source region 4b through a contact hole 6a, and 
a relay wiring 10 which is brought into conductive con
tact with the drain region 5b through a contact hole 6b 
and with the capacitor electrode 9a through a contact • 
hole 6c. 

In the pixel region 20, however, the MOSFET for 
pixel selection, the electrode wirings 7a and 10 of the 
retention capacitor C and the shading film 12 are formed 
as underlying layers. Also, as shown in Fig. 22, in the 

25 peripheral circuit region (the gate line driver circuits 22R 
and 22L, the precharging/testing circuit 23, the image 
signal sampling circuit 24 and the data line driver circuit 
21), the electrode wirings 7a and the wiring 12b between 
the devices are formed as underlying layers. Further, in 

so the region of the terminal pad 26, an lower layer film 26a 
composed of the first metal layer and an upper layer film 
26b composed of the second metal layer are formed. As 
a result, immediately after the deposition of the third in
terlayer insulation film 13, the surface level 13a repre

ss sented by a broken line in Fig. 22 rises up at the pixel 
region, the peripheral circuit region and the terminal pad 
region. When polishing the surface of the third interlayer 
insulation film 13 having such large unevenness by the 
CMP process, the finished level 13b after polishing rep-

40 resented by the solid line in Fig. 22 reflects the original 
surface level 13a represented by the broken line. Ac
cording to intensive investigations by the present inven
tor, it is clarified that the surface planarization of the third 
interlayer insulation film 13 on the pixel region is partic-

45 ularly important in the liquid crystal panel substrate 31 
subjected to such polishing treatment. 

Japanese Unexamined Patent Publication No. 
9-68718 discloses a technology for planarization of the 
third interlayer insulation film 13 on the pixel region 20, 

5" in which discrete dummy patterns of the metal layer for 
individual pixels are provided between the first metal 
layer, such as the relay wiring 10, and the second metal 
layer (shading layer) to raise the level in order to sup
press the entire surface unevenness of the shading film 

55 12. When the intermediate metal layer is formed only for 
raising the level for each pixel, an additional step for de
positing an interlayer insulation film should be incorpo
rated. When the surface unevenness of the interlayer 

A second interlayer insulation film 11 is formed on 
the first metal layer which forms the data line 7, the 
source electrode wiring 7a, and the relay wiring 10, and 
a second metal layer essentially consisted of aluminum 
is formed on the second interlayer insulation film 11. The 
second metal layer includes a shading film 12 to cover 
the entire pixel region 20. The second metal layer as the 
shading film 12 forms a wiring 12b (refer to Fig. 22) for 
connecting the devices in the peripheral circuits (the' 
gate line driver circuits 22R and 22L, the precharging/ 
testing circuit 23, the image signal sampling circuit 24 
and the data line driver circuit 21) formed on the periph
ery of the pixel region 20. 

A plug hole 12a is provided at a position of the shad
ing film 12 corresponding to the relay wiring 10. A third 
interlayer insulation film 13 is formed on the shading film 
12, and a rectangular pixel electrode 14 which substan
tially corresponds to one pixel is formed as a reflective 
electrode on the interlayer insulation film 13. A contact 
hole 16 is formed through the third and second interlayer 
insulation films 13 and 11 so that it is located inside the 
opening 12a. After the contact hole 16 is filled with a 
high-melting-point metal such as tungsten by a CVD 
process, the high-melting-point metal layer formed on 
the third interlayer insulation film 13 and the front face 
of the interlayer insulation film 13 are flattened to form 
a mirror surface by a chemomechanical polishing (CMP) 
process. Next, an aluminum layer is formed by a low 
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insulation film is reduced before polishing, the initial pol
ishing rate in the CMP treatment unintentionally de
creases, and thus planarization of the interlayer insula
tion film 13 to form a mirror surface requires a long pol
ishing time and a large amount of polishing liquid. The s 
deposition of dummy patterns on individual pixels in the 
pixel region 20 therefore has a disadvantage in the pro
duction process, resulting in increased production 
costs. 

idly polished, planarization of the third interlayer insula
tion film 13 is almost completed in this region before the 
underlying layer is exposed, hence the polishing rate 
significantly decreases compared with the initial polish
ing rate. As a result, the pixel region 20 can be flattened 
by spending an increased polishing time without expos
ing the underlying layer. 

The formation of the thick third interlayer insulation 
film 13 causes an increased depth of the contact hole 

10 for the connecting plug 15, and it is difficult to embed 
the contact hole 16 with the high-melting-point metal 
which constitutes the connecting plug 15 as a result of 
such a high aspect ratio. The contact hole 16 originally 
has a large depth because the connecting plug 15 is a 

'5 conductive section skipping an interlayer, which is 
formed through the second interlayer insulation film 11, 
the shading layer 12 and the third interlayer insulation 
film 13, and reaches the pixel electrode 14. Further, the 
opening 12a and thus the diameter of the contact hole 

20 16 must be reduced in order to prevent leakage of the 
light entering from the gap between the pixel electrodes 
14 to the devices such as MOSFET and the like through 
the opening 12a. The contact hole 16 inevitably has a 
high aspect ratio. Thinning of the interlayer insulation 

2S film 13to be polished is therefore required. As described 
above, however, the CMP process excessively polishes 
the third interlayer insulation film 13 in the region of the 
terminal pad 26. 

Since the thickness of the upper and lower centers 
so of the sealing region 27 is smaller than that of the pixel 

region because of excessive polishing in the region of 
the terminal pad 26, the upper and lower edges of the 
pixel region 20 and the upper and lower center of the 
sealing region 27 are excessively polished, as shown in 

35 Fig. 26 and 28. The four corners of the sealing region 
27 at the right and left sides will have also small thick
nesses because of the excessive polishing of the region 
of the terminal pad 26, whereas the right and left centers 
of the sealing region 27 are hardly polished because of 

40 a low initial polishing rate caused by the flatness of the 
sealing region 27 before polishing. As a result, the right 
and left sides of the sealing region 27 and the right and 
left edges of the pixel region 20 are insufficiently pol
ished in their central portions. When the peripheral edg-

« es of the pixel region 20 and the sealing region 27 have 
such tilted faces, the reflectance of the pixel electrode 
14 formed on the third interlayer insulation film 13 after 
polishing decreases, the cell gap is adjusted with diffi
culty in the liquid crystal assembly, and the sealing agent 

50. has unsatisfactory adhesiveness. When the contact 
hole 16 for the connecting plug 15 is provided after the 
CMP treatment, it is difficult to optimize the etching time 
for the contact hole because of the uneven thickness. 

In view of the incompatible problems regarding the 
55 interlayer insulation film formed between the shading 

film and the pixel electrode and requiring the polishing 
treatment in the reflective liquid crystal panel substrate, 
a first object of the present invention is to provide an 

[Problems to be Solved by the Invention] 

Fig. 23 is a contour plot of film illustrating the thick
ness distribution of the third interlayer insulation film 13 
after polishing of the liquid crystal panel substrate 31, in 
which the third interlayer insulation film 13 with a thick
ness of approximately 24,000 A is formed and then sub
jected to the CMP treatment until the residual thickness 
of the third interlayer insulation film 13 reaches approx
imately 12,000 A in the center of the pixel region 20. In 
Fig. 24, a graph depicted by marks X shows the residual 
thickness distribution of the left seal in the vertical direc
tion taken along line a-a' of Fig. 23. In Fig. 25, a graph 
depicted by marks x shows the residual thickness dis
tribution of the central pixel in the vertical direction taken 
along line b-b1 of Fig. 23. In Fig. 26, a graph depicted by 
marks X shows the residual thickness distribution of the 
upper seal in the transverse direction taken along line 
c-c' of Fig. 23. In Fig. 27, a graph depicted by marks x 
shows the residual thickness distribution of the central 
pixel in the transverse direction taken along line d-d' of 
Fig. 23. In Fig. 28, a graph depicted by marks X shows 
the residual thickness distribution of the lower sealing 
region in the transverse direction taken along line e-e' 
of Fig. 23. • 

As shown in Figs. 23 to 28, the maximum difference 
in the thickness is approximately 6,120 A in the pixel 
region 20 and the sealing region 27, hence the substrate 
including the pixel region 20 and sealing region 27 as a 
whole is not sufficiently flattened. The periphery of the 
terminal pad 26 and the upper and lower centers of the 
sealing regions 27 are excessively polished, whereas 
the right and left centers of the sealing region 27 are 
insufficiently polished. 

As shown in Fig. 22, since the protruding terminal 
pads 26 in spot shape are discretely arranged as an ar
ray in the terminal pad region, the protruding sections 
13c covered with the third interlayer insulation film 13 
will be rapidly polished. The region of the terminal pad 
26 therefore has a higher initial polishing rate than that 
of the pixel region 20. Accordingly, the region of the ter
minal pad 26 may be excessively polished to expose the 
underlying layer ( upper layer film 26b) before the pixel 
region 20 is sufficiently flattened. 

A means for compensating for the excessive polish
ing of the terminal pad 26 includes thick deposition of 
the third interlayer insulation film 13. According to this 
method, even if the region of the terminal pad 26 is rap-
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electro-optical device substrate, such as a liquid crystal 
panel substrate, comprising a layered film structure of 
a plurality of interlayer insulation films and a plurality of 
conductive layers alternately formed in a pixel region 
formed on a substrate, wherein the electro-optical sub
strate has a structure requiring no additional deposition 
step and having a uniform polishing rate for the interlay
er insulation film without thickening of the interlayer in
sulation film. 

A second object of the present invention is to pro
vide an electro-optical device substrate, such as a liquid 
crystal panel substrate, which has a flattened polished 
surface of the interlayer insulation film in the sealing re
gion as well as in the pixel region, an improved reflect
ance of the pixel electrode, and which permits ready ad- is 
justment of the cell gap, improved adhesiveness of the 
sealing agent, and an optimized etching time of the con
tact hole. 

Embodiments of the present invention will now be 
described by way of example only and with reference to 
the accompanying drawings, in which: 

Fig. 1 is a plan view of a layout of a reflective liquid 
crystal panel substrate for a reflective liquid crystal pan
el in accordance with Embodiment 1 of the present in
vention. 

tion of the sealing region in a reflective liquid crystal pan
el substrate in accordance with Embodiment 2 of the 
present invention. . 

Fig. 12 is a cross-sectional view taken along the line 
s C-C in Fig. 11. 

Fig. 13 is a contour plot of film illustrating the thick- ' 
ness distribution of the third interlayer insulation film af
ter polishing of the liquid crystal panel substrate in ac
cordance with Embodiment 2, in which the third inter-

io layer insulation film with a thickness of approximately 
24,000 A is formed and then subjected to the CMP treat
ment until the residual thickness of the third interlayer 
insulation film reaches approximately 12,000 A in the 
center of the pixel region. 

Fig. 14 is a partial plan view of the four-corner por
tion of the sealing region in a reflective liquid crystal pan
el substrate in accordance with Embodiment 3 of the 
present invention. 

Fig. 15 is a cross-sectional view taken along the line 
C-C in Fig. 14. 

Fig. 16 is a contour plot of film illustrating the thick
ness distribution of the third interlayer insulation film af
ter polishing of the liquid crystal panel substrate in ac
cordance with Embodiment 3, in which the third inter

ns layer insulation film with a thickness of approximately 
24,000 A is formed and then subjected to the CMP treat
ment until the residual thickness of the third interlayer 
insulation film reaches approximately 12,000 A in the 
center of the pixel region. 

Fig. 17 is a schematic diagram of a video projector 
as an example of a projection display device using a re
flective liquid crystal panel as a light valve. 

Fig. 18 is a cross-sectional view of a reflective liquid 
crystal panel. 

Fig. 19 is a plan view of a reflective liquid crystal 
panel substrate used in a conventional reflective liquid 
crystal panel. 

Fig. 20 is a partial plan view of the pixel region of 
the reflective liquid crystal panel substrate in Fig. 19. 

Fig. 7 is a partial plan view illustrating connection 40 Fig. 21 is a cross-sectional view taken along the line 
between the terminal pads and flexible tape wiring in the A-A' of Fig. 13. 
reflective liquid crystal panel substrate in Embodiment 

Fig. 2 is a cross-sectional view taken along the line 
B-B'inFig. 1. 

Fig. 3 is a cross-sectional view of another configu
ration of the input terminal padcorrespondingtothe sec
tional structure in Fig.1. 

Fig. 4 is a partial plan view near the pixel region and 
the sealing region in the reflective liquid crystal panel 
substrate in Embodiment 1. 

Fig. 5 is a partial plan view near the data line driver 
circuit in the reflective liquid crystal panel substrate in 35 
Embodiment 1. 

Fig. 6 is a partial plan view near the terminal pads 
in the reflective liquid crystal panel substrate in Embod
iment 1. 

30 

Fig. 22 is a cross-sectional view taken along the line 
B-B' of Fig. 12. 

Fig. 23 is a contour plot of film illustrating the thick-
4$ ness distribution of the third interlayer insulation film af

ter polishing of the conventional reflective liquid crystal 
panel substrate shown in Fig.19, in which the third in
terlayer insulation film with a thickness of approximately 
24,000 A is formed and then subjected to the CMP treat-

ness distribution of the third interlayer insulation film af- so ment until the residual thickness of the third interlayer 
ter polishing of the liquid crystal panel substrate in ac- insulation film reaches approximately 12,000 A in the 
cordance with Embodiment 1, in which the third inter
layer insulation film with a thickness of approximately 
24,000 A is formed and then subjected to the CMP treat
ment until the residual thickness of the third interlayer ss taken along the line a-a' in the conventional embodiment 
insulation film reaches approximately 12,000 A in the 

Fig. 8 is a cross-sectional view taken along the line 
A-A' in Fig. 7. 

Fig. 9 is a partial plan view of the periphery of the 
relay terminal pad in the reflective liquid crystal panel 
substrate in accordance with Embodiment 1. 

Fig. 10 is a contour plot of film illustrating the thick-

center of the pixel region. 
Fig. 24 is a graph of residual film thickness distribu

tions in the vertical direction of the left side of the seal 

in Fig. 23, Embodiment 1 in Fig. 10, Embodiment 2 in 
Fig. 13 and Embodiment 3 in Fig. 16. 

Fig. 25 is a graph of residual film thickness distribu-
center of the pixel region. 

Fig. 11 is a partial plan view of the four-corner por-
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tions in the vertical direction of the pixel center taken 
along the line b-b' in the conventional embodiment in 
Fig. 23, Embodiment 1 in Fig. 10, Embodiment 2 in Fig. 
13 and Embodiment 3 in Fig. 16. 

Fig. 26 is a graph of residual film thickness distribu
tions in the transverse direction of the upper side of the 
seal taken along the line c-c' in the conventional embod
iment in Fig. 23, Embodiment 1 in Fig. 10, Embodiment 
2 in Fig. 13 and Embodiment 3 in Fig. 16. 

Fig. 27 is a graph of residual film thickness distribu
tions in the transverse direction of the pixel center taken 
along the line d-d1 in the conventional embodiment in 
Fig. 23, Embodiment 1 in Fig. 10, Embodiment 2 in Fig. 
13 and Embodiment 3 in Fig. 16. 

Fig. 28 is a graph of residual film thickness distribu
tions in the transverse direction of the pixel center taken 
along the line e-e1 in the conventional embodiment in 
Fig. 23, Embodiment 1 in Fig. 10, Embodiment 2 in Fig. 
13 and Embodiment 3 in Fig. 16. In a first means in the 
present invention for achieving the first object, in order 20 
to flatten the surface level of the unpolished interlayer 
insulation film as uniformly as possible, a dummy pat
tern for raising the level of an interlayer insulation film 
to be polished is formed on the entire exterior of the pixel 
region by using the previously formed wiring layer, in- 25 

stead of on the space in the pixel region. That is, the 
arrangement is characterized by an electro-optical de
vice substrate comprising a layered film structure of a 
plurality of interlayer insulation films and a plurality of 
conductive layers alternately formed in a pixel region, in so 
which a switching element is arranged on the substrate 
in response to each pixel, at least one interlayer insula
tion film below the top conductive layer among the plu
rality of conductive layers being flattened by polishing; 
the substrate being characterized in that a dummy pat- 35 

tern with a single or a plurality of layers comprising the 
conductive layers below said interlayer insulation film 
subjected to the polishing is provided near at least a ter
minal pad formed at a non-pixel region on the substrate. 
The terminal pad includes an input terminal pad ar- 40 

ranged near the edge of the substrate and a relay ter
minal pad provided at the inner position of the substrate. 

Since the surface level of the formed interlayer in
sulation film to be polished is raised near the terminal 
pad in such a configuration of the dummy pattern pro
vided near the terminal pad, the surface level'is substan
tially the same as the surface level of the interlayer in
sulation film to be polished in the pixel region, and thus 
the surface level is made uniform over the entire sur
face. The uniform surface has a uniform polishing rate 
in chemomechanical polishing (CMP) or the like without 
prompted polishing near and outside the terminal pad 
region and the polished surface of the interlayer insula
tion film is more flattened than conventional surfaces. 
As a result, the pixel region is more satisfactorily flat
tened, control of the cell gap is improved in cell assem
bly using a counter substrate, and the etching time for 
the contact holes of the interlayer conductive portion 

etc., in the pixel region after polishing is easily deter
mined. 

Such a uniform polished surface prevents exposi
tion of the underlying terminal pad layer due to exces

s sive polishing at the terminal pad portion, and can 
achieve thinning of the unpolished interlayer insulation 
film. Since the aspect ratio of the contact hole at the in
terlayer conductive portion in the pixel electrode is im
proved by the thinning, an opening portion with a small 

to diameter is achieved by a contact hole with a small di
ameter. As a result, shading characteristics are im
proved. 

The interlayer conductive portion electrically con
nects the first conductive layer connecting to the switch

's ing element and the upper conductive layer formed on 
the interlayer insulation film to be polished, and the dum
my pattern may be any one of a first dummy pattern 
composed of the first conductive layer, a second dummy 
pattern composed of the second conductive layer which 
is formed between the first conductive layer and the up
per conductive layer such as the shielding film, and a 
composite thereof. 

When a conductive dummy pattern lies near the ter
minal pads outside the pixel region, the dummy pattern 
functions as a shading film, hence it prevents the inva
sion of stray light from the exterior of the pixel region 
into the pixel region on the substrate, resulting in a sup
pressed photocurrent flow and an improved switching 
element. 

Since the input terminal pad is connected to the ex
ternal wiring by themnocompression bonding using an 
anisotropic conductive film, conductive particles dam
age the thinned interlayer insulation film after polishing 
over the dummy pattern region, and short-circuiting to 
the input terminal pad will occur. When a dummy pattern 
is formed over the almost entire range other than extract 
wiring region near the input terminal pads, two adjacent 
input terminal pads will cause short-circuiting through 
the dummy pattern. 

In the present invention, the dummy pattern ar
ranged on the periphery of the input terminal pads is 
composed of a plurality of divisional dummy pattern, 
hence the surface level of the formed interlayer insula
tion film to be polished is made uniform without short-

45 circuiting between the adjacent terminal pads. The prob
ability of the short-circuiting decreases as the number 
of divisional dummy patterns increases. 

It is preferable that a non-dummy pattern region be 
provided between two adjacent input terminal pads. The 

so non-dummy pattern region adjoins the wire of the flexi
ble tape wiring which is compressed during the thermo-
compression bonding. If the dummy patterns are con
tinuously formed, conductive particles in the anisotropic 
conductive film will raise the probability of short-

55 circuiting between a terminal pad and dummy pattern, 
causing short-cutting between two terminal pads 
through the dummy pattern. The formation of the non-
dummy pattern can securely prevent such undesirable 
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is formed on an isolated pattern which is the same layer 
as the control wiring layer of the switching element. Also, 
if required, the dummy pattern near the terminal pad re
gion is preferably formed on an isolated pattern which 

s is the same layer as the control wiring layer of the switch
ing element. By using the pattern as a base plate for 
raising the bottom, planarization of the surface level of 
the polished interlayer insulation film can be more pre
cisely controlled. 

Further, the arrangement is characterized in that a 
single or plural dummy patterns composed of conduc
tive layer underlying the interlayer insulation film to be 
polished are provided at the neighboring region of the 
driver circuit which is provided at the periphery of the 

is pixel region and supplies signals to the switching ele
ment. The provision of the dummy pattern at the medial 
region between the sealing region and the pixel region 
helps planarization of the interlayer insulation film by 
polishing. The dummy pattern may be the first dummy 
pattern composed of the first conductive layer, the sec
ond dummy pattern composed of the second conductive 
layer, or a composite dummy pattern of the first and sec
ond dummy patterns. 

Further, the arrangement is characterized in that a 
single or plural dummy patterns are provided at the cor
ner region of the sealing region which is provided at the 
periphery of the pixel region , and the dummy patterns 
are composed of conductive layer underlying the inter
layer insulation film to be polished and have a lower den
sity than that of the periphery of a side region of the seal
ing region and the periphery of the corner region of the 
sealing region formed on the periphery of the pixel re
gion . In the comer region of the sealing region, a plurality 
of divisional dummy patterns are distributed as groups, 
and the dummy patterns are different from wide contin
uous dummy patterns at the sealing side and on the pe
riphery of the comer region. The surface roughness of 
the unpolished interlayer insulation film at the four-cor
ner sealing portion is therefore reflected by the uneven-
ness due to the divisional dummy patterns, and the four-
corner portion has a higher initial polishing rate com
pared to the four-comer portion having a continuous 
wide dummy pattern. As a result, the polishing rate at 
the four-comer portion is equalized to that in the sealing 
region, and a change in residual thickness can be re
duced in the pixel region and the sealing region. 

The comer portion is indented and the boundary 
portion is cornered in the sealing region formed on the 
periphery of the pixel region, even when a single or plu
ral dummy patterns composed of conductive layer un
derlying the interlayer insulation film to be polished are 
formed at the sealing region excluding the corner region, 
that is, even when no dummy pattern is formed at the 
four-corner portion. The boundary portion is therefore 

ss easily polished at the initial stage and a slanted surface 
is formed. The slanted surface gradually extends to the 
inner pixel region and the sealing region. Accordingly, 
the pixel region and the sealing region can be flattened 

short-circuiting. 
The distance between the input terminal pad and 

the divisional dummy pattern on its periphery is set to 
be larger than the distance between the wiring and the 
dummy pattern near the wiring in order to prevent as 
much as possible bridging and thus short-circuiting be
tween the input terminal pad and the divisional dummy 
pattern through the conductive particles in the aniso
tropic conductive film. 

The distance between the relay terminal pad and 
the dummy pattern on its periphery is set to be larger 
than the distance between the wiring and the dummy 
pattern near the wiring . Generally silver paste causes 
conduction on the relay terminal pad. Silver paste on the 
relay terminal pad will not cause short-circuiting to the 
dummy pattern near the relay terminal pad even rf the 
silver paste slightly spreads out of the relay terminal 
pad. 

10 

In order to achieve the second object, a second 
means of the present invention is characterized in that 
dummy patterns composed of a single or plural conduc
tive layers lying under the interlayer insulation film to be 
polished are provided on the sealing region surrounding 
the pixel region as well as near the terminal pad. When 
no dummy pattern is provided in the sealing region, the 
interlayer insulation film tends to have a slanted surface 
at the periphery of the pixel region before polishing. 
Such a slanted surface causes a low reflectance of the 
shading film of the upper conductive layer and a difficulty 
in optimization of the etching time for the formation of 30 

the hole due to an uneven thickness of the interlayer 
insulation film after polishing. The provision of the dum
my pattern can solve such problems. The surface level 
of the unpolished interlayer insulation film is substantial
ly uniform over the entire region, including the sealing 35 

region, near the pixel region, hence the polished inter
layer insulation film barely has a slanted surface and an 
uneven thickness in the pixel region. 

If no dummy pattern is provided at the exterior of 
the sealing region provided with a dummy pattern, the 40 

interlayer insulation film on the sealing region has a 
slanted surface after polishing. The slanted surface will 
distuit the control of the gap between two substrates 
(referred to as a cell gap) when adhering to the counter 
substrate in fabrication of an electro-optical device and 45 

cause a drawback to adhesiveness of the sealing agent. 
It is preferable that a dummy pattern be provided at 

the peripheral region of the sealing region in order to 
solve these problems. 

, The dummy pattern may be the first dummy pattern so 
composed of the first conductive layer electrically con
nected to the switching element, the second dummy pat
tern composed of the second conductive layer lying be
tween the first conductive layer and the upper conduc
tive layer such as the shading film, or a composite dum
my pattern of the first and second dummy patterns. 

Preferably, the dummy pattern provided at the seal
ing region and the peripheral region of the sealing region 
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or planarized as a whole. 
Such dummy patterns may be the first dummy pat

tern composed of the first conductive layer, the second 
dummy pattern composed of the second conductive lay
er, or a composite dummy pattern of the first and second 
dummy patterns. 

Also, the arrangement is characterized in that a plu
rality of uneven pseudo pixel patterns including the con
ductive layer lying under the interlayer insulation film to 
be polished are formed at the non-pixel region on the 
substrate instead of the forming a continuous wide dum
my pattern in the non-pixel region. In the substrate hav
ing uneven pseudo dummy patterns, since the unpol
ished interlayer insulation film at the non-pixel region 
and the pixel region have very similar uneven surface 
patterns, the initial polishing rate is almost equalized 
over the entire substrate and a highly precise surface 
flatness can be achieved at least in the pixel and sealing 

eludes, as in the conventional liquid crystal panel sub
strate 31 shown in Figs. 18 and 19, a rectangular pixel 
region (display region) 20 provided with a matrix of pixel 
electrodes 14 shown in Fig. 18; gate line driver circuits 

s (Y drivers) 22R and 22L lying at the exteriors of the right 
and left sides of the pixel region 20 for scanning gate 
lines (scanning electrodes or line electrodes); a pre-
charging/testing circuit 23 for data lines (signal elec
trodes or column electrodes); an image signal sampling 
circuit 24 lying at the exterior of the bottom side of the 
pixel electrodes 14 for supplying image signals to the 
data lines in response to the image data; a sealing re
gion 127 lying at the exterior of the gate line driver cir
cuits 22R and 22L, the precharging/testing circuit 23 and 

is the image signal sampling circuit 24, for placing a seal
ing agent 36 (refer to Fig. 18); a plurality of terminal pads 
26 arranged along the bottom end and adhesively con
nected to a flexible tape wiring with an anisotropic con
ductive film therebetween; a data line driver circuit(X 

It is preferable that a plurality of uneven pseudo pix- 20 driver) 21 lying between the terminal pad array 26 and 
the bottom side of the sealing region 127 for supplying 
sampling signals to the image signal sampling circuit 24; 
and relay terminal pads (so-called silver points) 29Rand 
29L lying beside both ends of the data line driver 21 for 

£5 energizing the counter electrode 33 on the glass sub
strate 35. Each of the gate line driver circuits 22R and 
22L and the data line driver circuit 21 has a shift register 
to supply scanning signals to the gate lines and sam
pling signals to the image signal sampling circuit 24, re-

30 spectively, in response to transmission of shift data in 
the shift register. The signal sampling circuit 24 supplies 
image signals to the data lines in response to sampling 
signals. 

regions. 

el patterns are formed repeatedly in the direction of two 
dimensions on the substrate such that the arrangement 
has spatial regularity. The regularity corresponds to the 
spatial regularity of the uneven pixel pattern such as ma
trix in the pixel region. The surface over the pixel region 
and the sealing region is further significantly flattened 
or planarized. 

The uneven pseudo pixel pattern may be the first 
dummy pattern composed of the first conductive layer, 
the second dummy pattern composed of the second 
conductive layer, or a composite dummy pattern of the 
first and second dummy patterns. A pseudo pixel pattern 
including the pattern of the interlayer insulation film will 
more closely imitate the pixel pattern. 

Preferably, the uneven pseudo pixel pattern is 
formed of at least a pseudo gate line and a pseudo data 
line. These form typical unevenness in the pixel and are 
concerned with regularity of unevenness in the pixel 
region . 

In this embodiment, the sealing region 127 having 
35 aframe shape and surrounding the pixel region 20forms 

an isolated wide-continuous dummy pattern region as 
shown by hatching. The input terminal pads 26, the relay 
terminal pads 29R and 29L and the data line driver cir
cuit 21 are surrounded by the wide continuous dummy 

40 pattern region as shown by the hatching. 
The plan and sectional configurations of the pixel 

region 20 of the panel substrate 131 are the same as 
those shown in Figs. 20 and 21, respectively. As shown 
in Fig. 2, a P-type well region 2 is formed on the top 

45 surface of a P~ semiconductor substrate 1 (a N" semi
conductor substrate is also available) composed of sin
gle-crystal silicon having a large size (a side of approx
imately 20 mm), and a field oxide film (so-called LOCOS 
film) 3 is formed thereon. The p-type well region 2 is 

so formed as a common well region for the pixel region 20 
provided with a matrix of pixels having dimensions of, 
for example, 768x1024, and it is separated from a P-
type well region 2' for fabricating the devices of the pe
ripheral circuits (the gate line driver circuits 22R and 

ss 22L, the precharging/testing circuit 23, the image signal 
sampling circuit 24 and the data line driver circuit 21). 

The field oxide film 3 is provided with two openings 
at the divided region of each pixel. A gate electrode 4a 

An electro-optical device is fabricated using the 
electro-optical device substrate, and is suitable for use 
in display portions of various electronic devices, for ex
ample, a light valve of a projection display device. 

The embodiments in accordance with the present 
invention will now be described with reference to the at
tached drawings. 

[0050] 

[Embodiment 1] 

Fig. 1 is a plan view of a layout of a reflective liquid 
crystal panel substrate for a reflective liquid crystal pan
el in accordance with Embodiment 1 of the present in
vention, and Fig. 2 is a cross-sectional view taken along 
the line B-B' in Fig. 1. 

The reflective liquid crystal panel substrate 131 in 
accordance with this embodiment shown in Fig. 1 in-
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gate electrode 4a and the capacitor electrode 9a, and a 
first conductive layer (hereinafter referred to as a first 
metal layer) essentially consisting of aluminum is 
formed on the insulating film 6. The first metal layer in

s eludes data lines 7 extending in the column direction (re
fer to Fig. 20), source electrode wirings 7a, which extend 
from the data line 7 like a comb and come into conduc
tive contact with the source region 4a through a contact 
hole 6a, a relay wiring 10 coming into conductive contact 

'0 with the drain region 5b through the contact hole 6b and 
with the capacitor electrode 9a through a contact hole 

composed of polycrystalline silicon or a metal silicide is 
formed via a gate insulating film 4b in the center of one 
opening; an N+ source region 5a, and an N+ drain region 
5b formed on the P-type well region 2 at the both sides 
of the gate electrode 4a form a switching element, that 
is, a N-channel MOSFET (insulated-gate field effect 
transistor) for pixel selection together with the gate elec
trode 4a. As shown in Fig. 20, the gate electrodes 4a in 
a plurality of pixels arrayed in a line extend in the scan
ning line direction (the line direction of the pixels) to form 
gate lines 4. 

Although not shown in Fig. 2, a P-type capacitor 
electrode region 8, which is common to the line, is 
formed on the P-type well region 2 in the other opening. 
A capacitor electrode 9a composed of polycrystalline sil
icon or a metal silicide formed on the P-type capacitor 
electrode region 8 with an insulating film (dielectric film) 
9b therebetween forms a retention capacitor (accumu
lating capacitor) C for retaining a signal selected by the 
MOSFET for pixel selection together with the P-type ca
pacitor electrode region 8. 

The retention capacitor 9a can be formed by a film 
deposition process for a polycrystalline silicon or metal 

6c. 
The first interlayer insulation film 6 is formed by, for 

example, depositing an HTO film (a silicon oxide film 
formed by a high-temperature CVD process) with a 
thickness of approximately 1,000 A and depositing a 
BSPG film (a silicate glass film containing boron and 
phosphorus) with a thickness of approximately 8,000 A 
to 10,000 A. The first metal layer forming the source 

20 electrode wiring 7a and the relay wiring 10 has, for ex
ample, a quadrilayer structure composed of Ti/TiN/AI/ 
TIN in that order from the bottom. 

The bottom Ti layer has a thickness of approximate-
silicide layer which functions as the gate electrode 4a in ly 100 A to 600 A, the second TiN layer has a thickness 
the MOSFET for pixel selection. The insulating film (di- 25 of approximately 1,000 A, the third Al layer has a thick-
electric film) 9b underthe retention capacitor 9a can also ness of approximately 4,000 A to 10,000 A, and the top 
be formed by an insulating film deposition process for TiN layer has a thickness of approximately 300 A to 600 
the gate insulating film 4b. The insulating films 9b and A. 
4b are formed by a thermal oxidation process and have 
thicknesses of approximately 400 A to 800 A. The ca- 30 the first metal layer, and a second conductive layer 
pacitor electrode 9a and gate electrode 4a have a com- (hereinafter referred to as a second metal layer) com
posite structure of a polycrystalline silicon layer with a posed of aluminum is formed on the second interlayer 
thickness of 1,000 A to 2,000A and a silicide layer of a insulation film 11. The second metal layer covers most 
high melting point metal such as Moor W having athick- of the pixel region 20 and includes a shading film 12 for 
ness of 1,000 A to 3,000 A. The source and drain regions 35 shielding the spacing portion between two adjacent pix-
5a and 5b are formed by a self-alignment ion implanta- el electrodes 14. The second metal layer forming the 
tion process of an N-type impurity on the surface of the shading film 12 is used as a connecting wiring 12b (refer 
substrate at both sides of the gate electrode 4a acting to Fig. 2) in the peripheral circuits (the gate line driver 
as a mask. circuits 22R and 22L, the precharging/testing circuit 23, 

The P-type capacitor electrode region 8 is formed 40 the image signal sampling circuit 24 and the data line 
by a doping process including ion implantation and heat driver circuit 21). 
treatment(drive-in). Ion implantation maybe performed The second interlayer insulation film 11 is formed 
before the gate electrode is formed. After the formation by, for example, depositing a silicon oxide film (herein-
of the insulating film 9b, the same impurity as in the P- after referred to as TEOS film) with a thickness of ap-
type well 2 is doped such that the surface of the P-type 45 proximately 3,000 A to 6,000 A from tetraethyl ortho-sil-
well 2 has a higher impurity content than its interior and icate (TEOS) by a plasma CVD process, depositing a 
forms a low resistance layer. The impurity content in the spin-on-glass (SOG) film thereon, etching it by an etch-
P-type well 2 is preferably 1X1017 cm-3 or less and more back process, and depositing a second TEOS film with 
preferably ranges from 1X1016 cm"3 to 5X1016 cm"3. a thickness of approximately 2,000 A to 5,000 A thereon. 
The preferable impurity content in the source and drain so The second metal layer forming the shading film 12 
regions 5a and 5b ranges from 1X1020 cm"3 to 3x 1030 and the like may have the same configuration as the first 
cm-3. The preferable impurity content in the P-type ca- metal layer, for example, a quadrilayer structure of Ti/ 
pacitor electrode region 8 ranges from 1 x 1018 enr3 to TiN/AI/TiN formed from the bottom. 
5xi019cnr3 and more preferably from 1X1018 cm"3 to The bottom Ti layer has a thickness of approximate-
1X1019 cm"3 in view of reliability and pressure resist- ss |y iO0 A to 600 A, the second TiN layer has a thickness 
ance of the insulating film 9b as a constituent of the re- of approximately 1,000 A, the third Al layer has a thick-
tention capacitor C. ness of approximately 4,000 A to 10,000 A, and the top 

A first interlayer insulation film 6 is formed on the TIN layer has a thickness of approximately 300 A to 600 

A second interlayer insulation film 11 is formed on 
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A. 17 and subjected to rubbing treatment in the fabrication 
of the liquid crystal panel. In this embodiment, although 
the pixel electrode 14 is formed of a third conductive 
layer (hereinafter referred to as a third metal layer), it 

s may be formed in the upper layer when the substrate is 
formed by a process for depositing a plurality of metal 
layers. The pixel electrode 15 is formed of the upper
most metal layer in all the cases. 

A silicon oxide film is used as the passivating film 
10 17 which covers the pixel region 20 as described above, 

• whereas a silicon nitride film with a thickness of approx
imately 2,000 A to 10,000 A is used in the peripheral 

A plug hole 12a is provided at a position of the shad
ing film 12 corresponding to the relay wiring 10. A third 
interlayer insulation film 13 is formed on the shading film 
12, and a rectangular pixel electrode 14 which substan
tially corresponds to one pixel is formed as a reflective 
electrode on the interlayer insulation film 13. The third 
interlayer insulation film may be formed as in the second 
interlayer insulation film 11, that is, by depositing a TE-
OS film with a thickness of approximately 3,000 A to 
6,000 A, depositing a SOG film thereon, etching it by an 
etch-back process, ana depositing a second TEOS film 
with a thickness of approximately 16,000 A to 24,000 A. 
Alternatively, the third interlayer insulation film may be 
formed of only the TEOS film instead of the SOG film <5 film 17. 
interposed between two TEOS films. The thickness in 
this case preferably ranges from 16,000 A to 24,000 A. 
A silicon nitride film may be formed under or on the TE
OS film in order to improve humidity resistance. When 
the silicon nitride film is the upper layer, the TEOS film 20 

is flattened by a CMP process before depositing the sil
icon nitride film or the silicon nitride film is flattened by 
a CMP process. 

A contact hole 16 is formed through the third and 
second interlayer insulation films 13 and 11 so that it is 25 
located inside the opening 12a of the shielding film 12. 
After the contact hole 16 is filled with a high-melting-
point metal such as tungsten by a CVD process, the 
high-melting-point metal layer formed on the third inter
layer insulation film 13 and the front face of the interlayer so 
insulation film 13 are flattened to form a mirror surface 

circuit region, sealing region and the scribe portion. A 
dielectric mirror film may be formed on the passivating 

As shown in Fig. 1, the pixel region 20, which occu- • 
pies most of the rectangular semiconductor device 1, is 
surrounded by the sealing region 127 having a frame 
shape. The sealing region 127 forms a border region 
between the pixel region 20 and a non-pixel region not 
containing the liquid crystal (the peripheral circuit re
gion, the terminal pad region, and the scribe region). In 
this embodiment, the sealing region 127 includes parts 
of the peripheral circuits (the gate line driver circuits 22R 
and 22L, the precharging/testing circuit 23, and the im
age signal sampling circuit 24), and thus only the data 
line driver circuit 21 lies at the exterior of the sealing 
region 127. 

Of course, the data line driver circuit 21 may also 
lie at the interior of the sealing region 127. 

The cross-sectional configuration of the sealing re
gion 127 in this embodiment includes, as shown in Fig. 
2, a wide continuous pattern 127a composed of poly-
crystalline silicon or a metal silicide, which is formed on 

35 the field oxide film 3 and separated from the gate elec
trode 4a, a wide continuous lower dummy pattern A 
composed of the first metal layer, and an isolated wide-
continuous upper dummy pattern B composed of the 
second metal layer. The pattern 127a may be formed by 
the process for the gate electrode 4a. The dummy pat
terns A and B may be formed by the process for the first 
and second metal layers, respectively. The surface level 
of the third interlayer insulation film 13 is uniformly 
raised by the thickness corresponding to the thickness- . 
es of the pattern 127a and the dummy patterns A and 
B, and is substantially equal to the surface level of the 
pixel region and the peripheral circuit region. 

The periphery of the data line driver circuit 21 lying 
at the exterior of the sealing region 127 and the periph
eries of the relay terminal pads 29R and 29L and the 
input terminal pad 26 as shown by hatching in Figs. 4 to 
6 and Fig. 9, other than the wiring region, form a dummy 
pattern region which is electrically floating or clamped 
by the power source voltage. The input terminal pad 26 
in this embodiment has a structure piled with the lower 
layer 26a as the first metal layer and the upper layer 26b 
as the second metal layer, and the cross-sectional con
figuration of the dummy pattern region includes the wide 

by a chemomechanical polishing (CMP) process. The 
residual thickness of the interlayer insulation film 13 af
ter polishing is adjusted to be approximately 4,000 A to 
10,000 A at the thinnest portion. 

Next, an aluminum layer with a thickness of approx
imately 300 A to 5,000 A is formed by a low temperature 
sputtering process and a rectangular pixel electrode 14 
with a side of 15 nm to 20 |im is formed by a patterning 
process. A connecting plug (interlayer conductive por- 40 
tion) 15 composed of a high-melting-point metal electri
cally connects the relay wiring 10 and the pixel electrode 
14, skipping one metal layer of the shading layer 12. 
The connecting plug 15 may be formed by planarizing 
the third interlayer insulation film 13 by a CMP process, 45 

providing a contact hole, and embedding a high-melting-
point metal such as tungsten therein. Alternatively, the 
opening 12a in the second metal layer 12 may be en
larged, a second relay wiring composed of a second 
metal layer 12 and having, for example, a rectangular 50 

shape may be formed in the opening 12a, the first relay 
wiring 10 and the second relay wiring may be connected 
to each other, and the second relay wiring may be the 
connected to the pixel electrode 14 by the connecting 
plug 15. A passivating film 17 with a thickness of ap- 55 

proximately 500 A to 2,000 A composed of silicon oxide 
or the like is formed on the entire pixel electrode 14. An 
alignment film is formed on the entire passivating film 
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continuous lower dummy pattern A as the first metal lay
er which is formed on the first interlayer insulation film 
6 on the field oxide film 3, and the wide continuous upper 
dummy pattern B as the second metal layer which is 
formed on the second interlayer insulation film 11. The 
dummy patterns A and B may be formed by the process 
for the metal layer. The surface level of the third inter
layer insulation film 13 is uniformly raised by the thick
ness corresponding to the thicknesses of the dummy 
patterns A and B immediately after the formation of the 
film, and the level just above the input terminal pad 26 , 
is substantially equal to the surface level of the pixel re
gion and the peripheral circuit region by the raising effect 
at the neighboring regions. 

As shown in Figs. 4 and 5, isolated rectangular in-
terwiring dummy patterns M lie between a plurality of 
wirings LQUJ extending from the data line driver circuit 
21 in the border region X between the lower side of the 
sealing region 127 and the data line driver circuit 21. 
The interwiring dummy patterns M are also formed by 
the process for the metal layers. 

In the formation of the input terminal pad 26, the 
upper layer 26b is embedded into a large opening pro
vided in the second interlayer insulation film 11 on the 
lower layer 26a, hence a large indent is formed on the 
upper layer 26, and the third interlayer insulation film 13 
just above the upper layer 26 also inevitably has an in
dent. When the deposition process of the third interlayer 
insulation film 13 includes the formation of the SOG film, 
the indent on the upper layer 26 can be moderated to 
some extent. 

Since the area of the input terminal pad 26 is sig
nificantly larger than that of the contact hole of the wiring 
electrode, the indent on the third interlayer insulation 
film 13 just above the input terminal pad 26 cannot be 
compensated for only by the additional formation of the 
SOG film. 

Fig. 3 is a cross-sectional view of another configu
ration of the input terminal pad. In Fig. 3, after a plurality 
of small contact holes are formed on the lower layer 26a, 
a terminal pad 26' is formed by embedding the upper 
layer 26b'. In such a configuration, the dropping of the 
material for the upper layer 26b' into the contact hole.is 
suppressed and fine indents independently form; hence 
the surface of the upper layer 26b' is flattened. As a re
sult, the surface of the formed third interlayer insulation 
film 13 is easily flattened without reflecting the fine in
dents. 

surface of the interlayer insulation film 13 before polish
ing is not significantly high in the regions of the input 
terminal pads 26 and 26', a uniform and moderate pol
ishing rate is achieved without exposure of the input ter-

s minal pads 26 and 26'. The time for the CMP polishing, 
and thus the polished depth can be increased compared 
with the conventional depth (approximately 4,000 A). 
Such an advantage of a uniform polishing rate results 
in a thickness reduction of the third interlayer insulation 

io film 13 after polishing. The aspect ratio of the contact 
hole 16 provided on the opening 12a of the shading film 
12 in the pixel region 20, and the diameter of the con
necting plug 15 is reduced to reduce opening area of 
the opening 12a, resulting in enhanced shielding char

's acteristics. An increased polishing depth can moderate 
the deep step at the opening 12a, which is formed when 
the third interlayer insulation film 13 is composed of only 
the TEOS film, in the CMP polishing process without 
forming the SOG film. Accordingly, the deposition proc-

20 ess for the third interlayer insulation film 13 can be sim
plified, resulting in improved productivity. 

As shown by hatching in the planar layout of Fig. 1, 
the dummy pattern region in this embodiment lies over 
almost the entire exterior of the sealing region 127 ex-

25 eluding the data line driver circuit 21, the signal wiring, 
the electric power source wiring, input terminal pads 26, 
and the relay terminal pads 29R and 29L. As shown in 
Figs. 4 and 5, the rectangular interwiring dummy pattern 
M formed between wirings LQUT and the dummy pat-

so terns NR and NL at the right and left sides of the sub
strate are arranged in the interposed region X between 
the data line driver circuit 21 (including a shift register 
and a logic circuit forming sampling signals based on 
the output from the shift register) and the sealing region 

3S 127. The distance between a wiring Log-,- and the inter
wiring dummy pattern M is approximately 5 urn. The out
put wirings LQUT for output of the sample signals extend 
from the data line driver circuit 21 (the shift register and 
the logic circuit) to the image signal sampling circuit 24, 

to hence the interwiring dummy pattern has a regular 
shape. As shown in Fig. 6, there are two types of wirings 
extending from the region of the input terminal pads 26 
to the interior of the substrate, that is, wirings L|N for in
putting signals (DXIN (data signals), power source Vddx 

45 and V,^, clock signals and inverted clock signals) to the 
• data line driver circuit 21, and wirings for inputting sig

nals (DYIN (data signals), power source and V^, 
clock signals and inverted clock signals) to the gate line 
driver circuits 22R and 22L and the precharging/testing 

so circuit 23. Hence the wirings L extracted from the input 
terminal pads 26 towards the column direction (vertical 
direction in the drawing) are divided into the wirings L|N 

directed to the data line driver circuit 21 and the other 
wirings in the wiring region in the line direction (trans-

ss verse direction in the drawing). Thus, the input terminal 
pads 26, a plurality of isolated rectangular divisional 
dummy patterns S1 to S3 formed between the input wir
ings, and isolated rectangular interwiring dummy pat-

In this embodiment as described above, wide con-. 
tinuous dummy pattern regions (dummy patterns A and 

• B) are vertically 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, 
hence the surface level of the third interlayer insulation 
film 13 after deposition is substantially uniform over the 
entire substrate. The solid lines in Figs. 2 and 3 show 
the polished surface level of the third interlayer insula
tion film 13 after the CMP polishing treatment. Since the' 
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terns T, formed between the wirings L|N tor input to the 
data line driver circuit 21, lie in the interposed region Y 
between the region of the input terminal pads 26 and 
the data line driver circuit 21. In Fig. 6, the number of 
the shown input terminal pads 26 is reduced. 

The planar shape of each input terminal pad 26 in
cludes a rectangular conductive contact portion 261 as 
a main portion and a wiring extracting portion 262 with 
a small width extending from the right or left side of the 
conductive contact portion 261 to the interior of the sub
strate (in the column direction). The wiring extracting 
portion 262 of each input terminal pad 26 lying at the 
right side of the centerline of the substrate is located at 
the left side of the conductive contact portion 261, 
whereas the wiring extracting portion 262 of each input 
terminal pad 26 lying at the left side of the centerline of 
the substrate is located at the right side of the conductive 
contact portion 261. The isolated rectangular divisional 
dummy patterns S2 in the transverse direction are ar
ranged between the wiring extracting portions 262. Fur
ther, isolated rectangular divisional dummy patterns S3 
are formed between the ends of the wiring extracting 
portions 262 with wirings L extracted from the wiring ex
tracting portions 262. Also, isolated rectangular division
al dummy patterns S-, are formed beside the edges of 
the input terminal pads 26 at the side of the substrate. 

The dummy patterns NR and NL at the right and left 
sides of the substrate extend to the position of the input 
terminal pads 26, and isolated divisional dummy pat
terns S2' are formed in the spaces beside the wiring ex
tracting portions 262 of the rightmost and leftmost input 
terminal pads 26. The tips of the dummy patterns NR 

and Nl have the same level as the tips of the input ter
minal pads 26, and isolated divisional dummy patterns 
S0 are provided beside the tips of the dummy patterns 
Nr and Nl at the corners of the substrate. The planar 
shapes of these divisional dummy patterns are not lim
ited to rectangular shapes (including square shapes), 
and a variety of shapes (triangular, polygonal, and 
curved) can be selected. For example, hexagonal divi
sional dummy patterns may be arranged to form a hon
eycomb shape. 

These input terminal pads 26 are connected to a 
flexible tape wiring 39 with an anisotropic conductive 
film (ACF) 38 therebetween by thermocompression 
bonding as shown in Fig. 18. The broken lines in Fig. 6 
represent the edge of the region occupied by the aniso
tropic conductive film 38. The flexible tape wiring 39 in
cludes, as shown in Figs. 7 and 8, an insulating flexible 
tape 39a and a plurality of stripe lead wires 39b bonded 
thereon. The anisotropic conductive film 38 is inter
posed between the edge of the flexible tape 39a and the 
array of the input terminal pads 26. 

The anisotropic conductive film 38 is composed of 
conductive particles 38a with a particle size of approxi
mately 5 nm to 10 urn and an insulating adhesive resin 
38b. The flexible tape 39a is compressed so that the 
thickness is reduced to approximately 2 (im to 10 nm. 

Since each terminal pad 26 and the corresponding lead 
wire 39b of the flexible, tape wiring 39 are conduct-con
nected with compressed conductive particles 38a which 
are discretely distributed, the anisotropic conductive film 

5 38 has conductivity only in the vertical direction. Also in 
Figs. 7 and 8, the number of the shown input terminal 
pads 26 is reduced. 

By depositing dummy pattern regions (dummy pat
terns A and B) on the periphery of the input terminal 

10 pads 26, the surface level of the third interlayer insula
tion film 13 formed on the input terminal pads 26 is not 
raised alone but substantially equal to that of the pixel 
region 20; hence the initial polishing rate is reduced in 
the region of the input terminal pads 26 in the polishing 

is process, the input terminal pads 26 are prevented from 
polishing, and thinning of the third interlayer insulation 
film 13 can be achieved. If a dummy pattern region is 
continuously formed around the input terminal pads 26, 
short-circuiting between input terminal pads 26 will oc-

20 cur through the conductive particles 38a and the dummy 
pattern after thermocompression bonding of the aniso
tropic conductive film 38. 

In contrast, in this embodiment, no dummy pattern 
is provided between the input terminal pads 26, hence 

25 a non-dummy pattern E is provided, and the input ter
minal pads 26 are surrounded by divisional dummy pat
ters S-, to 83 to prevent short-circuiting between the in
put terminal pads 26. The distances between the input 
terminal pads 26 and the divisional dummy patterns S0 

so to S2 and between the individual divisional dummy pat
terns S0 to S2 are wider than the distance (approximate
ly 5 jim) between the wiring L and the dummy pattern 
S3 in order to prevent short-circuiting through the aniso
tropic conductive film 38. 

In order to further suppress the prominence of the 
third interlayer insulation film 13 in the region of the input 
terminal pads 26 immediately after the film deposition, 
a dummy pattern may be formed between the input ter
minal pads 26, and the dummy pattern between the in-

40 put terminal pads 26 is also divided into divisional dum
my patterns to prevent short-circuiting between the input 
terminal pads 26. As the number of the divisional dum
my patterns increases, the possibility of short-circuiting 
decreases; however, as the number increases, the sur-

<5 face prominence of the third interlayer insulation film 13 
in the dummy pattern region is significant immediately 
after the film deposition. 
Accordingly, a moderate number is preferably selected. 
The planar shapes of these divisional dummy patterns 

so are not limited to rectangular shapes (including square 
shapes), and a variety of shapes (triangular, polygonal, 
and curved) can be selected. For example, hexagonal 
divisional dummy patterns may be arranged to form a 
honeycomb shape. 

Fig. 9 is a partial plan view of the periphery of the 
relay terminal pad 29R. The relay terminal pad 29R 
(29L) is a rectangular pad connected to the wiring L (for 
supplying a standard voltage for reversion of the polarity 

35 
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protrusion is prevented, and the slope is reduced to one 
quarter or less. Wide continuous dummy pattern regions 
(dummy patterns A and B) cause such significant im
provement in almost the entire exterior of the pixel re

s gion 20 and the peripheral circuit region. 
It is preferable that the maximum difference in the 

thickness be reduced to 1,000 A or less in the pixel re
gion 20. In the thickness distribution of the pixel region 

. 20, the vertical line in the pixel center corresponds to 
'0 the trough line of the thickness, and the central region 

of the input terminal pads 26 corresponds to the maxi
mum thickness (approximately 14,500A). This suggests 
insufficient polishing in the region of the input terminal 
pads 26 in contrast to the conventional one in Fig. 23. 

of the input voltage for alternate current drive of the liq
uid crystal) from the outermost terminal pad 26 beside 
the data line driver circuit 21, and is connected to the 
counter electrode 33 of the glass substrate 35 with a 
silver paste. The relay terminal pad 29R (29L) is sur
rounded by the dummy patterns NR and NL. As a result, 
the surface level of the third interlayer insulation film 13 
is uniform immediately after the film deposition as in the 
terminal pads 26. 

In this embodiment, the distance between the relay 
terminal pad 29R and the dummy pattern NR is set to, 
for example, 70 p. in order to prevent short-circuiting 
even when the applied silver paste slightly protrudes. 
That is, the distance between the relay terminal pad 29R 
and the dummy pattern NR is wider than that between 15 

the wiring and the nearest dummy pattern. The dummy 
pattern surrounding the relay terminal pad 29R may be 
a divisional dummy pattern. 

Fig. 10 is a contour plot of film illustrating the thick
ness distribution of the third interlayer insulation film 13 20 

after polishing of the liquid crystal panel substrate 131 
in accordance with Embodiment 1, in which the third in
terlayer insulation film 13 with a thickness of approxi
mately 24,000 A is formed and then subjected to the 
CMP treatment until the residual thickness of the third 
interlayer insulation film 13 reaches approximately 
12,000 A in the center of the pixel region 20. In Fig. 24, 
a graph depicted by marks A shows the residual thick
ness distribution of the left seal in the vertical direction 
taken along line a-a1 of Fig. 10. In Fig. 25, a graph de- so 
picted by marks A shows the residual thickness distri
bution of the central pixel in the vertical direction taken 
along line b-b1 of Fig. 10. In Fig. 26, a graph depicted by 
marks A shows the residual thickness distribution of the 

[Embodiment 2] 

Fig. 11 is a partial plan view of the four-corner por
tion of the sealing region in a reflective liquid crystal pan
el substrate in accordance with Embodiment 2 of the 
present invention. Fig. 12 is a cross-sectional view taken 
along the line C-C in Fig. 11. In Fig. 11, regions with 
dotted patterns represent the first metal layer and re
gions with hatching represent the second metal layer, 

ss whereas the third metal layer is not shown. The config
urations other than that described below are the same 
as those of the reflective liquid crystal panel substrate 
in accordance with Embodiment 1. 

The reflective liquid crystal panel substrate 231 has 
substantially the same configuration as that of the re
flective liquid crystal panel substrate 131 in accordance 
with Embodiment 1. The pixel region 20 is surrounded 
by the sealing region 127 of isolated wide continuous 
dummy pattern regions (the dummy pattern A of the first 
metal layer and the dummy pattern B of the second met
al layer). The input terminal pads 26, the relay terminal 
pads 29R and 29L and the data line driver circuit 21 are 
also surrounded by wide continuous dummy pattern re
gions (the dummy pattern A of the first metal layer and 
the dummy pattern B of the second metal layer). Differ
ing from the wide continuous dummy patterns, such as 
the dummy patterns A lying between the wirings LQUJ 
at the sealing side in Embodiment 1, in a rectangular 

upper seal in the transverse direction taken along line 35 

c-c' of Fig. 10. In Fig. 27, a graph depicted by marks A 
shows the residual thickness distribution of the central 
pixel in the transverse direction taken along line d-d' of 
FiglO. In Fig. 28, a graph depicted by marks A shows 
the residual thickness distribution of the lower sealing 40 

region in the transverse direction taken along line e-e' 
of Fig. 10. 

These graphs demonstrate that the maximum dif
ference in the thickness between the pixel region 20 and 
the sealing region 127 is 2,720 A, and the distance be- sealing region 127, the dummy pattern of the first metal 

region at the four-corner sealing portion 127C of the 

tween the contour lines (corresponding to a difference 
of 1,000 A in the thickness) is considerably larger than 
that in Fig. 23. The flatness of the pixel region 20 is im
proved by a factor of two or more. 

The maximum difference in the thickness is reduced 
to approximately 2,910 A over the entire substrate 
(chip). The slope of the indented central portion of the 
top side of the sealing region 127 is reduced to approx
imately one-half or less, and the slope of the indented 
central portion of the bottom side of the sealing region 
127 is reduced to approximately one quarter or less. The 
right and left sides of the sealing region 127 have mini
mum thicknesses at the top corners, hence the central 

layer forms a group including a plurality of independent 
divisional patterns. In detail, a plurality of rectangular di
visional patterns a each having a different area are sep
arately arranged in the vertical and transverse direc-

50 tions, and have a pattern density of 50% or less. The 
divisional patterns a have different areas from each oth
er which are smaller than that of the input terminal pads 
26. The dummy pattern B' of the second metal layer at 
the four-corner sealing portion 127C has a rectangular 

ss wide continuous surface. As a result, as shown by the 
dotted line in Fig. 12 the unpolished surface of the third 
interlayer insulation film 13 at the four-comer sealing 
portion 127C has roughness which reflects the uneven-
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gular divisional dummy pattern a having the highest in
itial polishing rate at the longitudinal (transverse) sides 
contributes to the planarization of the transverse direc
tion of the sealing region. In this embodiment, the verti-

s cal rectangular divisional dummy patterns a are not ar
ranged near the top and bottom sides of the sealing por
tion and the transverse rectangular divisional dummy 
patterns a are not arranged near the right and left sides 
of the sealing portion. Instead, the vertical rectangular 

io divisional dummy patterns a are arranged near the right 
and left sides of the sealing portion, and the transverse 
rectangular divisional dummy patterns a are arranged 
near the top and bottom sides of the sealing portion. As 
a result, a high initial polishing rate at the four-comer 

'5 sealing portion 127C is achieved by the high initial pol
ishing rates of these dummy patterns in the vertical and 
transverse directions. 

Modification of the shapes, array and pattern den
sity of the divisional dummy patterns a will further im
prove planarization of the sealing region 127 and the 
inner region. 

When the four-corner sealing portion 127C has no 
dummy pattern (a pattern density of zero), the boundary 
is easily polished to form a slanted surface at the initial 
stage of the polishing, since the comer is indented from 
its periphery and the boundary portion protrudes. The 
slanted surface gradually spreads towards the inner re
gion. As a result, the pixel region 20 and the sealing re
gion are totally flattened or planarized. 

Fig. 13 is a contour plot of film illustrating the thick
ness distribution of the third interlayer insulation film 13 
after polishing of the liquid crystal panel substrate 231 
in accordance with Embodiment 2, in which the third in-

ness of the divisional dummy patterns a. 
In CMP treatment of the surface of the third inter

layer insulation film 13 on the substrate provided-with 
divisional dummy patterns a with a low density distribu
tion at the four-comer sealing portion 127C, the four-
corner sealing portion 127C has a higher initial polishing 
rate than that at the gentle bump side of the sealing re
gion 127. Hence the polishing rate of the sealing region 
127 surrounded by four units at the four-corner sealing 
portion 127c are equalized to that of the interior region 
during polishing, and the difference in the residual thick
ness between the pixel region 20 and the sealing region 
127 is suppressed. In particular, it is important to impart 
in advance roughness to the right and left corners of the 
bottom side of the sealing region 127 among the corner 
portion 127a of the four units. 

When the divisional dummy patterns a have sub
stantially the same area and are distributed uniformly or 
randomly at the four-corner sealing portion 127C, a de
creased pattern density (a decreased ratio of the total 20 
dummy pattern area per unit area) causes larger dis
tances between the dummy patterns a and thus the 
dummy patterns a have a small distribution density. As 
a result, the initial polishing rate of the third interlayer 
insulation film 13 is higher than that of the periphery of 25 
the four-comer sealing portion 127C, a slanted surface 
is first formed at the periphery of the four-comer sealing 
portion 127C, and the slanted surface gradually spreads 
towards the inside during polishing. When the pattern 
density is the same, when the number of the divisional so 
dummy patterns a is reduced and when the area of the 
divisional dummy patterns a is increased, these are 
prominent and have larger initial polishing rates. The 
boundary of the four-corner sealing portion 127C rapidly 
forms a slanted surface, and the slanted surface grad- ss mately 24,000 A is formed and then subjected to the 

terlayer insulation film 13 with a thickness of approxi-

ually spreads towards the inside during polishing as in 
the above case. Since a dummy pattern distribution for 
causing the initial polishing rate or the four-comer seal
ing portions 127C to increase compared with its periph
ery is provided in this embodiment, the residual thick
ness is affected by the residual thickness of the four-
corner sealing portion 127C as a standard thickness, 
and thus can be easily equalized at the periphery of the 
sealing region 127 surrounded by the four-corner seal
ing portion 127C of the four units and the pixel region 
20. Accordingly, the sealing region 127 and the pixel re
gion 20 are flattened or planarized. 

As shown in Fig. 11, in the four-corner sealing por
tion 127C, a plurality of rectangular divisional dummy 
patterns a are arranged in the vertical direction at the 
right and left sides of the sealing region, and a plurality 
of rectangular divisional dummy patterns a are arranged 
in the transverse direction at the top and bottom sides 
of the sealing region. It is considered that each vertical 
rectangular divisional dummy pattern a having the high
est initial polishing rate at the longitudinal (vertical) sides 
contributes to the planarization of the vertical direction 
of the sealing region, whereas each transverse rectan-

CMP treatment until the residual thickness of the third 
interlayer insulation film 13 reaches approximately 
12,000 A in the center of the pixel region 20. In Fig. 24, 
a graph depicted by marks • shows the residual thick
ness distribution of the left seal in the vertical direction 
taken along line a-a' of Fig. 13. In Fig. 25, a graph de
picted by marks • shows the residual thickness distri
bution of the central pixel in the vertical direction taken 
along line b-b'of Fig. 13. In Fig. 26, a graph depicted by 
marks • shows the residual thickness distribution of the 
upper seal in the transverse direction taken along line 
c-c' of Fig. 13. In Fig. 27, a graph depicted by marks • 
shows the residual thickness distribution of the central 

40 

4S 

pixel in the transverse direction taken along line.d-d' of 
so Fig. 13. In Fig. 28, a graph depicted by marks • shows 

the residual thickness distribution of the lower sealing 
region in the transverse direction taken along line e-e' 
of Fig. 13. 

These graphs demonstrate that the maximum dif-
55 ference in thickness between the pixel region 20 and the 

sealing region 127 is 1,380 A, and the distance between 
the contour lines (corresponding to a difference of 1,000 
A in thickness) is larger than that in Fig. 10. The flatness 
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of the pixel region 20 is improved by a factor of two or 
more compared with Embodiment 1. The maximum dif
ference in the thickness is approximately 2,500 A over 
the entire substrate (chip), since the region of the input 
terminal pads 26 including wide continuous dummy pat
terns is insufficiently polished and still has large thick
ness. The slope of the indented central portion of the 
top side of the sealing region 127 is reduced to approx
imately one-half or less compared with that in Embodi
ment 1. The right and left sides of the sealing region 127 
are substantially flattened because dummy patterns 
with a low pattern density at the bottom right and left 
corners of the sealing region 127 prompt polishing. 

As shown in Fig. 13, however, the sealing region 
still has a large thickness on the periphery of the bottom 
right and left comers, hence the maximum difference in 
the thickness in the pixel region 20 and the sealing re
gion 127 is not smaller than 100 A. When the four-corner 
sealing portion 127C has no dummy pattern a (a pattern 
density of zero), the inner pixel region 20 is further flat
tened or planarized, but the boundary of the four-corner 
sealing portion 127C could have a steep slope. Dummy 
patterns a may be formed such that the pattern density 
decreases from the bottom right and left corners 127C 
to the upper positions of the right and left sides, or to 
the central portion of the bottom side. In such a case, 
the pixel region 20 and the sealing region 127 can be , 
further flattened or planarized. 

lines 4 lying on the bottommost layer of the pixel; data 
lines 7 of the first metal layer of the pixel; pseudo data 
lines 7p of the first metal layer having substantially the 
same width as that of the source electrode wirings 7a 

5 and the relay wirings 10; pseudo source electrode wir
ings 7ap; pseudo relay wiring 10p; and wide pseudo 
shading films 12p of the second metal layer imitating the 
shading film 12 of the second metal layer in the pixel 
portion. The pattern density of the bottom layer wirings 
and the first metal layer is approximately 25% in each 
pixel, hence the pattern density of the uneven pseudo 
pixel patterns P composed of the first metal and second 
metal layers is set to substantially the same value. 

At the periphery of the upper and lower sealing re
's gions (sides) 227 and the boundary region X', the signal 

wiring LQUJ of the first metal layer from the data line driv
er circuit 21 to the pixel signal sampling circuit 24 is used 
as the pseudo data line 7p. The pseudo gate line 4p' of 
the first metal layer and the pseudo source electrode 

20 wiring 7ap' are not connected to the pseudo data line 7p. 
The uneven pseudo pixel patterns P are vertically 

and horizontally repeated on the substrate, but the ma
trix of the uneven pseudo pixel patterns P is slightly dif
ferent from the matrix of the pixel region 20 in this em-

25 bodiment. The matrices of the uneven pseudo pixel pat
terns P and the pixel region 20 can be unified by chang
ing the layout of the devices in the peripheral circuit re
gion, such as the data line driver circuit 21, pixel signal 
sampling circuit 24, and the gate line driver circuits 22R 

30 and 22L, and the layout of the signal wirings Lou-,-. 
On the substrate 331 provided with the uneven 

pseudo pixel patterns P, uneven surface patterns like 
the uneven pixel patterns are periodically arranged over 
the surface of a region of the third interlayer insulation 

35 film 13 before CMP treatment other than the pixel region 
20. Accordingly, the polishing rate is made uniform over 
the entire substrate 331 from the initial polishing stage 
and at least the pixel region 20 and the sealing region 
227 can be flattened or planarized with high accuracy. 

Fig. 16 is a contour plot of film illustrating the thick
ness distribution of the third interlayer insulation film 13 
after polishing of the liquid crystal panel substrate 331 
in accordance with Embodiment 3, in which the third in
terlayer insulation film 13 with a thickness of approxi-

*5 mately 24,000 A is formed and then subjected to the 
CMP treatment until the residual thickness of the third 
interlayer insulation film 13 reaches approximately 
12,000 A in the center of the pixel region 20. In Fig. 24, 
a graph depicted by marks O shows the residual thick-

50 ness distribution of the left seal in the vertical direction 
taken along line a-a1 of Fig. 16. In Fig. 25, a graph de
picted by marks O shows the residual thickness distri
bution of the central pixel in the vertical direction taken 
along line b-b1 of Fig. 16. In Fig. 26, a graph depicted by 

55 marks O shows the residual thickness distribution of the 
upper seal in the transverse direction taken along line 
c-c' of Fig. 16. In Fig. 27, a graph depicted by marks O 
shows the residual thickness distribution of the central 

[Embodiment 3] 

Fig. 14 is a partial plan view of the four-comer por
tion of the sealing region in a reflective liquid crystal pan
el substrate in accordance with Embodiment 3 of the 
present invention. Fig. 15 is across-sectional viewtaken 
along the line C-C in Fig. 14. In Fig. 14, regions with 
dotted patterns represent the first metal layer and re
gions with hatching represent the second metal layer, 
whereas the third metal layer is not shown. The config
urations other than that described below are the same 
as those of the reflective liquid crystal panel substrate 
in accordance with Embodiment 1. 

The reflective liquid crystal panel substrate 331 in 
this embodiment has uneven pseudo pixel patterns P 
as a matrix of dummy patterns (two-dimensionally re
peated pattern) lying over the sealing region 227 sur
rounding the pixel region 20 and its outer region. The 
uneven pseudo pixel patterns P vertically and horizon
tally extend to the peripheries of the data line driver cir
cuit 21, the relay terminal pads 29R and 29L, and the 
input terminal pads 26. Each uneven pseudo pixel pat
tern P produces a uneven pattern, which resembles the 
pixel pattern and has a volume similar to that of each 
pixel in the pixel region 20, on the third interlayer insu
lation film 13. 

In this embodiment, each uneven pseudo pixel pat
tern includes pseudo gate lines 4p of the first metal layer 
having substantially the same width as that of the gate 

40 
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dummy pattern). It is presumed that a region in which 
protrusions with large areas are sparsely distributed at 
random and a region in which protrusions with small ar
eas are densely distributed at random have mediate pol

S ishing rates between the maximum rate and the mini
mum rate at the initial polishing stage; however, it is not 
known which has a higher initial polishing rate because 
the polishing rate depends on the polishing solution and 
other parameters including the regularity of distribution, 

'0 and the shape, arrangement, and position of the protru
sions. The polishing solution probably has a regular flow 
distribution due to a regular bump distribution in the pixel 
region 20 during the CMP treatment; hence a means for 
achieving the similar flow distribution is required for the 

's non-pixel regions. 
Within the chip size of the reflective liquid crystal 

panel substrate, since the input terminal pads 26 are 
considered to be the largest protrusions and to be 
sparsely distributed in view of its one-dimensional array 

20 extension, the region including the input terminal pads 
26 has the maximum polishing rate. The pixel region 20, 
however, has spatial periodicity in configuration of a ma
trix of uneven pixel patterns. As a result, the pixel region 
20 has a hierarchic regularity including two different lev-

25 els of regularity, that is, higher-order regularity of spatial 
periodicity in the uneven pixel patterns and lower-order 
regularity within a uneven pixel pattern. The uneven pix
el pattern has a hierarchic structure comprising a distri
bution of various basic (primary), microscopic uneven 

so sections represented by fine lines with a width of 1,000 
A to 10,000 A (two openings in the field oxide film 3, the 
gate line 4 of the bottom wiring layer, the data line 7 of 
the first metal layer, the source electrode wiring 7a, the 
relay electrode wiring f 0, and the shading film 12 and 
plug hole 12a of the second metal layer) and condensed 
uneven portions (second uneven portions) caused by 
the irregularity of the basic uneven portions in the pixel. 
The uneven pseudo pixel pattern P in this embodiment 
imitates a macroscopic condensed uneven portion in
cluding only the pseudo gate line 4p, the pseudo data 
line 7p, the pseudo source electrode 7ap, and the pseu
do relay wiring 10p, instead of the basic uneven portion. 
The condensed uneven portion in this embodiment is 
considered to be an overlap portion of the gate line 4 

pixel in the transverse direction taken along line d-d' of 
Fig. 16. In Fig. 28, a graph depicted by marks O shows 
the residual thickness distribution of the lower sealing 
region in the transverse direction taken along line e-e' 
of Fig. 16. 

These graphs demonstrate that the maximum dif
ference in the thickness between the pixel region 20 and 
the sealing region 127 (including the four-comer sealing , 
portion 227C) is approximately 850 A, and the maximum 
difference in the thickness over the entire substrate is 
approximately 950 A. The pixel region 20 and the seal
ing region 227 are satisfactorily flattened. Although the 
peripheral region of the input terminal pads 26 shows 
slightly insufficient polishing, the region will be further 
flattened by reducing the pattern density of the uneven 
pseudo pixel patterns P. 

The elements forming the uneven surface pattern 
on the pixel region include the two openings provided in 
the field oxide film, the gate lines 4 of the bottom layer, 
the data lines 7 of the first metal layer, the source elec
trode wirings 7a, the relay electrodes 10, the shading 
film 12 of the second metal layer, and the plug hole 12a. 
In this embodiment, although the pseudo gate line 4p of 
the first metal layer imitates the gate line 4 of the bottom 
layer, the pseudo gate line 4p may be formed of the bot
tom wiring layer. Further, each segment of the uneven 
pseudo pixel pattern P may include pseudo openings 
imitating the two openings provided in the field oxide film 
3 and a pseudo plug hole imitating the plug hole 12a. 
Uneven pseudo pixel patterns significantly resembling 
the pixel pattern can be formed on the periphery of the 
pixel region 20 by the same process without additional 
steps, and the pixel region 20 and the sealing region 
227 can be further flattened. 

At the initial stage in the CMP treatment, a dense ss 
protruded portion of the surface is polished with difficul
ty, while a sparsely protruded portion is polished with 
ease, since isolated protrusions are rapidly polished. 
When there are two regions, that is, a dense region in 
which dense protrusions are distributed at random, and 40 
a sparse region in which sparse protrusions are distrib
uted at random, both protrusions having substantially 
the same size, the sparse region has a higher initial pol
ishing rate, hence a slanted surface will be formed over 
these regions after polishing. The sparse region has a 45 and the data lirte 7 and an overlap portion of the capac-
low pattern density as a result. On the other hand, the 
protrusion (islands) with a small surface area has a high
er initial polishing rate, whenever the surface to be pol
ished has a uniform pattern density, because the perim
eter of the island is long relative to the area of the island. 50 be used as an element of uneven pseudo pixel pattern 
A region in which protrusions with a large area are 
densely distributed at random is polished with most dif
ficulty at the initial polishing stage. A representative ex
ample is a wide continuous pattern covering the entire 
range. In contrast, a region in which protrusions with ss 
small areas are sparsely distributed at random can be 
easily polished at the initial polishing stage. A represent
ative example is a region having no protrusions (no 

itor electrode 9a and the relay wiring 10. Accordingly, 
the uneven pseudo pixel pattern P preferably includes 
the pseudo gate line 4p, the pseudo data line 7p and the 
pseudo relay wiring 10p. A typical uneven portion may 

P. It is not necessary that the position of a typical uneven 
portion in the uneven pseudo pixel pattern P exactly cor
responds to the position of a typical uneven portion in 
the actual pixel. 

Supposing that the uneven pixel pattern has a third 
or more hierarchic configuration, it is necessary that the 
basic uneven portion is exactly replicated and thus imi
tation of the second or third order uneven portion is suf-
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ficiently useful. When the hierarchic configuration in the 
uneven pixel pattern is not clarified, an uneven pseudo 
pixel pattern P being the exact replica of the basic une
ven portion has an advantage, that is, a simplified mask 
design. For high accuracy planarization with a maximum s 
difference in the thickness of less than 1,000 A, it is pref
erable that the uneven pseudo pixel pattern P be the 
exact replica of the basic uneven portion. 

The liquid crystal panel substrate in this embodi
ment is suitable for use in reflective liquid crystal panel, 
and is also applicable to light valves for liquid crystal 
projectors; portable information processing machines 
including wrist watch-type electronic devices, word 
processors, and personal computers; and displays for 
portable telephones and other electronic devices. 

In the liquid crystal panel substrate in this embodi
ment, switching elements are fabricated on the main 
surface of a semiconductor substrate. Insulating sub
strates, such as glass substrates and quartz substrates, 
can also be used instead of semiconductor substrates. 20 

The present invention is also applicable to formation of 
thin film transistors (TFTs) on an insulating substrate as 
a switching device. 

Further the present invention is applicable to flat 
display panel substrates other than liquid crystal panel 2$ 
substrates. 

As described above, in the present invention no 
dummy pattern is formed in the unused space of the pix- . 
el region, and a dummy pattern for raising the level of 
the upper interlayer insulation film, which is subjected so 
to polishing, is formed by using the conductive layer pre
formed in the entire non-pixel region. If a dummy pattern 
is formed in the pixel region, additional deposition steps 
for depositing a medial conductive layer and an interlay
er insulation film are required for raising the level. When 35 
the surface bump of the interlayer insulation film before 
polishing is suppressed, the initial polishing rate unde
sirably decreases, mirror planarization of the interlayer 
insulation film requires a long polishing time and a large 
amount of polishing solution. The present invention can 40 

solve such problems and has the following advantages. 

the contact hole of the conductive interlayer in the 
pixel region and thus can form an opening having a 
smaller diameter accompanied by the contact hole 
having a smaller diameter. The shading effect is 
therefore improved, resulting in an improvement in 
switching elements. Of course, no additional film 
deposition step is required. 

When a conductive dummy pattern lies nearthe 
terminal pads outside the pixel region, the dummy 
pattern functions as a shading film, hence it pre
vents the invasion of stray light from the exterior of 
the pixel region into the pixel region on the sub
strate, resulting in a suppressed photocurrent flow 
and an improved switching element. 

is 

(2) When a dummy pattern arranged near the input 
terminal pads is divided into a plurality of divisional 
dummy patterns, a uniform surface level of the in
terlayer insulation film immediately after deposition 
is achieved and short-circuiting between the two ad
jacent input terminal pads can be prevented. 

(3) When a non-dummy pattern region is provided 
between two adjacent input terminal pads, short-
circuiting between the two adjacent input terminal 
pads can be securely prevented. 

(4) When the distance between an input terminal 
pad and a divisional dummy pattern provided near 
the input terminal pad is larger than the distance be
tween a wiring and a dummy pattern near the wiring, 
bridging by conductive particles in an anisotropic 
conductive film between the input terminal pad and 
the divisional dummy pattern will barely occur and 
thus short-circuiting can be more effectively pre
vented. 

(5) When the distance between a relay terminal pad 
and a divisional dummy pattern provided near the 
relay terminal pad is larger than the distance be
tween a wiring and a dummy pattern nearthe wiring, 
silver paste on the relay terminal pad will not cause 
short-circuiting to the dummy pattern near the relay 
terminal pad even if the silver paste slightly 
spreads, although conduction is intended to occur 
generally by the silver paste on the relay terminal 

(1) When a dummy pattern of a single or plural lay
ers is provided near the terminal pad, the surface 
level of the upper interlayer insulation film near the 
terminal pad is substantially equal to the surface 
level in the pixel region. Since the surface level is 
smoothed as a whole, a uniform polishing rate is 
achieved over the entire surface. Accordingly the 
present invention improves excessive polishing at 
the terminal pad portion, which has not been solved 
in conventional formed surfaces with nonuniform 
surface levels, and thus the underlying layer at the 
terminal pad portion is not exposed by polishing. 
Such an advantage is useful for mirror planarization 
of the surface in the pixel region, and thinning of the 
interlayer insulation film before polishing will be 
achieved. The thinning improves the aspect ratio of 

45 

pad. 

(6) When dummy patterns are provided on the seal
ing region surrounding the pixel region including 
that near the terminal pad, the surface level of the 
interlayer insulation film before polishing in this re
gion is substantially equal to the surface level of the 
pixel region. The pixel region and its peripheral re
gion are polished at a uniform polishing rate in the 
planarization process. Thus, the pixel region is 
more satisfactorily flattened or planarized com
pared with conventional configurations, resulting in 

so 

ss 

17 

Page 17 of 1919



33 34 EP 0 887 695 A2 

improved reflectance and easy determination of the 
etching time of the contact hole after polishing. 

tial stage, and the surfaces of the pixel region and 
the sealing region can be flattened or planarized 
with high accuracy. 

(7) A dummy pattern, provided at the peripheral por
tion of the sealing region, has the same surface lev- s 
el as that of the interlayer insulation film lying on the 
sealing region. The surface of the interlayer insula
tion film in the sealing region has therefore no slope 
after polishing, and adhesiveness of the sealing 
material is improved. 

(13) When a plurality of uneven pseudo pixel pat
terns are arranged in the two-dimensional direc
tions on the non-pixel region, the non-pixel region 
has spatial regularity corresponding to the matrix in 
the pixel region and thus the flatness over the pixel 
region and the sealing region is further improved. 10 

(8) When a dummy pattern in the sealing region is 
formed on isolated patterns lying on the same layer 
as the control wiring layer of the switching element, 
the surface of the interlayer insulation film can be »5 
more accurately flattened or planarized by polish-

(14) When each pseudo pixel pattern includes at 
least a pseudo gate line and a pseudo data line, the 
pseudo pixel pattern is very similar to the uneven 
regularity in the typical uneven pixel portion and the 
pixel region, and the interlayer insulation film can 
be flattened or planarized with high accuracy in the 
pixel region and the sealing region. 

ing. 

(9) When a dummy pattern is formed on a region 
near the driver circuit which is provided at the pe
riphery of the pixel region and which supplies sig
nals to the switching element, the dummy pattern 
helps planarization of the interlayer insulation film 
by polishing. • 

20 

Claims 

1. An electro-optical device substrate comprising a 
layered film structure of a plurality of interlayer in
sulation films and a plurality of conductive layers al
ternately formed in a pixel region, in which a switch
ing element is arranged on the substrate in re
sponse to each pixel, at least one interlayer insula
tion film below the top conductive layer among said 
plurality of conductive layers being flattened or 
planarized by polishing; 

said substrate being characterized in that a 
dummy pattern with a single or a plurality of layers 
comprising said conductive layer below said inter
layer insulation film subjected to said polishing is 
provided near at least a terminal pad formed at a 
non-pixel region on said substrate. 

25 

(10) In one arrangement a dummy pattern is formed 
at the comer portion of the sealing region surround
ing the pixel region and has a lower density than 
those in the side portion of the sealing region and 
the peripheral region of the comer portion. As a re- so 
suit, the surface of the unpolished interlayer insula
tion film has roughness, which reflects a plurality of 
uneven discrete dummy patterns, at the four-corner 
sealing portion. Since the four-corner sealing por
tion has a larger initial polishing rate compared with 3S 

the gentle bump side in the sealing region in polish
ing process, the polishing rate is substantially 
equalized in the inner-sealing region surrounded by 
the four-corner sealing portion. Accordingly, a vari
ation in residual thickness is suppressed in the pixel 40 

region and the sealing region. 

The electro-optical device substrate according to 
claim 1, wherein said terminal pad is an input termi
nal pad arranged near the edge of the substrate, 
and said dummy pattern arranged on the periphery 
of said input terminal pad comprises a plurality of 
divisional dummy patterns which are divided in the 
plane.of the substrate. 

(11) Even when the four-corner sealing portion has 
no dummy pattern (a pattern density of zero), the 
boundary portion having a higher level than the cor
ner region forms a slanted surface at an initial pol
ishing stage, and the slanted surface spreads to
wards the inner position. 

Consequently, the pixel region and the sealing 
region can be flattened or planarized as a whole. 

45 

The electro-optical device substrate according to 
claim 2, wherein a non-dummy pattern region is pro
vided between two adjacent input terminal pads. 

so 

The electro-optical device substrate according to 
claim 3, wherein the distance between said input 
terminal pad and said divisional dummy patterns ar
ranged around said input terminal pad is larger than 
the distance between a wiring and said dummy pat
tern near the wiring. 

(12) In one arrangement a plurality of uneven pseu
do pixel patterns imitating the uneven pixels can be 
formed instead of a wide continuous flat dummy 
pattern in the non-pixel region. Since the regions 
other than the pixel region have substantially the 
same uneven pattern as that of the pixel region, the 
substrate has a uniform polishing rate from the hi

ss 

The electro-optical device substrate according to 

18 
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claim 1, wherein said terminal pad is a relay terminal 
pad arranged at the interior of the substrate, and 
the distance between said relay terminal pad and 
said dummy pattern arranged around said relay ter
minal pad is larger than the distance between a wir
ing and said dummy pattern near the wiring. 

provided in a peripheral region of a driver circuit ar
ranged on the periphery of said pixel region and 
supplying signals to said switching element. 

s 10. An electro-optical device substrate comprising a 
layered film structure of a plurality of interlayer in
sulation films and a plurality of conductive layers al
ternately formed in a pixel region, in which a switch
ing element is arranged on the substrate in re
sponse to each pixel, at least one interlayer insula
tion film below the top conductive layer among said 
plurality of conductive layers being flattened or 
planarized by polishing; 

said substrate being characterized in that a 
dummy pattern with a single or a plurality of layers 
patterns comprising said conductive layer below 
said interlayer insulation film subjected to said pol
ishing is provided in a comer region of a sealing re
gion formed on the periphery of said pixel region, 
said dummy pattern having a lower density of dis
tribution than the peripheral region of a side region 
of said sealing region or of said corner region. 

6. An electro-optical device substrate comprising a 
layered film structure of a plurality of interlayer in
sulation films and a plurality of conductive layers al- io 
ternately formed in a pixel region, in which a switch
ing element is arranged on the substrate in re
sponse to each pixel, at least one interlayer insula
tion film below the top conductive layer among said 
plurality of conductive layers being flattened or '5 
planarized by polishing; 

said substrate being characterized in that a 
dummy pattern with a single or a plurality of layers 
comprising said conductive layer below said inter
layer insulation film subjected to said polishing is 20 

provided in a sealing region formed on the periphery 
of said pixel region. 

An electro-optical device substrate comprising a 
layered film structure of a plurality of interlayer in
sulation films and a plurality of conductive layers al
ternately formed in a pixel region, in which a switch
ing element is arranged on the substrate in re
sponse to each pixel, at least one interlayer insula
tion film below the top conductive layer among said 
plurality of conductive layers being flattened or 
planarized by polishing; 

said substrate being characterized in that a 
dummy pattern with a single or a plurality of layers 
comprising said conductive layer below said inter
layer insulation film subjected to said polishing is 
provided in a peripheral region outside a sealing re
gion formed on the periphery of said pixel region. 

11. An electro-optical device substrate comprising a 
layered film structure of a plurality of interlayer in
sulation films and a plurality of conductive layers al
ternately formed in a pixel region, in which a switch
ing element is arranged on the substrate in re
sponse to each pixel, at least one interlayer insula
tion film below the top conductive layer among said 
plurality of conductive layers being flattened or 
planarized by polishing; 

said substrate being characterized in that a 
dummy pattern with a single or a plurality of layers 
comprising said conductive layer below said inter
layer insulation film subjected to said polishing is 
provided in a sealing region, excluding the comer 
region, formed on the periphery of said pixel region. 

25 

30 

35 

8. The electro-optical device substrate according to ei- 40 

ther claim 6 or 7, wherein said dummy pattern is 
formed on an isolated pattern formed in the same 
layer as a control wiring layer of said switching ele
ment. 

12. An electro-optical device substrate comprising a 
layered film structure of a plurality of interlayer in
sulation films and a plurality of conductive layers al
ternately formed in a pixel region, in which a switch
ing element is arranged on the substrate in re
sponse to each pixel, at least one interlayer insula
tion film below the top conductive layer among said 
plurality of conductive layers being flattened or 
planarized by polishing; 

said substrate being characterized in that a 
plurality of uneven pseudo pixel patterns including 
said conductive layer below said interlayer insula
tion film subjected to said polishing treatment are 
provided in a non-pixel region on said substrate. 

45 

9. An electro-optical device substrate comprising a 
layered film structure of a plurality of interlayer in
sulation films and a plurality of conductive layers al
ternately formed in a pixel region, in which a switch
ing element is arranged on the substrate in re- so 
sponse to each pixel, at least one interlayer insula
tion film below the top conductive layer among said 
plurality of conductive layers being flattened or 
planarized by polishing; 

said substrate being characterized in that a ss 
dummy pattern with a single or a plurality of layers 
comprising said conductive layer below said inter
layer insulation film subjected to said polishing is 

13. The electro-optical device substrate according to 
claim 12, wherein said uneven pseudo pixel pat
terns are formed by being repeatedly formed in the 
two-dimensional directions on the substrate. 

19 
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14. The electro-optical device substrate according to'ei-
ther claim 12 or 13, wherein a first conductive layer 
among said conductive layers electrically connect
ed to said switching element is electrically connect
ed to an upper conductive layer formed on the in- s 
terlayer insulation film subjected to said polishing, 
a second conductive layer is provided between said 
first conductive layer and said upper conductive lay
er; and 

said uneven pseudo pixel pattern comprises '0 
either a first dummy pattern comprising said first 
conductive layer or a second dummy pattern com
prising said second conductive layer or comprises 
a pile of said first dummy pattern and the second 
dummy pattern. is 

15. The electro-optical device substrate according to 
claim 12, wherein said uneven pseudo pixel pattern 
comprises at least a pseudo gate line and a pseudo 
data line: • 20 

16. The electro-optical device comprising an electro-
optical device substrate described any one of 
claims 1 to 15, wherein an electro-optical material 
interposed between said substrate and a transpar
ent substrate opposed to said substrate. 

25 

17. An electronic device comprising a display device 
using an electro-optical device described in claim 

30 16. 

18. A projection display device comprising a light valve 
using an electro-optical device described in claim 
16. 

35 
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[Fig. 20] 
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[Fig.  21] 
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[There are no amendments in this invention] 

Abstract 
Problem 

To offer a manufacturing method for a high-quality active matrix type liquid crystal 
display element by improving the uniformity for rubbing a comb-shaped electrode substrate. 

Means to solve 
To manufacture an active matrix type liquid crystal display element, which is an active 

matrix type liquid crystal display element that changes the array of liquid crystal molecules by 
generating an electric field that is parallel to both substrates between a pixel electrode (10) and a 
common electrode (7), by forming a projection step (5) in the outer circumference of the display 
region (2) of the array substrate (1) at an equal interval at the same interval as the comb-shaped 
electrode or below that and rubbing the oriented layer that is formed over the array substrate (1) 
with a resin fiber cloth for stipulating the orientation direction of the liquid crystal. 
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Projection step 
Scanning electrode 
Common electrode 
Switching element 
Signal electrode 
Pixel electrode 

5 
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8 
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Claims 
1. A manufacturing method of an active matrix type liquid crystal display element, which 

is an active matrix type liquid crystal display element that has an array substrate with several 
signal wirings and scanning wirings that are arranged in a matrix form, switching elements that 
are provided while corresponding to their respective cross points a, comb-shaped pixel electrode 
connected to the aforementioned switching element, and a comb-shaped common electrode that 
is formed engaging together with the aforementioned pixel electrode, an opposing substrate that 
is arranged facing the aforementioned array substrate, a liquid crystal that is held by the 
aforementioned array substrate and the aforementioned opposing substrate, and two polarization 
plates that are arranged outside of the aforementioned array substrate and the aforementioned 
opposing substrate, and the array of the liquid crystal molecules is changed by generating an 
electric field that is parallel to the aforementioned array substrate and opposing substrate 
between the aforementioned pixel electrode and the aforementioned common electrode, 
characterized in that a projection step at an equal interval is formed in the outer circumference 
outside of the display region of the aforementioned array substrate at the same interval as the 
aforementioned comb-shaped electrode or below that, and the oriented layer that is formed over 
the aforementioned array substrate is rubbed with a resin fiber cloth for regulating the direction 
of the orientation of the liquid crystal. 

2. A manufacturing method of an active matrix type liquid crystal display element, which 
is an active matrix type liquid crystal display element that has an array substrate with several 
signal wirings and scanning wirings that are arranged in a matrix form, switching elements that 
are provided while corresponding to their respective cross points, a comb-shaped pixel electrode 
connected to the aforementioned switching element, and a comb-shaped common electrode that 
is formed engaging together with the aforementioned pixel electrode, an opposing substrate that 
is arranged facing the aforementioned array substrate, a liquid crystal that is held by the 
aforementioned array substrate and the aforementioned opposing substrate, and two polarization 
plates that are arranged outside of the aforementioned array substrate and the aforementioned 
opposing substrate, and the array of the liquid crystal molecules is changed by generating an 
electric field that is parallel to the aforementioned array substrate and opposing substrate 
between the aforementioned pixel electrode and the aforementioned common electrode. 
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characterized in that a frame that has a projection step formed at an equal interval is arranged as 
the outer circumference of the aforementioned array substrate at the same interval of the 
aforementioned comb-shaped electrode or at an interval below that, and the aforementioned 
array substrate is rubbed. 

3. A manufacturing method of an active matrix type liquid crystal display element, which 
is an active matrix type liquid crystal display element that has an array substrate with several 
signal wirings and scanning wirings that are arranged in a matrix form, switching elements that 
are provided while corresponding to their respective cross points, a comb-shaped pixel electrode 
connected to the aforementioned switching element, and a comb-shaped common electrode that 
is formed engaging together with the aforementioned pixel electrode, an opposing substrate that 
is arranged facing the aforementioned array substrate, a liquid crystal that is held by the 
aforementioned array substrate and the aforementioned opposing substrate, and two polarization 
plates that are arranged outside of the aforementioned array substrate and the aforementioned 
opposing substrate, and the array of the liquid crystal molecules is changed by generating an 
electric field that is parallel to the aforementioned array substrate and opposing substrate 
between the aforementioned pixel electrode and the aforementioned common electrode, 
characterized in that the substrate that has a projection step formed at an equal interval at the 
same interval as the aforementioned comb-shaped electrode or at an interval below that is 
rubbed, and the aforementioned array substrate is then rubbed. 

Detailed explanation of the invention 
[0001] 
Technical field of the invention 

This invention concerns a manufacturing method for a liquid crystal display element that 
is used in flat displays for AV appliances, computers, and word processors, etc., a horizontal 
electric field mode active matrix type liquid crystal element that has less dependency on the 
angle of visibility as the display characteristic in particular. 

[0002] 
Prior art 

Liquid crystal elements are applied to liquid crystal TVs, computers, and word 
processors, etc. They have been widely used in OA displays and projection TVs in recent years, 
and their display qualities have improved each year. 
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[0003] 
An active matrix type method twisted nematic liquid crystal display that uses a thin film 

transistor (will be referred to as TFT below) as the switching element in particular has a 
significant characteristic of maintaining a high contrast in large-capacity displays, and it has been 
actively developed and commercialized primarily in large size and capacity full color displays 
for laptop computers, notebook computers, and engineering workstations that are very highly in 
demand in the market in recent years in particular. 

[0004] 
The twisted nematic (will be referred to as TN below) method is a liquid crystal 

displaying mode that is widely used in said active matrix method liquid crystal display element. 
In the TN method, a panel that has the structure where liquid crystal molecules are twisted at 90° 
between the electrode substrates that hold a liquid crystal layer is sandwiched by two 
polarization plates. When a voltage is applied between the electrode substrates, the liquid crystal 
molecules attempt to orient in the direction of the electric field while untying the twisted 
structure, the polarization of the light that passes through the panel is changed by the state of the 
array of these molecules, and the transmission rate of the light is modulated. However, the 
polarization of the transmitted light is also changed by the incident direction of the light that 
enters the liquid crystal panel although in the same molecular array state, and the transmission 
rate of the light will be different while corresponding to the incident direction. More precisely, 
the liquid crystal panel is characterized in that it is dependent on the visual angle. This 
characteristic of the visual angle causes a reversing phenomenon of the brightness when the 
visual point is inclined diagonally in the direction of the main visual angle, which is in the 
direction of the major axis of the liquid crystal molecule in the intermediate layer of the liquid 
crystal layer. More precisely, it refers to the phenomenon where the display intensity at a certain 
voltage at this display mode becomes brighter than the intensity at a voltage lower than that. The 
intensity reversing phenomenon where a high voltage is applied for a black display in particular 
has become a serious problem in the picture quality of the liquid crystal panel. 

[0005] 
To solve this problem, there is a horizontal electric field method with its application 

direction to the liquid crystal in the direction almost parallel to the substrate instead of applying 
the electric field in a vertical direction of the substrate as in the TN type liquid crystal display 
method, and it is disclosed in the Japanese Kokoku Patent No. Sho 63[1988]-21907 and Japanese 
Kokai Patent Application No. Hei 6[1994]-160878, for example. A common horizontal electric 
field method liquid crystal display element has a structure where a panel that has a liquid crystal 
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held by an electrode substrate that has a comb-shaped pixel electrode engaged together with a 
common electrode and an opposing substrate is sandwiched by two polarization plates. A voltage 
is applied between the pixel electrode and the common electrode here, and the molecular 
sequence of the liquid crystal between the electrodes will be changed in a plianar manner. The 
transmission rate of the light will be modulated, and a picture image will be displayed. In this 
horizontal electric field method, the change in the array of the liquid crystal molecules changes 
parallel to the electrode substrate, and the dependency of the light modulation on the angle of 
visibility will be less. 

[0006] 
With both the TN type and horizontal electric field type, the rubbing method that rubs the 

surface of an oriented layer, such as a polyimide, for example, that is formed over an electrode 
substrate using a resin fiber cloth is generally used. In a general rubbing method, a roll that has a 
rayon and nylon cloth with a fiber length at about 1 -5 mm wrapped is rotated, the substrate or the 
roll is moved in a state where the tip of the fiber touches at about 0.1-0.5 mm, and the entire 
surface of the substrate is treated. The orientation direction of the liquid crystal will be 
determined in the direction that the fiber tips rub the substrate by this rubbing method. 

[0007] 
For rubbing the substrate, when a rubbing cloth (42) that is wrapped around a rubbing 

roll (41) is rotated, and the substrate (43) is provided with a rubbing treatment in the direction of 
arrow (44), as indicated in Figure 4, the hair tips are separated when they rub the substrate end 
surfaces and areas with level differences, and the polarized area (45) is formed in the hair of the 
rubbing cloth (42) by the effect of the substrate end surfaces and the effect of an irregular level 
difference of about 0.1-1 nm by the pixel electrode that is formed over an actual active matrix 
type liquid crystal display element TFT array substrate, electrode pull-out electrode for receiving 
electric signals from an external driving circuit, and signal wiring electrode for transmitting 
signals to the inside of the substrate. 

[0008] 
Figure 5(A) also shows an abbreviated diagram of the rubbing process, and Figure 5(B) 

shows an enlarged diagram of its major part. An electrode substrate (53) is moved toward a 
rubbing cloth (52), which is wrapped around a rubbing roll (51) and rotated, in the direction of 
arrow (54), and rubbing treatment is obtained. The diameter of 1 hair (55) during this is 
10-30 (im in general. When the hair tips rub the electrode substrate (53) in the direction of arrow 
(56), a region that the cloth does not rub, which is a non-orientation region (58) where the 
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orientation direction of the liquid crystal cannot be stipulated, is formed before and after the 
projecting part (57) of a pixel, for example, that is formed over the electrode substrate (53). With 
this non-orientation region (58) in a general TN mode liquid crystal display element as indicated 
in Figure 6, the light shielding layer (62) that is provided at the opposing substrate (61) is 
laminated in a manner such that the non-oriented region (65) that is formed by the projecting 
parts (64) by the electrodes and wiring parts that" are formed in the array substrate (63) will be 
hidden, and the non-oriented region (65) does not affect the display quality. Here, (66) indicates 
an opposing common electrode, (67) is a liquid crystal layer, (68) is an oriented layer, (69) is a 
color filter layer, and (610) is a pixel electrode. However, in a general horizontal electric field 
type liquid crystal display element indicated in Figure 7, for obtaining a larger light transmission 
amount, the light shielding layer (72) that is formed in the opposing substrate (71) is arranged in 
a manner such that it hides only the wiring step area (73) and laminated. Accordingly, the non-
oriented region (76) that is formed in the step area (75) of the comb-shaped electrode, which is a 
pixel electrode that is formed in the array substrate (74), is not completely hidden by the light 
shielding layer (72) of the opposing substrate (71), and the non-oriented region (76) has a direct 
effect on the display quality. More precisely, a display defect occurs when there is a partial 
difference in the size of the nt»n-oriented region (76). Here, (77) indicates an oriented layer, (78) 
is a color filter layer, and (79) is a liquid crystal layer. 

[0009] 
In the rubbing process as described above, the unevenness in the rubbing cloth occurs by 

the effect of the irregularity on the substrate end surfaces and the substrate surfaces through the 
rubbing treatment. When a horizontal electric field mode liquid crystal display element is rubbed 
in this state, there is a difference in the size of the non-oriented region between the polarized area 
and the regular area of the rubbing cloth, and that affects the direction of the advancement of the 
roll or the substrate. As a result, a streak-shaped irregularity (46) is formed over the display 
region, as indicated in Figure 4. The unevenness in the cloth by such irregularity (46) becomes 
more prominent as the number of substrates that are treated for rubbing increases, and the 
condition for the formation of the streak irregularity also continues to deteriorate. 

[0010] 
For this streak-shaped irregularity, a reduction of the non-oriented region, which is a 

reduction of the level difference area, will be considered. As its measurement method, a method 
for forming a flat layer over a comb-shaped electrode is considered. However, it results in an 
increase in the cost and a decline in the yield by an increase of the processes and the effective 
voltage phenomenon that is applied to the liquid crystal by the flat layer. As an orientation 
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method that replaces the aforementioned rubbing method, the formation of an oriented film by a 
diagonal deposition of silicon oxide, Langmuir-Blodgett's film, and a chemical adsorption 
method also has been attempted, but it is significantly inferior to the rubbing method from the 
viewpoint of mass productivity. 

[0011] 
Problems to be solved by the invention 

The purpose of this invention for a rubbing method with an excellent mass productivity at 
a horizontal electric field mode that has a comb-shaped electrode on a substrate is to obtain a 
high-quality display element without the display irregularity that is observed in the 
aforementioned conventional example. 

[0012] 
Means to solve the problems 

For the aforementioned purpose, this invention concerns a manufacturing method, which 
is a manufacturing method of an active matrix type liquid crystal display element that has an 
array substrate with several signal wirings and scanning wirings that are arranged in a matrix 
form, switching elements that are provided while corresponding to their respective cross points, a 
comb-shaped pixel electrode connected to the aforementioned switching element, and a 
comb-shaped common electrode that is formed engaging together with the aforementioned pixel 
electrode, an opposing substrate that is arranged facing the aforementioned array substrate, a 
liquid crystal that is held by the aforementioned array substrate and the aforementioned opposing 
substrate, and two polarization plates that are arranged outside of the aforementioned array 
substrate and opposing substrate, and the array of the liquid crystal molecules is changed by 
generating an electric field that is parallel to the aforementioned array substrate and the opposing 
substrate between the aforementioned pixel electrode and the aforementioned common electrode, 
in that a projection step at an equal interval is formed in the outer circumference outside of the 
display region of the aforementioned array substrate at the same interval as the aforementioned 
comb-shaped electrode or below that, and the oriented layer that is formed over the 
aforementioned array substrate is rubbed with a resin fiber cloth for stipulating the direction of 
the orientation of the liquid crystal. 

[0013] 
The purpose of this invention for the projection step is also attained by 
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arranging and forming a frame that has a projection step formed at an equal interval in the outer 
circumference of the array substrate at the same interval as the aforementioned comb-shaped 
electrode or below that, and rubbing it. 

[0014] 
The purpose of this invention is also attained by first rubbing the substrate that has a 

projection step formed at an equal interval at the same interval as the aforementioned 
comb-shaped electrode or below that, and then rubbing the array substrate. 

[0015] 
Embodiments of the invention 

This invention can be implemented in the forms described in the respective claims. As 
described in Claim 1, in an active matrix type liquid crystal display element that has an array 
substrate with several signal wirings and scanning wirings that are arranged in a matrix form, 
switching elements that are provided while corresponding to their respective cross points, a 
comb-shaped pixel electrode connected to the aforementioned switching element, and a 
comb-shaped common electrode that is formed engaging together with the aforementioned pixel 
electrode, an opposing substrate that is arranged facing the aforementioned array substrate, a 
liquid crystal that is held by the aforementioned array substrate and the aforementioned opposing 
substrate, and two polarization plates that are arranged outside of the aforementioned array 
substrate and opposing substrate, and the array of the liquid crystal molecules is changed by 
generating an electric field that is parallel to the aforementioned array substrate and opposing 
substrate between the aforementioned pixel electrode and the aforementioned common electrode, 
a projection step at an equal interval is formed in the outer circumference outside of the display 
region of the aforementioned array substrate at the same interval as the aforementioned 
comb-shaped electrode or below that, and the orientation direction of the liquid crystal is 
stipulated by rub-treating the array substrate. 

[0016] 
As described in Claim 2, a frame that has a projection step formed at an equal interval is 

also arranged in the outer circumference outside of the array substrate that has the comb-shaped 
electrode formed at the same interval as the aforementioned comb-shaped electrode or below 
that, and it is rubbed for stipulating the orientation direction of the liquid crystal. 
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[0017] 
As described in Claim 3, the substrate that has a projection step formed at an equal 

interval is formed at the same interval as the aforementioned comb-shaped electrode of the array 
substrate that has the comb-shaped electrode formed or below that, and the array substrate that 
has the comb-shaped electrode formed is afterwards rubbed for stipulating the orientation 
direction of the liquid crystal. 

[0018] 

Application examples 
Concrete application examples of this invention will be explained in detail while referring 

to the figures below. 

[0019] 
Application Example 1 

Figure 1(A) is an abbreviated front view diagram of a horizontal electric field mode TFT 
array substrate that is used in the manufacturing method for a liquid crystal display element in 
Application Example 1 in this invention. Figure 1(B) shows an enlarged diagram of area (B) in 
Figure 1(A). 

[0020] 
Over an array substrate (1), a projection step (5) at an equal pitch is formed in the 

circumference of the display region that has a display region (2) that has switching elements and 
pixel electrodes arranged in a matrix shape, pull-out area (3) of its signal line, and pull-out area 
(4) of its scanning line. Figure 1(B) is an enlarged diagram of the boundary area of the array 
substrate (1) inside and outside of the display region. Over the array substrate (1), scanning 
electrodes (6) are pattern-formed in the shape in the figure using chromium. At the same time, 
common electrodes (7) are also formed in the shape in the figure along the direction of the long 
side of the pixel. The width of the common electrode (7) is 5 (j.m. The material is not limited only 
to chromium, and aluminum and metals that have aluminum as the main component, for 
example, in a conductive single layered film or multilayered film may also be used. As the gate 
insulating film of TFT, silicon nitride (SiNx) is laminated on top of it. Next, a switching element 
(8) that controls the switching function of TFT is laminated by amorphous silicon (a-Si) by a 
plasma CVD method, an insulating layer of silicon nitride (SiNx) is formed again and patterned. 
Titanium/aluminum (Ti/Al) accumulated in two layers are afterwards accumulated by a 
sputtering method, and the signal electrode (9) and the pixel electrode (10) are pattern formed 
together with the switching element by dry etching. The width of the pixel electrode (10) is 
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5 |iin. The material is not limited to titanium/aluminum (Ti/Al) only, and conductive metals in a 
single layered film or multilayered film may also be used. The distance between the common 
electrode (7) and the pixel electrode (10) during this is 10 (im, and a projecting structure of 
3000 A from the substrate surface is used. A projection step (5) in a round shape with a diameter 
of 5 (J.m and a level difference of 3000 A is formed at an interval of 5 nm at the outside of the 
display region at the formation of the aforementioned insulating film. The material of the 
projection step (5) is not limited only to an insulating material, and conductive metals in a single 
layered film or multilayered film may also be used. 

[0021] 
A polyimide film is flexographically printed on a thin-film transistor array substrate that 

is completed in this manner and an opposite color filter substrate that has a light shielding band 
is formed, dried and hardened as an oriented layer, and provided to the rubbing treatment. In the 
rubbing treatment, a rayon cloth with a fiber diameter of one fiber of 20 jjm and a density of 

-y 
20000/cm is wrapped around a roll with a diameter of 100 mm, the roll is rotated at 800 rpm in 
a state where the hair is pushed to the substrate for 0.2 mm, and the aforementioned array 
substrate and the opposing substrate are treated in a specified direction. The rubbing cloth rubs 
the projection step at an equal pitch that is formed outside of the display region before rub-
treating the display region (2) in the array substrate (1) that has a comb-shaped electrode formed 
here, and the unevenness in the rubbing cloth will be corrected, and the non-oriented region that 
is formed in the level difference area of the comb-shaped electrode in the display region can be 
made even. The array substrate (1) and the opposing substrate after the rubbing treatment will be 
laminated together, a liquid crystal is poured in by a vacuum pouring method, and a liquid crystal 
display element is prepared. As a result, irregularity in a streak shape is not formed. Liquid 
crystal display elements were prepared by providing 1 roll to rub-treating 2000 substrates, but 
the deterioration in the display quality was not observed. 

[0022] 
The projection step was formed in the region adjacent to the display region in this 

application example; however, an array in the same structure is also prepared by forming the 
projection step in the peripheral area of the base substrate, as indicated in Figure 2, and a 
horizontal electric field type liquid crystal display element is prepared by the same method. As a 
result, the unevenness in the rubbing cloth was corrected by the effect of the projection step, and 
the formation of the rubbing streak was not observed. Here, (21) indicates a horizontal electric 
field type array substrate, (22) is a display region, (23) is a pull-out part of the signal line, (24) is 
a pull-out part of the scanning line, (25) is a projection step, (26) is a scanning electrode, (27) is a 
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common electrode, (28) is a switching element, (29) is a signal electrode, and (30) is a pixel 
electrode. 

[0023] 
The projection step (25) in this application example is in a round shape. However, the 

change in the correcting effect by the rubbing cloth by the level difference is not observed if it is 
at the same equal pitch at the same interval as the comb-shaped electrode or below that. A 
similar result was also obtained if the size of the level difference was about the same as the level 
difference of the array substrate (21) or more. 

[0024] 
Comparative example 

A conventional horizontal electric field TFT array substrate by the same method and the 
electrode structure as in the aforementioned Application Example 1 without the formation of the 
projection step at an equal interval in the peripheral area of the substrate is prepared, subjected to 
the rubbing treatment, and a liquid crystal display element is prepared. As a result, a thin 
streak-shaped irregularity was observed in the progressing direction of the substrate during 
rubbing. The streak became vivid after providing 1 rubbing roller to 100 rubbing treatments, and 
the formation of the streak became more prominent gradually as the rubbing number increased. 

[0025] 
Application Example 2 

Figure 3(A) shows an abbreviated diagram of a horizontal electric field mode TFT array 
substrate that is used in the liquid crystal display element in Application Example 2 of this 
invention, and Figure 3(B) is an enlarged diagram of Figure 3(A). 

[0026] 
In the conventional horizontal electric field type liquid crystal display array substrate (31) 

that is prepared in the aforementioned comparative example (conventional horizontal electric 
field type structure), a frame that has a round projection step with a diameter of 5 |im and a level 
difference of 1 (am formed is arranged in the outer circumference of the substrate of a rubbing 
system, and subjected to the rubbing treatment. The unevenness in the rubbing cloth is corrected 
by rubbing the projection step that is formed over the substrate at an equal interval arranged in 
the substrate periphery by the rubbing cloth, and a uniform rubbing treatment is obtained, and the 
formation of the rubbing streak is not observed. Here, (31) indicates a conventional horizontal 
electric field type array substrate, (32) is a display region, (33) is a pull-out part of the signal 
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line, (34) is a pull-out part of the scanning electrode, (35) is a projection step formation frame, 
(36) is a scanning electrode, (37) is a common electrode, (38) is a switching element, (39) is a 
signal electrode, and (40) is a pixel electrode. 

[0027] 
The shape of the projection step in this application example is round, but no change in the 

correcting effect by the rubbing cloth by the level difference is observed if it is at the same 
interval as the comb-shaped electrode or below and at an equal pitch, and the same result was 
also obtained if the size of the level difference was about the same as the level difference of the 
array substrate or more. 

[0028] 
Application Example 3 

A 3000 A SiNx film is formed over a glass substrate, and a substrate that has an irregular 
stripe pattern with a level difference of 3000 A at a width of 5 (j.m and a pitch of 5 p.m formed by 
a photolithographic method is prepared. This is rubbed prior to the rubbing treatment of the 
conventional horizontal electric field comb-shaped array substrate, and the formation of the 
rubbing streak that is polarized by the pattern in the array substrate was not observed. 

[0029] 
In this application example, the irregular pattern at an equal pitch is in a stripe pattern; 

however, no change in the correcting effect by the rubbing cloth by the pattern of the level 
difference is observed if it is at the same interval as the comb-shaped electrode or below and at 
an equal pitch. The same effect was also obtained if the size of the level difference was about the 
same as the level difference of the array substrate or more. 

[0030] 
Effect of the invention 

As explained above, the effect as a liquid crystal display that will be described below will 
be obtained in this invention. 

[0031] 
Through the invention described in Claim 1, the projection step at an equal interval that is 

formed in the outer circumference outside of the display region of the substrate corrects the 
unevenness in the rubbing cloth that occurs during rubbing. Accordingly, the display region will 
be evenly rubbed, and a high-quality liquid crystal display element can be manufactured. 
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[0032] 
Through the invention described in Claim 2, a frame that has a level difference at an 

equal pitch formed is arranged in the periphery of the substrate during rubbing for correcting the 
unevenness of the rubbing cloth that occurs during rubbing. Accordingly, the display region will 
be evenly rubbed, and a high-quality liquid crystal display element can be manufactured. 

[0033] 
Through the invention described in Claim 3, the substrate as a manufacturing product is 

rubbed after rubbing the level difference dummy substrate at an equal pitch. As a result, the 
unevenness in the rubbing cloth will be corrected, the display region will be evenly rubbed, and a 
high-quality liquid crystal display element can be manufactured. 

[0034] 
This invention concerns a technique that has many significant benefits in the preparation 

of a liquid crystal panel, and a liquid crystal display with a high display performance can be 
manufactured. 

Brief description of the figures 
Figure 1(A) is an abbreviated top view diagram of the liquid crystal display element in 

Application Example 1 in this invention. 
Figure 1(B) is an enlarged diagram of the area indicated by a circle in (A). 
Figure 2(A) is an abbreviated top view diagram of another liquid crystal display element 

in Application Example 1 in this invention. 
Figure 2(B) is an enlarged diagram of the area indicated by a circle in (A). 
Figure 3(A) is an abbreviated top view diagram of the liquid crystal display element in 

Application Example 2 in this invention. 
Figure 3(B) is an enlarged diagram of the area indicated by a circle in (A). 
Figure 4 is a diagram that explains the concept of the unevenness in the rubbing cloth. 
Figure 5 is a diagram that explains the concept of the unevenness of the rubbing process. 
Figure 6 is an abbreviated cross-sectional diagram of the TN mode panel. 
Figure 7 is an abbreviated cross-sectional diagram of the horizontal electric field mode by 

the comb-shaped electrode. 

Explanation of symbols 
1,21,31 Array substrates 
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Abstract 
Purpose 

To provide a color filter for liquid crystals which has columnar members that function to 
control the gap between the color filter and the opposing substrate, and a liquid crystal display 
device using said color filter. 

Constitution 
A color filter for liquid crystals characterized by the following facts: it has columnar 

members that function to control the gap between the color filter and the opposing substrate, and 
the columnar members are formed from a photosensitive material mainly consisting of any of 
polyimide resin, polyvinyl alcohol resin, and acrylic resin. The columnar members can be 
prepared by forming a transparent photosensitive material on the colored layer, or they can be 
formed by laminating colored layers. A liquid crystal display device can be obtained by placing 
the color filter prepared as described and the opposing substrate in contact with each other with 
the columnar members on the inner side, and then filling the gap with liquid crystal. 
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Claims 
1. A color filter for liquid crystals characterized by the following fact: it has plural 

columnar members that function to control the gap between the color filter and the opposing 
substrate, and the columnar members are formed from a photosensitive material mainly 
consisting of any of polyimide resin, polyvinyl alcohol resin and acrylic resin. 

2. A color filter for liquid crystals characterized by the following fact: it has columnar 
members that function to control the gap between the color filter and the opposing substrate, and 
each columnar member has a bottom cross-sectional area of 200 pm or larger. 

3. A color filter for liquid crystals characterized by the following fact: it has columnar 
members having function to control the gap between the color filter and the opposing substrate, 
and each columnar member experiences an amount of plastic deformation under a load of 5 mN 
of 0.05 nm or less. 

4. A color filter for liquid crystals characterized by the following fact: it has columnar 
members having a function to control the gap between the color filter and the opposing substrate, 
and said columnar members have a transparent electroconductive film on them, and each 
columnar member experiences an amount of plastic deformation under a load of 5 mN of 
0.12 nm or less. 

5. The color filter for liquid crystals described in any of Claims 1-4, characterized by the 
fact that the columnar members are prepared by forming a transparent photosensitive material on 
the colored layer of the color filter or the black matrix layer. 

6. The color filter for liquid crystals described in any of Claims 1-4, characterized by the 
fact that the columnar members are formed by laminating colored layers of the color filter. 

7. The color filter for liquid crystals described in any of Claims 1-6, characterized by the 
fact that the top portion of each columnar member is flat. ' 

8. The color filter for liquid crystals described in any of Claims 1-7, characterized by the 
fact that the columnar members are formed only at positions corresponding to a prescribed 
colored layer. 

9. The color filter for liquid crystals described in any of Claims 1-8, characterized by the 
fact that the height of the columnar members is 1-8 jim above the surface of the colored layer. 

10. The color filter for liquid crystals described in any of Claims 1-9, characterized by the 
fact that the columnar members are arranged on the black matrix. 

11. The color filter for liquid crystals described in any of Claims 1-10, characterized by 
the fact that the columnar members are arranged in a regular array. 

12. A liquid crystal display device characterized by the following facts: it has a color 
filter which has columnar members having a function to control the gap between the color filter 
and the opposing substrate; the columnar members are formed from a material mainly consisting 
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of any of polyimide resin, polyvinyl alcohol resin, and acrylic resin; and the gap formed by 
placing said color filter and the opposing substrate in contact with each other, with the columnar 
members on the inner side, is filled with liquid crystal. 

13. A liquid crystal display device characterized by the following facts: it has a color 
filter which has columnar members having a function to control the gap between the color filter 
and the opposing substrate; the columnar members are formed by laminating the colored layers 
formed of a material mainly consisting of any of polyimide resin, polyvinyl alcohol resin, and 
acrylic resin; and the gap formed by placing said color filter and the opposing substrate in 
contact with each other, with the columnar members on the inner side, is filled with liquid 
crystal. 

14. The liquid crystal display device described in Claim 12 or 13, characterized by the 
fact that the columnar members having function to control the gap between the color filter and 
the opposing substrate are also formed in the sealing material coating portion around the 
circumference of the substrate. 

Detailed explanation of the invention 
[0001] 
Technical field of the invention 

The present invention pertains to a liquid crystal display device typically used in personal 
computers. In particular, the present invention pertains to a color filter characterized by the fact 
that it has plural minute columnar members that function to control the gap between the color 
filter and the opposing substrate, and the columnar members are optimized by selecting a 
prescribed material, shape and strength. Also, the present invention pertains to the liquid crystal 
display device made using said color filter. 

[0002] 
Prior art 

In a conventional liquid crystal display device, spacers are provided in order to maintain 
the spacing between the two facing substrates between them, so that the thickness of the liquid 
crystal layer is kept uniform in the plane. The spacers are usually made of granular gap control 
material consisting of ball-shaped grains of a plastic or silica. The diameter of the grains used as 
spacers is in the range of 1.5-8.0 |xm, depending on the specific application and thickness of the 
liquid crystal. The spacers are scattered on one substrate, with the outer peripheral portion being 
sealed with a sealing material. In said scattering operation, however the placement position is not 
specified, and the spacers can be positioned at a display pixel portion, and several of them can be 
lumped together or aggregated. Also, when a voltage is applied or when the cell is transported. 
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the spacers can move and damage the orienting film. Consequently, in order to specify the 
setting position and to prevent movement of the spacers, a type of color filter has been proposed 
with a gap function characterized by the fact that the colored layer of the color filter is formed by 
laminating three layers, and the obtained three-layer structural portions are used in lieu of 
spacers (Japanese Kokai Patent Application No. Hei 5 [1993]-196946). However, although said 
patent application disclosed the formation of the three-layer structural body in a black matrix 
portion, it did not disclose a scheme that can fully meet the requirements of the spacer function. 
That is, as the black matrix is made finer with the progress in adopting a high numerical aperture, 
because the three-layer structural member is formed on the black matrix, its size has to be 
miniaturized. Also, in order to ensure no effect on the pixel display by its quantity even when it 
is not formed on the black matrix, the quantity should be minimized. That is, it is essential to 
ensure that the three-layer structural member have a minute size, be few in number, and yet have 
a high strength. 

[0003] 
Problems to solve by the invention 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing a color filter and a liquid crystal display device using it, characterized by the 
fact that by defining the material, size and strength of the columnar members used in lieu of 
spacers, they can be made sufficiently small to have no effect on the display, and a small number 
of the columnar members can serve in place of the spacers. 

[0004] 
Means to solve the problems 

In order to solve the aforementioned problem, the first scheme of the present invention 
provides a color filter for liquid crystals characterized by the following facts: it has plural 
columnar members having a function to control the gap between the color filter and the opposing 
substrate, and the columnar members are formed from a photosensitive material mainly 
consisting of any of polyimide resin, polyvinyl alcohol resin and acrylic resin. For the color filter 
for liquid crystals made of said material, it is possible to perform highly accurate gap control as 
the strength of the columnar members is sufficiently high. 

[0005] 
The second scheme of the present invention provides a color filter for liquid crystals . 

characterized by the following facts: it has columnar members having a function to control the 
gap between the color filter and the opposing substrate, and each columnar member has a bottom 
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cross-sectional area of 200 (xm2 or larger. With this color filter for liquid crystal, it is possible to 
perform highly accurate gap control because the strength of the columnar members is sufficiently 
high. 

[0006] 
The third scheme of the present invention provides a color filter for liquid crystals 

characterized by the following facts: it has columnar members having function to control the gap 
between the color filter and the opposing substrate, and each columnar member experiences an 
amount of plastic deformation under a load of 5 mN of 0.05 (j.m or less. With this color filter for 
liquid crystal, it is possible to perform highly accurate gap control because the strength of the 
columnar members is sufficiently high. 

[0007] 
The fourth scheme of the present invention provides a color filter for liquid crystals 

characterized by the following facts: it has columnar members having function to control the gap 
between the color filter and the opposing substrate, and said columnar members have a 
transparent electroconductive film on them, and each columnar member experiences amount of 
plastic deformation under a load of 5 mN of 0.12 (j.m or less. With this color filter for liquid 
crystal, it is possible to perform highly accurate gap control because the strength of the columnar 
members is sufficiently high. 

[0008] 
According to the first scheme of the liquid crystal display device of the present invention, 

it has a color filter, which has columnar members having function to control the gap between the 
color filter and the opposing substrate; the columnar members are formed from a material mainly 
consisting of any of polyimide resin, polyvinyl alcohol resin, and acrylic resin; and the gap 
formed by placing said color filter and the opposing substrate in contact with each other, with the 
columnar members on the inner side, is filled with liquid crystal. Consequently, it is possible to 
obtain a liquid crystal display device with high gap accuracy. 

[0009] 
According to the second scheme of the liquid crystal display device of the present 

invention, it has a color filter which has columnar members having a function to control the gap 
between the color filter and the opposing substrate; the columnar members are formed by 
laminating the colored layers formed of a material mainly consisting of any of polyimide resin, 
polyvinyl alcohol resin, and acrylic resin; and the gap formed by placing said color filter and the 
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opposing substrate in contact with each other, with the columnar members on the inner side, is 
filled with liquid crystal. As a result, it is possible to obtain a liquid crystal display device with 
high gap accuracy. 

[0010] 
Embodiment of the invention 

In the following, an embodiment of the present invention will be explained. Figure 1 
includes schematic diagrams illustrating the constitution of an example of the color filter for 
liquid crystals in the present invention. Figure 1(A) is a plan view, and Figure 1(B) is a cross 
section taken across [line] I-I in Figure 1(A). As shown in Figure 1, color filter (1) for liquid 
crystals is formed on transparent substrate (2), and the basic structure comprises color filter 
layers (3) (R, G, B) made of colored layers and columnar members (4). Here, columnar members 
(4) can be formed by laminating the various colored layers of R, G, B as shown in Figure 1(B), 
or they can be formed by forming columnar members (4) independently after the formation of 
the colored layers of R, G, B as shown in Figure 1(C). When they are formed on the colored 
layers as shown in Figure 1(C), it is preferred that they be made of transparent material so that 
they do not affect the colored layers. In this case, the transparent material can also play the role 
of overcoat layer (6). 

[0011] 
The columnar members can be provided in each of the colored layers as shown in 

Figure 1, or, if there is no problem with regard to strength, they can also be arranged only on the 
prescribed colored layer, or they can be arranged with a certain spacing between them. In Figure 
1(A), columnar members (4) are shown as having a square cross section. However, this square 
shape is not the only option, and other cross-sectional shapes, such as round, elliptical, 
rectangular, etc., can also be adopted. In addition, the columnar members can also be formed on 
the glass surface other than the non-display portion. It is preferred that the columnar members be 
formed on the non-display portions, and it is especially preferred that the same columnar 
members be formed in the sealing material coating portion around the substrate. In the prior art, 
spacers are blended in the sealing material to ensure a constant spacing between the substrates. 
Now the columnar members can replace them. For the non-display portions, it is not required 
that the cross-sectional area of the bottom of the columnar member be made especially minute. 

[0012] 
On the surface of color filter (1), there are colored layer (3) and transparent 

electroconductive film layer (ITO) (5). In the case shown in Figure 1(B), it is possible to set said 
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transparent electroconductive film layer (5) below columnar members (4), and this is beneficial 
in preventing contact with the opposing substrate. Also, when the color filter of the present 
invention is adopted in the IPS (In-Plane-Switching) system, transparent electroconductive film 
layer (5) (ITO) is not needed. Also, as needed, there can be a black matrix layer and an overcoat 
layer. When the black matrix layer is formed, taking into consideration effective use of the pixel 
display part, it is preferred that columnar members (4) be formed based on the presence of a 
black matrix. 

[0013] 
Also, when an overcoat layer is formed, the overcoat layer can be made of either organic 

material or inorganic material. When the overcoat layer is made of an organic material, by 
having photosensitivity of the overcoat material in addition to the function of a conventional 
protective film, it is possible to form both columnar members (4) and the overcoat layer 
simultaneously. In this case, for example, the operation can be performed by means of double 
exposure as a combination of full-surface flash exposure and pattern exposure of only the portion 
of the columnar members. Also, columnar members (4) can be formed after the formation of 
transparent electroconductive film layer (5). On the other hand, when the overcoat layer is made 
of an inorganic material (Si02 or the like), it is possible to select a thin film for the overcoat 
layer. Consequently, when columnar members (4) are formed by laminating the colored layers, it 
is possible to protect colored layer (3) and columnar members (4) without decreasing amount of 
colored layer (3) in the gap. 

[0014] 
When the black matrix is made of a resin-based black matrix, and columnar members (4) 

are formed on said black matrix, the film thickness of the black matrix layer itself is usually 
within the range of 1.0-2.0 (im, and the columnar members are formed on it. Consequently, this 
scheme is effective when one seeks a larger gap amount between columnar members (4) and 
colored layer (3) and a larger height of the columnar members. 

[0015] 
When they are formed on the black matrix, and there is a switching function on the side 

of the opposing substrate, such as in the TFT or IPS system, it is preferred that columnar 
members (4) be formed at positions avoiding TFTs on the opposing substrate. In addition, when 
a resin black matrix is formed on TFTs, it is preferred that columnar members (4) be placed on 
the color filter side so that they correspond to the position of said resin black matrix. However, 
even when the columnar members are formed at positions avoiding TFTs on the opposing 
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substrate, TFTs and columnar members (4) still can contact each other due to position shift in the 
formation of columnar members (4) or position shift in the lamination operation. As a result, 
TFTs can be damaged. 

[0016] 
When a resin black matrix is formed on TFTs, and columnar members (4) are set on the 

color filter side to correspond to the position of the black matrix, if the number of columnar 
members (4) in the plane is small, the load applied on TFTs rises, so that TFTs can be damaged. 
When a TFT is damaged, in the normally white mode (a TN liquid crystal is in the 90° twisted 
state without the application of voltage) often adopted in the conventional TFT system, light can 
fully pass through the damaged portion whether a voltage is applied to it or not. This corresponds 
to the monochromatic transmitted light of the color filter. Usually, the visibility rate of 
transmitted light (Y value), for green is greater than that for red and blue, and the green light is 
transmitted the most. For example, assume that the damaged TFT corresponds to the green (G) 
colored portion, because green has a large Y-value, the green color becomes brighter than the 
other colors. Consequently, it is preferred that columnar members (4) be formed in red (R) or 
blue (B) portions, avoiding the green portions. 

[0017] 
It is preferred that the height of columnar members (4) be in the range of 1 - 8 jam from the 

surface of the colored layer. If the height is less than 1 jim, it takes a long time to inject the liquid 
crystal, and the processing time becomes a restrictive factor. On the other hand, as the gap is 
increased, the response rate falls, and when columns of 8 (im or larger are formed, homogeneity 
in the coating surface cannot be fully realized even though the columnar members are made of a 
transparent resin. As a result, it is difficult to realize good in-plane homogeneity in formation of 
the columnar members by means of 3-color superposition. In addition, when it is too high, the 
operation of rubbing for the orienting film can cause rubbing portion shadow to develop, and this 
is undesirable. Usually it is preferred that the height be about 4-6 jam. In the case of a TFT 
system, experience with spacer scattering in the prior art indicates that an accuracy of about 
±0.3 nm is needed. Also, it is preferred that said columnar members (4) be arranged regularly. 
This can facilitate distinguishing defective protrusions when the color filter is manufactured. 
Another reason is that when the columnar members are formed equidistantly, force on the 
opposing substrate surface can be distributed. In addition, it is preferred that the outermost 
surface of columnar members (4) be flat. If it is flat, by comparison with the point contact for 
spacer beads in the prior art, planar contact with the opposing substrate takes place, so that the 
stress can be dispersed. • 
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[0018] 

When columnar members (4) are formed by laminating colored layers, and then an 
overcoat layer is formed from an organic material with only the surface flatness of the colored 
layers improved, one can adopt the following scheme: the overcoat layer is not formed on the 
columnar members as it is formed by pattern exposure and development using a pattern with 
voids corresponding to columnar members (4), so that columnar members (4) alone are exposed. 
When the opposing substrate has an insulating layer corresponding to columnar members (4), a 
transparent electroconductive film layer can be formed on columnar members (4), so that contact 
with the opposing substrate can be prevented. 

[0019] 
According to the present invention, said color filter layer (3) (R, G, B) and columnar 

members (4) are formed in a conventional photolithographic operation. That is, on a transparent 
substrate or a substrate having a black matrix formed on it, spin coating, roll coating or another 
means is adopted to form a film of the colored photosensitive material with a prescribed film 
thickness, followed by exposure, development, and processing. The same operation is repeated 
for R, G, B. Also, as needed, a photosensitive positive type resist is coated on the colored 
photosensitive material, followed by exposure and development to form a pattern at the 
necessary portions, and this operation is repeated for R, G, B, forming portions that become the 
prescribed colored pixels and portions that become the columnar members. When a 
photosensitive positive resist is used, the portions that become the columnar members can have 
the photosensitive positive resist left as is without removal by peeling after etching, and the 
columnar members are then formed together with the colored layer. In this case, the columnar 
member has a two-layer structure comprising the colored layer and the positive resist layer. This 
is advantageous in forming the columnar members. The operation for forming the R, G, B 
colored layers can also be performed as follows: the conventional colored layer (3) alone is 
formed, and the overcoat layer is selected to have photosensitivity, so that the columnar members 
are formed only by the overcoat layer, as shown in Figure 1(C). Also, as described above, the 
overcoat layer can be formed only on the non-columnar portions other than the columnar 
members, so that flatness of the colored pixel portion can also be improved. 
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[0020] 
Application examples 
Examples for test manufacture of color filters 

In order to determine the appropriate material, size and strength for the columnar 
members in order to control the gap, various types of trial products (Tests 1-5) were 
manufactured and tested for comparative analysis. 

Test 1 
In this test, the purpose is to check the strength of the material composing the columnar 

members. Three types of resins, namely, acrylic resin, polyvinyl alcohol resin, and polyimide 
resin, were used as the feed materials for forming the colored layers that form the columnar 
members. Among these, acrylic resin and polyvinyl alcohol resin are photosensitive colored 
materials, while polyimide resin is not photosensitive. 

Test 2 
In this test, the purpose is to measure the amount of plastic deformation caused by 

differences in the bottom cross-sectional area of the columnar members. In this test, acrylic resin 
colored photosensitive material was used to manufacture color filters having columnar members 
of various sizes and bottom cross-sectional areas. The columnar members were formed by 
laminating the colored photosensitive materials. In addition, samples were test manufactured by 
forming ITO film on the surface. The size and cross-sectional area of the columnar members 
were adjusted by adjusting the pattern size of the photomask in the formation of the columnar 
members. 

Test 3 
The purpose of this test is to measure the amount of plastic deformation due to 

differences in the bottom cross-sectional area of the columnar members. Acrylic transparent 
photosensitive material was used in forming the various types of columnar members having 
different sizes and different bottom cross-sectional areas in the color filters manufactured. 
Acrylic resin colored photosensitive material was used as the colored layer, and only the 
columnar members were formed from acrylic transparent photosensitive material. As explained 
above, the size and cross-sectional area of the columnar members were adjusted by changing the 
pattern size of the photomask in forming the columns. Also, samples with ITO formed on the 
surface were test manufactured. 
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Test 4 
The purpose of this test is to find out the load-resistance strength of the columnar 

members. An acrylic colored photosensitive material was used in this test, with the bottom 
cross-sectional shape of the columnar members being rectangular with dimensions of 15x25 (im. 
Measurement for the amount of elastic deformation and of plastic deformation was performed 
while the load was changed. 

Test 5 
The purpose of this test was to measure the ITO breaking load for samples with different 

bottom cross-sectional areas of the columnar members. Acrylic colored photosensitive material 
was used in manufacturing color filters having columnar members of various sizes and bottom 
cross-sectional areas. An ITO film was then formed on the surface. 

No black matrix layer was used in any of said Tests 1-5. 

[0021] 
Test 1 

In the following, the method for forming columnar members with a gap function will be 
explained based on Test 1. In Test 1, the columnar members are formed at a prescribed interval 
on the 3-color lines. In the following, an example of the manufacturing method in this case will 
be explained with reference to Figures 2-4. Figure 2 shows the first process step for one 
embodiment of the color filter for liquid crystals in the present invention. Figure 2(A) is a plan 
view; Figure 2(B) is a cross section across a-a in Figure 2(A). Transparent substrate (2) is 
omitted in Figure 2(A), and the same is true in the following. As shown in Figure 2, first, as the 
colored material, acrylic negative photosensitive material ("COLOR MOSAIC CR-7001," 
product of Fuji Hunt Electronics Technology Co., Ltd.) was used to form a stripe of red (R) 
3.5 jim thick. Here, because the columnar members are formed in the regions in various colors, 
in addition to the intrinsically red (R) stripes, red (R) columnar members Ri were formed with 
the same thickness of 3.5 jim at prescribed green (G) region and blue (B) region locations. Also, 
as a test for control purposes, various samples were formed with the size and area of the bottom 
surface parallel to the substrate of the columnar members listed in Table 3. 

[0022] 
Figure 3 shows the second process step. Figure 3(A) is its plan view, and Figure 3(B) is a 

cross section across b-b in Figure 3(A). As shown in Figure 3, as the colored material, acrylic 
negative photosensitive material ("COLOR MOSAIC CG-7001" manufactured by Fuji Hunt 
Electronics Technology Co., Ltd.) was used to form a 3.5 (im thick green (G) stripe on the 
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transparent substrate. With said green (G) stripe, red (R) columnar members Ri formed 
beforehand at prescribed locations of the green (G) region were covered. Also, columnar 
members Gi were formed on Ri in the blue (B) region. 

[0023] 
Figure 4 shows the third process step. Figure 4(A) is its plan view, and Figure 4(B) is a 

cross section across c-c in Figure 4(A). As shown in Figure 4, as a colored material, acrylic 
negative photosensitive material ("COLOR MOSAIC CB-7001" manufactured by Fuji Hunt 
Electronics Technology Co., Ltd.) was used to form a blue (B) stripe of 3.5 urn thick on the 
transparent substrate. Here, in addition to the intrinsically blue (B) stripe, blue (B) columnar 
members Bi were formed on red (R) columnar members Ri via the green (G) stripe and with a 
thickness of 3.5 |im. Here, columnar members Bi were also formed on green (G) columnar 
members Gi formed on the red (R) stripe. 

[0024] 
As a result of the aforementioned processes, in the green (G) stripe pattern region, 

columnar members of Ri+G+Bi were formed; in the red (R) stripe pattern region, columnar 
members of R+Gi+Bi were formed; and, in the blue (B) stripe pattern region, columnar members 
of Ri+Gi+B were formed. They were formed as protrusions with a height of 4.7 |j,m above the 
surface of the colored layer. The aforementioned formation method is a method applicable to an 
acrylic photosensitive material and a polyvinyl alcohol photosensitive material used as negative 
type photosensitive materials. Polyimide group material was used by coating a 
non-photosensitive material made of a polyimide precursor, followed by coating it with a 
positive type resist material. After exposure, development, etching, and resist peeling processing, 
the colored layer was converted to polyimide. As the negative type, an inverted photomask was 
used as the photomask. In any case, the height of the various layers was adjusted to 4.7 |a.m. 
Here, with regard to the mask pattern for forming said columnar members, only the pattern of the 
columnar member forming portion is added to the photomask for forming the conventional color 
filter, and there is usually no need to add other specific elements. Said trial products were 
prepared for the three types of colored photosensitive materials, that is, the acrylic type 
("COLOR MOSAIC" manufactured by Fuji Hunt Electronics Technology Co., Ltd.), the 
polyvinyl alcohol type ("Trial product" manufactured by The Ink Tech Co., Ltd.), and the 
polyimide type ("Trial product" manufactured by Brewer Science Corp.). 
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[0025] 
Test 2 

Using the same manufacturing method as in Test 1, color filter substrate samples were 
prepared. Here, the same acrylic colored photosensitive material as that used in Test 1 was used 
to form various samples with different bottom cross-sectional areas of the columnar members 
ranging from 5x15 |im to 25x25 |im for measuring the amount of plastic deformation for 
different bottom cross-sectional areas of the columnar members. Said sizes can be realized by 
adjusting the pattern size of the photomask when the columnar members are formed. Also, 
samples were prepared by forming transparent electroconductive film layer (5) (1500 A thick) 
made of ITO on the colored layers. 

[0026] 
Test 3 

The columnar members were formed from a transparent photosensitive material, and in 
order to measure the amount of plastic deformation corresponding to different bottom cross-
sectional areas, various samples were prepared having columnar members with different bottom 
cross-sectional areas ranging from 5x15 |a.m to 25x25 jam. These sizes can be realized by 
adjusting the pattern size of the photomask when forming the columnar members in said sizes. 

[0027] 
In the following, the other methods of forming the columnar members having a gap 

function will be explained with reference to Test 3. In Test 3, the columnar members were 
formed with a prescribed spacing on the 3-color lines. In the following, an example of the 
manufacturing method in this case will be explained with reference to Figures 5-7. Figure 5 
shows the first process step in another embodiment of the color filter for liquid crystals of the 
present invention. Figure 5(A) is its plan view, and Figure 5(B) is a cross section across d-d in 
Figure 5(A). First, as shown in Figure 5, a negative acrylic colored photosensitive material 
("COLOR MOSAIC" manufactured by Fuji Hunt Electronics Technology Co., Ltd.) was used to 
form colored layer (3) comprising red (R) stripes, green (G) stripes and blue (B) stripes on 
transparent substrate (2). Each colored layer has a film thickness of 1.5 (jm. The process of their 
formation is the same as that for the formation of a conventional color filter. When the columnar 
members are formed by laminating colored layers, the colored layers themselves should be 
formed as thick films. On the other hand, when the columnar members are formed by forming a 
transparent photosensitive material layer after the formation of colored layer (3), the colored 
layer can be formed thinner. This is an advantage. 
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[0028] 
Figure 6 include cross sections illustrating the second process step. Figure 6(A) is its plan 

view, and Figure 6(B) is a cross section taken across e-e of Figure 6(A). As shown in Figure 6, a 
, transparent photosensitive material (acrylic photosensitive material) was used to form columnar 

members (4) on the colored layer. In order to form the columnar members with the prescribed 
height, a coating layer with film thickness of 5.5 fj,m was formed, only the portions for the 
columnar members (4) were exposed via the photomask, and prescribed development processing 
and drying were performed. As a result, columnar members (4) with a height of 4.7 (xm were 
formed on the colored layer. Figure 7 shows the third process step. Transparent 
electroconductive film layer (5) made of ITO was next formed on columnar members (4) and 
colored layer (3) by means of sputtering. Here, the transparent electroconductive film has a film 

thickness of 1500 A. 

[0029] 
Test 4 

Using the same manufacturing method as in Test 1, a color filter substrate was 
manufactured. Here, the same type of acrylic colored photosensitive material as that in Test 1 
was used. The size of the bottom cross-sectional area of the columnar members was 15x25 ^im, 
and the total amount of deformation and the amount of plastic deformation were measured when 
the load applied on the columnar members was changed to determine the amount of elastic 
deformation. 

[0030] 
Test 5 

Using the same manufacturing method as that in Test 1, a color filter substrate with an 
attached transparent electroconductive film made of ITO was manufactured. Here, the same 
acrylic colored photosensitive material as that in Test 1 was used. In order to measure the ITO 
breaking load for different bottom cross-sectional areas of the columnar members, samples 
having columnar members with various bottom cross-sectional areas ranging from 5x15 |im to 
25x25 pm were prepared. These sizes were prepared by adjusting the pattern size of the 
photomask when the columnar members were formed. After formation of the color filter with the 
attached columnar members, a transparent electroconductive film was formed on the columnar 
members by means of sputtering over the entire surface, with a film thickness of 1500 A. 
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[0031] 
Evaluation on color filters 
Test 1 

The strength of the colored layer portion of the color filter prepared in Test 1 (the portion 
free of the columnar members) was measured using an ultra-micro hardness tester according to 
the following method. 

Measurement method 
Measurement equipment: Shimadzu "Dynamic Ultra-micro Hardness Tester DUH-201" 
Measurement method: Measured using the indenter indentation test (MODE 1) 
Measurement conditions: 
Test load: 5.0 mN (0.51 gf) 
Holding time : 5 sec 
Loading speed: 0.236994 mN/s 
Indenter type: 115° triangular pyramid indenter 

Figure 8 is a diiagram illustrating the load test for determining the dynamic hardness 
value. First, as shown in Figure 8(A), the load is raised at the aforementioned loading speed to 
the preset load of 5.0 mN, so that the triangular pyramid indenter with a triangular pyramid 
shaped tip (Figure 8(C)) is pressed onto the colored layer. After the load of 5.0 mN was reached, 
it was held for 5 sec. Then, the dynamic hardness value was determined from the load at the time 
(5.0 mN) and the depth of the indentation (Figure 8(B)). 

[0032] 
The results are listed in Table 1. It can be seen that there is a [hardness] tendency wherein 

acrylic group < polyvinyl alcohol group < polyimide group. In Table 1, the measurement units 
refer to the dynamic hardness values. 

Table 1 
Type of color filter 

Colored layer Polyimide group Acrylic group PVA base 
62.8 R 50.5 53.4 
56.7 G 51.8 54.3 

56.9 58.6 B 54.2 
59.4 Average value 52.2 54.9 
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[0033] 
Using the same method as described above, the dynamic hardness of the columnar 

members of the color filter prepared in Test 1 was measured, with the results being listed in 
Table 2. In this case, also, the following trend was observed just as with the colored layer: acrylic 
group < polyvinyl alcohol group < polyimide group. In Table 2, the measurement units show the 
dynamic hardness values. As a result, it is clear that the hardness of the columnar members 
depends on the type of the resin material used for the colored layer. Compared with the acrylic 
group, the strength of the columnar members with the polyvinyl alcohol group is 1.13 times as 
great, and with the polyimide group the strength is 1.27 times as great. This means that when the 
columnar members having a gap control function are formed on the color filter, assuming 
100 acrylic group columnar members should be provided with respect to a prescribed area, the 
number for the polyvinyl alcohol group becomes 88, and the number for the polyimide group 
becomes 78. In Table 2, "on R" means columnar members formed on the red colored layer. 

[0034] 
Table 2 

Type of color filter 
Colored layer Polyimide group Acrylic group PVA base 

52.4 36.3 43.2 onR 
on G 
onB 

46.3 39.9 44.8 
49.2 43.6 40.0 
49.3 Average value 38.7 43.9 

[0035] 
Test 2 

The strength of the columnar members of the color filter prepared in Test 2 was measured 
using an ultra-micro hardness tester using the following method. f 

Measurement method 
Measurement equipment: Shimadzu "Dynamic Ultra-Micro Hardness Tester DUH-201" 
Measurement method: Measured using the loading/unloading test (MODE 2) 
Measurement conditions: 
Test load: 5.0 mN (0.51 gf) 
Holding time: 5 sec 
Loading speed: 0.236994 mN/s 
Indenter type: Cylindrical indenter 50 jimcp (±2 (am) 
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[0036] 
Figure 9 illustrates the load test for determining the amount of plastic deformation and 

the amount of elastic deformation. Figure 9(A) shows the time elapsed in the test versus the load 
at the time. First of all, a cylindrical indenter was used to apply the load to the columnar member 
portion at a prescribed loading speed until the preset load of 5.0 mN was reached. The preset 
load was then held for 5 sec. After that, unloading was performed at a prescribed unloading 
speed (same as the loading speed). This is one measurement cycle. In practice, as shown in 
Figure 9(B), when the preset load is reached in applying the load, the depth becomes Dl, and 
when the load is removed, the depth returns to D2. Because D2 is the deformation amount after 
unloading, it represents the amount of plastic deformation, while Dl represents the total amount 
of deformation under the preset load. Consequently, by subtracting D2 from Dl, one can 
compute the amount of elastic deformation at the preset load. 

[0037] 
Table 3 lists the results of the measurements obtained under a load of 5 mN as the 

measurement condition for the columnar members having different sizes of columns formed on 
the R, G, B colored layers. 

[0038] 
Table 3 

Amount of 
elastic 

deformation 

Amount of 
plastic 

deformation 

Colored 
layer 

Column Column Load Dl D2 size area 

5x15 75 5.01 0.423 
0.248 
0.153 

0.104 
0.079 
0.039 
0.047 
0.047 
0.026 
0.041 

0.139 
0.169 
0.114 
0.083 
0.082 
0.071 
0.057 

0.104 
0.079 
0.039 
0.047 
0.047 
0.026 
0.041 

10x10 
10x20 
15x15 
15x25 
20x20 
25x25 

100 5.006 
5.008 
5.004 
5.009 
5.005 
5.004 

200 
225 on R 0.13 
375 0.129 

0.097 
0.098 

400 
625 

5x15 5.008 
5.006 

0.165 
0.152 

75 0.052 
0.041 

0.113 
0.111 

0.052 
0.041 on G 10x20 200 

5x15 5.004 
5.004 

75 0.183 
0.144 

0.046 
0.039 

0.137 
0.105 

0.046 
0.039 on B 10x20 200 

Here, the units of column size, Dl, D2, amount of elastic deformation and amount of 
plastic deformation are iJ.m. 

-y 
The units of column area are (xm , and the units of load are mN. 
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The same is true in the following tables. 

[0039] 
As can be seen from the results listed in Table 3, for the columnar members formed on 

colored layer R, the total amount of deformation (Dl) changes as the area of the column 
becomes larger and crosses the boundary of 100 |jm2 and 200 pm2. The same variation is 
displayed for the amount of plastic deformation (D2). If the column area of the columnar 
members is over 200 |mi2, the amount of plastic deformation decreases to lower than 0.05 (xm. 
Then, for a column area of 200 (a.m , the amount of plastic deformation for each colored layer is 
found to be about 0.04 (j.m, and nearly the same value is displayed. As shown in Figure 4(B), the 
constitution of the columnar members differs for the different layers. That is, compared with the 
columnar members formed on the other colored layers, the columnar members formed on the R 
layer do not have the side surface of the column covered, and the load is applied directly onto the 
two-layer structure of the columnar members. Consequently, the amount of plastic deformation 
for [the column area] of 75 jam is worse for the columnar members formed on the R layer than 
those formed on the other layers. However, as explained above, for those over 200 nm2, the 
values are nearly the same for the various constitutions of the columnar members formed as 
described above. 

[0040] 
Consequently, it is possible to explain the fact that the amount of plastic deformation can 

be suppressed to 0.05 jam or less for a column area of 200 |jm2 or larger. That is, when the 
bottom cross-sectional area of the columnar members is over 200 jxm2, it is possible to suppress 
the amount of plastic deformation to 0.05 (im or less regardless of the constitution of the 
columnar members. When the columnar members with an area of 200 (j.m2 are formed in a 
square shape, each edge becomes about 14 |im, but this does not mean that there is no restriction 
once the area exceeds 200 nm2. When the area is made larger, the image quality degrades. 
However, because it is preferred that the columnar members not be recognizable at the clear 
vision distance, they should be formed as small as possible. Usually, the resolution of the human 
eyes (the smallest size at which the for presence of points can be detected) is about 1 min of 
angle. When this is taken as the reference in computing, the minimum resolution [sic; the highest 
resolution] when the liquid crystal display is viewed at a distance of about 30 cm becomes about 
87 |jxn. Consequently, for a square with a diagonal dimension of 87 (im, this area becomes about 
7570 Mm2. 

Page 97 of 1919



20 

[0041] 

Table 4 
Amount of 

elastic 
deformation 

Amount of 
plastic 

deformation 

Colored 
layer 

Column Column Load D1 D2 size area 

5x15 75 5.006 
5.006 
5.004 
5.004 
5.007 
5.012 
5.006 

0.237 
0.255 

0.092 
0.098 

0.145 
0.157 

0.092 
0.098 10x10 

10x20 
15x15 
15x25 
20x20 
25x25 

100 
200 0.191 0.12 0.071 0.12 

on R 225 0.187 
0.157 
0.163 

0.105 
0.087 
0.098 

0.082 0.105 
0.087 
0.098 

375 0.07 
400 0.065 
625 0.16 0.1 0.06 0.1 

[0042] 
Table 4 lists the measurement values for the samples prepared by forming ITO layer on 

the R layer in Test 2. Just as with Test 2, shown in Table 3, where there was no ITO layer, it can 
be seen that the total amount of deformation (Dl) changes when the area reaches 100 |xm2 and 
200 i-im2. Also, comparison with Table 3 indicates that while the amount of elastic deformation is 
nearly the same, the amount of plastic deformation displays no dependence on the column size, 
and has a value of about 0.1 |im. From these features, it can be seen that the amount of elastic 
deformation depends on the underlying colored columnar members, and the amount of plastic 
deformation depends on the ITO layer, which is an inorganic film. In this case, when the 
columnar members are designed assuming a deformation amount of 0.12 (im or less under a load 
of 5 mN, it is possible to arrange the columnar members with no dependency on the column size. 
Also, as will be explained later, the ITO film breaking load is much higher, and it is believed that 
there is no practical problem for liquid crystal display devices caused by ITO breakage. 

[0043] 
Test 3 

The strength of the columnar members of the trial-manufactured color filter samples in 
Test 3 was measured using the ultra-micro hardness tester using the same method as that in Test 
2. The results are listed in Table 5. Here, the measurement was performed in the state before 
application of the ITO layer (Figure 6(B)). 
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[0044] 
Table 5 

Amount of 
elastic 

deformation 

Amount of 
plastic 

deformation 

Column Colored 
layer 

Column Load D2 D1 size area 

5x15 0.248 0.124 
0.093 
0.056 
0.050 
0.064 
0.053 
0.040 

75 5.014 
5.008 

0.124 
0.140 
0.095 
0.082 
0.067 

0.124 
0.093 
0.056 
0.050 
0.064 
0.053 
0.040 

10x10 100 0.233 
10x20 200 
15x15 
15x25 
20x20 400 
25x25 

5.011 0.151 
on R 225 5.010 

5.009 
5.013 
5.008 

0.132 
0.131 
0.144 
0.120 

375 
0.091 

625 0.080 

[0045] 
As can be seen from Table 5, when the column area becomes larger, the total amount of 

deformation (Dl) changes when the column area crosses 100 (j.m2 and 200 nm2. This change 
displays the same pattern as that of the amount of plastic deformation (D2). When the column 
area of the columnar members is over 200 [xm2, even for the columnar members made of 
transparent photosensitive material, the amount of plastic deformation is still 0.05 p.m or less. 
Among the samples prepared in Test 3, Table 6 lists the measurement values of those with ITO 
layer formed on them. 

[0046] 
Table 6 

Amount of 
elastic 

deformation 

Amount of 
plastic 

deformation 

Colored 
layer 

Column Column Load Dl D2 size area 

5x15 5.009 
5.009 
5.013 
5.008 
5.009 
5.011 
5.008 

75 0.283 
0.351 
0.212 
0.189 
0.130 
0.163 
0.160 

0.163 
0.241 
0.122 
0.078 
0.074 
0.055 
0.076 

0.120 
0.110 
0.090 
0.111 
0.056 
0.108 
0.084 

0.122 
0.110 
0.090 
0.111 
0.056 
0.108 
0.084 

10x10 
10x20 
15x15 
15x25 
20x20 
25x25 

100 
200 

on R 225 
375 
400 
625 

[0047] 
Just as with Test 3, shown in Table 5, where there was no ITO layer, it can be seen that 

the total amount of deformation (Dl) changes when the area reaches 100 p.m2 and 200 p.m2. 
Also, comparison with Table 5 indicates that while the amount of elastic deformation is nearly 
the same, the amount of plastic deformation displays no dependence on the column size, and has 
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a value of about 0.1 (im. From these features as in Test 2, it can be seen that the amount of elastic 
deformation depends on the underlying transparent columnar members, and the amount of plastic 
deformation depends on the ITO layer, which is an inorganic film. In this case, when the 
columnar members are designed by assuming a deformation amount of 0.12 ^m or less under a 
load of 5 mN, it is possible to arrange the columnar members with no dependency on the column 
size. 

[0048] 
Test 4 

The load test of the columnar members of the color filter prepared in Test 4 was 
performed using the following method. In this case, the cross-sectional area of columnar 
members (4) is 15x25 nm as described above. The amount of elastic deformation and the amount 
of plastic deformation were measured by changing the load as a parameter. 

Measurement method 
Measurement equipment: Shimadzu "Dynamic Ultra-Micro Hardness tester DlJH-201" 
Measurement method: Measured using the loading/unloading test (MODE 2) 
Measurement conditions: 
Test load: 5.0-500 mN 
Holding time: 5 sec 
Loading speed: 0.236994 mN/s 
Indenter type: Cylindrical indenter 50 (xmcp (±2 (xm) 

[0049] 
Figure 10 is a graph illustrating the deformation amount versus the load on the columnar 

members, and measurement data. Figure 10(A) is a graph illustrating the measurement results for 
the columnar member portion of the color filter prepared in Test 4. Figure 10(B) is a table listing 
the measurement data. As can be seen from the graph, when a load of 100 mN or higher is 
applied, the elastic deformation and plastic deformation display the same tendency. From this 
fact, it can be seen that the columnar members are broken. That is, for the columnar members 
measuring 15x25 jim, each column can sustain a load of 100 mN (10.2 gf), and this value is 
sufficient for practical applications. However, there is also a limit for such columnar members in 
practical applications. As can be seen from the graph shown in Figure 10, when a load over 
100 mN is applied, the deformation amount changes drastically. Assuming the height of the 
columnar members is 4 (j.m at the time of operation when a load of 200 mN is applied, an amount 
of plastic deformation of 0.5 pm takes place, and the gap control becomes 3.5 |im. In order to 
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laminate the colored layers to increase the height of the column, the colored layers should 
usually be made thick, so that design and processing become very difficult to perform. On the 
other hand, when a load lower than 100 mN is applied, the amount of plastic deformation 
becomes 0.2 (xm or less, and it is possible to design the columnar members by taking such a 
deformation amount into consideration from the beginning. 

[0050] 
Of course, when a transparent resin is patterned to form the columnar members after 

formation of the colored layer, the height of the columnar members finally needed can be 
designed taking into consideration the composition deformation amounts under said load. As will 
be explained later, while the amount of plastic deformation of each microball under a load of 
5 mN is 0.5 (im as listed in Table 8, the load for the columnar members is 200 mN as 
aforementioned. That is, it can withstand a load about 40 times higher. As a result, the value is 
sufficient for practical application. 

[0051] 
Test 5 

The ITO breaking load test for the columnar member portion of the color filter prepared 
in Test 5 was carried out using the following method. In this case, there are four types of 
columnar members with cross-sectional areas of 10x10, 15x15, 20x20, and 25x25 (jm, 
respectively. The load for said columnar members was then changed, and the substrates after 
loading were observed in a microscope to check for ITO breakage, and a load exceeding the 
breaking level was applied in the test. 

Measurement method 
Measurement equipment: Shimadzu "Dynamic Ultra-Micro Hardness tester DUH-201" 
Measurement method: Measured using the loading/unloading test (MODE 2) 
Measurement conditions: 
Test load: 5.0-750 mN 
Holding time: 5 sec 
Loading speed: 0.236994 mN/s 
Indenter type: Cylindrical indenter 50 (a.mcp (±2 nm) 

[0052] 
Figure 11 shows the results of the ITO breaking load test of the columnar member 

portion. Figure 11 shows the total amount of deformation under said test load. As can be seen 
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from the figures, ITO breaking takes place at a load of 200 mN for 10x10 |im, 350 mN for 
15x15 nm, 500 mN for 20x20 fim, and 750 mN for 25x25 pm. 

Also, it can be seen that the graph that there is an inflection point in ITO breakage. Also, 
the breaking inflection point depends on the column size. For any of these sizes, the ITO 
breaking load is usually much higher than the load applied to the columnar members. 
Consequently, it is clear that such columnar members can function well as gap controlling 
material. 

[0053] 
Comparative example 

The amount of plastic deformation was measured for the spacers when ball-shaped 
spacers were used in conventional color filters. That is, on a color filter substrate free of the 
columnar members but formed otherwise in the same way as in Test 1, spacers with mean grain 
size of 5.00 ± 0.05 jxm and with standard deviation of 0.19 ± 0.01 nm ("Micropearl SPN-205" 
manufactured by Sekisui Fine Chemical Co., Ltd.) were scattered to prepare the sample, and 
measurement was performed using the same measurement method as Test 2. The test method is 
as follows. In the following, the aforementioned spacers will be referred to as "Micropearls." 

[0054] 
Micropearl test method 

A small quantity of Micropearls was added in IPA (isopropyl alcohol, product of Junsei 
Chemical Co., Ltd.), followed by through agitation to prepare a dispersion. By means of 
tweezers, a piece of cloth was dipped in the IPA solution with Micropearls dispersed in it. Said 
piece of cloth was used to wipe the color filter to attach the Micropearls. Then the IPA was 
evaporated at room temperature. Observation in a microscope found one Micropearl grain 
attached for each colored pixel, and this was taken as the measurement object. In Table 1.0, for 
comparison, measurement was performed on both one Micropearl grain and two Micropearl 
grains. 

[0055] 
The results are listed in Tables 7-10. It can be seen from Tables 7 and 8 that the amount 

of plastic deformation of a Micropearl under a load of 5 mN is about 0.5-0.6 jim, that is, the 
amount of plastic deformation in this case is about one order of magnitude greater than that of 
the columnar members of the present invention. 
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[0056] 
Table 7 

Amount of 
elastic 

deformation 

Amount of 
plastic 

deformation Load Sample type D1 D2 
Standard CF (R) + Micropearl 
Standard CF (G) + Micropearl 
Standard CF (B) + Micropearl 

5.006 1.761 0.606 
0.647 

0.606 
0.647 

1.155 
1.122 
1.122 

1.769 5.01 
5.009 1.803 0.681 0.681 

[0057] 
Table 8 

Amount of 
plastic 

deformation 

Amount of 
elastic 

deformation i Sample type 
Standard CF (R) + ITO + Micropearl 
Standard CF (G) + ITO + Micropearl 
Standard CF (B) + ITO + Micropearl 

Load D1 D2 
5.014 
5.014 
5.004 

1.701 0.508 
0.516 
0.515 

1.193 
1.197 

0.508 
0.516 
0.515 

1.713 
1.688 1.173 

[0058] 
Table 9 

Amount of 
plastic 

deformation 

Amount of 
elastic 

deformation Load Sample type D1 D2 
+ Micropearl 
+ Micropearl 

Glass 
Glass 

5.014 
7.014 

1.596 0.423 
0.516 

1.173 0.423 
0.516 1.861 1.345 

[0059] 
Table 10 

Amount of 
elastic 

deformation 

Amount of 
plastic 

deformation Sample type Load D2 D1 
1.688 
0.994 

0.515 
0.328 

5.004 
5.014 

1.173 
0.666 

0.515 
0.328 

Standard CF (B) + ITO + 1 Micropearl grain 
Standard CF (B) + ITO + 2 Micropearl grain 

[0060] 
Comparison between Tables 8 and 9 indicates that while the amount of plastic 

deformation of the standard color filter + ITO + Micropearl in Table 8 is about 0.51 pm, the 
amount of plastic deformation is about 0.42 jxm for the sample with Micropearls attached to glass 
(Table 9). The difference between them corresponds to the deformation amount attributed to the 
color filter itself. It is 0.1 jim or less, and it can be estimated that almost all of the deformation 
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comes from deformation of the Micropearl. When the load is changed as listed in Table 9, both 
the total amount of deformation and the amount of plastic deformation change, so that the 
Micropearl undergoes deformation. In order to check the effect of the number of Micropearl 
grains on the amount of plastic deformation, measurement was performed on samples having two 
Micropearl grains for each pixel. The results are listed in Table 10. In order to reduce the amount 
of plastic deformation, it is necessary to provide plural Micropearl grains for each pixel. 

[0061] 
In the following, determination of the degree of the load on each spacer will be 

explained. Assuming a load of 10 kgf is applied over the entirety of a 11.3-inch (diagonal length 
of the screen) panel. For an 11.3-inch panel, the two edges are usually 172.8x230.4 mm, and the 
area is about 40,000 mm2 (400 cm2). In order to scatter 100-200 spacers per mm2, the total 
number of the spacers scattered can reach 4 million to 8 million. When this number is used to 
divide the 10 kgf load, the load applied to each spacer can be determined to range from 
1.25-2.50 mgf. 

[0062] 
In the following, computations will be performed with more specific data. The pressure 

applied when the substrates are laminated is in the range of 0.45-0.55 kg/cm2. Assuming the 
pressure applied on the substrates when they are laminated is 0.5 kg/cm2, the overall force 
applied to the entire substrate is 200 kgf. With this number, the aforementioned load applied to 
each spacer becomes 25-50 mgf. 

[0063] 
Here, the test load of 5.0 mN (0.51 gf) corresponds to a load on 10-20 spacers. This 

corresponds to the quantity of spacers present in 0.1 mm2 as described above, and because the 
size of each pixel of an S-VGA (Super Video Graphics Array) is 288x96 pm, this corresponds to 
3.6 pixels. That is, the test load of 5.0 mN (0.51 gf) corresponds to about 3 pixels of RGB with 
the conventional spacers, taking into consideration the inch size of the panel and the 
specifications of the display. 

[0064] 
As explained above, the samples of color filters with columnar members formed using 

acrylic colored material in Test 2 and Test 3 have the capability [to resist] plastic deformation 
equal to or greater than that of Micropearls, so that they are sufficiently effective as gap control 
material. On the other hand, for the color filters of Test 1 having columnar members prepared 
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using the acrylic group, polyvinyl alcohol group and polyimide group colored materials, it has 
been found that the columnar members made of the acrylic group colored material have a lower 
hardness than the polyvinyl alcohol group and polyimide group columnar members. As a result, 
it is believed that if the acrylic group [columnar members] can be sufficiently effective as a gap 
control material, the other two types of materials can be considered to fully display the function. 

[0065] 
Application example pertaining to a liquid crystal display device 

Based on the aforementioned trial production results, color filters for liquid crystals (two 
types, that is, a type with columnar members made of the colored photosensitive material in Test 
1 and a type with columnar members made of the transparent photosensitive material in Test 3) 
were prepared having columnar members with a bottom cross-sectional area of 15 x 15 |im made 
of acrylic photosensitive material and with columnar members measuring 50 x 50 (xm formed on 
the sealing material coating portion around the color filter substrate. Each of them was used to 
assemble a liquid crystal display device. First, a TFT substrate prepared using the 
aforementioned trial production method was coated with a polyimide group orienting film and 
treated for orientation in order to form the opposing substrate. Similarly, a polyimide group 
orienting film was coated and treated for orientation for the color filter side. Then a sealing 
material ("STRUCTBOND XN-21-S-B" manufactured by Mitsui Toatsu Chemical Co., Ltd.) 
was applied on the outer periphery of the side of the color filter substrate. Then the opposing 
substrate and the color filter substrate were bonded to each other, leaving only the liquid crystal 
injection part. Finally, liquid crystal was injected into said cell substrates which were then 
sealed. Then, the prescribed driving circuit and illumination device were provided to complete 
the liquid crystal display device. In each completed liquid crystal display device, a constant 
spacing was maintained between the opposing substrate and the color filter, and image display 
function tests gave excellent results. 

[0066] 
Effect of the invention 

The present invention displays the following significant effects. 
© Columnar members are used as alternative spacers, and by selecting the material, size 

and strength of the columnar members, it is possible to fully achieve the same function as the 
spacers in the prior art. 

© For columnar members made of colored photosensitive material, it is possible by 
changing the mask pattern to form columnar members with an even spacing between them 
without excessive processing steps. On the other hand, for columnar members made of 
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transparent photosensitive material, it is possible to form columnar members at any desired 
height with good accuracy. 

® In any case, it is possible to form the columnar members with a constant regular 
relationship, and they can be secured in place. Consequently, there is no degradation of the 
image display and there is no light scattering caused by shifting as would take occur for spacers 
in the prior art. 

© Arranging the columnar members in the sealing portion around the color filter 
substrate eliminates the need to include spacer material in the sealant. 

Brief description of the figures 
Figure 1 is a schematic diagram illustrating an example of the color filter for liquid 

crystals in the present invention. 
Figure 2 shows the first process step in an embodiment of the color filter for liquid 

crystals in the present invention. 
Figure 3 shows the second process step. 
Figure 4 shows the third process step. 
Figure 5 shows the first process step in another embodiment of the color filter for liquid 

crystals in the present invention. 
Figure 6 shows its second process step. 
Figure 7 shows its third process step. 
Figure 8 is a diagram illustrating the load test for determining the dynamic hardness 

value. 
Figure 9 is a diagram illustrating the load test for determining the amount of plastic 

deformation and the amount of elastic deformation. 
Figure 10 shows a graph and measurement data illustrating the deformation amount of 

the columnar members under load. 
Figure 11 is a diagram illustrating the results of the ITO breaking load test for the 

columnar member portion. 

Explanation of the reference symbols 
1 Color filter for liquid crystals 
2 Transparent substrate 
3 Colored layer or color filter layer 
4 Columnar member 
5 Transparent electroconductive film layer 
6 Overcoat layer 
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A^-y^§^?Sa^liati:\ Mff^A-^-y 
R W ^ - y B f c J j & l z m t Z .  

[ 0 0 0 2 ]  
[flaM>8«] ̂  M l l i X V i s V ^ y B  
TFT (Thin Film Transistor : jj 
$77'r<7WV -y^^aEfl*3^ai*fctJV^{i. 

UT I TO (Indium Tin Oxide) mcom 

v u n  y j ^ T  F T U f y  i t z m z s t  
?--y7lxmj$.3tiZ. tlx, ftlzpstocofi 
±*Bi6i>atzm,xn. zw&com&xmz&zmz 
yj'yxr^mzxzmimtfffbtix^z. 
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( 3 )  H 2 0 0 0 - 9 8 9 0 9  ( P 2 0 0 0 - 9 8 9 0 9 A )  

f-yjB&stuiiavbsz t 
[ - 0 0 1 8 ]  

2 fcmm 6 izmmma. mmi 

mmiza^x. msmmaimBBBmmsm^m 
o .  mieis 

sKmmsTfoiztifemwk'ti. 
[ 0 0 1 9 ]  i i ] » C j : * U f .  
mwffimmmvy ? ommmtmrnm 
mwmiz&jjtztii. ifcmmtSEfflfMBa? 
a. 
v^x. 'j?&<£i>m£®fmme>mfflzs<<?-ym 
ZtimtirtimZ WMV%Mz;V>-ymZti 
zmtwrnrnj;  o  zzmgt- tz .  
[ 0 0 2 0 ]  pradttriacfevvctt. mntmrnft 
ztizt:#), r? ~>mizftd isimcommtmsm 
jtstiz. £fcm$maizifficDftwr-ii. 
tfvmz&^x. 
fc. mmmLtzm^m^commim<^hXo 
liZr5 X^BUSEJI 5: Xv ̂  y4 x -y ̂ f - y / 
tzxmmt^vi-yrt&xnb. tm&zt** 
[ 0 0 2 1 ]  
zn&izih. ^yismmzmmmemmimizm 
±ZtiZ>tbklz. WSiati|H»tii:«r<4JS^«-
t&mzn&zttfvzs,. 
[ 0 0 2 2 ]  
im<nm.m-m imivmmmmi UT, 
tywfr&mtf'w-yfmzixtzmsai*#*) ^ 
v a yBT F r^r tTifvbO'yf xmM&m 
mzmmLfzm i comummm^^rm i -04 
-JZimizmm-fh,  
10  0  2  3  ]  @ 1  (i% immcD&mizfrfr&mmin 
(m&m*mm) nTFTTi^tmrn.! icomvm 

£tz.  0 2  ( a )  1 4 .  i O H l  
n A - A * £ m ^ i z m w m s  @ 2  ( b )  t t B t < H i  

W^t{iS?nDo#eO$-ia]±$-ii:S^tco-c-

[ 0 0 1 0 ]  
[MfctWUrt-**:**)#®] ±fBW@WSrafi£t-5^ 
MZ, m%miizsm<r>%pRX'\i. 

yBtf&iitzmx'?? 
ti^x, 
wts i 0 £ /*9~-ym&tuzy$-K*mL&z. t * 

[ 0 0 1 1 ]  mmmz&^xii. mfc^wom-nmz 
fcv nentf^A twut J: 3 
ys-mtftfsjtztiz,. tot:#), w&m&mtK? 
7i'X?5'<9iimi,x75>>m-tut&* 

?)Wj isiimv^-yB&ztitzmt mm 
•tmiz&-fy$-mizmt&. isiiei-i. 
-fyisX? 7̂ CD7'7i'<7)mmttlZ};',xmimt 

[ 0 0 1 2 ]  ifcw^2tciea^^T{4, omm 
Mffivmtf̂ -yBrf&tifzmftmmtztî x. 15 

znmttmmmnwm-ii0 i>w<^ 
9-yimzixfc\><nx:hhZb**<rM*t'*b. 
[ 0 0 1 3 ]  Rfl»jste«v^j4. mmmmmyy 

yyisx 
ffumnsmi;*) i>m<^-?-y 

msixfcrs-iitsROiwgait/hs < Lxfrbn 

isztysm?? iscommmMzz^ xmsmtum 

[ 0 0 1 4 ]  ttimmizmtmwxi*. mm 1  
£fzi± 2 tmnrntf; ̂ -ym&ztitz m^ms izn 

mters-iifi. 31 
LfctfoTJtaa* < 'Srl.^E^^r LT^ t < ttlts«i= 

[ 0 0 1 5 ]  K H U S C t i V ^ r J i .  S f M S B ^ W i t f r 5  
-fyisX 

? y'-Ko'/ji'iiys-mvsis&Kmmzft-ox 
imizmmmzm*)±tfzj:oiz%z>. zntzfr. 0 
m-h yy ̂ 7.9 yrt<F>7y isommitrtifci -3TliS 
BWf jws«-t4 - fc . 
[ 0 0 1 6 ]  ttzmimA £fBS<?)f§BB-m. wmm 1  
- 3 CO V vf^fclSB^lRtto^* - y tltz lift 
nanctjv^, ttE^S-JRtts mEWBtra-WRfc 

t (DX'h & i S -ecosg1 i: -f 

6. 
[0 024] HlK^-fTFTTWfflOSn l lZ t iW 
X. FU-i  yVy-tJ^zmMZtiZ FW VUDLfcy 
-  h K y >f  t i l  y- b&G L t  <Q£jti£mz 

12^^ 
^-yjPjRSil-CV^. COS^l^l 2\tTFTTU 
-tWWfcl  l«0«®^ff i fc iJV^J5r«KHa». vh'J  

0 i (ci5vvcii**>-« 

[0 02 5] Sat. B3IS«ffil2li±awiTOj6»fe«r 
0 .  a y 9 ? b i b - / \ , i 3 & i t L X T F T 0 ) V - z W &  
(SSW) 214, 

& .  
[ 0 0 1 7 ]  raa»«tifLtr. 

#14. SJtff^«5tia®W^TI4. if^il-3^ 

H^X, Btne^5-K(4, IJfEIIBrfc*«rS«fifc-C^ 

Page 117 of 1919



( 4 )  i ! 2  0 0 0  — 9 8 9 0 9  ( P 2 0 0 0  — 9 8 9 0 9  A )  

•  TFTTMfflHeRl l&m&t 
&amHKis 1 1  a±{c»«s*iT 
^4. 
[ 0 0 2 6 ]  6m^Wr^w. 
izfr-yTli. 
R*t4»ii<:BIWSl ?lzl 
T, r$-K5#&ltt>iiZ»& (Bl£lt*e)-8t) 

) . 4fc% 02 ( a) &tM b ) 
fit* Hrs-RSiOJRWtt. 2«IS5et 

i^S-KSIi. 
is X l v *  (01 2.013) i&mLXTl"tUffll 
1 ISraSM-iRfcs.H^^X^^^r^^afc: 
i 1 2 t mjktZtzMzmi 
t>iiX^Z>. 
[ 0 0 2 7 ]  ?%*>*>. i  crmmnmmiz&^x 

tt. 03^§iiSJ:dfc. mfe:/̂ 4a3&*Bg|§^Bi 
1  2 k 3 « r t - « R .  1 3 1 ^ 7 ^ 4 a t t .  £ - f y $ - m i Z  
m*)!.#*). B^mei 2k^o^ 
T'lHiammffi 12 o s. zntzsb. mfc-t&r 
yi'4 anm&mjuzxixmumMi 2 

C 0 0  2 8 ] ^ i 5 .  i < ! O ^ S - l # 5 J ± B 3 R W i l 2 i : H  

X. WitfAl (TA'S-^A) . Cr (?n.M *t 
TWj£a#iTtJ:V\ 
[ 0 0 2 9 3  « c ,  E i 4 s # a a L T .  i i a r s - i i ' s a  

^1*04 (a) fcjjstf-A'Sfc. 
MeiHHEl 1 a±te^5-fflt5i:=Sr4l«»t5Atlft 
iW-6. ftfc, 04(b) teScrj: 3 G.Vffi.Vl'iSZ h 
K9->eZimL* i^V^T04 (c) fc^-Ti^tCsS 
Ji5A^x-yf-y^-f-S. ZvXk. 
m m t z z t x - .  S0j!ffe»$« 11 c L i m m y z -
ffl&StfM&Ztih. 
[ 0 0 3 0 ]  0 4  (  d  )  t S ^ J :  3 1 .  2 0 ^ ^  
m.1 la±t±IEB3WHS12ksSr4ITO«12A 

t-. t c O l l z m f c W l ' } • ; * ? - > 6 a t m f c  
t&. m*x. z0)jmLiziTom2A>t:x.'y+>r 
L. ly'Jxb^-yea^mm-lb. 04 ( e ) fc 

B^m^l 2XW$H#5j&«38i!)ilft 
CXK1 1 a±fc»jRSfiS J: d . 
[ 0 0 3 1 ]  vikmwttzx oiz^ *mi commn&m 

( i )  ̂  i  commnmBx-te. mssm^u^TFT 
Tu^mmi \cr>mtmm.i i a±ci3v^T. a 
mMi2mm^mixm/ut. Rotowmtm 
mmmmi 2mmj: *)9<iB&zii&y$-K5#&. 
Vhtih. *<r>tzih. y^X^AfcttfflLTHei 
81 ISaHW-Sii^fcftoTfcs 7y:sx?yrt(r>7 
?^4ai«««12fcSS^««t. rv^4a(iV^ 

tiowMw^wfliisiKfigMhrfc, s-rrs-ii 
5 0 ±(fT. MS®® 1 2 <%^Xfr 
£>i5)Bf&m«s 12 izm & i  o tea*. 
^95/4 aWlSSW^ti-sTBJIWffil 2*%* 

tAOTJiaawsaiaif: IXCDZM 
aW'Jtfl>LhS*i.4J:5fc:£*. 
[ 0 0 3 2 ] ±ffi^S-M5<7)^{i. 01 ts 
Lfcî 'SrBWtti 2mmm>Lxwx?mm. 

mmm&i 
2coBvii,zmLxwmti*:m#ttczy$ - m 5  a 
vm-s t  L T i ^ B « m f i i i  txb  
x\>\ zny*-mLxmte, mmmm i a ±  
fcfcv^TBSSffil 2 i OPXttMHtc^oTSmni 
12 0 )tm:tmbx o 11 1>c; -e-^isw 
Ttp'BSmffi 1 2 Offiff OT'ftfltf 
J:v\ 
[ 0 0 3  3 ]  i f c ,  ± a < O j ; o l c ^ $ - l i 5 { i B # m ®  
l2kHawciTO(cTJB«ftSftt'fcJ:v^L, *0>mn 

V t m z x .  M t t f A l  ( r ^ ^ - ^ A )  ,  C r  (9u 
^WZXJB&ZtLXm^ I 
w&iz. w f m m i 2 $:^?->Bfcfhxmi lz}i^x 
-tSLxy^-ms^f^-ym^tt^tifiX'^h. 

-mrn-ch*). zcowrnxm. 
hZ tmmfZZ .  -U .  ̂ S-KSfclTOfittM) 
mizxm^i-i^i±. [si^s-Kscos^cois 
rnvrnz. 

jxt. ̂ mz^-h-hmnt̂ n  ̂
- >Bl£Z titzWfcg.W.^nt < tff'J i^U 3 F T 
-fr&TiT- jy-^hv -yrxMihrn^mizm uzm 
2 comMcommiz^xm 6-09 tso*# 
•ts. 
[ 0 0 3 4 3  meizxm&mmizfrfr&mima (M 
A&FSB) cOTFTT^^ffM®2 
5 r^ - r t<7)T'S>l>.  0 7  ( a )  { i .  Z c o m 6 c O C - C B  
iz&^mmm. 07 (b)i5)t<06^D-D 
anci&ofeiinSfflBiS Zti?tUjki-i> nx'b h. 
[0035];; T'Jim 1 ̂ )||«<0®IBi: 

2 1 cDMfcO 
JBWkwBitjStt, vh'j-y^ 
*«fcRit6*ifcBjif««2 2 0 >fim*wby§-mb 
L X .  HBWtt22i2MfcHtr^S-«i2 2a, 
2 2b^t^-CV^^tfcS (06t«-e«O-g5c7) 

;il^>rS-«®2 2a, 2 2b 
nymmtimmrnfa 2 2 1  1 1 1  
fc, -5-OlS®faSm«i2 20MffKjt^T3<m$ 
itS. 07 (a) , (b) 
isi^5-mffi2 2 a .  2 2b^ffi<i. zcosmmm 
mm 2j&»fe7WWHK2 ueawcmttTs 
0 7 ( a )  S I X  ( b )  
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( 5 ) ^ 2  0 0 0 - 9 8 9 0 9 ( P 2 0 0 0 - 9 8 9 0 9 A )  

ttrji<Sr5J:3fc4JEt*U-C»SE3ii,rv^. =5: 
a. i^S-«Si2 2a,  2 2b\mi!mm22bn 
mznoizTm&tetiz,. 
[0036] *m2<7>0m<vBmfcto^x 
I t .  ±aUfcJ:a^5^^5ASfflv^*«2 I f f )  

08fc:^$#T.4J:5fc:.  ZcoyjisAa^ 
r^-WM2 2 a^'o^5-m«i2 2 bOffiBOflWKc 
» 5 J: 5 K: L-caXW 2 2 ±fcfli 0 ±Hf« J: 3 fc=fir 
S. *#2*)9mf>jm£XiXi>, HHKT 
5^5->4 a<7)^W=5r^^ct-oTBSmfli2 2^a« 
•ti t Ji«Wfcl»±Sfi4 J: 3 . 
[ 0  0  3 7 ]  fclc. H9^#!HLt« ±ie^i-iaas2 
2a, 2 2bftt«BMM2 2^BeK6^BiW«. 

i - f @ 9  ( a )  
iz^txoiz. Mmmm. 2 1 ai±.izy$-w& 2 2  
a ,  2  2 b R X M m 9 M 2  2 t % & l T O m 2  2 A * &  
tttti .  a c t ,  t a  9  ( b )  i  ̂ t .  «  
2 1 a^tgS(C^jS$fL« I T0M2 2 AcomHK * 

I T0^2 2A(ctf LTt>«fcl® 
<«rSJ:dfc:HlTOR2 2A<Oj0B5&x-yf->^'t 

2 2bS:y^~V^-ri , i t^f#S.  ^  
5  - « t t  2  2 a ,  2 2 b  t 6  f c t f t f J f l B f r ? ; *  ^  «  
ttHIPFRf*1). -e^mdSc. 
x-zz tmrntzz .  
[ 0 0 4 2 ]  ( 3 ) 3 | s S 2 0 i a S ( 7 ) » » T J 4 ,  ^ 5 - *  

fii2 2 a, 22bWfJiB(7>««S. •X«S2 2^A 
T v X l f c  

«ffaj&liS«(cW>«ii:fcJ: 0 «lRLfc. "t&fc 
ztit>y$.-nm2 2si, 22b(mm<r>mt 

t>. iijirfl. i t ifir< JBrtt-&i fc t f  

[ 0 0 4 3 ]  ±ia^ 2  3 
fc-t^MR^SSILTSIIIrrS C £ <»?**. 
• JJS»2<0«ll<«B*fciJV^Ttt. B«tt®2 2coy 
S-UfcLT. imm2 2«)51-n»2SicBitfJ:d 
fc^K)*t4JEilrt4^S-1BI2 2a, 2 2b§: 

ztiizmMztiZw ^coiui 
f c « i i ! £ * t ' 6 ^ 5 - W K i W M W 2  2 < M m Z i m  
fcffltf«kpCJBft$;h.5i<0T£o-Ct>J:V\ 
[ 0 0 4 4 ]  •  2<7)mMcr>&mizt$^Tte. mm 

«ffi2 2cO/5-JgfcLT, -eco^®^^B#1Mi2 
2km-l,ZB&Ztlhy$-m&2 2ai, 2 2b&®^ 
-trnziFitzw. ttiizmizztiKw ttfcffiitf. 
m&V5-iB^2 2 a , 2 2 b^¥ffij£ffti2®3$t#<7) 

i t  11^. ^ 
fcast. 1  K z z m t  

ma. wmm2 2t®-mx'&&m 
tZ. 1»««2 2^«>T/S-WS2 2 

a, 2 2 b I TO-Cfc«s6«J4'Sr< , 
l«iifelB*«Si22R^5-»fi2 2a, 2 2b3&i 
H-tm?fc4ifcHfcfcv\ 
[ 0 0 4 5 ]  - e o f f i s  j t s o m i  (nmmcommb^x. 
mi&mmmi&x'te. 
(^S-]«5^S-«fi2 2a. 2 2b)tfVv«U, 

(12, 2 2 ) J: 0 fcJRWsWBK^lSSfiS*-
•^krour^L^. ^BgOTkS:^. 

&f ttBS« 
«J:9l»v«i:-r«ffi}5Ri«tv^ 4fc. Wfc^S-K 
A ^ m i S  ( A  1 « )  

[ 0 0 4 6 ]  i f c ,  ® l (0||iS^©<orS-!l5fc 
t . - * 2 « | | » < 0 } B I B H c ^ l , f c ^ 5 - « a 2  2 a ,  2  2  
bcoia^ESr^tTtctv^ ttz, itLfe^S-K 
5a^5-«ffi2 2a. 2 2bk:«lEti!»t6fW3l5 

ffi4>coKif^S^h/i]tp t ^oTPgg 
«fclI»SI<^r4J:dK3»«S#i4t<0i:LTfcJ:v%. 

« .  
[ 0 0  3 8 ]  L - c t i .  M x t f T y  
Xv£EvvtK7 4xv^>":/&KfcVvt, RjCE^Sr 

( f t l S m T o r r )  mm20  
m T o  rrbS-h-K&itmhX'hh* ttbh^X' 
\t. ±iex7^ynzfrfrh~TyXVKJEBE^]£i«<-f 
ftk. v^(i'TyA'5yxtx.yf-y 

i t i&aswtf offl-ts. 
[0 0 3 9] SSV^T. 09 (c) I Z ^ - f k l l / Z .  i O X  
'Vl-yyzixfz I TOR2 2 AJitBrjeoi/s;;* 
- y e b ^ m - T I . .  ^ L T I T O i l 2  2 A f c X y f - > '  

i - i / x b ^ f - y e h z m m t z t . ,  ® 9  ( d )  
a 3 ( 5 « f f i 2  2 a ^ S - » K 2  2  

a, 2 2b!WSBHieaai#[2 1a±fcWjSS#itJ:afc 
t th.  
[ 0 0 4 0 ]  JSLhKagtfeJ: 3*S2cO||}fe^® 
tiiiif. irrvx o Kc%^ni z t tf-e# &. 
( i )  *m2cr>%mmmx'it, ys-m® 2  2  a ,  2  
2 b 21 a mmizftfr 01 uz 

Z<7)tz#>®mL2 1 a. 
z m m y ?  9 y^zmm ixm^-rz^Th 
K, • fJi/XI'JiWJi'A atmmmM2 21 ait 
-f£BK mryi^A a(timizmmmm2 2izmo±A{ 

&J:olzZ&. tcot:#). BKt*75i'X?5'<a)7 
yi/4 ammm^izX'yxmmmm2 2tfM®i-z 
Zkttimtztiijb9ti$. 
[ 0 0 4 1 ]  ( 2 )  *m2cDmmmx'it, r5 - 1  

®2 2a, 2 2b*WWi2 2kH«<OITO(cJ:-9 
T ^ - y J S J S S i i S .  t co f z i b ,  mmw & 2 2 i ^  
-ftistctsv^—ISt-C^5-ttS2 2 a, 
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Wlf-5^2IJ!l t T S 0 0 ] 

ux <- fwziatma's €,£<&(£ tv* 

ej^BHTj > n gmm-s K ^ 

m& 
mztfiMWv* <k£^(t 6 r^ <k£ t-m® - <f&Q> 
* •9«2|tT?jflq-(i*2M«Btel<J^i'l>e^«i5 
aAToadw-s^^vg^/c-^^^ o TS 
H&mt? %*K&£W64X''i6£ 
^ C O S  0 0 ]  

•svsTfflfJ^r^wfoWtti 
y i C. ttt(%ttiimQ>* C£Q>y.(& ££ 9-m 

»» we3f«/c-^y/BM»n>s6/:<^<6 CJL 

wzmim® ^WT-WBW* I Mt̂ ii mwuuam 
[ 6 ^ 0 0 ]  

o ^ ̂ a?i ? r o 
v-s ? z-i-mmwmwctyzcf&m 
/̂:aii!«̂ ffi3ftG?^ ^ if § 3^ - ̂  .v fzimzmmim 

^mi 
^san-ar 
if Sic* <? - ̂^TSHBWMI* ^ 

^=HI»iH¥»7W 

*i ̂  T «»ii&v&K&g£ysft' ̂  r« M ̂  ̂  ̂ 
zjLdxa/ccri^r^£^i^4*i©»Bia 
nw ,n$u:e3M3n#? 
a^fawBr A fi A A/: > x 44&ICA d j,af/c c n 
^ n ̂  ̂  ? 

[ 8 ^ 0  0 ]  

m *>«?iaii:?#-s>f?tfttnH M^^aciaictf 

W - S ^ )  
^g^E c i *• o o i 

^T(jic.«iW<»9V8^»»8i«-T2«|-5^ 
«»»»v¥}»as£>iS«ira&8iMiMG5? -Sf£ 

» - 5 > f - < » e e  ' * 2 2  *  (BBiBKOlDS* 
S K B - Z Z  ' 3  1  * 3 # 3 H I 8 f f i M E - «  I  3  ' B T T  * »  

Z  ' I T  " M N ^ i - q g  
9  ' 9  ^ - 5 ^ - S  

•HfiSHHf 
[e m] 

•0a 
[ Z T 0 ]  

•EjattHfa^^^wx-xwo in [ 110] 

ffiifflTtG? (gg^^) com] 
•Hffljffl 

^«]ir#«^«»»HWBBKO'Segwz« [60] 
°0fflia^ie4-^^» 

mvm'2-m~m%ymu>m%u>WMu>z&C80] 
*0 

flflfflMfft^^flwaa-a^WBo-owgia CA0] 
•0m7k#ag4-*3 

aKKOSOSto s 7 C 9 0 ] 
°0ffljk 

m^swww&wamiMmto T «c s 01 
'EMM 

4-*m^m$,vwm®u>fmu>wm 1«c ̂ 0] 

aK^ H g ? wp j asg3» f f l t oa ® a » i B g a > i «  C £ @ ]  
°0 

ffl^af^t-^ma-ayi^v-vojiH [30] 

vmnymv 1 r c 10 ] 
CKiM^#SO5®0] 

«acf>«^?-w»ib««ii0i 

M&wsivm wT2jB«w8Hcjpai 

m t m m m  imm u s o o i  
*9 

m ^ i m m m  ̂ ^ m h i  
mvs&m'%?a^s'Epioj^si^K-?^21 

( V 6 0 6 8 6 - 0 0 0 3 d )  6 0 6 8 6 - 0 0 0  3 ^  ( 9 )  
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( 7 )  1 1 2  0 0 0 - 9 8 9 0 9  ( P 2 0 0 0 - 9 8 9 0 9 A )  

[ 0 2 ]  [ 0 1 ]  

12 12 l^  5 
/ rdm IW\M (a) ] 

Kl/OPj-flt 
12 l la  

tXTK K\\\^ K\\W\I 

IP 
5 s Dl.-̂  DL"- DL-^ B 5 

(b) /• N G L  

Ha w r y w 12-GL 13 13 9 I L°i (o)}. S°)±= to [ 0 4 ]  i 
b AJ^ w K GL 5A 
4 ColV-———'\ a )^— 

t=sr "7= n I (a) 1 H IF U B 1 2 -  — - v  GL a i lla (oVw—Jfo) (o) [oy— 

nania 5A ^6 

A I (b) 1 ) [ 0 3 ]  
l la  

4a 4a  4a —6 
7777̂ ^-5 (c) 

l la  

12A Ba-12 12 —6a 5  (  I r^k^^^ykwvK^vvwwvk (d) t ] 1 * l la  
lla 

12 12 
5 S \ J™ k\\<V\l (e) 

t 1 [ 0 7 ]  
l la  

22 22 22b 22a 
ks l^s^l [08] (a) r 1 <1 

21a 4a 4a 4a 
22 22 22b 22a 

r̂ Sr î KVvWH i 
(b) t U 

21a 

I 

I I 1 s 22 22 22b 22a 
21a 
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Rt 

1 SSSS3 5SSS3 N\\\1 

2 
S s etg 2 5 

IP) KVWVM I V V V  n i®]  <1 \ \ \ egg 022 22 22 
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[There are no amendments to this patent.] 

Abstract 
Objective 

To make the so-called cell gap between two opposing substrates of a liquid crystal 
display device uniform in order to provide image with good image quality and display contrast. 

Constitution 
Substrate gap adjusting region 33 or substrate gap adjusting layers 21, 23, 25, 27, 29, 31 

used for keeping the gap between substrates uniform are arranged in the region where sealing 
material 19 is coated, that is, the region between driver circuits 11,15 formed on the periphery of 
the substrates in a driver circuit integrated-type liquid crystal display element and the display 
region where the pixel electrodes 7 of the liquid crystal cells are arranged. In this way, the gap 
between the two opposing substrates that form the liquid crystal cells can be kept uniform at any 
position. 
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Claims 
1. A liquid crystal display device comprising a switching element array substrate having 

switching elements, scanning lines and signal lines connected to said switching elements, and 
pixel electrodes connected to said switching elements, a scanning line driver circuit connected to 
said scanning lines, a signal line driver circuit connected to said signal lines, an opposing 
substrate having counter electrodes arranged opposite said pixel electrodes with a gap between 
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them to form a display region and bonded to said switching element array substrate with a 
sealing material formed around said display region, and an optical modulation layer sealed with 
said sealing material on its periphery and interposed in the substrate gap between said switching 
element array substrate and opposing substrate, characterized by the fact that 

a substrate gap adjusting region that uniformly adjusts the substrate gap in the region 
between said display region and said scanning line driver circuit and the substrate gap in the 
region between said display region and said signal line driver circuit is formed in the region 
between said display region including the part covered with said sealing material and said 
scanning line driver circuit and/or the region between said display region and said signal line 
driver circuit. 

2. A liquid crystal display device comprising a switching element array substrate having 
switching elements, scanning lines and signal lines connected to said switching elements, and 
pixel electrodes connected to said switching elements, a scanning line driver circuit connected to 
said scanning lines, a signal line driver circuit connected to said signal lines, an opposing 
substrate having counter electrodes arranged opposite said pixel electrodes with a gap between 
them to form a display region and bonded to said switching element array substrate with a 
sealing material formed around said display region, and an optical modulation layer sealed with 
said sealing material on its periphery and interposed in the substrate gap between said switching 
element array substrate and opposing substrate, characterized by the fact that 

substrate gap adjusting layers that uniformly adjust the substrate gap in the region 
between said display region and said scanning line driver circuit and the substrate gap in the 
region between said display region and said signal line driver circuit is formed in the region 
between said display region including the part covered with said sealing material and said 
scanning line driver circuit and/or the region between said display region and said signal line 
driver circuit. 

3. A liquid crystal display device comprising a switching element array substrate having 
switching elements, scanning lines connected to said switching elements, signal lines arranged to 
intersect said scanning lines, pixel electrodes connected to said signal lines, scanning line driver 
circuits arranged along the two edges at the two ends of the substrate so that they are connected 
to the two ends of said scanning lines, and signal line driver circuits arranged along two edges at 
the two ends of the substrate different from said two edges at the two ends of the substrate where 
said scanning line driver circuits are formed so that they are connected to the two ends of said 
signal lines, an opposing substrate having counter electrodes arranged opposite said pixel 
electrodes with a gap between them to form a display region and bonded to said switching 
element array substrate with a sealing material formed around said display region, and an optical 
modulation layer sealed with said sealing material on its periphery and interposed in the substrate 
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gap between said switching element array substrate and opposing substrate, characterized by the 
fact that 

substrate gap adjusting layers that uniformly adjust the substrate gap in the region 
between said display region and said scanning line driver circuit and the substrate gap in the 
region between said display region and said signal line driver circuit is formed in the region 
between said display region including the part covered with said sealing material and said 
scanning line driver circuit and/or the region between said display region and said signal line 
driver circuit. 

4. A liquid crystal display device comprising a switching element array substrate having 
switching elements, scanning lines connected to said switching elements, signal lines arranged to 
intersect said scanning lines, pixel electrodes connected to said signal lines, a scanning line 
driver circuit arranged along one edge of the substrate such that it is connected to one end of said 
scanning lines while the other end of the scanning lines is in an electrically open state, a signal 
line driver circuit arranged one edge away from said edge of the substrate along which said 
scanning line driver circuit is arranged such that it is connected to one end of said signal lines 
while the other end of the signal lines is in an electrically open state, an opposing substrate 
having counter electrodes arranged opposite said pixel electrodes with a gap between them to 
form a display region and bonded to said switching element array substrate with a sealing 
material formed around said display region, and an optical modulation layer sealed with said 
sealing material on its periphery and interposed in the substrate gap between said switching 
element array substrate and opposing substrate, characterized by the fact that 

substrate gap adjusting region or substrate gap adjusting layers, which adjust the substrate 
gap between said switching element array substrate and said opposing substrate to a uniform gap 
that is equal in both directions parallel to one edge of said substrate along which said scanning 
line driver circuit is arranged and the direction parallel to one edge of said substrate along which 
said signal line driver circuit is arranged, are arranged along the direction parallel to one edge of 
said substrate along which said scanning line driver circuit is arranged and/or the direction 
parallel to one edge of said substrate along which said signal line driver circuit is arranged in the 
outer peripheral part of said display region including the part covered with said sealing material. 

5. The liquid crystal display device described in any of Claims 1-4 characterized by the 
fact that 

said substrate gap adjusting region or substrate gap adjusting layers are formed 
superimposed on said scanning lines and/or signal lines. 

6. The liquid crystal display device described in any of Claims 1-4 characterized by the 
fact that 

Page 128 of 1919



5 

said substrate gap adjusting region or said substrate gap adjusting layers are formed along 
the scanning lines or signal lines. 

7. The liquid crystal display device described in any of Claims 1-6 characterized by the 
fact that 

at least one of the materials used for said liquid crystal display device is used as the 
material for forming said substrate gap adjusting layers. 

8. The liquid crystal display device described in any of Claims 1-7 characterized by the 
fact that 

the substrate gap adjusting layers formed in the region between said display region and 
scanning line driver circuit is formed using the material of said signal lines, whereas the substrate 
gap adjusting layers formed in the region between said display region and said signal line driver 
circuit is formed using the material of said scanning lines. 

9. The liquid crystal display device described in any of Claims 1-8 characterized by the 
fact that 

said substrate gap adjusting region or substrate gap adjusting layers are electrically 
insulated from said scanning lines and signal lines. 

10. The liquid crystal display device described in any of Claims 1-9 characterized by the 
fact that 

the substrate gap in said display region is adjusted uniformly by said substrate gap 
adjusting region or substrate gap adjusting layers. 

Detailed explanation of the invention 
[0001] 
Industrial application field 

The present invention pertains to a liquid crystal display device. In particular, the present 
invention pertains to a liquid crystal display device having a configuration, wherein two 
substrates are bonded to each other with a uniform gap between them. 

[0002] 
Prior art 

In recent years, in order to increase the image processing speed of liquid crystal display 
devices and improve the display image quality, so-called active matrix type liquid crystal display 
devices where switching thin film transistors (referred to as TFTs hereinafter) are disposed 
corresponding to display picture elements (pixels) have been developed. 
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. [0003] 
Switching TFTs that contain amorphous silicon (a-Si) or polysilicon (poly-Si) have been 

widely used for such active matrix type liquid crystal display devices. 

[0004] 
In particular, poly-Si TFTs are easy to move and are incorporated as driver circuits with 

switching TFTs corresponding to pixels on the same substrate from the processing coordination 
standpoint. Thus, it is known that poly-Si is a structural material of TFTs suitable for active 
matrix type liquid crystal display devices, which should be small and have precise display 
characteristics. 

[0005] 
A switching element array substrate for use in a conventional active matrix type liquid 

crystal display device will now be described. Figure 9 is a plan view illustrating a switching 
element array substrate. Figure 10 is a cross-sectional view along A-A', illustrating signal lines 
of a portion covered with a sealing material. Figure 11 is a cross-sectional view along B-B1, 
illustrating scanning lines of the portion covered with a sealing material. In order to simplify the 
explanation, in Figure 9, the pixel part of the liquid crystal cell has been simplified to 9 pixels. In 
addition to the elements shown in the figure, auxiliary capacitor Cs, auxiliary capacitor line 
connected thereto, and the like are also formed on a TFT substrate. However, they have been 
omitted from Figure 9 in order to simplify the explanation. 

[0006] 
As shown in Figure 9, each TFT 503 that is used as the switching element of the pixel 

part is formed on a switching element array substrate 501 of the liquid crystal display device. 
The drain of TFT 503 is connected to signal line 505, the source is connected to pixel 
electrode 507, and the gate is connected to scanning line 509. 

[0007] 
Signal line 505 extends to the outside of a display region surrounded with sealing 

material 511 through the portion covered with sealing material 511 and is connected to signal 
driver circuit 513. Scanning line 509 extends to the outside of a display region surrounded with 
sealing material 511 through the portion covered with sealing material 511 and is connected to 
scanning line driver circuit 515. 
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[0008] 
As shown in Figure 10, which is a cross-sectional view along line A-A', the portion of 

signal line 505 covered with sealing material comprises interlayer insulating film 601 made of 
SiOx, for example, and formed on glass substrate 600, signal line 505 formed by patterning an 
Al/Cr film, and protective film 603. 

[0009] 
As shown in Figure 11, which is a cross-sectional view along B-B', the portion of 

scanning line 509 covered with sealing material 511 comprises scanning line 509 formed by 
patterning a polysilicon film formed on glass substrate 600 and doped with an impurity in order 
to reduce its resistance, interlayer insulating film 601, and protective film 603. 

[0010] 
Said switching element array substrate 501 and an opposing substrate (not shown in the 

figure) having counter electrodes made of ITO and having an alignment film formed on its 
surface are arranged opposite each other. Sealing material (acting as sealing material and 
adhesive) 511 is printed or coated with a prescribed width to cover part of signal line 505 in the 
region between signal line driver circuit 513 and the display region and a portion of scanning 
line 509 in the region between scanning line driver circuit 515 and the display region. A 
superimposition pressure is applied to the two substrates to bond them together with the 
alignment directions of the alignment films of the two substrates perpendicular to each other. A 
liquid crystal composition (not shown in the figure) is sealed/interposed as an optical modulating 
layer in the liquid crystal cell in the so-called vacant cell state formed by the gap between the 
two substrates and the sealing material. In this way, a liquid crystal display device is formed. 

[0011] 
Sealing material 511 used for bonding said two substrates is formed by mixing a spacer 

with a bonding agent. The spacer is made, for example, from a gap controlling element with the 
same diameter and length as the gap to be maintained for the substrates. For example, the spacer 
is made of needle-like glass fibers with a diameter of 5 jam and a length of 20 (im to 200 ^m. 
The sealing material is printed or coated over the aforementioned region to keep the gap between 
the two substrates uriiform. 

[0012] 
In the liquid crystal display device manufactured as described above, however, at the 

portion of each signal line 505, since the interlayer insulating film (0.45 nm), the Al/Cr dual 
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layer (0.8 |jm/0.05 pm) and the protective film (0.3 pm) are formed, the thickness measured from 
the front surface of the substrate 600 covered with the sealing material 511 of the switching 
element array substrate 501 to the protective film 603 (i.e., the gap between the substrates) is 
1.6 (jm. On the other hand, at the portion of the scanning line 509, since the polysilicon film 
(0.4 jim), the layer insulating film (0.45 (im), and the protective film (0.3 (am) are formed, the 
thickness measured from the front surface of the substrate 600 covered with the sealing 
material 511 of the switching element array substrate 501 to the protective film 603 is 1.15 |im. 
The difference in thickness at these portions is 1.6 |jm-l. 15 |j.m = 0.45 |xm. In other words, the 
gap variation of the substrates held by the sealing material 511 can be as high as approximately 
10% of 5 (xm, which is the gap between the substrates. The difference in thickness of the sealing 
material 511 at the two portions results in an on-screen deviation formed by the gap between the 
two substrates. Thus, the image displayed on the screen (display region) will be uneven. 
Specifically, the substrate gap in the vertical direction of the screen does not match the substrate 
gap in the horizontal direction of the screen. Thus, the two substrates are not positioned exactly 
parallel to each other. Therefore, serious display unevenness will occur. 

[0013] 
As described above, the difference between the height of the sealing material over the 

scanning lines 509 and the height of the sealing material over the signal lines 505 results from 
the differences in layer structure and film thickness. However, when TFTs are formed, the 
difference between the layer structure of the scanning lines 509 and the layer structure of the 
signal lines 505 is inevitable. In other words, scanning lines 509 and signal lines 505 are usually 
formed on different layers via interlayer insulating layer 601 to realize insulation. In each 
TFT 503, the gate (or gate electrode) is connected to the scanning line 509. The drain (or drain 
electrode) is connected to the signal line 505. The gate and drain of the TFT 503 are formed on 
different layers via a semiconductor layer. The processing conditions for these layers are 
remarkably different from each other regardless of whether the gate electrode is disposed over 
the semiconductor layer (i.e., a staggered structure) or below the semiconductor layer (i.e., a 
non-staggered structure). Thus, scanning lines 509 and signal lines 505 should be formed on 
different layers with different thickness. The thickness of the portion of the scanning lines 509 on 
which the sealing material is formed is necessarily different from the thickness of the portion of 
the signal lines 505 on which the sealing material is formed. In addition, the thickness of these 
portions varies during their fabrication processes. 

Page 132 of 1919



9 

[0014] 
The length of the glass fibers is in the range of 20 |4,m to 200 jjm and the end surfaces 

thereof are usually sharp. Thus, when the glass fibers are positioned over signal lines 505 and 
scanning lines 509 and bonded to them with applied pressure via protective film 603, the glass 
fibers occasionally damage the signal lines 505 and scanning lines 509. 

[0015] 
To obtain a high quality display image, color and contrast should be improved. Color 

unevenness takes place due to interference of light through the liquid crystal display panel 
because of the nonuniform gap between two substrates of the panel. In addition, the difference in 
the electric fields applied to the liquid crystal composition and the difference in the retardation 
result in uneven contrast and color unevenness. To obtain a multi-gradation display image and a 
high resolution display image, a liquid crystal composition that has a fast voltage-response 
characteristic is used. The light transmittivity of a liquid crystal composition with a fast voltage-
response characteristic largely varies with the retardation. Thus, when the gap between the 
substrates is nonuniform, the retardation significantly varies. As a result, the nonuniformity of 
the brightness of the displayed image deteriorates significantly, which exerts a very adverse 
effect on the image display quality. In particular, in the case of a projection-type liquid crystal 
display device with three liquid crystal display devices, this problem can be very serious. 

[0016] 
For a display image quality of such a liquid crystal device, in reality, the variation of the 

gap between the two substrates should be decreased to around 0.1 (j.m or less. To realize high 
quahty display images, problems that cause an image to be uneven other than fabrication errors 
should be eliminated. 

[0017] 
Problems to be solved by the invention 

As described above, in the conventional liquid crystal display device, since the substrate 
gap at the portion where the scanning lines are covered with sealing material (namely, the 
thickness measured from the front surface of the substrate to the upper surface of the protective 
film over the scanning lines) differs from the substrate gap at the portion where the signal lines 
are covered with the sealing material (thickness measured from the front surface of the substrate 
to the upper surface of the protective film over the signal lines), the substrate gap determined by 
the height of the sealing material on the side where the scanning lines are arranged becomes 
different from the substrate gap determined by the height of the sealing material on the side 
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where the signal lines are arranged. As a result, uneven color, uneven contrast, and so forth take 
place in a display image, thereby degrading the display image characteristics. 

[0018] 

The objective of the present invention is to solve the aforementioned problem by 
providing a liquid crystal display device in which the gap between two substrates is uniform in 
order to improve the image quality and display contrast. 

[0019] 
Means to solve the problem 

The present invention provides a liquid crystal display device comprising a switching 
element array substrate having switching elements, scanning lines and signal lines connected to 
said switching elements, and pixel electrodes connected to said switching elements, a scanning 
line driver circuit connected to said scanning lines, a signal line driver circuit connected to said 
signal lines, an opposing substrate having counter electrodes arranged opposite said pixel 
electrodes with a gap between them to form a display region and bonded to said switching 
element array substrate with a sealing material formed around said display region, and an optical 
modulation layer sealed by said sealing material on its periphery and interposed in the substrate 
gap between said switching element array substrate and opposing substrate, characterized by the 
fact that a substrate gap adjusting region that uniformly adjusts the substrate gap in the region 
between said display region and said scanning line driver circuit and the substrate gap in the 
region between said display region and said signal line driver circuit is formed in the region 
between said display region including the part covered with said sealing material and said 
scanning line driver circuit and/or the region between said display region and said signal line 
driver circuit. 

[0020] 
The present invention also provides a liquid crystal display device comprising a 

switching element array substrate having switching elements, scanning lines and signal lines 
connected to said switching elements, and pixel electrodes connected to said switching elements, 
a scanning line driver circuit connected to said scanning lines, a signal line driver circuit 
connected to said signal lines, an opposing substrate having counter electrodes arranged opposite 
said pixel electrodes with a gap between them to form a display region and bonded to said 
switching element array substrate with a sealing material formed around said display region, and 
an optical modulation layer sealed with said sealing material on its periphery and interposed in 
the substrate gap between said switching element array substrate and opposing substrate. 
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characterized by the fact that substrate gap adjusting layers that uniformly adjust the substrate 
gap in the region between said display region and said scanning line driver circuit and the 
substrate gap in the region between said display region and said signal line driver circuit is 
formed in the region between said display region including the part covered with said sealing 
material and said scanning line driver circuit and/or the region between said display region and 
said signal line driver circuit. The aforementioned substrate gap adjusting region or substrate gap 
adjusting layer may be any element that can keep the substrate gap in the region between said 
display region including the portion covered with said sealing material and said scanning line 
driver circuit equal to the substrate gap in the region between said display region and said signal 
line driver circuit. For example, an organic material with a high insulating property can be 
formed over the regions that are covered with the sealing material so that the substrate gap 
becomes equal. The sealing material that also serves as a bonding agent is thinly coated over the 
substrate so as to bond this substrate to the opposing substrate. Or part of the circuit structural 
elements of the liquid crystal driver circuits may be used as the substrate gap adjusting region or 
substrate gap adjusting layer. Or the lead-out wiring of the scanning lines that connects the 
scanning line driver circuits and the lead-out wiring of the signal lines that connects the signal 
line driver circuits may be formed as the substrate gap adjusting region or substrate gap adjusting 
layer. The height of the lead-out wiring of the scanning lines should be equal to the height of the 
lead-out wiring of the signal lines. The material of the scanning lines may be different from the 
material of its lead-out wiring. The material of the signal lines may be different from the material 
of its lead-out wiring. The material of the lead-out wiring of the scanning lines and the signal 
lines may be different from the material of the scanning lines and the signal lines. 

[0021] 
The present invention is also characterized by the fact that, in the aforementioned liquid 

crystal display device, said substrate gap adjusting region or substrate gap adjusting layers are 
formed superimposed with said scanning lines and/or signal lines. The substrate gap adjusting 
layer may be patterned over the scanning lines and signal lines so that the layer is parallel or 
perpendicular to the lines. The substrate gap adjusting layer may be formed with a straight or 
zigzag pattern. The substrate gap adjusting layer may be formed above or below the scanning 
lines and signal lines. In any case, when the substrate gap adjusting layer can keep the substrate 
gap at the regions between the display region and the scanning line driver circuit equal to the 
substrate gap at the regions between the display region and the signal line driver circuits, any 
layer sequence may be selected and any pattern may be used. Also, the substrate gap adjusting 
layer may be formed over the auxiliary capacitor lines and the like. 
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[0022] 
The present invention is also characterized by the fact that, in the aforementioned liquid 

crystal display device, said substrate gap adjusting region or said substrate gap adjusting layers 
are formed along the scanning lines or signal lines. For example, the shape of the substrate gap 
adjusting layer may be columnar so that it does not interfere with the signal lines and scan lines. 
The substrate gap adjusting layer may be patterned parallel to the scanning lines and signal lines 
so as not to connect to the lines. In addition to the scanning lines and signal lines, the substrate 
gap adjusting layer may be patterned parallel to the auxiliary capacitor lines, for example. 

[0023] 
The present invention is also characterized by the fact that at least one of the materials 

used for the liquid crystal display device is used for the substrate gap adjusting layer. 

[0024] 
It is preferred that the materials used for the liquid crystal display device as described 

above be used since the substrate gap adjusting layers can be easily formed. 

[0025] 
The present invention is also characterized by the fact that the substrate gap adjusting 

layer that is formed in the region between the display region and the scanning line driver circuit 
is formed on the same layer and with the same material as the signal lines, whereas the substrate 
gap adjusting layer that is formed in the region between the display region and the signal line 
driver circuit is formed on the same layer and with the same material as the scanning lines. In 
this case, the material and shape of the substrate gap adjusting layer should be selected and 
formed so that no short circuits are formed between the scanning lines or between the signal lines 
by the substrate gap adjusting layer. For example, the substrate gap adjusting layer may be 
formed as an insulator using interlayer insulating film or the like. When the substrate gap 
adjusting layer is formed from a conductive material, it should be patterned so that it does not 
form short circuits between the adjacent scanning lines or signal lines. 

[0026] 
Consequently, according to the liquid crystal display device of the present invention, the 

substrate gap adjusting region or substrate gap adjusting layer may be electrically insulated from 
the aforementioned scanning lines and signal lines. 
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[0027] 
According to the present invention, the substrate gap at the display region is adjusted by 

the substrate gap adjusting region or substrate gap adjusting layer to be uniform. In other words, 
since the substrate gap in the region between said display region and the scanning line driver 
circuit and in the region between the display region and the signal line driver circuit, that is, the 
substrate gap adjusting region, which includes the region covered with the sealing material, is 
kept uniform, the entire substrate gap that separates the two opposing substrates can be 
maintained to be uniform. In this case, the substrates should be less skewed and twisted. 
Therefore, according to the present invention, the substrate gap holding element (the so-called 
spacer) that has been used in the display regions of conventional apparatuses can be omitted, and 
the image quality can be improved; 

[0028] 
The present invention is particularly suitable for the so-called driver circuit incorporated 

type liquid crystal display device, wherein the scanning line driver circuits and signal line driver 
circuits are formed over the switching element array substrate that also has the scanning lines 
and signal lines, and the lead-out wiring extends from pixel portions in four directions. However, 
the present invention is not limited to this constitution. For example, in another possible 
constitution, one end of each scanning line is connected to a scanning line driver circuit and the . 
other end is electrically open, and one end of each signal line is connected to a signal line driver 
circuit and the other end is electrically open, so that the other ends are not connected to lead-out 
wiring extending from the sealing material. In this case, substrate gap adjusting regions or 
substrate gap adjusting layers that adjust the substrate gap at the regions covered with the sealing 
material on the other side may be newly formed so as to keep the thickness of the substrate gap. 
equal over the entire region of the sealing material. 

[0029]. 
As the switching elements, three-terminal elements such as TFT (Thin-Film Transistors), 

two-terminal elements such as MIM (Metal-Insulator-Metal) may be preferably used. 

[0030] 
As the optical modulating layer, a liquid crystal composition, such as TN (Twisted 

Nematic) type or STN (Super Twisted Nematic) type, each of which has an optical modulating 
function, a polymer dispersing type in which a liquid crystal material is dispersed in a resin 
matrix, another polymer dispersing type in which a capsule-shaped liquid crystal material is 

. contained in a resin, or the like may be preferably used. 
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[0031] 
Operation 

When the substrate gap adjusting region or substrate gap adjusting layer that maintains 
the substrate gap in the region covered with the sealing material, that is, in the region where the 
sealing material is formed between the driver circuit part and the liquid crystal cell part formed at 
peripheral portions of the substrate for the driver circuit incorporated liquid Crystal display 
device, the gap between the two substrates can be maintained to be uniform in all locations. 

[0032] 
Specifically, when the substrate gap at the signal lines and the substrate gap at the 

scanning lines in the portion covered with the sealing material are kept equal, the substrate gap in 
the direction that the scanning lines extend and the substrate gap in the direction that the signal 
lines extend (the longitudinal and lateral directions of the substrate) between the two opposing 
substrates can be held uniform over the entire surface of the liquid crystal cells. Thus, uneven 
color and uneven contrast can be suppressed over the entire surface of the liquid crystal cells, 
and a high quality display image can be obtained. 

[0033] 
Application examples 

In the following, an application example of the liquid crystal display device of the present 
invention will be explained in detail based on figures. 

[0034] 
Application Example 1 

Figure 1 is a plan view illustrating the TFT array substrate of the liquid crystal display 
device disclosed in the present invention. Figure 2(a) is an enlarged plan view illustrating the 
structure in the vicinity of the signal lines in the region between the display region and the signal 
line driver circuit. Figure 2(b) is its cross-sectional view along C-C. Figure 3(a) is an enlarged 
plan view illustrating the construction in the vicinity of the scanning lines in the region between 
the display region and the scanning line driver circuit. Figure 3(b) is its cross-sectional view 
along D-D1. Figure 4(a) is an enlarged view illustrating the pixel portion of the liquid crystal 
display device disclosed in the present invention. Figure 4(b) is its cross-sectional view along 
line E-E1. In Figures 2 and 3, elements in the plan views that are made of the same material have 
been cross-hatched for better comprehension. In the figures and explanations of the individual 
application examples, for the sake of simplicity of description, the pixel portion inside liquid 

Page 138 of 1919



15 

crystal cell has been simplified to 9 pixels. Also, the profile line of the opposing substrate 
positioned opposite the TFT array substrate is nearly the same as the outer profile line of the 
sealing material. For the sake of simplicity, the illustration and description of the opposing 
substrate for each application example will be omitted. 

[0035] 
. As shown in Figure 1, TFTs 3 are formed as switching elements in the display region on 

TFT array substrate 1 of the liquid crystal display device. The drain 411 of each TFT 3 is 
connected to a signal line 5 through a contact hole 417. The source 409 is connected to a pixel 
electrode 7 through a contact hole 415 and a conductive pattern. The gate 405 is connected to a 
scanning line 9. Signal lines 5 that apply a predetermined image signal voltage are connected to a 
signal line driver circuit 11 that sequentially drives signal lines 5 through lead-out wiring 
portions 13 of the signal lines 5. Scanning lines 9 that apply a scanning voltage (scanning pulse) 
that turns on/off TFT 3 to the gate 405 of each TFT is connected to a scanning line driver 
circuit 15 that sequentially drives the scanning lines through lead-out wiring portions 17. Said 
signal line 5 is incorporated with its lead-out wiring portion 13. Lead-out wiring portion 13 
essentially extends from signal line 5. Likewise, the scanning line 9 is incorporated with its lead-
out wiring portion 17. Lead-out wiring portion 17 essentially extends from scanning line 9. 

[0036] 
Substrate gap adjusting elements 21, 23 are formed in the regions where the lead-out 

wiring portions 13 of signal lines 15 and the lead-out wiring portions 17 of scanning lines 9 are 
covered with sealing material 19. 

[0037] 
Each substrate gap adjusting layer 21 is made of the same film as the lead-out wiring 

portion 17 of scanning line 9 and patterned over the lead-out wiring portion 13 of signal line 5. 
Likewise, each substrate gap adjusting layer 23 is made of the same film as the lead-out wiring 
portions 13 of signal line 5 and patterned over the lead-out wiring portions 17 of signal line 9. 

[0038] 
As shown in the cross-sectional view in Figure 2(b), the structure in the vicinity of the 

lead-out wiring portion 13 of signal line 5 comprises the substrate gap adjusting layer 21 made of 
a patterned polysilicon film formed on a glass substrate 200 and doped with an impurity in order 
to reduce its resistance, an interlayer insulating film 201, the lead-out wiring portion 13 of signal 
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line 5 formed by patterning an Al/Cr film, and a protective film 205 formed in that order from 
the bottom. 

[0039] 
On the other hand, as shown in the cross-sectional view in Figure 3(b), the structure in 

the vicinity of the lead-out wiring portion 17 of scanning line 9 comprises the lead-out wiring 
portion 17 of scanning line 9 made of a patterned polysilicon film formed on a glass 
substrate 200 and doped with an impurity in order to reduce its resistance, an interlayer 
insulating film 201, the substrate gap adjusting layer 23 formed by patterning an Al/Cr film, and 
a protective film 205. 

[0040] 
Thus, both the layer structure in the region in the vicinity of the lead-out wiring 

portion 13 of signal line 5 and the layer structure in the region in the vicinity of the lead-out 
wiring portion 17 of scanning line 9 are formed by laminating the low-resistance polysilicon film 
doped with an impurity, the interlayer insulating film, the Al/Cr film, and the protective film in 
that order from the bottom on glass substrate 200. Thus, although the layer structures are formed 
with different patterns, since they are otherwise the same as described above, the overall 
thicknesses tl, t2 from the substrate surface are equal except for fabrication errors. As a result, 
the difference between ti, which is the thickness of the lead-out wiring portion 13 of the signal 
line 5, and tj, which is the thickness of the lead-out wiring portion 17 of the scanning line 9 can 
be restrained to 0.1 (xm or less. 

[0041] 
The TFT array substrate 1 and the opposing substrate (not shown in the figure) that has 

counter electrodes made of ITO and an alignment film are positioned facing each other. A 
sealing material (that also serves as a bonding agent) is printed over the lead-out wiring 
portions 13 of the signal lines 5, which are connected to signal line driver circuit 11, and over the 
lead-out wiring portions 17 of the scanning lines 9, which are connected to scanning line driver 
circuit 15. The two substrates are pressed against each other to be bonded together, with the 
alignment directions of the alignment films on the two substrates perpendicular to each other. A 
liquid crystal composition as an optical modulation layer (not shown in the figure) that has 
positive dielectric anisotropy is filled in so-called empty cells defined by both the substrates and 
sealing material 19. In this manner, the liquid crystal display device is formed. 
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[0042] 
Next, a fabrication method of the said TFT array substrate 1 will be described. An 

amorphous silicon film that becomes active layer 401 of TFT channel regions for switching 
elements and the active layer of TFT that forms the driver circuits (not shown in the figure) is 
formed over a quartz substrate as a transparent insulating substrate. The amorphous silicon film 
is made by low-pressure CVD. The amorphous silicon film is converted to a polysilicon film by 
means of solid-state growth performed at 600° C for 24 h, followed by patterning. 

[0043] 
Next, a gate insulating film 403 is formed by thermal oxidization. Then, a second 

low-resistance polysilicon film is formed by low-pressure CVD. This second polysilicon film is 
used to form the gates 405 of the TFTs, the scanning lines 9 and its lead-out wiring portions 17, 
and the substrate gap adjusting elements 21. 

[0044] 
As an n-type dopant, P (phosphorous) is injected by means of ion injection on both sides 

of gate 405 to lower the resistance to form source 409, drain 411 of TFT 3. 

[0045] 
An interlayer insulating film 201 is formed by low-pressure CVD, and contact holes 415 

and 417 are formed thereon. 

[0046] 
Each auxiliary capacitor 419, which is a MOS capacitor, is integrated with active 

layer 401 and is formed between part of pixel electrode 7 and interlayer insulating film 201 with 
overlying auxiliary capacitor line 423. In this way, the capacitor is formed as auxiliary capacitor 
Cs connected in parallel with the pixel. The auxiliary capacitor line 423 is formed integrally 
using the same material in the same layer as the lead-out wiring portion 18 in a region covered 
by the sealing material 19. The auxiliary capacitor line 423 (and its lead-out wiring portion 18) 
may be formed in the same manner as a conventional auxiliary capacitor line by patterning the 
film used for gate 405 in the same step of forming gate 405. Alternatively, despite the 
disadvantage that the film forming steps and the like are increased, the auxiliary capacitor 
line 423 and the lead-out wiring portion 18 may be formed from another material than that used 
for the gate 405. Although the number of film forming steps is increased, the material of the 
auxiliary capacitor lines 423 and its lead-out wiring portions 18 may be formed from another 
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material than that used for gate 405. The material of the auxiliary capacitor lines 423 or its 
lead-out wiring portions 18 may be different from the material of gate 405. 

[0047] 
The drain 411 of TFT 3 is connected to signal line 5 through contact hole 417, and 

source 409 is connected to pixel electrode 7 through contact hole 415 and an electroconductive 
pattern. Gate 405 is connected to scanning line 9. Said signal line 5 has a two-layer structure of 
Al/Cr. It is formed to connect to signal line driver circuit 11 through lead-out wiring portion 13 
that extends signal line 5. Also, scanning line 9 made of a low-resistance polysilicon film doped 
with an impurity is connected to scanning line driver circuit 15 through the lead-out wiring 
portion 17 of the scanning line. 

[0048] 
Substrate gap adjusting layers 23, 21 formed with the same overall thickness from the 

substrate surface are formed as a layer of polysilicon film formed from the same material as 
scanning line 9 on lead-out wiring portion 13 of signal line and as a layer of Al/Cr film formed 
from the same material as signal line 5 on the lead-out wiring portion 17 of scanning line 9, as 
shown in Figures 2 and 3, at least partially over the two different lead-out wiring portions, 
respectively. Said substrate gap adjusting layers are formed to be larger than the width of each 
lead-out wiring portion and of appropriate size so that they are not connected to the adjacent 
lead-out wiring portions. 

[0049] 
Said substrate gap adjusting layers 21, 23 can be formed in a linear pattern as shown in 

Figure 2 or in a zigzag pattern as shown in Figure 3. 

[0050] 
Protective film 205 made of SiNx is formed as the top layer of the various patterns to 

cover said patterns. 

[0051] 
A polyimide film is formed along with an opposing substrate (not shown in the figure) on 

the surface of said TFT array substrate 1. The polyimide film is rubbed to align the film (not 
shown in the figure). Also, spacers (not shown in the figure) are distributed over the surface of 
the opposing substrate. A sealing material 19, prepared by mixing a photocuring epoxy-based 
adhesive and glass fibers as gap control material in a weight ratio of 0.1 % with respect to the 
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adhesive, is applied to the area of each lead-out wiring portion except for the injection opening 
(not shown in the figure). Said sealing material 19 also acts as an adhesive. The two substrates 
are bonded together by irradiating UV (ultraviolet) light after alignment. It is also possible to use 
a thermosetting sealing material that can also act as adhesive as said sealing material 19. 

[0052] 
A liquid crystal composition (not shown in the figure) is then injected from the injection 

opening using a conventional method, and the injection opening is then sealed with a UV-curable 
resin to complete the liquid crystal display device. 

[0053] 
The liquid crystal display device manufactured this way can keep the gap between the 

two substrates uniform by forming substrate gap adjusting layers 21, 23 with the same overall 
thickness at least partially on each lead-out wiring portion. In particular, by keeping the thickness 
of the lead-out wiring portion 13 of signal line 5 equal to the thickness of the lead-out wiring 
portion 17 of scanning line 9, the substrate gap can be kept uniform along the scanning lines 
(lateral direction) and the signal lines (longitudinal direction) between the two opposing 
substrates. In this way, the positional color unevenness or contrast unevenness can be restrained 
in the display region (screen), and good display quality can be realized. 

[0054] 
Also, since the glass fibers are arranged by coating sealing material 19 on the lead-out 

wiring portion 13 of signal line 5 and the lead-out wiring portion 17 of scanning line 9 as 
described above, scanning line driver circuit 15 and signal line driver circuit 11 can be prevented 
from becoming damaged by the glass fibers in sealing material 19 as opposed to the conventional 
liquid crystal display device, wherein sealing material 19 is applied on scanning line driver 
circuit 15 or signal line driver circuit 11. 

[0055] 
It is also possible to prevent the occurrence of burning when voltage is applied from the 

aforementioned drive circuits to the liquid crystal as opposed to the case when only the outside 
of the scanning line or signal line is sealed with the sealing material. 

[0056] 
If the substrate gap adjusting layers 21, 23 of each of lead-out wiring portions 13,17,18 

are formed wider than each of lead-out wiring portions 13, 17, 18 and not in contact with 
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adjacent lead-out wiring portions 13,17,18, even if a pattern dislocation occurs due to mask 
misalignment or the like during the fabrication process, said substrate gap adjusting layers 21, 23 
can always be formed on lead-out wiring portions 13,17,18. Also, even if an interlayer short 
circuit occurs due to poor insulation of interlayer insulating layer 201 between lead-out wiring 
portions 13, 17, 18 and said substrate gap adjusting layers 21, 23, short circuits to other lead-out 
wiring portions can be prevented. 

[0057] 
When the substrate gap adjusting layers 21 and 23 are formed in a linear or zigzag pattern 

that has a plurality of rows, gap adjusting elements, such as glass fibers, can be easily formed on 
the plurality of substrate gap adjusting layers 21 and 23. Thus, the gap between the two 
substrates is made reliably uniform over a wider area. 

[0058] 
In the aforementioned application example, the substrate gap adjusting layers 21 and 23 

formed on lead-out wiring portions 13, 17, 18 are applied to a four-layer structure consisting of a 
polysilicon film, a layer insulating film, an Al/Cr dual-layer film, and a protecting film. 
However, the present invention is not limited to this layer structure. In this application example, 
in addition to Al/Cr, as a material of the scanning lines, signal lines, and the like, for example, 
WSix, MoSix, or Al/Ti may preferably be used. In particular, when a silicide, such as WSix, is 
used, hillocks, which usually appear when A1 or the like is used as the wiring material, can be 
advantageously suppressed. In addition, when another layer insulating film and ITO are 
interposed, for example, the AL/Cr dual-layer film and the protective film, not only can the gap 
between the substrates be made uniform, but also the signal lines made of the Al/Cr dual-layer 
film can be prevented from becoming damaged by the glass fibers. 

[0059] 
As a material used for forming gate electrodes, for example, doped p-Si containing an 

impurity for lowering resistance, WSix, or MoSi* may be preferably used. With such a material, 
the resistance of the electrode can be reduced. 

[0060] 
In this application example, the substrate gap adjusting layers 21 and 23 are formed, for 

example, in a linear pattern on the side of the lead-out wiring portion 13 of the signal line and in 
a zigzag pattern on the side of the lead-out wiring portion 17 of the scanning line. However, it 
should be noted that the present invention is not limited to these patterns. Instead, when the 
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substrate gap adjusting layers 21 and 23 formed over the respective lead-out wiring portions do 
not contact adjacent lead-out wiring portions, both the substrate gap adjusting layers 21 and 23 
may be formed in a linear pattern or a zigzag pattern. Or, as opposed to this application example, 
a zigzag pattern can be adopted on the side of the lead-out wiring portions 13 of the signal lines, 
while a linear pattern is adopted on the side of the lead-out wiring portion 17 of the scanning 
lines. 

[0061] 
Moreover, the material of the substrate gap adjusting layers 21 and 23 is not limited to 

the material used in the liquid crystal display device of this application example. For example, 
the substrate gap adjusting layers 21 and 23 may be formed with an insulating material that is 
different from the material of scanning lines 9 and signal lines 5. With this insulating material, 
even if the substrate gap adjusting layers 21 and 23 contact adjacent scanning lines or adjacent 
signal lines due to pattern dislocation during fabrication, the occurrence of short-circuit defect 
can be prevented. 

[0062] 
However, if the substrate gap adjusting layers 21 and 23 are made of the material used for 

signal lines 5 or scanning lines 9 or the material used for the active layer of each TFT 3, the 
fabrication process and the construction of the liquid crystal display apparatus can preferably be 
simplified. 

[0063] 
In this application example, the widths of the substrate gap adjusting layers 21 and 23 are 

equal to or several times larger than those of the lead-out wiring portions 13, 17, and 18. 
However, the present invention is not limited to these widths. For example, the widths of the 
substrate gap adjusting layers may be equal to the width of sealing material 19. 

[0064] 
Moreover, in this application example, glass fibers are used as the material of the gap 

controlling element mixed with the sealing material. However, as long as the gap between the 
substrates can be kept uniform, it is also possible to use granular space controlling elements 
(such as micro-beads). Or, the mixing of the gap controlling elements, such as glass fibers, may 
be omitted. 
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[0065] 
Since the liquid crystal display device disclosed in this application example with the 

aforementioned configuration can make the gap between two opposing substrates that is, the so-
called cell gap, uniform, a high-quality, high-contrast display image can be realized. 

[0066] 
With three liquid crystal display panels disclosed in the aforementioned application 

example of the present invention, a projection type liquid crystal display device (the so-called 
projection type liquid crystal display device) having a light source, a light source color 
separation system, liquid crystal display panel, a color combination system, and a projection lens 
system that were disposed in this order was fabricated. With this device, the image'display 
characteristics were studied. The experimental results showed that the device displayed images 
without color unevenness or uneven contrast. 

[0067] 
Forming the driver circuits on all four sides of the substrate and connecting the driver 

circuits to both ends of the scanning lines and the signal lines, as in the liquid crystal display 
device disclosed in the first application example, provides redundancy. Thus, even if one driver 
circuit malfunctions, the other driver circuit can work to ensure normal driving. When both 
driver circuits are operated, distortion and inadequate brightness, due to a reduction in the 
amplitude of the scanning voltage waveform or signal voltage waveform, can be prevented. In 
this case, since the driver circuits are not covered with the sealing material or the opposing 
substrate, a defect in the liquid crystal display device can be advantageously repaired with a 
laser, for example. 

[0068] 
Application Example 2 

Figure 5 is a plan view illustrating the liquid crystal display device disclosed in the 
second application example. For simplicity, the same parts as those in the first application 
example are represented by the same symbols and their detailed description is omitted. Thus, 
only the feature unique to the second application example will be described. 

[0069] 
The liquid crystal display device disclosed in the second application example has the 

following features: in the region approximately covered with sealing material 19 between the 
display region where pixel electrodes 7 are arranged on the inner side surrounded by sealing 
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material 19 and scanning line driver circuit 15, substrate gap adjusting layer 25 is formed by 
patterning along the lead-out wiring portions 17 of scanning lines 9 and the lead-out wiring 
portions 18 of auxiliary capacitor lines 423, and substrate gap adjusting layer 27 is formed and 
patterned along the narrow portions between the lead-out wiring portions 13 of signal lines 5. 

[0070] 
When both substrate gap adjusting layers 25 and 27 are made from the same materials 

that were used to make the liquid crystal display device, the formation process and construction 
of substrate gap adjusting layers 25 and 27 can be simplified since the subsequent step for 
forming the substrate gap adjusting layers from a different material can be omitted. 

[0071] 
For example, in this application example, both substrate gap adjusting layers 25 and 27 

are made from the same materials that were used in the first application example. In other words, 
by using the material for forming scanning lines 9 (and its lead-out wiring portions 17), signal 
lines 5 (and its lead-out wiring portions 13), interlayer insulating film 201, and [sic; or] 
protective film 205, the height of the substrate gap adjusting layer 25 formed on the side of the 
lead-out wiring portion 17 of each scanning line 9 measured from the top surface of 
substrate 200 will be equal to the height of the substrate gap adjusting layers 27 formed on the 
side of the lead-out wiring portion 13 of each signal line 5 measured from the top surface of 
substrate 200. The substrate gap adjusting layers 25 and 27 are formed so that they are higher 
than the other structural portions, such as the TFT 3, storage capacitors 419, and storage 
capacitor lines 423. Thus, the substrate gap adjusting layers can support the lead-out wiring 
portions 17 of the scanning lines 9 and the lead-out wiring portions 13 of the signal lines 5 at the 
same height. 

[0072] 
The layer constructions and materials of scanning lines 9, the lead portions 17 of 

scanning lines 9, signal lines 5, the lead portions 13 of signal lines 5, TFT 3, auxiliary capacitor 
lines 423, sealing material 19, scanning line drive circuits 15, and signal line drive circuits 11 are 
the same as those in the first application example. 

[0073] 
According to the liquid crystal display device of the second application example, since 

the gap between the two opposing substrates, that is, the cell gap, is uniform, high-quality, 
high-contrast image display can be realized. 
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[0074] 
The materials that can be used are not limited to those used in this application example. 

For example, other materials, different from those used for the liquid crystal display device, may 
be used for substrate gap adjusting layers 25 and 27 to form substrate gap adjusting layers 25, 27 
in single layers. In this case, since the thickness of substrate gap adjusting layers 25 and 27 is 
larger than that of other structural portions, materials that can be easily formed arid whose 
thickness can be easily controlled should be selected. 

[0075] 
In the second application example, the substrate gap adjusting layers are formed both on 

the side of the lead-out wiring portions 17 of scanning lines 9 and on the side of the lead-out 
wiring portions 13 of signal lines 5. However, the present invention is not limited in this way, 
since they may be formed on just one side. In this case, the substrate gap adjusting layers are 
formed on the side on which the heights of other structural portions are lower in the region 
covered with sealing material 19, and the height of these layers is brought up flush with the 
higher side. 

[0076] 
In this application example, substrate gap adjusting layers 25 and 27 are formed 

appropriately so that they are not in contact with the lead-out wiring portions 13, 17, and 18 at 
all. However, the present invention is not limited to this structure, since the substrate gap 
adjusting layers 25 and 27 may be formed alongside and in contact with [one of] the lead-out 
wiring portions 13, 17, and 18. The substrate gap adjusting layers 25 and 27 may be formed in 
the same pattern so long as they do not bridge the adjacent lead-out wiring portions 13, 17, 
and 18. That is the patterns of the substrate gap adjusting layers 25 and 27 of the second 
application example may be variously modified insofar as there are no interconnection between 
lead-out wiring portions 13, 17, and 18. For example, the substrate gap adjusting layers may be 
formed in long patterns alongside the lead-out wiring portions 13,17, and 18. 

[0077] 
Application Example 3 

Figures 6, 7 are plan views illustrating the liquid crystal display device disclosed in the 
third application example. In the explanation of the third application example and Figures 6, 7, 
for the sake of simplicity, the same parts as the first application example are represented by the 
same symbols. Only features that are unique to the third application example will be described. 
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[0078] 
In the liquid crystal display device according to the third application example, lead-out 

wiring portions 17 of scanning lines 9 and lead-out wiring portions 18 of auxiliary capacitor 
lines 423 are formed by patterning a single layer of film made from a material different than 
scanning lines 9 and auxiliary capacitor lines 423, such as high-conductivity aluminum (Al), in 
the region covered by sealing material 19 between the display region where pixel electrodes 7 
are formed on the inner side surrounded by sealing material and scanning line driver circuit 15. 
The lead-out wiring portions 17 and 18 are also used as substrate gap adjusting layers 29 in this 
application example. The lead-out wiring portions 13 connected to signal lines 5 are formed 
using a material different than signal lines 5, such as said Al, and said lead-out wiring 
portions 13 are also used as substrate adjusting layer 31. 

[0079] 
Both substrate gap adjusting layers 29 and 31 are formed to the same height from the top 

surface of substrate 200. Thus, the substrate gap on the side of the lead-out wiring portions 17 of 
scanning lines 9 and the substrate gap on the side of lead-out wiring portions 13 of signal lines 5 
can be kept equal. 

[0080] 
The constructions and materials of other structural portions, such as scanning lines 9, the 

lead-out wiring portions 17 of scanning lines 9, signal lines 5, the lead-out wiring portions 13 of 
signal lines 5, TFT 3, auxiliary capacitor lines 423, sealing material 19, scanning line driver 
circuit 15, and signal line driver circuit 11 are the same as those of the first application example. 

[0081] 

In the liquid crystal display device disclosed in the second [sic; third] application 
example with the aforementioned configuration, since the gap between the two opposing 
substrates, that is, the cell gap, is kept uniform, a high-quality, high-contrast display image can 
be realized. 

[0082] 
The materials that can be used are not limited to those described above. The material of 

the substrate gap adjusting layers 29 and 31 is not limited to Al. Instead, they may be formed 
from three laminated layers of Cr/Mo/Cr. It is also possible to use p-Si with dopants injected so 
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as to lower the resistance. Examples of low-resistance materials are silicide compounds, such as 
WSix and MoSix. ' 

[0083] 
In the aforementioned apphcation example, the substrate gap adjusting layers 29, 31 are 

formed both on the side of the lead-out wiring portions 17 of scanning lines 9 and on the side of 
the lead-out wiring portions 13 of signal lines 5. However, the present invention is not limited to 
this structure, since they may be formed on just one side. In this case, the substrate gap adjusting 
layers are formed on the side on which the heights of other structural portions are lower in the 
region covered with sealing material 19, and the height of these layers is brought flush with the 
higher side. 

[0084] 
In this application example, the lead-out wiring portions 13, 17, and 18 are formed as the 

substrate gap adjusting layers 29 and 31. However, the present invention is not limited to this 
structure, since, for example, the lead-out wiring portions 13 and 17 may be formed as substrate 
gap adjusting layers 29, 31 that are separated from signal line 5 and scanning line 9, respectively. 
In addition, the auxiliary capacitor lines 423 and the lead-out wiring portions 18 may be formed 
integrally on the same layer using the same material instead of being used as substrate gap 
adjusting layer 29. In other words, the substrate gap adjusting layers 29 and 31 are formed so that 
the substrate gap on the side of the lead-out wiring portions 13 of the scanning lines 9 is equal to 
the substrate gap on the side of the lead-out wiring portions 17 of the signal lines 5. Depending 
on the layer structure of the liquid crystal display device, only one of the lead-out wiring 
portions 13, 17, or 18 may be used as the substrate gap adjusting layer, or any two of said lead- " 
out wiring portions may be used as the substrate gap adjusting layers. 

[0085] 
In the aforementioned application example, the planar patterns of the substrate gap 

adjusting layers 29 and 31 are formed with narrow lines whose width is similar to that of the 
lead-out wiring portions 13, 17, and 18. However, said patterns may be formed with a large 
width. In this case, however, substrate gap adjusting layers 29, 31 should be spaced apart from 
each other so as to prevent the occurrence of short circuits between them. In the third application 
example, since the substrate gap adjusting layers 29 and 31 are also used as the lead line 
portions 13,17, and 18, said substrate gap adjusting layers 29, 31 are made of a conductive 
material. Thus, if the adjacent patterns are in contact with each other, they will short-circuit. 
Therefore, the patterns of the substrate gap adjusting layers 29 and 31 may be changed in various 
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ways as long as at least the adjacent lead-out wiring portions 13, 17, and 18 are formed so that 
they are not short-circuited to each other. 

[0086] 

In the third application example, a liquid crystal display device with driver circuits 
disposed on four sides of the peripheral portions of the substrate is shown. However, the present 
invention is not limited to this structure. Instead, the present invention may be applied to a liquid 
crystal display device with the structure shown in Figure 7. In this liquid crystal display device, a 
scanning line driver circuit 15 is disposed on one side of the peripheral portions of the TFT array 
substrate 1 and is connected to one end of each of the scanning lines 9. The other end of each of 
the scanning lines 9 is kept open. Likewise, the signal line driver circuit 11 is disposed on one of 
two sides perpendicular to the side of said scanning line driver circuit and is connected to one 
end of each of the signal lines 5. The other end of each of the signal lines 5 is kept open. 

[0087] 
In this case, lead line portions 13 in the region approximately covered with sealing 

material 19 formed between signal lines 5 and signal line driver circuit 11 and lead line 
portions 17 and 18 in the region nearly covered with sealing material 19 disposed between 
scanning lines 9 and scanning line driver circuit 15 are also used as the substrate gap adjusting 
layers 29 and 31 in the same way as described in the aforementioned application example. In this 
case, the substrate gap adjusting layers 30 and 32 that are similar to lead line portions 13,17, 
and 18 may also be formed on the open end side of the signal lines 5 and scanning lines 9, 
respectively. The substrate gap adjusting layers 30 and 32 may be electrically connected to signal 
lines 5 and the scanning lines 9, respectively, or formed as so-called dummy patterns so that they 
are disconnected from the signal lines and the scanning lines. In the example shown in Figure 7, 
substrate gap adjusting layer 30 is incorporated with the signal lines and electrically connected 
thereto. On the other hand, substrate gap adjusting layer 32 is disconnected from scanning lines 9 
but is incorporated with and electrically connected to auxiliary capacitor lines 423. Said substrate 
gap adjusting layers 30 and 32 may be electrically insulated from each other (or as patterns). In 
contrast, said substrate gap adjusting layers 30 and 32 may be electrically connected to each 
other (or as patterns). 

[0088] 

Thus, even in the liquid crystal display device with driver circuits connected to only one 
end of the scanning lines and signal lines, when substrate gap adjusting layers 30 and 32 are 
formed at the other end as described above, the gap between TFT array substrate 1 and the 
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opposing substrate can be kept uniform in the direction parallel to one edge of the substrate 
where scanning line driver circuit 15 is arranged and in the direction parallel to one edge of the 
substrate where signal line driver circuit 11 is arranged. 

[0089] 
The present invention is not limited to this structure. The scanning line driver circuits 15 

may be disposed on both sides of the substrate so that they are connected to both ends of 
scanning lines 9. On the other hand, signal line driver circuit 11 may be disposed only on one 
side of the substrate so that it is connected to only one end of signal lines 5 while the other end is 
kept open. In this case, as shown in Figure 7, a dummy pattern with the same height as substrate 
gap adjusting layers 31 may be formed and used as substrate gap adjusting layer 30. 

[0090] 
Application Example 4 

Figure 8 is a plan view illustrating the liquid crystal display device disclosed in the fourth 
application example. For the sake of simplicity, in the explanation of the fourth application 
example and Figure 8, the same parts as those in the first application example are represented by 
the same respective symbols. Only features unique to the fourth application example will be 
described. -

[0091] 
In the liquid crystal display device disclosed in the fourth application example, storage 

capacitors are formed outside the display region. In particular, the storage capacitors are formed 
in the region covered with sealing material. 

[0092] 
As shown in Figure 8(a), the region approximately covered with sealing material 19 

between the display region where pixel electrodes are arranged on the inner side surrounded by 
sealing material 19 and scanning line driver circuit 15, and the region approximately covered 
with sealing material 19 between the display region where pixel electrodes are arranged on the 
inner side surrounded by sealing material 19 and signal line driver circuit 11 are substrate gap 
adjusting regions 33 that keep the substrate gap between the two opposing substrates uniform in 
both the longitudinal and lateral directions. More specifically, storage capacitor 35 is formed 
along lead-out wiring portion 13 in said substrate gap adjusting region 33. One end is connected 
to lead-out wiring portion 13, while a prescribed voltage is applied to the other end. The 
substrate gap on the side of the lead-out wiring portion 1 of signal line 5 is supported by the 
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height of said storage capacitor 35 from the top surface of substrate 200. Said storage 
capacitor 35 is used to adjust the substrate gap in said substrate gap adjusting region 33. On the 
other hand, said storage capacitor is used to keep the video signal voltage at an appropriate level 
for each of signal lines 5 to which a storage capacitor is connected. 

[0093] 
Said storage capacitors 35 may be formed inside or outside the display region other than 

the region covered with sealing material 19. It is also possible to form storage capacitors 35 in 
the driver circuits. However, when the auxiliary capacitors 35 are formed in the region covered 
with sealing material 19, as described in the aforementioned application example, storage 
capacitors 35 can also be used as the substrate gap adjusting layers. Thus, this application 
example is preferable from this standpoint. 

[0094] 
As shown in Figure 8(b), each of auxiliary capacitors 35 is formed in the following 

manner. A lower electrode 701 on the same layer and made of the same material as scanning 
line 9 or gate 405 is formed over substrate 200. An interlayer insulating film 201, which is a 
dielectric layer, is formed over the lower electrode. An upper electrode 703 is formed over 

' \ 
dielectric layer 201 using the same material as signal lines 5 and its lead-out wiring portions 13. 
Thus, the interlayer insulating film 201, which is a dielectric layer, is sandwiched between the 
upper electrode 703 and the lower electrode 701. In this way, the main part of storage 
capacitor 35 is formed. A protective film 205 is formed to cover and protect the main part. When 
the main part of storage capacitor 35 is formed with the material of the liquid crystal display 
device as described above, the layer construction and the fabrication process can be 
advantageously simplified. 

[0095] 
The height of storage capacitors 35 from the top surface of substrate 200 is the same as 

the height of the part where the lead-out wiring portions 18 of the auxiliary capacitor line 423 is 
formed from the top surface of substrate 200. In other words, the layer structure of lead-out 
wiring portion 18 is comprised of the same material and has the same thickness as lower 
electrode 701, as interlayer insulating material 201, as upper electrode 703, or protective 
film 205, sequentially from the bottom in the same way as the layer construction of storage 
capacitor 35 shown in Figure 8(b), so that the height of storage capacitor 35 from the top surface 
of substrate 200 will be equal to the height of the highest portion in the layer construction of the 
lead-out wiring portion 18 of auxiliary capacitor line 423. In this case, the upper-layer portion of 
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lead-out wiring portion 18 formed with the same material and the same thickness as upper 
electrode 703 is not connected to an external power supply, unlike storage capacitor 35. Since its 
potential floats, the stray capacitance of said lead-out wiring portion 18 that may adversely affect 
the display (that is, poor brightness, delay, etc., due to the current passing through said lead-out 
wiring portion 18) is so small that it can be practically ignored. 

[0096] 
In this way, the substrate gap on the side of the lead-out wiring portion 17 of scanning 

line 9 can be kept equal to the substrate gap on the side of the lead-out wiring portion 13 of 
signal line 5. 

[0097] 
Otherwise, the structure and materials of scanning lines 9, the lead-out wiring portions 17 

of scanning lines 9, signal lines 5, the lead-out wiring portions 13 of signal lines 5, TFT 3, the 
region covered by sealing material 19, scanning line driver circuits 15, and signal line driver 
circuits 11 are the same as those in the first application example. 

[0098] 
In the liquid crystal display device disclosed in the fourth application example, the 

substrate gap between the two opposing substrates, that is, the cell gap can be kept uniform. 
Therefore, a high-quality, high-contrast image display can be realized. 

[0099] 
In the aforementioned application example, storage capacitors 35 formed on the lead-out 

wiring portions 13 of signal lines 5 are used to adjust the substrate gap in substrate gap adjusting 
regions 33. However, the present invention is not limited to this configuration. 

[0100] 
Instead, part or all of signal line driver circuits 11 and scanning line driver circuits 15 

formed on substrate 200 (namely, the so-called incorporated driver circuit type) are formed in the 
substrate gap adjusting region 33 covered with sealing material 19 so that the substrate gap on 
the side of the lead-out wiring portions 13 of signal lines 5 is kept equal to the substrate gap on 
the side of the lead-out wiring portions 17 of scanning lines 9 depending on the height of some or 
all of the structural portions of signal line driver circuit 11 and scanning line driver circuit 15. 
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[0101] 
Alternatively, when storage capacitors 35 formed in the substrate gap adjusting region 33 

as described above are used to adjust the support height of the substrate on the side of the 
lead-out wiring portions 13 of signal lines 5, the substrate gap is adjusted. On the other hand, 
when the substrate gap adjusting layers 23,25, and 29 are formed on the side of the lead-out 
wiring portions 17 of scanning lines 9 as described in the aforementioned first to third 
application examples to adjust the support height of the substrate on the side of the lead-out 
wiring portions 17 of scanning lines 9, the substrate gap can be adjusted, and the substrate gaps 
on both sides can be adjusted to be equal. Moreover, the substrate gap adjusting layers 23,25, 
and 29 may be formed not only on the lead-out wiring portions 18 of auxiliary capacitor 
lines 423 but also on both the lead-out wiring portions 17 of scanning, lines 9 and the lead-out 
wiring portions 13 of signal lines 5. 

[0102] 
Thus, the substrate gap in substrate gap adjusting region 33 can be kept uniform both in 

longitudinal and lateral directions of the substrate. 

[0103] 
According to the present invention, since the gap between the two substrates can be kept 

uniform in the longitudinal and lateral directions by the substrate gap adjusting region or the 
substrate gap adjusting layers described in the conventional application examples, if the rigidity 
of the two substrates in the planar direction is high enough, the spacers of the conventional liquid 
crystal display device, which are arranged in the display region where the pixel electrodes are 
disposed, can be omitted. In the display region where the pixel electrodes are disposed, it is 
recommended not to place an element whose transmittivity is different from the liquid crystal 
regardless of whether the density of the element is low. Consequently, according to the present 
invention, since the spacers can be omitted, the image quality is improved. 

[0104] 
In the aforementioned first to fourth application examples, the active layers use so-called 

poly-Si TFTs made of polysilicon. However, it should be noted that the present invention can be 
applied to various structures using monocrystalline Si TFTs or a-Si TFTs as switching TFTs, 
staggered type TFTs, inverted-staggered type TFTs, two-terminal type devices such as MM 
devices, or the like besides poly-Si TFTs. 
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[0105] 
In addition, the scanning line driver circuits and the signal line driver circuits are formed 

simultaneously using p-Si in the same way as the switching TFTs. However, the driver circuits 
may also be solely made of monocrystalline Si. Or, for the driver circuits, a liquid crystal display 
driver LSI may be mounted on a glass substrate, using the COG (Chip On Glass) method. 

[0106] 
Although it is not shown in the figure, a second sealing material that is different from the 

aforementioned sealing material may be formed outside the driver circuits so as to protect the 
driver circuits from external humidity, temperature changes, and so forth to improve their 
durability. 

[0107] 
In the aforementioned application examples, the opposing substrate is smaller than the 

external size of the TFT array substrate. However, the present invention is not limited to this 
structure. When a plurality of liquid crystal display panels are formed on a large glass substrate, 
the external size of the opposing substrate may be greater than or equal to the size of the TFT 
array substrate so as to simplify the scribing process that is performed after the liquid crystal 
layer is injected between the two opposing substrates. 

[0108] 
In addition, needless to say, it is also possible to make various modifications to the 

materials used for forming each portion of the liquid crystal display device of the present 
invention without deviating from the essence of the present invention. 

[0109] 
As explained in detail above, according to the present invention, the substrate gap 

between the two opposing substrates in a liquid crystal display device (the so-called cell gap) can 
be kept uniform so that a high-quality, high-contrast image display can be realized. 

Brief description of the figures 
Figure 1 is a diagram illustrating the structure of the liquid crystal display device 

disclosed in the first application example. 
Figure 2 is a diagram illustrating the structure in the vicinity of the lead-out wiring 

portion 13 of signal line 5 in the liquid crystal display device in the first application example. 
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Figure 3 is a diagram illustrating the structure in the vicinity of the lead-out wiring 
portion 17 of scanning line 9 in the liquid crystal display device in the first application example. 

Figure 4 is a diagram illustrating the structure of one pixel portion in the liquid crystal 
display device in the first application example. 

Figure 5 is a diagram illustrating the structure of the liquid crystal display device in the 
second application example. 

Figure 6 is a diagram illustrating the structure of the liquid crystal display device in the 
third application example. 

Figure 7 is a diagram illustrating the structure of the liquid crystal display device when 
the driver circuits are arranged on one side in the liquid crystal display device in the third 
application example. 

Figure 8 is a diagram illustrating the structure of the liquid crystal display device in the 
fourth application example. 

Figure 9 is a diagram illustrating the structure of a conventional liquid crystal display 
device. 

Figure 10 is a diagram illustrating the structure in the vicinity of the lead-out wiring 
portion of signal line 505 in the conventional liquid crystal display device. 

Figure 11 is a diagram illustrating the structure in the vicinity of the lead-out wiring 
portion of scanning line 509 in the conventional liquid crystal display device. 

Explanation of symbols 
1 TFT array substrate 

TFT 3 
Signal line 

7 Pixel electrode 
9 Scanning line 
11 Signal line driver circuit 
13 Lead-out wiring portion of signal line 
15 Scanning line driver circuit 
17 Lead-out wiring portion of scanning line 
19 Sealing material 
21,23 Substrate gap adjusting elements 

5 
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£%f&?ho s^tc. (g^ 
*H5 > fcftHib. i£AP < BSiTO) mi>X S? I«{fl 

Q.mw? 
A? 7 4.' f«MMIMtttti 0i:*iBfkSW>i K^ 

19 £§egi/C^'-Ji4t 
19 vxm^^x. teo&mz&ss. 
dfe«i/'cfl»dt>'ttuv c^f) 
&. 9^mUi/t:kS. JJB<Dfi?ii<:^ 
Sifk^siiLtm^^Jia zzm t-c t> J; 
[ 0 0 5 2 ] -ecc-^^ jiXPJ: *mn<C<i3&:$:m*<>X$L 

^Si-CSiih l/C -So 
[0 05 3] CC-J: 

11  t ov  
~*MMS*W{,<tt6£'>tt*GmB3amZl* 
2 3 €SW4C IX\  2fe©S^JS]^^7-CCfgoC t 
I f i X Z & o  W c .  f i ^ . m 5 < C 5 l S f f i 0 g e i S ^ l  Z t m  

1 7 tOmSZXrj - lCTZC 
tx. u<D7£&mi3$} (tn^ 
i f i ] >  {«JE-^IBJ> xvwsm&^-itei> 
ztwvth, cn^ct !>. WX-MZ. 

t  ? z  t t thzmzx .  
*:p;m?i>£t*xisz>. 
[ 0 0 5 4 ]  j s f c .  ± i a < ! > c ^ K H i * i e s 5 < z > f i a r a H ' i d  

13 9 w i 17 K ̂ -.'u 
• t l  9 ^ T i i b ^ X 7 T ' < . > < « : g g g b T V ^ « ) , C ,  C  
©i'-.'UM 1 9 ̂ jc^JiftlggegS 1 5^fi^SL|JM»§ 
1 lC'±(C!3:(#ft:tg^€>i$^©^^^Sttb^'C, 

15 11  ̂ >->1# i 
9<Dtf7Z77 4><i!t>ir>&*z>lif>tlZ£l&miZCt 
t y X Z Z o  
10 0 5 5 ] **:, 7k$mtoi>i.>itmzimmfbm&m 

M t Z f - b t t t t J i  •cHifc*' 
&.<nmhm&&e><»&K:dtenz ti&m* «?t 
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&S¥6-8  2  811  <S) 
15 16 

1 . 2 3  
^citcJ: 

o. suamisiss 2i.23 < $• - >rn 
rj:tl££^-C®t><£*>i'^ (./*>5C»ti« 
^ i ' 5  o t c ^ g i o t : L / ^  - 7 * > .  

[ 0 0 6 2] tctioiŝ ^mr̂ ibt̂ ^tc|S<SSi5 
P££.m T 3<0t&StMK.m^f<.^ 
^tStWfefll'TaHRIBStSBaS 1 ,  2 3  
m«r, «Sxa«JJ:0f#atJ:0BII«ffc©tT&C 10 
i^CdiO-CffSSU^. 
[ 0 0 6 3 ] S fcSSia îislSIa 2 1.23 tf>tl|t*, '$ 

| £EU 1/Sfî g|ĵ  13. 17, 1 8C'<g£ 
i w i f l f t ^ u r c ^ ^ .  c i t P i  

i 9©tii[SjG^^rti(.cu 
xl>£\,>0 
[  0  0  6  4  ]  3  hic% V - £ T £ f e 1 ! ^ ] i W W t 
i s X & r t y z y  
Xi>(0Vt>ti&. C<omci>m^\t^Lifio> { * 

il<0J;5ft> IBIMHiartt%20 
i: 5 K t t y x z i  7 •< > v ft 
z>ctbvisz>, 
[ 0 0 6 5 ] C (OX ^ fttsacc^^ 

^^sSlt. tf(SlSdg3*l& 2^©S^et. 
7^=&fc7-(fcfCA«fftilM^^3> I- 7 

X h £?I3IT 5 C 4 -So 
[ o o e e j  ^ f t ^ ^ t c  

»SifcaftSi'<*JU4: Ttj®, 

[ 0 0 6 9] C (DWi2 ' X 
ii. i'-juft i 

i  5  tvmm'-M* \ 
Qtcx^xmamtotoZHWc* wmzfttak&aQo 
^itmoas^su^i 7fect:msfit?ss^4 2 3^12? as 
OEC8»»l 8K:?&'jt:efiaBliSlfi®2 5<:^3f--i 
> nm$ ntemm <& i ts  0 

1 3 i' 5 -> 

I'^C^&o 
[ 0  0 7  0 1 pga^S^^ISSjl2  5 ,  2 7 ^ .  lb 
tec ixwm? 

s^^ss^2 5, 2i^%mm^m^x 
SftfciCKVtf 6tcifXDimXWJ: t^mthCLi^X-
ZZ<DX\ -eC'twiSfeXftb<Dt?Z> 
Ci^T'STT&tlH/K 
[ 0 0 7 1 j (?ij^tr^jgi?ijr'it, &m\fm&m2 
5. 2 7^Mfmi(./'C. lO^piJililtt 
«>»», -o^Oj&K«l9 (^J:t>^l^diua5fSE|l^! 
7 ) 0:^.^4i, mw& 5 {J:VR I ^ a 
1 3 > (D^mUil, JsfSSfii»^^S&t'tf42 0 1 4, 

%&&<!>m!8,rm2 0 5i£^T. 9^|?ti5 
oeattt# 17ffiitcatt6ft&£timig9igjB2 
^ 2 0 0 ±mfr 6^ § i mm 5 vnztti 
13 ifctft w 6 ft&Mtiiffgmmis 2 7 vs& 2 0 0 ± 
S l f r Z W H S ' b & B l O l i S S t C & f X L ' X i i * * .  c v t g c  
t i Z M & u t i m i t i B 2 5 .  2 7 w i s z « .  F T  
svmmnA 1 Q&fflteam4 2 sft*-, «©<&«> 

cT; ^ tm s tc^err-So 
>Xjfi©J||ccEBt/"Ctt«S!?ft»*viai 30 U X .  ic2ttl9<^ldti]US««^l 7j«te>fflEIH»4 

[0 07 2] ^ t x <-<J>\&<Di&m9. iE&$l9<r̂ I^ 
ffitsfiSKtt#! 7, ff^S, 
^ 1 3 ,  T  F  T  3 ,  f i ® ^ S , t g 4  2  3 ,  i'-MI 1 9 

1 5, ft^SSBttBB 1 1 
ftt'<£#&5<£&S& 1 JraWt? 

[ 0 0 7 3 ] C C'J:  ̂ftw& -̂fi?.̂  f̂eM2© f̂ê  
40'©sass^astcfei'-ci. 

mm. A»#J5:BW 
^^2 > h ^ ̂  ̂  <PiS(slt^&?Sig1-£C 4^-cat 

D s> * t; v 3 > ) ^fasfFt/, ft 

^•c<-<m{m^mizimutctcz, 
> h •? A \- tj?h<rsn>fy-x&Hv£Ktf>mz>t\t<Lo 
[ 0 0 6 7] ±U0>m 1 ^ 

ic^fa<j>^mcmm,i&*c i\m L'i££mpmw&<c-m& 
tc^n-ensBftEBMrtt^-riig^cti, %s&i8& 
£ i ̂-C'^ -%<C-nm®$&iZib<tt&>V± O X *> 
m^SitXE.nnnm^^'y C <i;^ojfeT-<fe-5. 
^^iS^a>^)IeigS.S:«Jjf/P S-ti ̂  c i-CwSWEi®'^ 

utemfrpm m< c 
4ds-CSf4. £*:_hl2<Z>«£, 
(«aSlgK«*>f t * c ^ f t C ' ® ' C « i ( i : i / - i f  y  ̂ rox  ̂  
ft XFS^«^isatcJsf c tffiv n -s 6 c ̂  m fe <fc 
o. 
t ft 0 6 8 1 (^Sf(«2 > ras i 2 (TMtisMcn 

i>. 
[ 0 0 7 4 ] afc, ^^-5 C 4et'tf44 bX\ti 
l-l^^.i 'VftrHMSMSroftKlillB^t.ai*. Mii.tf&tiv 
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sstee-m 11 (10) 
18 17 

3. T F T 3, ti03^a^4 2 3, 1 
9. fc&mz&wst, 1 5. ff^^HSS 1 1 & £©3 

1 OPM& tm (TM&h J: tfW4-Cf&5££ n 
X*<>Z. 
[ 0 0 8  1 ] C  ©J: ̂  

©awwyjaKtoi'T:^.  frfiEgan* ŝig 
^t>i5> -s -fe JU•#> ^ ̂ aj-fb t r, ^t^ciaw 

$>gf*:3 >  l  y ^ b  C i^'CS 

v. a&vvimwmw&mtim&m*.>&ctvms.u 
I 'C&i t tH 'Cb to i ' ,  
[ 0 0 7 5] ifc, ±330M&V(tmmimmm&ie: 

9 S U 1 7 wot is'ms <0113? tt 
3<lliOM^«idSt/A;^ cncc-^ccii 

1 ifSSBiaWttiW^-Att 1 9 •C?ifc>n6fit3rtK: 
-S x, 

•e©* s 

[ 0 0 7 6 ] tic, ±s3!SfS#r-i££^vMi2§2 
5. 2 7Ml^ai'l/E«W^13, 17, I8i±t:# 
ttttKBKl/fc#, 
atiK/BMtt^ld. 1 7 .  1 8 tc*# 1/09 5 J: 5 ten 
S®F^@^J12 5, 2 7 

3 .  1 7 ,  1 8 o c i i i u o -̂ <j>&mm?m 
Mm2 5, 2 7 
JSl/tfeJ:K 64»«0^9|«ffll, 
i2Mtf 9 13. 17, 18^5 OJWSHl/Orl^ -5 
E'CfcW*, ^2^tePil^fe^6gKKI(®3SgS2 
5. 2 7©M3?->{^^<jr^H^nI^"C^^. 
fi*ak'E«nis-i 3, 17, -

[ 0 0 7 7 ] <5^86^3 > 196. H? iMV3<[>«tt0M> 
&&&mitsiZ*?:¥wmx'<hZo 
9tomii*vm* HT^'-CB. smomttibQ 
wen i i: 
Tjvriifecc. 

i./r^BJ-T'So 
[0078] t  3  ̂  i & ^ g m c  -  r  

i#. •>—.'L-.f't i 9T"-atnycrtiaj^iSis^7^.«$ 
nA:^7j^i?8i^Ssig§g^lSS& 1 5 1 
SKA-jflwaBtbniflBJSK:, €^9tc^3n^ 
fl^TbB usmw 1.7 feet: Cftiavsa^ 4 2 3^^$ 
n-ssiaeffi L/ge^^ 18 9 
4 2 3iiiSfeW, 1 <r-'U 
5 i •?A> - ̂  > yi/*c»« 
u. c^iflfiauatawi?, 1 ssiisHimEJi 
2 9i(./"C*fflT&i4^c, 
»HlUSa»«»13<:fi#«5 4«»C4^«:Wt»t:« 40 mTZ£ / >lc rZ> ,  
*.«»«©A i ztm<ti>'aimi'r. 
Ut iM 1 3 «ttmi0M!B3 11 b X& M?ZCt  fc 
ttss-iori'-s. 
[  o  0 7 9 ]  mizommwmgm2 9 ,  3 1 ^ .  tt> 
tcs»2 0 0 HiB^^otiS^jMSir/iS^tcSirt^ *iA. 

10 [ 0 08 2] & fc, ^ I ̂  C 4 #1?«• 
± 1 2 ©  J :  ̂  U UK K . 
2 9 .  3  1  ±ii<D£mBm 
VMVfe lC iy .  mM ZCt /U o /CrO SlKftJi 
tzciuZbvJtfgX'&Z. 2>ZK>& hzn* 
iM/CfitStafkC'A: p - S i i>J: t*, C $>& 5 
nf<6Sta(fe«rl3^C4^C'^-&W4iU't:ii. PUttW 
Si,  ^MoS i ,  V&SKLi'VW FtHtWem** 
C t & V B Z .  
[ 0 0 8 3 ] * tc, ±ia^5g«riiMm^lSSS2 

20 9. 3 1&^a9®fl#dU/&ai&0l7M£ffW 
5 I ft a 1 3 fflt ©M^^ES C 
nc'^citp^ttT, x t 
J:t». 

icmii xs •& «J: ^ tcf ^ c 4 li 

[ 0 0 8 4 ]  $  It&MftXUl I Zf f i  L&mm 1  
3 .  1 7 ,  !  8 c r > ^ r « r C m M a H S l S 2  9 ,  3 1 4 1 /  
tcfr. cn<r>»tam^-r\ 

30 13 ! 7 ftefi-enroaa» ^̂ 91 {̂ r̂-c-
n-e'ns^Rar^ia^js2 9.314 O-C^JUW^-^, 
•iSfrgem 2 3 4 ̂ CM| 1 8 
f ' l g S f i ^ l ^ S g S 2 94 0 

-?$ 07E2£«9C'ii# 
t&UB K t fftl 3 iRij 4 ft5 ©51 a- tti OESgSPB-! 7 

^tciHSiiiiMEiss 
S2 9, 3 i tflBurnisrj:^. ccfttcfe, 
t t l R c r > J l t l £ ( C  J :  - ?  r  l «  I » I f l  l / E S S #  1 3 .  1 7 ,  
1 0X 

ttMKM 4 U'C wmr 6 X -5 «: U X b £ la C 4 # t ̂  « 
ffc&t'o 
[ o o 8 5 ] **:. ±i2^f^r'iigsaa^i!iiE&2 
9. 3 lfl»fflM.,t*->«ISfflt,E«aJ#.l 3, i 
7 I 8 4Blf9rtfW<iiOfflStC®fl4t/&jiV u^'ffecc 
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GH^ P e  - 8 2 8  1  1  in) 
20 19 

MNeM8R2 9 ,  

*> t mtx&z 3\&i&cttctf>x-
*>Z. 
13. 17, 1 8 £ *> G «H > £ ̂  ttBBB'C*>*1 
It. haLOW 3 V%temc 2 9, 
3 l © / * ^ - > t«t'r30! 5^l6tift'S, 
[ 0 0 8 6 ] ±!S^te^C«, S^C'/aia^D 4>5CCig 

fiblsl5S^«g3 is 

SC' fen-ct'-S J: ̂  <>, 

^fltw&ccfc. ft5o 
kAtttmatRtotcBmmMais i ^BHSCDSS 
niKtt&BS 1 
ati-c. cn«s«aiBHfflfiii3 0ttr®^j;^«: 
rtwsy:t^ 
[  0  0  9  0 ]  ( 4  >  ffi$teW4 <0%1im<D 

»W»cn«!>#tCWBl«Gflt^, C<E>tttC «>, fil̂ lig! 10 rJfi>C€'̂ 4©^5g<?l]OSft 
7cSifiR|6S&@iS 1 &#1F T7IWH 

 ̂i C'jiiam:- mi wz IBS $ n-c z&m 9 ©-igtc 
»«sn, it 
wmmft 1 1 GS^/aja^eyia^&mig^liSS 
rtsmzn/cjS^i&y.T^^(S]€> liSWc' 
WKBs^n-cii^mso-iiwumsn, 

ft -? trc»-s J: ^ c ^ 
fibjS^jBJS&CASo 
[ 0 0 3 7] C (O^lCit. itw&.£#«HB«I0H 1 
1 t<m<»l'-*4tl 9tC«H3W*>ft'SIW«tC*««?1 
at fcti b£i»^f> 13, KJ:Uikim9 tTk&WMgmm 
1 Si^felOi'-Ji'f'tl 9«®t:)$fc>*v&iswc*5Wa 
11fttats»017, isz±mom&&tmIKCH 
«nMans«&9t 3 lior^r^-^, flms 
fe 9 -en-t-nc'^M;: m&m 1 a? a 

13. 17, 1 8 3 
0. 32'&gft^,Cfe< COC'S^S 
TOgCS®3 0. 3 2it «n-t-nff^5, ££m9 
K:*W«:Wtt3n&j:^KSRW"c^«fc<, 

1217 Sfefel^P^SS 0 iiff^5 
4-(«BttS»>'C«W«:«8ft3n'C(r»6. -*. WR 

3 2 tt% 9 i ii^j o fi$ nriwi sn 

|S5S1?«ilsm©g&fiKl*|sj t i> 
CC. C<DB4 G 
•osw*. 
[0 09 1  ]  
li. , 
^ i'- .'iftc^n^^^tc-ec'giass^^t/c. 
C4«:«fit4(/'C^. 
[ 0 0 9 2 1 0 8  ( a  >  1 QtrS 

20 ^ ft7 ^ie?<j $ 
mm, 1 5 i <mm'- m 1 9  ̂  * <? rasjast»n 
•2>P.«fe J: - .'L-t-t 1 9 -ca^n?cPJ«iJ(D@^«S 7 
^i291JSnfc^ |̂gi|SifI .̂«^ft®BS! 1 iCf^> 
witti Qtc^^-cUtoiiton^niiWi. m-rz 2  ̂

t ̂  ^tcisi-rir^cc 
r 3 3 x-b* c t &&&£ o x 

l"S. C<^S»iai^5@l5Pi?23 
?ietUlsB*8l£ 1 3 tca^-CWWflS n 
*£4;itC5lSiiK,gSjfti 3(C^^«AHK«($n«Uk 

30 i«fttc>flSEK»ttsn-c<,»4. -eo ccoshes 
5©fcfi2 0 0 ±m^*>€•&$ tc J: ̂  Cff ̂  5 C'51« 
ajGisssi 3$n-ct,ce-ms 

-en-eti^^ -Cti0ttlft«atR4 2 3 4 W-*®a3nTS»69«!* 
4>. 0l^t«8ftPBKaiKff3 

0. 32tt^tttaufyfc ^ 
•)IBSnfeWfi«:««l/-C4j:^. 
sar^iasis30. 32(^t,^^-
>i0T) ««Snfc#att:«JttG-CtJ:c^ 
[ 0  0 8 8 ]  c c r .^t ?(aEMBS#££tt4>aJia4>- 40 S£35 

moJ :  5 ic<-v{ikmiiic&smim3iMi230 .  3 2 & 
S»^4CitcJ;D, TFTTlWSfel tmMtStO 
S&CC-smWi:. TE&ffig&fBlSB I 
liJJKrwte^mtflnaaijRiMpiK 1 1 *>.*.» 

any/ctftcfiwrsftuwcRW' snc^-s 
[ 0 0 9 3 ] C C-SIBSS 3 5 (t. ±§3<»J: 5% 

W  i  9 < c j : - ? ' C .  ̂^ t s p i t c s f t  

/c/cG. ±131̂ 46̂  ̂Sccu-A-rf  I 9 
itcj:«. cordis 

3 5  ̂ sismsisai o-c&mtz  c  wczz  
i C»5 f̂c«>, C C',#X'±i2*!S î»f $ O ̂  
^OC'T-^A-
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tsswe -  8 Z 8 1 ! 02) 
21 2? 

0 3iiraa«>T«67 0 1 
nifiiKtta o i muctizj:o. sssss ro<c^ 

a s r - s j :  ̂ 0 5  c c >  
J: ̂  KjftffifcvKBOWBaftfti m*. >X SIS@$ 3 5© 

v&vff&cz&vsz  ©tr-fif i b *, »o 
1 0  0  9  5 ]  C « > £ ® S S 3  5 2  0  0  ± 0 2 ^ 0  

•^$sg4 2 3©5l^iaL/i2«^^ 1 SASf  ̂ io 
Jtt3hfe*^«)IMS2 0 0±Mfi>Z><D&$tciiKf^. Cfcr-

^os^^S3 5«'gfe2 
0 o Jts^ Z<D& $ i, s 3 «>? i ̂  B os 
mua i aosiiiii^g±m>i5$tv%i>< 

5l^ail/a3»S|l»l 8©S{gji^E|8 ( b )  
K « r S 8 i $ C 3 5 T @ ^ 6 l l g ^ T  
mm ? o i sr^if#fli2 o 11 

±«®7 0 3&Bl>W*©BUtt 
n. ieSH2 0'5. c 
0 1  «, ±mm 7  o  3  i  m mM<m vn 2 0  
M11ffi l/E«»» 1 8 
mz wwvmmc&m ux a hr? a - r < > y# 
ai4ja-7'ci"6©,c. 
5«cWl/t:jaWKWI»t^6J;^i5f«Stt«* {-? 
* 0 COII «ttt uetfttta 1 s 
art> «»iA,imtiT#-S»i 

wess a>5i#ait'ag»^ 13 
17 ffli ©mgnmeufc^-KSSs-ri j; 5 w 

natcuwucij;^. 
[0 10 1] S«gnHtSHfi1PilS3 3K:M>-C 

±12©J: 9 3 5 *W^-Cflrea5 12? ffi 0 
sm# i sm-M&vsmz zmrzc IKJ: o 
&Bim*SMSt6iti(C% 
ZMb&mM!# 1 1 
V^UtcJ: 2 3. 25, 2 d Z&rf 
o c. iE±m9<&?i2ft8uBBm®917wmte<zjL& 
it2iatt*c*ej:9Misam*m&i>-c. mmo 
stum** o < Hf-tcaB*4 c <t trnvss. a 
kmssm4 zootizMog&m i $<»#%£ 
r. £283 ®91 # HJ OBe««» i 7 XJ: O'iî S <J> 
m&u&mm 13 £>5 2 3 > 
2 5. 2 9 0 >J:>>U&Wa®m&®Z}tWUXi>£l.>C 

[0 10 2] C«>J:^(Ct(BiBnBim33lCi<*>X 
mtevsmnxmictorc -> xwrnm-zxi-iazm *> 
ctipc-%i>. 
[ 0 1 0 3 ]  -*fmizj:ft\£.. v±Q>&wmx-

i c x ^ x  
tcoX^b< \Zr>C t&X'&i><7>x T&VM&VMT) 
(Siccc-Si^t^v wztMnit. 
K.to<< nxi> 
f c * * - * P Z i m ? c v x t u s  

%*&*&&* ntczkth®.mc\t< 
A-^ -17-C J: ^ fM&t ges L, 
itvc l»l»o 

®'g<»zhUi>&£mt> 
C t l f i V S i .  

[ 0 10 4] S*. y.±®^ I 752^4©gteUfflKfe^ 
m  ^ • s  P  0 1  
y - S  !  T F T t J B l ' f c t B & C - ^ K j t ^ f e # .  C < ^ > f l f e  
K<». p 0 I y - S 1 T F Tfl>^tt6-«MtaS i T F 
T * * l ' t * a - S  s  T F T Z A J v f Z ' m v T F T l i  
U X  S I » t c m s ^  T F T  ( D t t & v *  *  *  t f a T  F  T  H  '  
3fi©«^<»iS^*#a[TFT#a6«>«&«>. 

C 4 i# s ̂  5 fc C >0 

[0 10 5] **:. 
X^ "/* > mm F T P - S I «Jic»'CH>S 

SS »X&MlsT. *t J: < 

1 

[ 0 0 9 6 ]  £ £ e s 9 0 1 1  ̂ t t i u a s ®  
ayj 17 5 c? 1 # a ! 
3 i?]0S®feir^i^^b < zm zct&xzz ,  
[oos?]*vxx-om-it&m .̂ tgrnvw* 

7. it#»&a>5i«u^siH 
^ 1 3 ,  T F T 3 ,  i'-Mt I §(DKfmm. 
nmm& 15. ft-^«mEs 11 ̂  1 

t cT: ̂ t'Wr^^sntri,»*. 
[ 0 0 9 8] ccc-j: *> Kft&cWMZ titcm4<Q'£&m 
<D&M,&fc£Bl£«)t.>Xb. /̂ fSlSĝ n̂  ZfeCC-S® 
mm. ARtt&R 

30 

€>. 40 
[ 0 0 9 9 ] >2*5. -hlB^5£^-CiiS«fe1^Sgpi^ 3 
3«4si'rSf6f 
mw 1 3  KfiEgsn^gisgas 5  zmi>tcv>. -m 

r 0 i 0 01 roofliuc0 0 htcr^sg^n 

itcfticmwa 5 1 s & os 
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Abstract 
Purpose 

To minimize the variation of cell gaps. 
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Constitution 
In the liquid crystal cell, liquid crystal is sealed between a pair of substrates (1), (2) 

bonded to each other via frame-like sealant (11) consisting of a resin including a gap material 
and, at the same time, on the inner surfaces of said pair of substrates (1), (2), electrodes 
corresponding to display area E and lead parts (5a), (6a) extending to the outer side of said 
sealant (11) are formed, respectively; in this liquid crystal cell, plural dummy films with film 
thicknesses nearly equal to that of said lead parts (5a), (6a) are formed on the joint part joined by 
the sealant (11) on the inner surface of at least one substrate (1) at a prescribed interval over 
almost the entire area, excluding the areas passing said lead parts. 
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Claims 
1. A liquid crystal cell characterized by the following facts: liquid crystal is sealed 

between a pair of substrates bonded to each other via a frame-like sealant consisting of a resin 
including a gap material that defines the cell gap, and at the same time, on the inner surfaces of 
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said pair of substrates, electrodes corresponding to the display area and lead parts extending to 
the outer side of said sealant are formed, respectively; 

in this liquid crystal cell, plural dummy films with film thicknesses nearly equal to that of 
said lead parts are formed on the joint part joined by the sealant on the inner surface of at least 
one substrate at a prescribed interval over almost the entire area, excluding the areas passing said 
lead parts. 

2. A liquid crystal cell of the active matrix type, characterized by the following facts: 
liquid crystal is sealed between a pair of substrates bonded to each other via a frame-like sealant 
consisting of a resin including a gap material that defines the cell gap, and, at the same time, on 
the inner surfaces of one substrate, plural pixel electrodes arranged in a matrix configuration 
corresponding to the display area, plural thin-film transistors connected to said pixel electrodes, 
respectively, gate lines and data lines for supplying a gate signal and data signal to said thin-film 
transistors, and lead parts extending from said lines to the outer side of said sealant are formed, 
on the inner surface of the other substrate, a light-shielding film opening at the parts 
corresponding to the various pixels, opposing electrodes corresponding to the entire region of 
said display area, and lead parts extending out from said opposing electrode and said light-
shielding film are formed; 

in this active matrix type liquid crystal cell, the outer peripheral parts of both said 
opposing electrodes and said light-shielding film are formed with a contour corresponding to the 
interior of the joint part made of said sealant. 

3. The liquid crystal cell described in Claim 2 characterized by the fact that the outer 
peripheral edges of said opposing electrodes and said light-shielding film are on the inner side 
with respect to the outer periphery of the sealant. 

4. The liquid crystal cell described in Claim 2 characterized by the fact that plural dummy 
films with film thicknesses nearly equal to that of the lead parts are set at a prescribed interval 
over almost the entire region, excluding the regions where said lead parts pass, on the joint part 
made of the sealant on the inner surface of one substrate. 

5. The liquid crystal cell described in Claim 4 characterized by the fact that the dummy 
films are set on the inner side with respect to the outer periphery of the sealant. 

6. The liquid crystal cell described in Claim 5 characterized by the fact that the dummy 
films are formed in linear shape along the width direction of the sealant, and the ratio of the 
spacing between the dummy films to the width of the dummy film is less than the ratio of the 
interval between the lead parts to the width of the lead part. 
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Detailed explanation of the invention 
[0001] 
Technical field of the invention 

The present invention pertains to a liquid crystal cell for use in a liquid crystal display 
device. It provides a liquid crystal cell with a more uniform cell gap. 

[0002] 
Prior art 

In addition to the generally used TN type, there are other types of the liquid crystal 
display devices, such as STN type with twist angle of the liquid crystal molecules as large as in 
the range of 180° to 270°, the birefringence effect type that can execute a colored display without 
using a color filter, and types using ferroelectric liquid crystal or antiferroelectric liquid crystal, 
etc. Said liquid crystal display devices usually have the following structure: a liquid crystal cell 
is sandwiched between a pair of polarization sheets. For the birefringence effect type liquid 
crystal display device, a phase difference plate may be set between the liquid crystal cell and the 
polarization sheet. 

[0003] 
For said liquid crystal cell, a pair of substrates made of glass or the like are bonded to 

each other via a frame-like sealant made of a resin having gap members for defining the cell 
gap (spacing between substrates), and a liquid crystal is sealed in the region defined by said 
sealant between said substrates. Consequently, on the inner surfaces of said pair of substrates, 
transparent electrodes corresponding to the display area and lead parts extending to the outer side 
of said sealant are formed, respectively. 

[0004] 
An orienting film that covers said electrodes and defines the orientation state of the liquid 

crystal molecules is applied to the inner surfaces of the display areas of said pair of substrates. In 
the liquid crystal cell for use in the liquid crystal display device that can affect a colored display 
by means of color filters (TN type, STN type, ferroelectric liquid crystal display device, etc.), 
color filters are set on the inner surface of one substrate (below the electrodes or between said 
electrodes and the orienting film). 
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[0005] 
Problems to be solved by the invention 

However, the display characteristics of said liquid crystal display device depends on the 
layer thickness of the liquid crystal cell and the orientation of the liquid crystal molecules. 
Consequently, in order to realize a high-quality display without display unevenness, it is 
necessary to ensure a uniform thickness of the liquid crystal layer, that is, the cell gap, of the 
liquid crystal cell over the entire cell. 

[0006] 
Here, the cell gap is defined by the gap members mixed in the sealant for bonding the two 

substrates to each other. Because the cell gap of the region where the lead part of the joint part 
made of said sealant passes is defined by the gap members on the lead part, while the cell gap of 
the remaining region is defined by the gap members contacting the substrate surfaces, there is 
variation in the cell gap of said liquid crystal cell corresponding to the film thickness of said lead 
part. 

[0007] 
The variation of the cell gap, that is, the difference in the cell gap between the region 

where the lead part passes and the remaining region of said joint part, is about 0.3-0.4 jim for the 
active matrix type liquid crystal cell using thin-film transistors as the active elements. This 
precision is a small problem for the conventionally used TN type liquid crystal display devices. 

[0008] 
However, for the STN type and birefringence effect type liquid crystal display devices as 

well as the ferroelectric liquid crystal display devices, even a small variation in the cell gap of 
the liquid crystal cell affects the display characteristics. For example, in the birefringence effect 
type liquid crystal display device that displays plural colors by means of a change in the value of 
An • d (the product of refractive index anisotropism An and liquid crystal layer thickness d) of 
the liquid crystal cell corresponding to the applied voltage, even a small variation in the cell gap 
appears as color unevenness. The purpose of the present invention is to solve the aforementioned 
problems of the prior art by providing a liquid crystal cell that can minimize the variation in the 
cell gap. 
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[0009] 
Means to solve the problems 

The present invention provides a liquid crystal cell characterized by the following facts: 
for the liquid crystal cell, liquid crystal is sealed between a pair of substrates bonded to each 
other via a frame-like sealant consisting of a resin including a gap material that defines the cell 
gap, and, at the same time, on the inner surfaces of said pair of substrates, electrodes 
corresponding to the display area and lead parts extending to the outer side of said sealant are 
formed, respectively; in this liquid crystal cell, plural dummy films with film thicknesses nearly 
equal to that of said lead parts are formed on the joint part of the inner surface of at least one 
substrate at a prescribed interval over almost the entire area, excluding the areas passing said 
lead parts. 

[0010] 
According to the present invention, the cell gap of the region where the lead part passes 

among the parts of the joint part made of the sealant is defined by the gap members on said lead 
part, while the cell gap of the remaining region is defined by the gap members on the dummy 
film having almost the same film thickness as that of said lead part. Consequently, it is possible 
to minimize the variation of the cell gap. 

[0011] 
Also, the present invention provides a liquid crystal cell characterized by the following 

facts: in the liquid crystal cell of the active matrix type, liquid crystal is sealed between a pair of 
substrates bonded to each other via a frame-like sealant consisting of a resin including a gap 
material that defines the cell gap, and, at the same time, on the inner surfaces of one substrate, 
plural pixel electrodes set in a matrix configuration corresponding to the display area, plural thin-
film transistors connected to said pixel electrodes, respectively, gate lines and data lines for 
supplying gate signal and data signal to said thin-film transistors, and lead parts extending from 
said lines to the outer side of said sealant are formed, on the inner surface of the other substrate, 
a light-shielding film opening at the parts corresponding to the various pixels, opposing 
electrodes corresponding to the entire region of said display area, and lead parts extending out 
from said opposing electrode and said light-shielding film are formed; in this active matrix type 
liquid crystal cell, both said opposing electrodes and the outer peripheral parts of said light-
shielding film are formed with a contour corresponding to the interior of the joint part made of 
said sealant. 
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[0012] 
According to the present invention, the cell gap of the region where the lead parts 

extending from the opposing electrodes and the light-shielding film among the regions of the 
boding part made of the sealant pass is defined by the gap members on said lead parts, while the 
cell gap of the remaining region is defined by the gap members on the outer peripheral part of the 
opposing electrodes and light-shielding film. Because the film thickness of the outer peripheral 
part of said opposing electrodes and light-shielding film and the film thickness of said lead part 
are equal, it is possible to minimize the variation of the cell gap. 

[0013] 
According to the present invention, the following scheme is preferred: the outer 

peripheral edges of said opposing electrodes and said light-shielding film are on the inner side 
with respect to the outer periphery of the sealant. As a result, the outer peripheral part of the 
sealant and the substrate surfaces can be directly in close contact with each other so that the 
sealing property can be improved. At the same time, it is possible to prevent external impurities 
from passing through the opposing electrodes and the light-shielding film and entering the cell. 

[0014] 
In addition, for said active matrix type liquid crystal cell, the following scheme is 

preferred: plural dummy films with film thicknesses nearly equal to that of the lead parts are set 
at a prescribed spacing over almost the entire region, excluding the regions where said lead parts 
pass, on the joint part made of the sealant on the inner surface of one substrate where said pixel 
electrodes, thin-film transistors, gates, and data lines are formed. In this way, it is possible to 
eliminate variation in the cell gap almost entirely. 

[0015] 
Also, according to the present invention, the following scheme is preferred: the dummy 

films are set on the inner side with respect to the outer periphery of the sealant. In this way, the 
outer peripheral part of the sealant is in direct close contact with the substrate surfaces, so that a 
high sealing property can be realized, and, at the same time, it is possible to prevent external 
impurities from passing through said dummy film and entering the cell. 

[0016] 
When said dummy film is formed on the inner side with respect to the outer periphery of 

the sealant, the following scheme is preferred: the dummy films are formed in linear shape along 
the width direction of the sealant, and the ratio of the spacing between the dummy films to the 
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width of the dummy films is less than that ratio of the interval between the lead parts to the width 
of the lead parts. In this way, the number of gap members per unit area of the lead part passing 
through the entire width of said joint part is larger than the number of the gap members per unit 
area of the dummy film with the length smaller than the width of said joint part, so that for the 
density of the gap members on the lead parts and on the dummy films that are effective in 
defining the cell gap, the value of the density on the lead part with larger length in the width 
direction of said joint part is less than that on the dummy film with smaller length in the width 
direction of said joint part. Consequently, the effect of the gap members in defining the cell gap 
is nearly the same over the entire circumference of the joint part, and it is possible to further 
reduce the variation in the cell gap. 

[0017] 
Embodiment of the invention 

In the following, an explanation will be given regarding embodiments of the present 
invention with reference to figures. Figures 1-5 illustrate Application Example 1 of the present 
invention. Figure 1 is a plan view of the liquid crystal cell. Figure 2 is a plan view of one 
substrate of said liquid crystal cell. Figure 3 is an enlarged view of a part of Figure 2. Figure 4 is 
an enlarged plan view of a part of said liquid crystal cell. Figure 5 includes enlarged cross-
sectional views illustrating a part of said liquid crystal cell, (a) is a cross-sectional view along 
A-A in Figure 3. (b) is a cross-sectional view along B-B in Figure 3. 

[0018] 
As shown in Figures 1-5, the liquid crystal cell in this application example is prepared by 

bonding a pair of transparent substrates (1), (2) made of glass or the like via frame-like 
sealant (11), and then sealing the liquid crystal (not shown in the figure) into the region defined 
by said substrates (1), (2) and said sealant (11). On the inner surfaces of said pair of 
substrates (1), (2), transparent electrodes corresponding to display area E and lead parts 
extending to the outer side of sealant (11) are formed, respectively. 

[0019] 
The liquid crystal cell in this application example is of the active matrix type using thin-

film transistors (hereinafter referred to as TFTs) as the active elements. On the inner surface of 
one substrate among said pair of substrates (1), (2), such as rear side substrate (1), as shown in 
Figures 1-3, plural transparent pixel electrodes (3) set in a matrix configuration corresponding to 
display area E, plural TFTs (4) connected to said pixel electrodes (3), respectively, gate lines (5) ' 
and data lines (6) for supplying gate signals and data signals to said TFTs (4), and lead 
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parts (5a), (6a) extending from said lines (5), (6) to the outer side of sealant (11) are formed. The 
end parts of said lead parts (5a), (6a) are used as connecting terminals (5b), (6b) for the driver. 

[0020] 
In the figure, said TFTs (4) are shown in a simplified way. Each of TFTs (4) is composed 

of the following parts: a gate electrode formed on substrate (1), a gate insulating film covering 
said gate electrode, an i-type semiconductor film formed opposite to said gate electrode on said 
gate insulating film, and a source electrode and a drain electrode formed via n-type 
semiconductor on the two side parts of said i-type semiconductor film. Said gate lines (5) are 
formed as wiring on substrate (1), and the gate electrodes of TFTs (4) are formed integrally on 
substrate (1). The gate insulating film (transparent film) of said TFTs (4) are formed on the entire 
region of said display area E. Said data lines are formed as wiring on said gate insulating film 
and are connected to the drain electrodes of TFTs (4). Said pixel electrodes (3) are formed on the 
gate insulating film, and they are connected to the source electrodes of TFTs (4). 

[0021] 
On the inner surface of said rear side substrate (1), near each of the comer parts, relay 

electrode (7) for connecting to the opposing electrode set on the other substrate (outer side 
substrate) (2) is formed such that it partially or entirely projects to the outer side of the joint part 
made of sealant (11). 

[0022] 
Among said relay electrodes (7), the relay electrode (7) set at the comer part between the 

substrate edge part where gate line terminals (5b) are set and the substrate edge part where data 
line terminals (6b) are set is connected to the terminal on one side among driver connecting 
terminals (7a) formed on the two end sides of the group of data line terminals (6b) via lead 
wiring (7b) set along the outer periphery of said joint part. On the other hand, relay electrodes (7) 
set at the remaining three comer parts are commonly connected by lead wiring (7c) set by wiring 
along the outer periphery of said joint part, and are connected via said lead wiring (7c) to 
terminals (7a) as the other end side of the group of data line terminals (6b). 

[0023] 
In addition, as shown in Figures 1 -3, among the joint parts made of sealant (11) on the 

inner surface of said rear side substrate (1), almost the entire region (the area encircled by broken 
lines in Figures 1, 2), excluding the regions where lead parts (5a), (6a) of gate lines (5) and data 
lines (6) pass and the parts where relay electrodes (7) overlap, (the region defined by the broken 
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line in Figure 2) is considered the dummy film forming region D. In said dummy film forming 
region D, plural dummy films (8) are set at a prescribed interval over the entire region of said 
dummy film forming region D. 

[0024] 
Said dummy films (8) are set on the inner side with respect to the outer periphery of said 

sealant (11). In this application example, dummy films (8) are formed as fine linear parts along 
the width direction of sealant (11). Said linear dummy films (8) are set from the position near the 
inner side of the joint part with respect to the inner periphery of the joint part made of 
sealant (11) to nearly the central part of the width of the joint part. 

[0025] 
Said dummy films (8) are formed with width slightly larger than that of lead 

parts (5a), (6a) of said gate lines (5) and data lines (6). The spacing between dummy 
films (8), (8) is set to be smaller than the spacing between lead parts (5a), (5a) and (6a), (6a). 

[0026] 
That is, for example, if the diagonal size of the display screen is 4.7 inches, and the liquid 

crystal cell has 240x640 pixels, the width of said lead parts (5a), (6a) is about 30 jim, and the 
spacing between said lead parts (5a), (5a), (6a), (6a) is about 150 (xm. In this application 
example, dummy films (8) are formed in a linear shape with a length about half the width of the 
joint part, and, at the same time, the width of dummy films (8) is about 50 |im, and the spacing 
between dummy films (8), (8) is set at about 50 nm. 

[0027] 
Said dummy films (8) and relay electrodes (7) are formed as metal films (such as 

aluminum alloy films), like gate lines (5) formed by the wiring on substrate (1). Also, said data 
lines (6) are formed as a metal film (such as aluminum alloy film) with nearly the same film 
thickness as that of said gate lines (5). 

[0028] 
Consequently, the film thickness of said dummy films (8) and relay electrodes (7) is 

equal to that of lead parts (5a) of gate lines (5) (about 0.3-0.4 jim), and it is also nearly equal to 
the film thickness of lead parts (6a) of data lines (6). 
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[0029] 
As shown in Figure 4, on the inner surface of outside substrate (2), light-shielding 

film (9) with openings formed in the parts corresponding to the various pixels and opposing 
electrode (10) facing all of said pixel electrodes (3), as well as lead parts (10a), (9a) extending 
from the vicinity of the comer parts of opposing electrode (10) and light-shielding film (9) to the 
outer side of sealant (11) are formed. The end parts of said lead parts (10a), (9a) are set facing 
relay electrodes (7) formed on said rear side substrate (1). 

[0030] 
Said opposing electrode (10) is a film-shaped transparent electrode corresponding to the 

entire region of display area E. Said opposing electrode (10) is formed over the entire region of 
the liquid crystal sealed-in region surrounded with sealant (11), with its outer peripheral part 
formed in a size with a small superimposed width on the inner peripheral edge of said 
sealant (11). 

[0031] 
In this application example, opposing electrode (10) is formed on the surface of outside 

substrate (2), and light-shielding film (9) is formed thereon. Said light-shielding film (9) is a 
laminated film consisting of a chromium film and a chromium oxide film. Here, the chromium 
oxide film with low reflectivity is set facing the outer surface of outside substrate (2), that is, the 
display surface. 

[0032] 
The contours of said light-shielding film (9) and its lead part (9a) are slightly smaller than 

that of opposing electrode (10) and plasma generating region (10a), and, on lead part (9a) of said 
light-shielding film (9), opening (9b) is formed to expose lead part (10a) of said opposing 
electrode (10). 

[0033] 
Although not shown in the figure, on the inner surface of said rear side substrate (1), an 

orienting film is formed to cover said pixel electrodes (3) and TFTs (4). On the inner surface of 
said outside substrate (2), an orienting film for covering said opposing electrode (10) and light-
shielding film (9) is formed. Said orienting films are made of polyimide or other horizontal 
orienting agent, and an orientation process is performed by rubbing the film surface. 
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[0034] 
Said orienting films are formed over the entire region of display area E by avoiding the 

bonding parts made of sealant (11) so that its outer periphery does not superpose sealant (11). 

[0035] 
On the other hand, said sealant (11) is made of a thermosetting or light-curable resin. 

Mixed in the resin are ball-shaped gap members (12) for defining the cell gap (resin grains or 
grains made of metal or the like and having the entire outer surface coated with resin) (see 
Figure 5). 

[0036] 
The liquid crystal cell in this application example is prepared as follows: on one of said 

pair of substrates (1), (2), e.g., rear side substrate (1), said sealant (11) is printed to form a frame
like pattern to define the liquid crystal sealed region. On each lead part (10a) of said opposing 
electrode (10) on the other substrate, that is, outside substrate (2), conductive material (13) with 
gold grains mixed in a thermosetting or light-curable resin (see Figure 1) is applied dropwise. 
Then, said two substrates (1), (2) are superimposed under pressure, so that the spacing (cell gap) 
between said substrates (1), (2) is adjusted to the spacing defined by gap members (12) in 
sealant (11). In this state, sealant (11) and said conductive material (13) are cured so that said 
two substrates (1), (2) are bonded to each other for assembly. 

[0037] 
As the liquid crystal cell is assembled in this way, lead parts (10a) of opposing 

electrode (10) on outside substrate (2) are electrically connected via relay electrodes (7) of rear 
side substrate (1) and said conductive material (13) in the exposed parts on the periphery of lead 
part (9a) of said light-shielding film (9) and in said opening (9b). 

[0038] 
Also, inside said liquid crystal cell, that is, in the liquid crystal sealed region defined by 

sealant (11) of two substrates (1), (2), liquid crystal injection port (14) (see Figure 1), formed as 
a partial void in said sealant (11), is used to inject and fill the liquid crystal using the vacuum 
injection method. Then, said liquid crystal injection port (14) is sealed with sealing resin (15). 

[0039] 
The molecules of the liquid crystal sealed in the liquid crystal cell have their orientation 

direction defined near substrates (1), (2) by means of the orienting films formed on said two 
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substrates (1), (2), and they are oriented in the prescribed orientation state, such as in the twisted 
orientation state, between substrates (1), (2). 

[0040] 
For said liquid crystal cell of the present invention, among said pair of substrates (1), (2), 

on the joint part made of sealant (11) on the inner surface of rear side substrate (1) where pixel 
electrodes (3), TFTs (4), gate lines (5) and data lines (6) are formed, plural dummy films (8) are 
formed at prescribed intervals over almost the entire region, excluding the regions where lead 
parts (5a), (6a) of gate lines (5) and data lines (6) pass. As a result, the cell gap of the regions 
where lead parts (5a), (6a) pass among the regions of the joint part made of sealant (11) is 
defined by gap member (12) on said lead parts (5a), (6a), while the cell gap of the remaining 
region is defined by the gap members on dummy films (8) having nearly the same film thickness 
as that of said lead parts (5a), (6a). 

[0041] 
In said liquid crystal cell, because the film thickness of said dummy films (8) is nearly 

equal to that of lead parts (5a), (6a), the cell gap defined by gap member (12) on lead 
parts (5a), (6a) is nearly equal to that defined by the gap members on dummy films (8). 
Consequently, it is possible to minimize the variation of the cell gap. 

[0042] 
As a result, when said liquid crystal cell is used in the liquid crystal display device of the 

birefringence effect type that displays plural colors by means of changing the value of An • d of 
the liquid crystal cell corresponding to the applied voltage by exploiting the birefringence effect 
of the liquid crystal (or the birefringence effect of the liquid crystal and the phase difference 
sheet) and the polarization effect of the polarization sheet, there is little variation in color caused 
by variation in the cell gap of the liquid crystal cell, and it is possible to realize a high-quality 
color display. 

[0043] 
Also, in said liquid crystal cell, because said dummy films (8) are set on the inner side 

with respect to the outer periphery of sealant (11), the outer peripheral part of sealant (11) can 
make direct close contact with the surfaces of substrates (1), (2), so that a high sealing property 
can be realized, and, at the same time, it is possible to prevent external impurities from passing 
through said dummy films (8) and entering the cell. 

Page 190 of 1919



14 

[0044] 
Also, in said application example, while dummy films (8) are formed in a linear shape 

along the width direction of said sealant (11), the width of dummy films (8) is selected to be 
larger than that of lead parts (5a), (6a), and the spacing between dummy films (8), (8) is smaller 
than the spacing between lead parts (5a), (5a) and (6a), (6a). As a result, the ratio of the spacing 
between dummy films (8) to the width of dummy films (8) is less than the ratio of the spacing 
between lead parts (5a), (6a) to the width of said lead parts (5a), (6a), so that the number of gap 
members (12) of each lead part on lead parts (5a), (6a) passing through the entire width of said 
joint part can be balanced by the number of gap members (12) for each dummy film on dummy 
films (8) with the length smaller than the width of said joint part. 

[0045] 
That is, in said application example, the number of gap members (12) for each dummy 

film on dummy films (8) with the length smaller than the width of said joint part is larger than 
the number of gap members (12) of each lead part on lead parts (5a), (6a) passing through the 
entire width of said joint part. Consequently, for the density of gap members (12) on the lead 
parts and dummy film effective in defining the cell gap, the density on lead parts (5a), (6a) with 
the smaller length in the width direction of said joint part is lower than that on dummy films (8) 
with the smaller length in the width direction of said joint part. Consequently, the effect of said 
gap members (12) in defining the cell gap is nearly the same over the entire circumference of the 
joint part, and the variation of the cell gap can be further reduced. 

[0046] 
Figure 5 shows gap members (12) in an exaggerated form in the figure for clarity. For a 

liquid crystal cell for use in a birefringence effect type liquid crystal display device, the cell gap 
is set at 4-5 ^m using gap members with diameter of 4-5 |a,m. On the other hand, the width of 
sealant (11) is about 1000 |a,m. Consequently, in practice, plural gap members (12) are distributed 
on the lead parts and the dummy films. 

[0047] 
Said first application example is not limited to the active matrix type display using TFTs 

as the active elements. For example, it may also be adopted in the active matrix type liquid 
crystal cell using MIM-structure nonlinear resistance elements as the active elements and the 
simple matrix type liquid crystal cell, etc. 
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[0048] 
For said active matrix type liquid crystal cell using said nonlinear resistance elements as 

the active elements, on the inner surface of one substrate, plural pixel electrodes set in matrix 
configuration, plural active elements connected to said pixel electrodes, respectively, and signal 
supply lines for supplying an on signal to the active elements on each row are set. On the other 
substrate, plural opposing electrodes divided into each pixel columns are set. Here, on the 
bonding part made of sealant on the inner surface of said one substrate, plural dummy films with 
film thicknesses nearly equal to that of the lead parts of said signal supplying lines are set with a 
prescribed spacing between them on almost the entire region excluding the regions where said 
lead parts pass. On said bonding part on the inner surface of the other substrate, plural dummy 
films with film thicknesses nearly equal to that of the lead parts of said opposing electrodes are 
set with a prescribed spacing between them over almost the entire region excluding the region 
where said lead parts pass. As a result, it is possible to have a uniform cell gap. 

[0049] 
For said simple matrix type liquid crystal cell, on the inner surface of one substrate, 

plural scanning electrodes are set along the row direction. On the other substrate, plural scanning 
electrodes are set along the column direction. Here, on the bonding part made of the sealant on 
the inner surface of said one substrate, plural dummy films with film thicknesses nearly equal to 
that of the lead parts of said scanning electrodes are formed with a prescribed spacing between 
them over almost the entire region excluding the region where said lead parts pass. On said 
bonding part on the inner surface of the other substrate, plural dummy films with nearly the same 
film thickness as that of the lead parts of said signal electrodes are formed with a prescribed 
spacing between them on almost the entire region excluding the region where said lead parts 
pass. As a result, it is possible to have a uniform cell gap. 

[0050] 
Figures 6 and 7 illustrate Application Example 2 of the present invention. Figure 6 is a 

plan view illustrating a part of the substrate where the opposing electrodes are formed. Figure 7 
includes enlarged cross-sectional views illustrating a part of said liquid crystal cell, (a) is a cross-
sectional view taken across A'-A' in Figure 6, and (b) is a cross-sectional view taken across B'-B' 
in Figure 6. 

[0051] 
This application example provides a further improved version of the liquid crystal cell in 

said Application Example 1. It provides an active matrix type liquid crystal cell using TFTs as 
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the active elements. In this liquid crystal cell, both opposing electrode (10) and light-shielding 
film (9) formed on outside substrate (2) have a contour such that the outer peripheral part is 
formed corresponding to within the joint part made of sealant (11). 

[0052] 
In this application example, the contour containing lead part (9a) of light-shielding 

film (9) is the same as that of opposing electrode (10) (the contour containing lead part (10a)), 
and, at the same time, said opposing electrode (10) and light-shielding film (9) are formed of an 
appropriate size such that the outer peripheral edge of the part other than said lead 
parts (10a), (9a) is located on the inner side with respect to the outer periphery of 
sealant (11) (here, the outer peripheral edge is at about the middle of the width of sealant (11)). 

[0053] 
For the liquid crystal cell in this application example, the constitution is the same as that 

in said Application Example 1, except that said opposing electrode (10) and light-shielding 
film (9) are formed with said contour. The same symbols as those adopted in the above are 
adopted, and they will not be explained again. 

[0054] 
For the liquid crystal cell in this application example, the cell gap of the region where 

lead parts (10a), (9a) extending from opposing electrode (10) and light-shielding film (9) among 
the regions of the joint part made of sealant (11) is defined by gap members (12) on lead 
parts (10a), (9a), while the cell gap of the remaining region is defined by gap members (12) on 
the outer peripheral part of opposing electrode (10) and light-shielding film (9). Because the film 
thickness of the outer peripheral part of opposing electrode (10) and light-shielding film (9) is 
equal to that of said lead parts (10a), (9a), the variation of the cell gap can be minimized. 

[0055] 
That is, for the liquid crystal cell in said Application Example 1, as shown in Figure 4, 

only opposing electrode (10) is superimposed with sealant (11), while light-shielding film (9) is 
not superimposed on sealant (11). Consequently, among the regions of the joint part made of 
sealant (11) on the inner surface of said outside substrate (2), the region where said lead 
parts (10a), (9a) pass has a thicker film thickness than the region overlapped with only the outer 
peripheral part of said opposing electrode (10) by the film thickness of light-shielding film (9). 
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[0056] 
While the film thickness of opposing electrode (10) is about 0.05 (jm, the film thickness 

of light-shielding film (9) made of a laminate of a chromium film and a chromium oxide film is 
about 0.20 nm. Consequently, there is a step of about 0.20 [xm between the region of said 
bonding part of outside substrate (2) where lead parts (10a), (9a) pass and the region where only 
the outer peripheral part of opposing electrode (10) overlaps. 

[0057] 
Consequently, for the liquid crystal cell in said Application Example 1, in the region of 

said bonding part where lead parts (10a), (9a) of opposing electrode (10) and light-shielding 
film (9) pass, the cell gap is larger by the film thickness of light-shielding film (9). 

[0058] 
Now, in Application Example 2, both opposing electrode (10) and light-shielding film (9) 

are formed such that the outer peripheral part has a contour corresponding to within the bonding 
part made of sealant (11). Consequently, there is no step between the region of said bonding part 
of outside substrate (2) where lead parts (10a), (9a) pass and the region where the outer 
peripheral parts of opposing electrode (10) and light-shielding film (9) overlap. Consequently, it 
is possible to minimize the variation of the cell gap. 

[0059] 
Also, in this application example, as in said Application Example 1, on the bonding, part 

made of sealant (11) on the inner surface of rear side substrate (1), plural dummy films (8) with 
film thicknesses nearly equal to that of lead parts (5a), (6a) of gate lines (5) and data lines (6) are 
formed with a prescribed spacing between them on almost the entire region excluding the region 
where said lead parts (5a), (6a) pass. Consequently, it is possible to almost entirely eliminate the 
variation of the cell gap. 

[0060] 
Consequently, when the liquid crystal cell in this application example is used on a 

birefringence effect type liquid crystal display device, there is no variation in color caused by 
variation of the cell gap of the liquid crystal cell, and it is possible to realize an even higher 
quality of color display. 
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[0061] 
Also, for the liquid crystal cell of said Application Example 2, the outer peripheral edges 

of opposing electrode (10) and light-shielding film (9) of outside substrate (2) are positioned on 
the inner side from the outer periphery of sealant (11), and dummy films (8) formed on rear side 
substrate (1) are also on the inner side from the outer periphery of sealant (11), so that it is 
possible to have the outer peripheral part of sealant (11) in direct close contact with the surfaces 
of two substrates (1), (2), so that a high sealing property can be realized. At the same time, it is 
possible to prevent the external impurities from passing through opposing electrode (10) and 
light-shielding film (9) or through dummy films (8) and entering the cell. 

[0062] 
The present invention is not limited to the liquid crystal cell for use in the birefringence 

effect type liquid crystal display device. It may also be adopted in the liquid crystal cells for use 
in the STN type liquid crystal display device and ferroelectric liquid crystal display device, for 
which even a small variation can influence the display characteristics, as well as the TN type 
liquid crystal display device. 

[0063] 
Effects of the invention 

The present invention provides a liquid crystal cell characterized by the following facts: 
for the liquid crystal cell, liquid crystal is sealed between a pair of substrates bonded to each 
other via a frame-like sealant consisting of a resin including gap material that defines the cell 
gap, and, at the same time, on the inner surfaces of said pair of substrates, electrodes 
corresponding to the display area and lead parts extending to the outside of said sealant are 
formed, respectively; for this liquid crystal cell, plural dummy films with film thicknesses nearly 
equal to that of said lead parts are formed on the joint part joined by the sealant on the inner 
surface of at least one substrate at a prescribed interval over almost the entire region, excluding 
the regions where said lead parts pass. Consequently, it is possible to minimize the variation of 
the cell gap. 

[0064] 
Also, the present invention provides a liquid crystal cell characterized by the following 

facts: for the liquid crystal cell of the active matrix type, liquid crystal is sealed between a pair of 
substrates bonded to each other via a frame-like sealant consisting of a resin including gap 
material that defines the cell gap, and, at the same time, on the inner surfaces of one substrate, 
plural pixel electrodes set in matrix configuration corresponding to the display area, plural thin-
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film transistors connected to said pixel electrodes, respectively, gate lines and data lines for 
supplying gate signal and data signal to said thin-film transistors, and lead parts extending from 
said lines to the outside of said sealant are formed, on the inner surface of the other substrate, a 
light-shielding film opening at the parts corresponding to the various pixels, opposing electrode 
corresponding to the entire region of said display area, and lead parts extending out from said 
opposing electrode and said light-shielding film are formed; in this active matrix type liquid 
crystal cell, both said opposing electrode and said light-shielding film have their outer peripheral 
parts formed with a contour corresponding to the interior of the joint part made of said sealant. 
Consequently, it is possible to minimize the variation of the cell gap. 

[0065] 
According to the present invention, the outer peripheral edges of said opposing electrode 

and said light-shielding film are on the inner side with respect to the outer periphery of the 
sealant. As a result, the outer peripheral part of the sealant and the substrate surfaces can be in 
direct close contact with each other so that the sealing property can be improved. At the same 
time, it is possible to prevent external impurities from passing through the opposing electrode 
and the light-shielding film and entering the cell. , 

[0066] 
In addition, for said active matrix type liquid crystal cell, plural dummy films with film 

thicknesses nearly equal to that of the lead parts are set at a prescribed spacing over almost the 
entire region, excluding the regions where said lead parts pass, on the joint part made of the 

•. sealant on the inner surface of one substrate where said pixel electrodes, thin-film transistors, 
gates, and data lines are formed. In this way, it is possible to eliminate the variation in the cell 
gap almost entirely. 

[0067] 
Also, according to the present invention, the dummy films are set on the inner side with 

respect to the outer periphery of the sealant. In this way, the outer peripheral part of the sealant is 
in close direct contact with the substrate surfaces, so that a high sealing property can be realized, 
and, at the same time, it is possible to prevent external impurities from passing through said 
dummy film and entering the cell. 

[0068] 

When said dummy film is formed on the inner side with respect to the outer periphery of 
the sealant, the dummy films are formed in a linear shape along the width direction of the 
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sealant, and the ratio of the spacing between the dummy films to the width of the dummy film is 
smaller than that ratio of the spacing between the lead parts to the width of the lead part. In this 
way, the number of gap members per unit area of the lead part passing through the entire width 
of said joint part is larger than the number of gap members per unit area of the dummy film with 
a length smaller than the width of said joint part, so that for the density of the gap members per 
the lead parts and on the dummy films that are effective in defining the cell gap, the value of the 
density on the lead part with larger length in the width direction of said joint part is smaller than 
that on the dummy film with smaller length in the width direction of said joint part. 
Consequently, the effect of the gap members in defining the cell gap is nearly the same over the 
entire circumference of the joint part, and it is possible to further reduce the variation in the cell 
gap-

Brief description of the fi gures 
Figure 1 is a plan view of the liquid crystal cell in Application Example 1 of the present 

invention. 
Figure 2 is a plan view of one of the substrates of said liquid crystal cell. 
Figure 3 is an enlarged view of a part of Figure 2. 
Figure 4 is an enlarged plan view illustrating a part of the other substrate of said liquid 

crystal cell. 
Figure 5 includes enlarged cross-sectional views illustrating a part of said liquid crystal 

cell, (a) is a cross-sectional view along A-A in Figure 3. (b) is a cross-sectional view along B-B 
in Figure 3. 

Figure 6 is a plan view illustrating a part of the substrate where the opposing electrode is 
formed in Application Example 2 of the present invention. 

Figure 7 includes enlarged cross-sectional views illustrating a part of said liquid crystal 
cell, (a) is a cross-sectional view along A'-A' in Figure 6. (b) is a cross-sectional view along B'-B' 
in Figure 6. 

Explanation of symbols 
Display area 
Substrate 
Pixel electrode 

E 
1 , 2  
3 
4 TFT 

Gate line 5 
Lead part 5 a, 6a 
Data line 6 
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7 Relay electrode 
8 Dummy film 

Light-shielding film 
Lead part 

9 
9a, 10a 
10 Opposing electrode 

Sealant 
Gap member 
Conductive material 
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t̂sro-feyu^v îi, 'j-KSPO r̂o -̂w r̂-̂  
-tero^^ro-b^^w^ii. stsffiicg-r-s* 

wJtfX'MMZb&tzih. ^ISSli-byuro-b^Jf-vv 
^ICI±. ^leu-K^rossiiiccscfcifbo^^fe^, 
[0 0 0 7] O^y, m 

ieg^gli(7)5*.<7)lJ-KSi5^iior^^^tiE(t^cD^lS 
t(D-b)\>*rv>zt(Dmz. 

X'O. 3 ~ 0. 4 M mmiSX&'-J, -mz^m^HXL^ 
• S T N  
•e&s. 
[0 0 0 8] LfrU SINS!. m/SVistigma)%M,m 

?iiSBtt«aBa«^^H^lcfcL\Tli, «^-tr 
ji'<n*;i>¥i>v7nmfrtet£b>-o£i,$i*<&l$izmw 
U ffi]x.li- &M,<ommyr3iim &tzlZ%M,tSJ:ZHiLlB 
gfaommtrnM:) EP 
JDllElc^®Lfc«aBa-tr;KOA n • d (fciktDEVimm 
^14 A n ti&Mtiam d troffl) 0)mtlzJ;?xmm<D£, 
$m*t£mmtm%m(z>i$gkm*<gs:x-it, &&&* 

Z<D%Wlt. 4zJls¥JrvZf<Dlfib^££m<'h£<i-Z 
Z£tfX'£&m£i,-lzJls£m®i-Z>z£$ B Mirtfctro 
T'fcSo 
[0 0 0 9] 
[ISS^»^-r-i>fc46a)^®:] CCDil^li, -kjis^v 

i'-Jl,tt$frLX}$'g£tltz-ttO)gtflffilz%Mlfi<iiA 
zti&ttbiz. m 
TFHijTtzftitTZwmt. mt^~)^m(o^m\zm\ii 
•r-S)U-Kgl?i:̂ ®® f̂c>SaHr;HcfclNr. 'J?u< 
tt-^rossrortEcDMie^-^^i^sg-a-sic, 
Birieij-h*si!<ti5if̂ i:̂ ii(7)̂ ®tfl)̂ =-K$, Suie 
'j-pmm^xi^mi&tmvz&^mzfrtz-oxm 
s.mmx'mitzztzftmtt&ttox'tbz. 
[ o o i o ]  i/-)\,m\z&&m'£m 

<Do±,(D<)-l:®tfm^Xm>mi£<DilJl*rJrvZftf, 
mv)-\:$!><n±.<r)*cj?v-J¥ix®.n£*i. mai^o 

m&v-mizMSmtmmzmi-z 
?$-m<r>±(D¥JrvZftfX'mU£ti&tz6t), 4z;u^ 
vzr<D\ft>'o2$:m<>i^<tz>zttfX'£&. 
[001 1 ] ztz. zofem*. •tji'ifA'vzfZMut 

tic. S^i'JTI-aiSS-ti-TT 
^Mx.mzmwzixizm.mowmmmh. zh.^<r> 
wmnmzi:ti?tiimztitzm®.<Dmi&\*:i>i>*$ 
t. C;ftb<D®§lh7>vX$l~y-Mf#fcJ:tf7:-

http://wisimgsrv1 .wisdomain.net/KMSystenn/lmageView/lmageView3.a... 2007-04-02 
Page 205 of 1919



mi 01XI 4/  13 

•r?»®«-A<Ma-rSiS^ffii:. BUK^^XIJTCD^MIZ 

fc7^-T-f^-7h'J^Xl!©i«a-te;HcfcLNT» itrie 

a<b:-r^tror*fes„ 
[ o o i  2 ]  ts-)\,ti\z&.zm&® 

<Dtt<i)*ifa*&tsjixfmftmfrt>}&tiiT&)—mff 
ifrie'j-Kffiroi© 

itKDnt&o-tj^wzftf. % 
fanMis£um%m<Dti®&<D±<D¥*"jz?tfZ'm%iz 

K®(oej?ttm:-e&5fcto. 

[0 0 1 3] COSgSSIcfclN-c Buie^l6]S®tii7tM 

L <. cro^ic-r^if, 
k£mm®%t<itxm^>-n'&£n&c.ti!><-e$&k 

T-b;i/F'9lc«AT-5roSK±'f'5^i:A*l?#-5. 
(0 0 1 4] $fc, ±ie7^X'f^h,J^^S(D^ 

S-b;HcfcL\-ctt. 
y-h, T-^^-rvs^fiSUfciie-^rossrort® 
<r)i,-i\,mz&%&izm  ̂ luiey-h, 
©'j-KgptiiiSiiCK/sroflisroys-RS, irseg 
-&SI5CD;5-t,rofiieiJ-KgP^iSoTU-i>ti^l^<lilS 

cro.fcdlc-r^li. 
lC»<-rc<t3!i<T*#^o 
[0 0 1 5] ;ia>fg9J!lcfcl,vc, ±K^5-Kli, v— 

;u#ro*i-J§,fcytfl®Ji-!&it6<Dtfii£LC crocfcd 
ict^vif-
xm^i'-)\,<&-$:%&Zktf-Q%&kk*j[^ ftt&frt, 
^nm<mz9*-w&<£ir>x-b)\,fo\zmxt&<r>$:m 

[o o 1 6] Sfc. ifrie^5-M^v-;u«ro^<i:y 
croys—Bi£S/-/u**©ig;>) 

(Rllc;&oiSittlc®®-ri>i:i:t.l̂ , Suie^S-®©i|iIlc 
B5fe'j-h*si5©(ii^ 

1-««-'J-K»©BIfll©ikJ:yti'J^<1-5©3i«atL 
<, Buie^-&Si5^-?-©^:iiiict)fc-D 
Tii^Tl^5lJ-h*SP©±lcfc5#fiffl8lafcy©^v 
vzfPs<n^^ Buies-&sp©«icfcy'j^^ft^©^ 

<^y. -b^^rVy^ro^SlII-^Stl^'J—KSPifcJ:^ 
ys-Ri©*-*?:?#©^*#, 
©fi^A^'j^tN^s-j^^icib^rstiie®^^©!!®^ 
lRl©fi$A<*tL^«-'J-KS±©^A<'J^<)5:SA^. 

-&S?^Jll^fcoriilS^L<L, -tr^+^OTIfb 
o^<^:y'J^$<•ri,ci:^r•#•S0 
[0 0 1 7] 
[gSBrosgife© ]̂ JUT. cro%^©iiis©f$®^a 

®$#BBLriSi8-r5. Hi "ssiicroigH^a)^i ro 
^MCT^^LTfcy. @ 1 l±>®aBa-tz;KD¥®il. @2li 

S 3 liH 2©-®-»©t£* 
0. 0 4ltffe^(D®t5<7)—SS-9-a)fe±¥ffi®T?fe-i)„ 1 
5 l±l5fe»S-b;u©-®«-©tt*Br®0T?feor. 
(a) l±0 3©A-Alglc;&ofcBr®@. (b) liS 3 

© B - B Sil-j&ofcBTSIlr-fe-S,, 
[ 0  0  1  8 ]  C © | | i f e f i J © « B B B - f e J H i ,  0 1  ~ a 5 l r S  

1, 2^ 
1 1 £rt'L-CJ£-&U ZtLb©®® 1 , 2 

P5©Buiev-;u# 1 1 x-m^htz^mzfeMi o^-a-
•f) $MALfct©t?. Btrie-^©s®i, 2©rtffiiz 
li-tn-fti. a^xyyEl^fS-r^g^tCSSi:. s? 
Sfiv-^ 1 1 ©WSIK&tliTS'J-KgBitfBffi&lx 
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[ 0 0 1  9  ]  f c f c .  
vvx* OUT. TFitie-r) zmmm+ttzr? 
x-c^vh'j-v^xarotro-efey, i, 2 

miiRfiJSIS 1 ©rtSlctt, 01 ~0 
3 J:5IC, m^X'JTE Ic^lS^TThU-v^ 
XtfelZi£5il^fc^Sl<Dg^li^m®3t, ZtLC,®® 

. 3 T F T 41. zh 
b<OT F T 4 |cy-l-ff 

5 fccfcu:x-$7'r> 6 t. cti.b(07l' 
>5, 6fre>Mfev-./M=M i (o^fjicaaj-r-S'j-h* 
35 5 a, 6 attfB&ZtiXiSiJ. Zhlto'J-h'gp 5 
a, 6 a<05SgP[iigai(pl!St(Dgi)i^^5 b, 6 b<t$ 
^^rL^•5o 
[0 0 2 0] )5:fc\ 0-eiJ±i£T F T 4£f f imtLX7F 

LrL^A<, Z(D TFT 4 l±, S® 1 ±lZl&fSlt&itzJf 
z<D7-hmmM??-ui&mmt, z 

<DV-h-&mmoi±izBi!mv-wmb*i<p>i<itxj&fS(. 
Ztoz i ZO) i S^SSttBirofiStJgflcDJL 

n S!^«#K$^urBfiE^ttfcV-X««lj3J:i;K 
is-ommtfrzuixm, .Lie^-h^-o 5 lis 
tg i jiicaeii^^ T F T 4 iey-h 
7 ^ 1 = — B l j i e T F T 4 ( D  
yr-h*fe|iK li. S^x'JTECD^ltl^fc 
or®fi£$tLTfey, irrtey-h 
*fe«K©±l=ae*l$ti-CT F T AO\:\y<lymm\z^m 
tsh. li^®ffi3l±^-h««K©±l=Bfi)t^-CT F 
T 4 CDV— 
[ 0 0 2 1 ]  $ f c ,  ± i e s f f l j s « i  © r t s i c i i ,  
3-^--(«®JS«) 
2l-sft(+fc5tll»l«ffi$l8S@gSI^^-rSfcft»©+«18 

*©-as£fcl££:Sfl£JLfev-./M=t 1 1 l-J:-i> 

[ 0 0 2 2 ]  djifcro+asffi?©^ 
5 b 6 b 

A^Se5i|$*ifc$ffiS®i:©Fa©3-^—epic»l+t.4ifc 
bmoiffiWiimizZii 

f^JF^LfcigSHlfigJg^^ 7 a©^©-®®!©^ 
Sliieg^^ro^ill^Srtp-B-CieiSLfc'J-KK^ 

7 b^/rLT-o&tfoTfcy, •ffe©3-3©3—#-—a?ic 
7 it. frKg-g-S|5©^Jil-;&^-a-

Tie^Lfc|j-h*sest7 c©u 
-Kffi^7 cZ- f rLXT—^^m* 6 bSf©te^fJ 

alco!tC^-o'CL'*'5» 
[ 0 0 2 3 ]  0 1 - 0 3  ± i e s  

®J*« 1 ©F«9®©v-;u« 1 1 lcj:i,}«-g-a?©5*.- ? 
- h ^ - O  5  6  © ' J - K ®  5 a ,  6  
a t£<t-tie+ilS® 7 

(@1 fcitfH 2 IciSJreBA/e 
KLtzftm ii. -
©«*SDI=l±-?-©^«l^fcor, ^ife©y5-m8A< 
m 3 ©Jz^icm^raPir-isitb^T^^. 
[0 0 2 4] C^b©^5-^8li, ±iev-;^1 1 
©^Mi<tytrtiijicisit^tLT^-5„ crogsjsputfii. 
^5-® 8$, v-;u«1 1 ©<H^lR)lZj&a®i|i©l®tt 
i^jsu crojgtt^s—MB^ Huiev-;uMi 11-

b^•&sp^s©l^^^•4'la1aBl=+3fc•^•cIS:l+•ct^5. 
[0 0 2 5] $fc, 1©^5-M 8 li, igey-S^'T 

>5fc<):i;-7i-f7-f>6©'J-K®5 a, 6a©ili<fc 
yt«4S**#tt«i=»«4*iTfcy, 
8, 8©IHPStt, S-'J—K®5'a. 5afcJ:i;6a, 6 
a©HPi«J:yt'J^<»^$tLT^i». 
[0 0 2 6] euxif, ^^ii®©«^-t>-'rx 

AU. 7'r>^-e2 4 0 X 6 4 0K'vh©iS*a©»ii 
•b;u©ii^ fitrifi'J-KgPS a, 6a©iiili^3 0^ 
m. ^'J—KSR5 a, 5 afc<fct;6 a, 6 aWSBIIift 
1 SOi/nTCfeS^ C©||S£^lT'li< B5ie^5-^8 
$«•&§? i|i©l5lS^^©S$©<Sttlc^fi6LfcZttfc 
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trt+T. 8 0)^^15 Ot/m. §^5-^8, 
8 ©HH^ 5 0 / /  mlciftSLTt^. 
[0 0 2 7] $b!c, CKDys-KStiK+^ffi? 
ii, Sffii ±icse^Lfc±iey-h7'r>5ti^i:AS 
m -eJBjs&h-Tfcy, 

±ET-f>5-0 6 14, aney-h5-f> 5 tli 
(S^ICMiSCD^BBi (CTiliT^S-^A^-g-ASI) T-
BtftZhTi^o 
[0 0 2 8] ±g£y-5-K 8 £ct>MW® 7 

©SSli, y—h^-f^SO'J-KSS a<DRff (0. 
3 ~ 0. 4 H mfl^) tl^C-efcy. Sfcx—Si^-O 
erou-Ksse aroRJfttiiisî ii-e&i.. 
[0 0 2 9] a®JS®2<7)rt®lzli. 0 4l^f 

«fc-5ic, ^-uasi^js-rssp^A^MP-r-siiptsgt. 
±fe®^s®3<»-§mcftfa-f-5*ri6]m® i ot. cro 
SlRlSffil 0 fc«fctf B&fe&7teK 9 ©a-zi-:*—SPftiEfr 
bv-;u«1 1 onffl'JI-SatJ-r-S'J-KSP 1 0 a, 9 a 
ttftemztixm* CKO'J-KSI oa, garo^sp 
li. ±ies®js® i 7 
j^iSiLrL^o 
[0 0 3 0] ±se»iRiaffii 014. ^X'JTE©^ 

014. 1 1 A^^©S:«IZ. 
ioiKm&tfi&'s-frm 1 otommtm^tawtiLy 
mX'^vytZtttHzBtfLZtiTl^, 
[0  0  31 ]  C©| l i£^ )T- l4 .  S f f i2®l^ r f i i®  
si o£®$u -troiicsiTfeKg^BsSL-ci^. c 
©SSTtJS 9 14. 9n2*mtmi<7aJ*BktO)mm!8ifrz> 
ttoTfcy. 
sya®JSffi2©a®i^i6)Lri^. 
[0 0 3 2] C©ii7tK 9 fecfcl/tw'j-h'gp 9 a 14. 

-tiestiR)«ffii ofcct^roy-KSPi oa©^®j:y 
'J^i>^®ic®fi£^Tfcy. croiiitM 9 ©y 

— K S P 9  a  1 - 1 4 .  O O T ' J - K S P I  O a ^ ^ t b  
S-a-SMP 9 b 
[0 0 3 3] Sfc. llT'l4tfB&LTl\-i.!f)<. ±ieg®J8 

«1©rt®|cl4. ±ieiiS®@3^T F T 4^SoTie 
±!e«ij®«2©rt®ici4, MIPIS® 

1 0fcJ:t;&7fc&'9£«oTBe[S&A<®fifcSftTI^.5. 
c^broieiS]KI4. ^lJ'f5K^©7K¥Sef6)^J^b'ti:-o 
rfcy. •trofflisi^e^^ic.fc^ieiBifflSA^stiT 

[0 0 3 4] /cffc, Ctib©SerS]®l4. *©*fStfv-
;uw 1 1 tB^btCL^df^. v-JUtt 1 1 
SP^SltT. '>t4.<ti,m7r^)7E<T)±mz)r)tz~>X 
ISItb^^Tl^§0 
[0 0 3 5 ]  -^. ±iev-;^i 114. 

l47t®-fbtt®Si^b^Tfcy. -bvu 
(wsgi&^fc 

fct©)  1 2 (0  5#f iB)  A<; IA$t iTL^.  
[0 0 3 6] ^E-LT. croili£0i]©»ai-b;n4. ±16-

>^©S« 1 , 2 ©ivfih.*-;^ 1 lz± 
fev-;u« 1 1 fft 
^ro«flJ®®2©±Sfi^(6]S® 1 0 ©^S-'J-KSB 1 0 a 
©±l=-€-tt-Fti.^«'ftt4Sfcl4it®'fb14«lil^a^$ 
SALfcaiii# 1 3 (@ 1 #P.S) SiSTLfc®, iSS^ 
1, 2$*fe-a-^-a-CJlPE-r«)Cfct=J:oT^^e,©S 
ffii. 2®©®® (4z;u^^) $V-;U«1 i «© . 

2-e«S)$ti«raisi-PSU *-©#irt? . 
v-;u« i i fc^r;s5i£gia« 13 $®<b$-a-ciisfi 

[ 0  0  3 7 ]  Z<D&5\zLxm£k-b)\,£mft±X&k. 
a®J8t5 2©^(6)®® 1 0©;&IJ-Ka5 1 0a^. ±16. 
i®7t® 9 ©'J—Kffl 9 a©iifflfc«J:i;±feWP 9 brt© 
•njsizfiL^r. ufus^i ©#+ige®71!:±ie»ii 
«1 3$/|-tTa^Wlc}g^ti-5. 
[o o 3 8] $fc, c;©«a-ir;i/©rtap, o^y^s® . 
1, 2©v-;u«1 1 r*HSHr«ae9MA^«lcl4. fff 
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Hsa;±AP M l & M )  1 4^b*$;iA>S|c^r«Bsa 
tV®:, B5ie;±AP 1 4A<ttiL«8l1 

[0 0 3 9] cro«Haa-b7Urtiz^A$tifc»BBaro^^ 
it. MSSSI, 2 
ZfromWL 1 , 2 <Oi&fll=fcl+SElRj^lpl$«®$^ 
HSffil. 2 BlcfclvCSr^roElRltt®, 
KEiR]tt®l-ieiRi$tiS. 
[0 0 4 0] c(D|li&^Jro«BBa-b;nzcfc^.if. ^-ro-^ 

<DS«1, 2<D5^. ®9ll«®3tT F T 4fcy-H5 
•f ̂  5 fc 6 1 (0 W 
®a)v-;uwi 1 BSifi^h^-OS 

S^-r^ 6 ©'J-K® 5a, 6 a 
S«^l^<SlS^^lct5fc-3T«a©y5-K 8 S8T 

v-;u«i 1 
a^ro'J-KgPS a, 6 aA<SoTl^ifi3£<D-tr;i/^?-v 

KTICJ-KSPS a, 6 a<0±©^v^« 1 2 
1feCD«iS<D-b>l/4fW?A^ fijie'J-KSS 

5 a, 6 afcl5l^i:Ki?^-r5ys-R8(D±<n=? 

[0 0 4 1 ] ^-LT, cro«asa-b;u-ef±. ±ie^5-® 
8 ©KJf^±ie'J-h*® 5 a, 6 aroffilStrilSI^Uw 
L X i ^ t z t b ,  ' J — K f f i  5 a ,  6  a  0 ) 1  
2 vm.ffltStiZiifrirWJk. ¥S.-m8(n±<»¥Jr 
vyttxMmtL%-bJi'*:Arv7kiti$imcvfoy* 
Ltztf-oX. -b^Jp^roiiP>o#$-@<')^<-ri) 
zktf-C'ZZ. 
[ 0 0 4 2 ]  c r o f c f t ,  ( S f c  

0lin®mic«(SLfcj«S4z;KO A n • d 
©^-fblcJ:^T^arofe^«^-r-5m®Wfg!lSS©»asa 

»S4z;K0-b;i/^ 

. [0043] ±fe»aBB4z;u-c-i±, iie^s-Ms 
^ v-;u«i i ©^•fcytrtflJi^ifti+Ti^fcto. 
v-;i,« i i oftmsmzm®. 1, 2 

^K/^BUK^S-M 8 ^<E-or-b;up«5lz«A-r-5©$-
Kikr-sctafe#*. 
[0 0 4 4] L7^l^4J, ±se^J£15ilT*li, Buie^S-M 8 

i ©(S^iBjicj&^Httic^^-rsttt 
ic, ys-Keroili^'J—KISS a, 6 a©fli.fcyt* 
#<U ^S-M8, SroOPBf^-'J-KfflS a, 5 
afc<i:t;6 a, 6 aro^liJ:yt'Js*<-f-5Ci:lcJ; 
y, Z©#"?—Si 8 ©iHlcJtf •i);S-^S—^ 8 ©FaTPS© 
tfc$, iie'J-KSP 5 a, 6 aroiHlc^-r^'J-KSP 
5 a, 6 a©Fam©it<fcyt,'h£<l/C^-g>fctfK ±16 
®#gp^;E-©^^lc^fc^-ciioru-i.U-Kgl5 5 a, 
6 aro^i-SS 1 o©'j-K®Sfcyro^-v^« i 2 
©at, suies^roiii^y'j^i^ft^©^-® 8 © 
±lc&§ 1 o©y5-fliafcyro*w^# 1 2 ©ifci: 

[0 0 4 51-r&£>*>. ±seilisei)lctktilf, mrl£}g-g-
K ®  5 a ,  6  a  

©±ic^smfi®fflSfcy©^-v^« i 2 ©guy 
t. mrseg'a-gi5©ii@«fey'j^^s$©^5-® 8 ©±i-
fc5*ffiffi«af=y©*^^tt i 2©ft4<^<®y. 
-b;udf::-v<y^©«SJlc^3a)4-,J-h*®±fc<fei;y5-M 
±©^A'-V^«1 2©ffi®A^ StrEg-&a5©1i^iR]©ft 

8 ^iCit^TsfFieS-g-SProiH^lS) 
©ft^^^L^'J-h*® 5 a, 6 a±©:frj&<'h$<& 

^ 2 ic.fcS-b/u^w^ro 
-bJU^ 

^^©{ic>o#$«fcy'j^<-r5ci:/i<-e#i.. 
[0 0 4 6] ftfc\ H5-CttBIB5Sma<l:1-«fc«>lc* 

+<^^1 2^*#<il®Lr^LfcA<, Wl^lfltSW 
S(l«®»SS^^Hlcffll^j«S-b7UT?li. ilSA<4 " 
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5 u ~ 5 u ml= 
iftSUTfcy. ctiicsttTv-yuw i i©iisi±S)i o 
0 0 ^nrefeSfca^ URtli. 'J-h*gP±fc"J:U:^5 

2 A^^l/CV 
«. 
[0 0 4 7] ±E* 1 (DSJtflfi. T F 

-r-sr^^^vh'j-^xsrotroi-PSb-r. m*. 
\i. I 

mi^vhU^XSro^S-b^Hlctii 
mtzzttfr-zz. 
[0 0 4 8]' -tESmJBJKfit**SDtli**tTZ>7<7 

x-f^vK'J^XS(D«BBa-tr;Hi. -^(7)S«roi#3® 
ic. ^M^mzmmMzW^fDmrnmrnt, z. 

STM^Iftlt, 'te^(DSffilC#ilS5iJ^tl^a-SiJ$^ 
fca»#©stiRi*«s»i+fc««-eft«4<. suie-^o) 

-f^rou-KSiKiSBCRffroafctDys-Ksuc 
'J-h*g|5^aoTL^^^^<l5lS^^IC^fc-x.-Cm 
^paps-eait, ffi^ajstsrortsroHuie^-g-gpi-, strie 
»iRiaffi©'j-Kffitii(S^"i:®J¥©«a<o5f5-K$ 

•CSrSHPHT-IftlttLlf. -Ii;u^^^^-lc-r^c<!r 

[0 0 4 91 sfc, ^lemavh'J-v^xMroi^^-tr^ 
l±, -^©StS©P«g®|-. ?T^(6)[c;&51SS!t^©^SS 
@$l9[lt. m^©Sffilc5ll^(S)l=;fi5Sa^©ft-^Bffi' 
£i8i+fc*ii$T*&£jb<, Bfne-^©s«©rtffi©v-;u 

mie^s^sro'j-Kgptisisiiii: 
JgiI©^lfc©'S''5-^$«tilfilJ-h*S|5A<iic-riNi,^« 
$-^<iiis^^ictDfcorM^raPiT*isit, ffe^ros® 
©f*5®©frieg-^SPlC. sfrSeff-^l®©'J-h*Si:lilS 
^UKero^aroya-K^Birseu-KSAtiio-c^-s 
^«c$l^<lilS^lc^fcoT§TS;iSJPg-t?ia:l+tilf. -b 
;u4;:-Vv^^-l^-r-i.C<!:)!i<-C*#-5.„ 
[0 0 5 0] Hefc«fci;01tezommm2©nas^ 

^LTfekJ. @6li^|6]€S$®fi£Lfc8^©-a5-9-
©¥®ll. 0 7litf)ie^HBaH2;u©-gp^©te*if®®T-
fcor. (a) (i0 6©A'-A'»lc;&ofcif®0. 
(b) lt@6©B'-B'«l|c;Srof-Bi®llT-fc-S)„ 
[0051] ^©niSCTii, ±15® 1 ommmofeik-b 

^^fetakALfcto-cfcy. T F rmmm^tt 
§T^-r^-7h'j^7.s©«^-b;ncfcL>r. ±fe 
m®S«2lci8[it-i)»iRia® 1 0 ii&ftSI 9 ©i50:fr£> 
-j-ro^/iSP^v—1 1 iccfc^g^-gprtic^js-ri,^-
f^lClMLfctOTT-feSo 
[0 0 5 2] C©mi0ii"Cli, g^lB9©'J-KSP9 a 

0©^-® CJ-KSPI 0 a^ 
•g-t;^®) C©^|6]®@1 Ofc 
^LCiiTtM9^©'J-h'SiJI 0 a, 9 aJaW©gPfl-
©nJl^!!)<v-;u^ 1 1 (CCT-li. 

1 1 ©ifiroiilS^^) izfiH-T'S*# 
ZizBitSLLXL^. 
[0 0 5 3] tzti. iiestis) 

1 0 9 £±ie©,£5*m^l:3j£Lfc£.£ 
^itif, mmnmtm 1 
b. 0i=fc^-c»jEi-5t©i=i^^ 
s#ur**-r4. 
[ 0 0 5 4 ]  

1 1 iCcfc^g-g-ai©?*,©*^®® 1 0 fccfct/igTt^ 9 
A^^smrs'j-Kgp 10 a, 9 a A<ii-PTt^««© 
4zvu^v^/i<, mK'J-K®! 0 a, 9 aO±<D^ 
yZfti'l 2t?®®J$4x. ffi©pI«©-tr;^Js:WP,'^, 
laaai r . 
zx-mmztizt*. slJS5«|S)^®1 0 9 © 
^flgStallie'J-Kas 1 0 a, 9 a©®tJ?l£lH)C.tfe£> 
fcdft, 4z;u4^7©l£bo££®<'Jv£<-f$C<!:;!i< 
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[0  0  5  5 ]  J LICIS  1  
I± .  ll4IZ7iv:Lfc<t- 5lw,  S4i6je®1 0  — ilsffi 
1 1 trnte-oXtM* ilTt^ 9 liv-;!,** 1 1 izmu-o 
ri^fcifK ±.%zm.®mWi2a)fcm<r>i'-)itt 1 1 ic 
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US 6,689,629 B2 
2 1 

Moreover, in the gazette of Japanese Patent Laid-Opeo 
No. Hei 10(1998)*240150, disclosed is a melhod 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 

S formed of aluminum and metal such as molybdenum formed 
on the ahimmum is subjected to wet etching. According to 
this method, a specified tapered shape can be imparted to the 
wiring formed of a conductive 61m of a two-layer structure 
by the wet etching. However, the method never discloses a 

ARRAY SUBSTRATE FOR DISPLAY, 
METHOD OP MANUFACTURING ARRAY 

SUBSTRATE FOR DISPLAY AND DBPI AY 
DEVICE USING THE ARRAY SUBSTRATE 

BACKGROUND OF THE INVENTION 

'Die present invention relates to an array substrate for 
dsplay, a method of roanufacturing the array substrate for . ... 
display and a display device using the array substrate for 30 ^thod of evenly etching a substrate region while maintain* 
display iog a selection ratio thereof even in the substrate regior 

A display device using a Urin film transistor (TFT) amy whcre lhe <fcnsity * k>wered' 
has been frequently used owing to low power consumption 
and capability of downsizing the display device. The thin explaining a patterning process using a conventionally 
film transistor array is manufactured by forming thin film 15 process in order to impart the above-described tapereel 
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 deposited on the insulating substrate 1 by a method such 
above-mentioned electrodes, and pixel electrodes on an 88 physical vapor deposition. FIG. 12A shows that a pho • 
insulating substrate. 20 torestet film 5 is coated on a film of the upper conductive 

In recent years, a higher operating speed, a higher rcso- ®iterial 4 and Ls patterned fa a desired shape The respective 
lution and a larger size have been required for the display ^ >rc .=lchcd. ̂  " c,ch?Bt ^ " ? so|utloln of f1"^ 
device described above in many cases. A high speed and a Pboncacid, nunc acid, acetic acid or mixtures thereof, ami 
high density have been required for each constituent com- ^ desired tapered shapes are formed thereon, 
ponent of the array for display, which forms a display 
device. Particularly, in order to operate the thin film tran
sistor array at a high speed, it is preferable to use low-
resistance aluminum (Al) for the wirings such as the scan 
lines and the signal lines since delay in gale pulses can be 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 

conductive material 4 is dissolved by the etchant When the 
wiring is formed by the wet etching, the upper conductive 
material 4 protected by the photoresist film 5 is further 

35 dissolved in a lateral direction from the end of the photo
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 

40 serve as a cathode. Accordingly, an electrochemical eel) Is 
formed. Here, when the etching rale COT the upper cooduc-

tive material 4 is increased to form a required tapered shape, 
the density of the electrons generated by dissolving the 
upper conductive material 4 and Bowing to the tower 

45 conductive material 3 is increased accompanied with an 
increase of a dissolution rate of the upper conductive mate
rial 4. FIG. I2B schematically shows currents I flowing from 
the upper conductive material 4 to the lower conductive 
material 3. 

FIGS. I2A and 126 are enlarged schematic views for 
usee 

FIG. 12B is a view for explaining an electrochemical 
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 

Incidentally, aluminum tends to be easily oxidized in spite 
of its low resistance. Therefore, in many cases, wiring using 
aluminum is constituted as a two-layer structure, in which 
aluminum is used as a lower conductive material, and a 
material harder to be oxidized than aluminum such as 
chromium, tantalum, titanium or molybdenum is used as an 
upper conductive material. FIG. 11 is a view schema Ucally 
showing a state where wiring 2 is deposited on an insulating 
substrate 1. A lower conductive material film 2a is deposited 
oo an insulating substrate 1 made of such as glass, and an 
upper conductive material film 2b is deposited on the lo 
conductive material film 2a, Each of these films 2a and 2b 
is patterned by, for example, a proper etching process so as 
to have tapered ends. 

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. U, various methods have been proposed up to now. For 50 

example, to the gazette of Japanese Patent Laid-Open No. ' As the etching rale is increased, the density of the current 
Hei 10(1998)-9070G, 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 k exposed lo 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 rt"? to 55 upper conductive material 4 is passivatcd not to be 
an etchant that will be relatively increased by lowering dissolved by the elcbant, and only the lower cooductivt 
wiring dereity 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 m the occurrence of the undercut. When 
an interlayer short circuit is prevented by imparting a proper such undercut occurs, the wiring, for example, the gale 

wiring cannot be sufficiently coated with an insulating film 
in some cases, thus causing inconvenience such as ao 
interlayer short circuit, resulting in lowering a yield of the 
display device. 

wer 

tapered shape to the wiring 2. 
However, though this method enables evenness of etching 

at the ends of the thin film transistor array substrate to be 
improved, the method cannot effectively prevent the uoder-
cut of the signal lines in a region where tbe wiring density 
is apt to be lowered from ends of the pixel electrodes to the 6$ 
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 in enlarged view stowing another dummy 
conduulivc pattern io the present invention. 

provide an array substrate for display, a method cf manu
facturing an array substrate for display and a display device 
uang Ihe array substrate for dbplny, wMcb are capable of FJGS. SA to SC are views fllustrstmg a method of 
b«Dg etched at a suffiaeully high etching rate and a suffi- m,nufa(;luring [h6 amy substra^ far dispUy of the presen. 
cient selection ratio, clunmating uodcrcut, aod providing a 5 :nvent:ni 

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

by providing tbe array substrate for display, the method of 
manufacturing ao amy substrate for display and (he display 
device using the array substrate for display of the present 
invention. 

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

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

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

SpedficaDy, 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 JJ FIG. 9 is an electron microscope photograph showing a 
pads arranged on unilateral ends of the wirings and respec- wiring shape in the case of performing etching without usjng 
tively connected with the wirings; pixel electrodes, and ^ dummy conductive pattern. 
dummy conductive patterns arranged between the ends of F,G 10isiu) ekama aio^cope photograph shmviag a 
the connection pads and ends of the pixel electrodes. The of (he wirillg shape no. 9. 
dummy cond^e patterns can occupy 30 area % or more. „ ^ ^ ^ sbowin ^ ̂  
In the present invention, the dummy conductive patterns can . c ... d r r 

be formed as any of land patterns and line-and-space pat- ®' 4 . ««« ... „ . 
terns. In the present invention, tbe wirings are constituted of t FIGS,- a°dJ,2.B are vie^ showinB camn^ {oma' 
a lower conductive material and an upper conductive ^ a fon,«d d,inng an elchin8 Proc6SS-
material, and tbe lower conductive material can be any one ^ DETAILED DESCRIPTION OF THE 
of aluminum and an aluminum alloy. In the present PREFERRED EMBODIMENTS 
invention, tbe upper conductive material has a passivating 
potential. The upper conductive material can be any one of Hereiobelow, description will be made in detail for the 

present invention with reference to embodiments shown in 
According to tbe present invention, provided is a method M l^c accompanying drawings. However, the present iavenlion 

of manufacturing an array substrate for display, the method » 0011™"'"110 ^ embodiments shown in tbe drawings, 
comprising the steps of: forming a thin film transistor array 
including: a plurality of wirings arraoged on an insulating 
substrate; and connection pads arranged on unilateral ends ... 
of the wirings and respectively connected with the wirings; 35 display device of the present invention is constUnted by 
forming pixel electrodes; and forming dummy conductive sequentially laminating a liquid crystal layer 11, a transpai-
paftemft between pads nf gnnn«cffnn paA; anrt itnrfo nf the CDt tltCtTOSt 12 and 2 glaSS Substrate 13 On £0 81X3*/ 
pixel electrodes. In the present invention, it is preferable that substrate 10 for display, which is formed on an insulating 
the dummy conductive patterns be formed so as to occupy substrate. Wiring 14 formed on tbe insulating substrate 10 is 
30 area % or mote. 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 Une-and-space patterns. In the present invention, the through a oottnection pad (not shown), 
wirings axe constituted of a lower conductive material and 
an upper conductive material, the lower conductive material array substrate 10 for display of the present invention, whica 
can be any one of aluminum and an aluminum alloy, and the 45 is shown in FIG. t. In the array substrate 10 for display cf 
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 piesent 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 

Moreover, in the present invention, provided is a display pixel electrode. In tbe array substrate 10 for display shown 
device, comprising the array substrate for display mentioned 50 ^ ^hat is further shown is that a scan line 23 and a 
above. signal line 24 are connected with each thin film transistor 21. 

molybdenum and a molybdenum alloy. 

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

FIG. 2 is a top plan view of tbe display device using the 

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 

In the present invention, the display device used as a 
liquid crystal display device or an electroluminescence 
display device can be provided. 

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

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

FIG. I 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. 

shown in4FIG. 11, each of these lines is constituted of tbe 
lower conductive material 3 and the upper conductive mate 
rial 4. 

60 In the present mvesiion, 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 iuvemios from a viewpoint 

$5 of protecting the aluminum. However in (be present 
invention, besides the aluminum, an aluminum alloy can be 
used for tbe lower conductive material 3. Moreover, for tbe 
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upper conductive material 4, alloys of chromium, tantalum, 
litanium and molybdenum can be used. Fflm thickness of the 
lower conductive material 3 is oot partiallariy limited, but 
61m thickness of the upper conductive material 4 is prefer- , . . 
ably thick since a current lends to be concentraled thereto as 5 specified region where the dummy condurtivc patterns art 
the film thickness becomes thinner. However, a problem formed, 
regarding stress occurs as die thickness becomes thicker. 
Therefore, in the present invention, U is preferable to set the 
film thickness of the upper conductive material 4 in a range 
of 30 to 100 mo. 

specified surface. In the present invention, the tenn "wiring 
density" refers to ao area ratio of an area of portions where 
the sigoal lines, the scao lines, (he drawing lioes, and the 
dummy conductive patterns are formed on an area of e 

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 conduclivu 

l0 pattern 29 is disposed so that the wiring density thereof, 
m ....... . which is specified at 30% or more, is further increased, thus 
•nw present mvenuoo makes u possible to prevent under- re(hlcing concentration of electric current to exposed por-

cut of the lower conductive material 3, which occurs due to t|-ons 0f ^ upper conductive material to the etchant during 
passivity of the upper conductive material 4. In the present ^ As shown in FIG. 4, the dummy conductive 
invention, the term u pissivity" is referred to as a phenom- pattern 29 may have any shapes and any patterns. Moreovci, 
enon that metal such as molybdenum or a metal alloy such » ^ combination of a plural type of the dummy conductive 
as a molybdenum alloy becomes insoluble in an acid or patterns 29 can be used 
alkaline etchant. For example, the term "passivity- is HOS. JA. SB and 5C are views showing an embodiment 
referred lo as a phenomenon thai metal serving as an anode of 2 metbod of manufictllring ^ iTny suhsU.a,e 10 for 
becomes insoluble to such etchant In the present invention. dis j of ^ ^ invcntion. with reference to FIG. 5, 
specifically as for such passivated metal or a meud alloy, 20 descri tion ^ ̂  made fot the mcthod o{ manufacturing 
metal or a metal alloy with a passivating potential, that is, a 
Flade potential can be mentioned. Kote 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 

32nd printing, issued by Kyoritsu Shuppan Co., Ltd., edited 
by editorial committee of the Encyclopedia Chimica), vol 7, 
p. 911. 

the amy substrate 10 for display of the present invenuor, 
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 transparenl or untransparem insulating substrate 
1, thus forming a film. 

. Next, as showo in FIG. SB, photoresist 31 is coated on the 
Furthermore, in the embodiment shown in FIG. 2, dummy aim. The photoresist is exposed and developed by use of a 

conductive patterns 29 are disposed between the pixel photo mask 32 'provided with patterns for forming the 
electrodes 22 and each scan line connection pad, 25 and dummy conductive patterns 29 in portions where the wiring 
between the pixel electrodes 22 and each signal line con- density is towered between the pixel electrodes and the 
section pad 27. Thu^ the wiring density is increased. connection pads, which arc not particularly shows. 
Therefore it is made possible to foim good wiring over the Subsequently, etching is performed by use of an etchant 
entire surface of the airay substrate for display without ^ j7solulion oY^phoric acid, nitric acid, acetic acid 
causing defects such as undercut and a mouse hole of the JIld lhlls fcrini the wiring 2 and the 
tower craducuve material 3 dunng etching for the scan hnes d pltlerIls 29. The dummy oonducti« 
23 and the signal lines 24. Each of these duminy conducbve ^ 29 m ^ ^ ̂  ^ ^ ^ ̂  
patterns 29 can be formed as a two-layeB smicture with the ^ ^ ̂  it ^ mide possiWe to form wirings 
same materials as those of fte scan lines 23 and the stgnal havi ^ tilpered shilpe as shown in FIG. SC even n 
toes 24 at the same time when the pattermng is performed region Wre the conductive material such as molybdenu.T, 

• . tends to be passivated. A taper angle can be set in a range of 
PIG. 3 is an enlarged view showing a portion where the 20 degrees to 70 degrees by adjusting a composition of the 

dummy conductive pattern 29 is formed in the embodiment 45 ctchaui and etching conditions. It is more preferable to set 
of the array substrate 10 for display of the present invention taper angle in a range of about 20 degrees to about 60 
shown in FIG. 2. FIG. 3 shows the dummy conductive degrees. 
pattern 29 fomed as a line-and-space pattern between the Thereafter, in the present invention, gate insulating films, 
connection pad 25 and an end 30 of Ihe pixel electrode. In [he galc electrodes, the source electrodes, the drain 
the present invention, the dummy conductive pattern 29 can so electrodes, the pixel electrodes and the like are formed, thus 
be Conned 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 array substrate 10 for display of the present invention is 
manufactured, la 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 
patterns 29 themselves be 30% or more on an area of a 
specified surface from a viewpoint of forming a properly 
tapered shape on the lower conductive material 3 without 

FIG. 6 is ao electron microscope photograph showing a 
shape of the wiring 33 shown in FIG. 3, which was obtained 
when the dummy conductive pattern 29 shown in FIG. 3 w as 
provided and (lie etching was performed. In (hid case, 

forming the undercut thereto while dissolving the upper go molybdenum was used for the upper conductive material 4, 
conducive material 4 at a required rate. and aluminum was used for the lower conductive material 3. 

Moreover, when the dummy conductive patterns 29 are The film thickness of molybdenum is about 50 nm, and wet 
arranged in the present invention, it is more preferable that etching is performed by use of an etchant of a mixed solution 
the dummy conductive patterns 29 be formed between the of phosphoric acid, nitric acid and acetic acid. As shown in 
end 30 of the pixel electrode 22 and each connection pads 25 65 FIG. 6, a good tapered shape is formed even in a wiring 
and 27 so that the wiring density including the dummy portion where the undercul is formerly apt to occur by 
conductive patterns 29 can be 30% or more oa the area of a forming the dummy conductive pattern 29. 

Page 234 of 1919



US 6,689,629 B2 
8 7 

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 cominu* 
nicatkm with at least one of the transistors in the thir 

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 5 
dummy conductive pattern 29 is increased, a good lapered 
shape is obtained. 

FIG. 8 is a graph plotting values of the taper angle of Ihe 
formed wiring relative to values of the pattern density (area 
%) of the wiring including the portions of the dummy 10 

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. Cor ^ 
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 
bhown in FIG. 9, large undercut occurs in the wiring since 
the molybdenum used for the upper conductive material 4 is 
passivated, and only (he etching for the aluminum as the 
bwer condictive material 3 progresses. 

FIG. 10 is an electron microscope photograph showing a 
cross section taken along a cutting plane line A—A of the 30 

. wiring shown in FIG. 9. As shown in FIG. 10, the etching for 
the aluminum used for the lower conductive material 3 
progresses more than (hat for the molybdenum used for the 
upper conductive material 4, resulting in the occurrence of 
the great undercut 

The present invention can be applied not only to the thin 
film transistor of a reverse stagger type as described above 
but also to a thin film transistor of a top gate type including 

film array; 
connections pads, each connection pad contacting the firs-, 

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. Tbc 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
nium and alloys thereof. 

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

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

7. Tbc array substrate for display according to claim 4 
, , , , , wherein the upper layer wiring material is selected such that 

wiring formed of aluminum and any metal other than the ihe upper layer wiring material does not become insoluble in 
alunuBum, of which passivabog cuneot density is known. «> sn acid or alkaline etchint 

Moreover, although the array device for display of the 
present invention can be applied to a liquid crystal display 
device using a transparent insulating subutrate made of such 
as glass, the array device for display of the present invention an acid or alkaline etcbant. 
can be also used *£ an organic or inorganic electrolamines- 45 9. A meted for forming an array substrate for display, 
ccnce device, wherein an untransparent insulating substrate comprising; 
is used and an array for display is formed on the insula ling fu.ming a layer of an insulating substrate, having an area; 
substrate. 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; 

8. The array substrate for display according to claim 5 
wherein the upper layer wiring material is selected such th it 
the upper layer wiring material does not become insoluble in 

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 an-ay 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 
and the lowering of a yield in manufacturing due to the 
inconvenience such as an intedayer 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 ^ 
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 
fonning 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 a 3y 

Although the preferred embodiments of the present inven- of the wiring, 
tion have been described in detail, it should be understood 10. The method for forming ao array substrate for display 
that various changes, substitutions and alternations can be 65 according to claim 9 wherein at least one of the wirings 
made therein without departing from spirit and scope of the 
inventions as defined by the appended claims. 

comprises at least an upper layer and a lower layer of 
conductive materials 
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< 11. The method for fbrming an anay substrate for display 14. The method for forming ao array substrate for display 
according to claim 10 wherein the lower byer wiring according to claim 13 wherein the upper wiring material is 
materials is selected from the group consisting of aluminum selected from the group consisting of molybdenum and 
and aluminum alloys. alloys thereof. 

12. The method for forming an array substrate for display 5 15. The method for funning an array substrate for display 
according io claim 10 wherein the upper layer wiring according to claim 12 wherein the upper layer wiring 
material is selected from the group consisting of material isselectedsuch that the upper layer wiring materia) 
molybdenum, chromium, tantainm^ titanium and alloys does not become insoluble in an acid or alkaline etchant. 
thereof. 16. The method for forming an array substrate for displa) 

13. The method for Conning an array substrate for display io according to claim 13 wherein the upper layer wiring, 
according to U 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. 
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ARRAY SUBSTRATE FOR DISPLAY, METHOD OF MANUFACTURING ARRAY 

SUBSTRATE FOR DISPLAY AND DISPLAY DEVICE USING THE ARRAY 

SUBSTRATE 

Abstract of the disclosure 

5 Disclosed is to provide an array substrate for display, a method of manufacturing the 

array substrate for display and a display device using the array substrate for display. 

The present invention is an array substrate for display, which includes: a thin film 

transistor array formed on an insulating substrate 1; a plurality of wirings 23 and 24 arranged 

on the insulating substrate 1; connection pads 25 and 27 arranged on unilateral ends of the 

wirings 23 and 24 and respectively connected therewith; and pixel electrodes 22, w herein 

dummy conductive patterns 29 are arranged between the ends of the connection pads 25 and 

27 and ends of the pixel electrodes 22. 
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ARRAY SUBSTRATE FOR DISPLAY, METHOD OF MANUFACTURING ARRAY 

SUBSTRATE FOR DISPLAY AND DISPLAY DEVICE USING THE ARRAY 

SUBSTRATE 

Background of the Invention 

The present invention relates to an array substrate for display, a method of 

manufacturing the array substrate for display and a display device using the array substrate 

5 

for display. 

A display device using a thin film transistor (TFT) airay has been frequently used 

owing to low power consumption and capability of downsizing the display device. The thin 

film transistor array is manufactured by forming thin film transistors, each being composed 

of electrodes such as a gate electrode, a source electrode and a drain electrode, wirings such 

as scan lines and signal lines connected with the above-mentioned electrodes, and pixel 

electrodes on an insulating substrate. 

In recent years, a higher operating speed, a higher resolution 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 component of the array for display, which 

forms a display device. Particularly, in order to operate the thin film transistor array at a high 

speed, it is preferable to use low-resistance aluminum (Al) for the wirings such as the scan 

lines and the signal lines since delay in gate pulses can be reduced and a writing speed to the 

thin film transistor can be increased. 

Incidentally, aluminum tends to be easily oxidized in spite of its low resistance. 

Therefore, in many cases, wiring using aluminum is constituted as a two-layer structure, in 

which aluminum is used as a lower conductive material, and a material harder to be oxidized 

than aluminum such as 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 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 
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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 to have tapered ends. 

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 example, in the gazette of 

Japanese Patent Laid-Open No. Hei 10 (1998)-90706, a method has been proposed, in which 

dummy connection pads are provided on sides opposite to scan line connection pads and 

signal line connection pads, respectively. According to this method, over etching due to an 

etchant that will be relatively increased by lowering wiring density at ends of the substrate 

is prevented. Thus, undercut of a lower conductive material 3 is prevented, and an interlayer 

short circuit is prevented by imparting a proper tapered shape to the wiring 2. 

However, though this method enables evenness of etching at the ends of the tbin film 

transistor array substrate to be improved, the method cannot effectively prevent the undercut 

of the signal lines in a region where the wiring density is apt to be lowered from ends of the 

pixel electrodes to the connection pads, for example, in a portion where drawing wiring is 

formed. 
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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 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 wiring formed of a conductive film 

of a two-layer structure by the wet etching. However, the method never discloses a method 

of evenly etching a substrate region while maintaining a selection ratio thereof even in the 

substrate region where the wiring density is lowered. 

Figs. 12A and 12B are enlarged schematic views for explaining a patterning process 

using a conventionally used wet process in order to impart the above-described tapered shape 

to the wiring. As shown in Fig. 12A, the lower conductive material 3 and an upper 

conductive material 4 are deposited on the insulating substrate 1 by a method such as 

physical vapor deposition. Fig. 12 A shows that a photoresist film 5 is coated on a film of the 
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upper conductive material 4 and is patterned in a desired shape. The respective films are 

etched by an etchant such as a solution of phosphoric acid, nitric acid, acetic acid or mixtures 

thereof, and desired tapered shapes are formed thereon. 

Fig. 12B is a view for explaining an electrochemical 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 Fig. 12B, an internal layer portion of 

the upper conductive material 4 coated with the photoresist film 5 is not dissolved. 

However, at the end of the photoresist film 5, the upper conductive material 4 is dissolved 

by the etchant. When the wiring is formed by the wet etching, the upper conductive material 

4 protected by the photoresist film 5 is further dissolved in a lateral direction from the end 

of the photoresist 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 serve as a cathode. 

Accordingly, an electrochemical cell is formed. Here, when the etching rate for the upper 

conductive material 4 is increased to form a required tapered shape, the density of the 

electrons generated by dissolving the upper conductive material 4 and flowing to the lower 

conductive material 3 is increased accompanied with an increase of a dissolution rate of the 

upper conductive material 4. Fig. 12B schematically shows currents I flowing from the upper 

conductive material 4 to the. lower conductive material 3. 

As the etching rate is increased, the density of the current flowing to an area of the 

upper conductive material 4, which is exposed to the etchant, exceeds a current density 

causing passivity of the upper conductive material 4. In such a case, the upper conductive 

material 4 is passivated not to be dissolved by the etchant, and only the lower conductive 

material 3 is dissolved accompanied with the progress of the etching, resulting in the 

occurrence of the undercut. When such undercut occurs, the wiring, for example, the gate 

wiring cannot be sufficiently coated with an insulating film in some cases, thus causing 

inconvenience such as an interlayer short circuit, resulting in lowering a yield of the display 

device. 
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Summary of the Invention 

The present invention was made with the foregoing problems in mind. An object of 

the present invention is 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, 

eliminating undercut, and providing a 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 p(urality 

of wirings arranged on the insulating substrate; connection pads arranged on unilateral ends 

of the wirings and respectively 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. In the present 

invention, the dummy conductive patterns can be formed as any of land patterns and 

line-and-space patterns. 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 conductive patterns can be formed as any of land patterns and 
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line-and-space patterns. In the present invention, the 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 upper conductive material can be any 

one of molybdenum and a molybdenum alloy. In the present invention, the wirings are 

formed by wet etching. 

Moreover, in the present invention, provided is a display device, comprising the array 

substrate for display mentioned above. 

In the present invention, the display device used as a liquid crystal display device or 

an electroluminescence display device can be provided. 

5 

Brief Description of the Drawings 

For a more complete understanding of the present invention and the advantages 

thereof, reference is now made to the following description taken in conjunction with the 

accompanying drawings. 
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Fig. 1 is a view showing an embodiment of a liquid crystal display device using an 

array substrate for display of the present invention. 

1® 
Q 
P [Figure 2] 
JU 

Fig. 2 is a top plan view of the array substrate for display of the present invention. 0 
in [Figure 3] £3 
$ Fig. 3 is an enlarged view showing a dummy conductive pattern in the present 

invention. 

[Figure 4] 

Fig. 4 is an enlarged view showing another dummy conductive pattern in the present 

invention. 

[Figure 5] 25 

Figs. 5A to 5C are views illustrating a method of manufacturing the array substrate 

for display of the present invention. . 

[Figure 6] 
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Rg. 6 is an electron microscope photograph showing a pattern shape of wiring in the 

case of using the dummy conductive pattern shown in Fig. 3. 

[Figure 7] 

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. 5 

[Figure 8] 

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

density of the wiring. 

[Figure 9] 

Fig. 9 is an electron microscope photograph showing a wiring shape in the case of 

performing etching without using the dummy conductive pattern. 

10 

[Figure 10] 
M" 
D Fig. 10 is an electron microscope photograph showing a sectional shape of the wiring 
£5 

shape shown in Fig. 9. 

[Figure 11] 
r. 

i 

o Fig. 11 is a schematic view showing a tapered shape of the wiring. 
Q 

[Figure 12] 
Q Figs. 12A and 12B are views showing currents formed by a cell formed during an 

etching process. 
ru 
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2$ Detailed Description of the Preferred Embodiments 

Hereinbelow, description will be made in detail for the present invention with 

reference to embodiments shown in 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. I, the 

display device of the present invention is constituted by sequentially laminating a liquid 

crystal layer 11, a transparent electrode 12 and a glass substrate 13 on an array substrate 10 
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for display, which is formed on an insulating substrate. Wiring 14 formed on the insulating 

substrate 10 is extended to an end (not shown) of the array substrate for display, and is 

connected with a driving system (not shown) through a connection pad (not shown). 

Fig. 2 is a top plan view of the display device using the array substrate 10 for display 

of the present invention, which is shown in Fig. 1. In the array substrate 10 for display of the 

present invention, a plurality of thin film transistors 21 constitute an array. A pixel electrode 

22 is connected with each thin film transistor 21 that controls a potential of the pixel 

electrode. In the array substrate 10 for display shown 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. 

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 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 

lower conductive material 3 and the upper conductive material 4. 

In the present invention, aluminum can be used for the lower conductive material 3 

usable as wiring from a viewpoint of lowering resistance thereof. Moreover, it is preferable 

to use molybdenum (Mo) for the upper conductive material 4 usable in the present invention 

from a viewpoint 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 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 preferably thick since a current tends 

to be concentrated thereto as the film thickness becomes thinner. However, a problem 

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. ' 

The present invention makes it possible to prevent undercut 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 phenomenon that metal such as 
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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 32Dd printing, 

issued by Kyoritsu Shuppan Co., Ltd., edited by editorial committee of the Encyclopedia 

5 

Chimica), vol. 7, p. 911. 

Furthermore, in the embodiment shown in Fig. 2, dummy conductive patterns 29 are 

disposed between the pixel electrodes 22 and each scan line connection pad 25 and between 

the pixel electrodes 22 and each signal line connection 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 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 dummy conductive pattern 

29 is formed in the embodiment 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 connection pad 25 and an end 30 of the pixel electrode. In the present 

invention, the dummy conductive pattern 29 can 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. 

In any case of the patterns, in the present invention, it is preferable that the wiring 

density of the dummy conductive patterns 29 themselves be 30% or more on an area of a 

specified surface from a viewpoint of forming a properly tapered shape on the lower 

conductive material 3 without forming the undercut thereto while dissolving the upper 
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conductive material 4 at a required rate. 

Moreover, when the dummy conductive patterns 29 are 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 and 27 so that the wiring 

density including the dummy conductive patterns 29 can be 30% or more on the area of a 

specified surface. In the present invention, the term "wiring density" refers 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 specified region where the dummy conductive 

patterns are formed. 

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 pattern 

29 is disposed so that the wiring density thereof, which is specified at 30% or more, is further 

increased. thus reducing concentration of electric current to exposed portions 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, 5B and 5C are views showing an embodiment of a method of 

manufacturing the array substrate 10 for 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 deposited 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. 

Subsequendy, 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 
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the dummy conductive patterns 29. The dummy conductive patterns 29 are arranged in the 

portions where the wiring 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 mated al 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 etchant and etching conditions. It is more 

preferable to set the taper angle in a range of about 20 degrees to about 60 degrees. 

Thereafter, in the present invention, gate insulating films, the gate electrodes, the 

source electrodes, the drain electrodes, the pixel electrodes and the like are formed, thus the 

array substrate 10 for display of the present invention is manufactured. In the present 

invention, the dummy conductive patterns 29 may be removed if necessary. Alternatively, 

the dummy conductive patterns 29 may be left as they are without being eliminated. 

Fig. 6 is an electron microscope photograph showing a shape of the wiring 33 shown 

in Fig. 3, which was obtained when the dummy conductive pattern 29 shown in Fig. 3 was 

provided and the etching was performed. In this case, molybdenum was used for the upper 

conductive material 4, and aluminum was used for the lower conductive material 3. The film 

thickness of molybdenum is about 50 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 Fig. 6, a 

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. 

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 dummy conductive pattern 29 is increased, a good tapered shape is 

obtained. 
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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 

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 fDrmed. 
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Therefore, it is understood that the 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 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. 

Fig. 10 is an electron microscope photograph showing a cross section taken along a 

cutting plane line A-A of the wiring shown in Fig. 9. As shown in Fig. 10, the etching for 

the aluminum used for the lower conductive material 3 progresses more than that for the 

molybdenum used for the upper conductive material 4, resulting in the occurrence of the 

great undercut. 
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« The present invention can be applied not only to the thin film transistor of a reverse 

stagger type as described above but also to a thin film transistor of a top gate type including 

wiring formed of aluminum and any metal other than the aluminum, of which passivating 

current density is known. 

Moreover, although the array device for display of the present invention can be 

applied to a liquid crystal display device using a transparent insulating substrate made of 

such as glass, the array device for display of the present invention can be also used as an 

organic or inorganic electroluminescence device, wherein an untransparent insulating 

substrate is used and an array for display is formed on the insulating substrate. 

As described above, according to the present invention, it 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 

and the lowering of a yield in manufacturing due to the inconvenience such as an inierlayer 

short circuit. Moreover, according to the present invention, it is made possible to provide 
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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 provjding a 

large-sized and high-resolution display device. 

Although the preferred embodiments of the present invention have been described 

in detail, it should be understood that various changes, substitutions and alternations can be 

made therein without departing from spirit and scope of the inventions as defined by the 
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appended claims, 
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What Is Claimed Is: 

1. An array substrlte for display, comprising: 

a layer of ai| insulating substrate, having an area; 

a thin film tmnsistor array formed on the insulating substrate; 

a plurality of wiring arranged on the insulating substrate, each wiring having a 

first end, the wiring jin communication with at least one of the transistors in the thin film 

array; 

1 

6 

connections jjiads, each connection pad contacting the first end of at most one of 

the plurality of wirings; 

pixel electrol les, and 

dummy conductive patterns, the dummy patterns situated between the connection 
J 

pads and the pixel efectrodes such that the dummy patters are not in contact with any of 

the wiring. • 
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2. 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. 

CD 

B 
W 

3. The array substraite for display according to claim 1 wherein at least one of the wirings 

comprises at least ah upper layer and a lower layer of conductive materials. 

EG 

ru 
4. The array substrate for display according to claim 3 wherein the lower layer wiring 

material is selected n-om the group consisting of aluminum and aluminum alloys. 

1 

2 

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. 

1 

2 
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6. The array substrate Tor display according to claim 4 wherein the upper layer wiring 1 
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material is selected from the group consisting of molybdenum, chromium, tantalijrfi, 

titanium and alloys thereof. 

2 

/ 3 

7. The array substrate for display according to claim 6 wherein the upper wiring material 

is selected from the group consisting of molybdenum and alloys thereof.' 

1 

2 

8. The array substrate for display according to claim 5 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. • 

1 

2 

3 

9. The array substrate for display according to claim 6 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. 

1 

h 
P 
P 
m 10. A method for forming an array substrate for display, comprising: 

forming a layer of an insulating substrate^' having an area; 

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

forming 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; ' 

§3 
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V forming connections pads, each connection pad contacting the first end of at most 

one of the plurality of wirings; 

forming pixel electrodes, and 

forming dummy conductive patterns, 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. 
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11. The method for forming an array substrate for display according to claim 10 wherein 

the dummy conductive patterns comprise at least about 30% of the area of the insulating 
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substrate. 3 

12. The method for forming an array substrate for display according to claim/I 0 wherein 

at least one of the wirings comprises at least an upper layer and a lower layw- of 

conductive materials. / 

1 

2 

3 

13. The method for forming an array substrate for display according to claim 12 wherein 

the lower layer wiring material is selected from the group consisting of aluminum and 

aluminum alloys. 

1 

2 

14. The method for forming an array substrate for display according to claim 12 wherein 

the upper layer wiring material is selected from the group consisting of molybdenum, 

chromium, tantalum, titanium and alloys thereof. 

1 

2 

P 
sn 
n 15. The method for forming an array substrate for display according to claim 13 wherein 

the upper layer wiring material is selected from the group consisting of molybdenum, 

chromium, tantalum, titanium and alloys thereof. 
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16. The method for forming an array substrate for display according to claim 15 wherein 

the upper wiring material is selected frorn the group consisting of molybdenum and alloys 

thereof. 

© 

i 
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17. The method for forming an array Substrate for display according to claiin 14 wherein 

the upper layer wiring material is selfccted such that the upper layer wiring materia] does 

not become insoluble in an acid or alkaline etchant. 

1 

3 

18. The method for forming an array substrate for display according to claim 15 wherein 

the upper layer wiring material is'selected such that the upper layer wiring material does 

not become insoluble in an acidj>r alkaline etchant. 
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I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United 
States, listed below and have also identified below, by checking the box, any foreign application for 
patent or inventor's certificate or PCT International application having a filing date before that of the 
application on which priority is claimed. 

Prior Foreign Application(s) Priority Not Claimed 

2001-029587 Japan 06/02/2001 • 
(Number) (Country) (Day/Month/Year Filed) 

• 
(Number) (Country) (Day/Month/Year Filed) 

• 
(Number) (Country) (Day/Month/Year Filed) 

Patent »nd Trgdemark QCflcMJ.S. DEPARTMENT V COMMERCE Fem> PTe=5Mi (Maditied) P02fREV02 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 

(Filing Date) (Application Serial No.) 

(Filing Date) (Application Serial No.) 

(Filing Date) (Application Serial No.) 

I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37. C. F. R., 
Section 1.56 which became available between the filing date of the prior application and the national 
or PCT International filing date of this application: 

• 
O 
En 
JO 
in 
p 
D (Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 
D 
fU 
0 (Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) in 
o 
ru 

(Application Serial No.) (Filing Date) - (Status) 
(patented, pending, abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 

Pttem Vri QRto-US- DEPARTMENT OF COMMERCE F?™ nMWl 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attomey(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, (list name and registration number) 
Joseph P. Abate, Registration No. 30,328; 
Jesse L. Ahzug, Registration No. 31,316; 
Jay H. Anderson, Registration No. 38,371; 
Ira D. Blecker, Registration No. 29,894; 
Steven Capella, Registration No. 33,086; 
Harold Huberfeid, Registration No. 26,665; 
Todd M. C. Li, Registration No. 45,554; 
Susan M. Murray, Registration No. 38,252; 
Daryl K. Neff, Registration No. 38^53; 
Margaret A. Pepper, Registration No. 45,008; 

H. Daniel Schnurmann, Registration No. 35,791; 
Eugene L Shkurko, Registration No. 36,678; 
William P. Skladony, Registration Na 33,787; 
Steven J. Soucar, Registration No. 32,440; 
Tiffany L. Townsend, Registration No. 43,199; 
all of INTERNATIONAL BUSINESS MACHINES 
CORPORATION; John E. Hoel, Registration No, 26,279; 
Christopher A. Hughes, Registration Na 26,914; 
Edward A. Pennington, Registration No. 32,588; 
Joseph C. Redmond, Jr., Registration No. 18,753; all of 
MORGAN & FINNEGAN, L.L.P. 

Send Correspondence to: r,ffany ̂  ̂ wnsend 
IBM Corporation / Intellectual Property Law 
Bidg. 300-482 2070 Route 52 
Hopewell Junction, New York 12533-6531 b p 

Direct Telephone Calls to: (name and telephone number) 
jj! Tiffany L. Townsend (845) 894-3668 
[3 

in o Fun name of sole or first inventor 
Takatoshi Tsujimura o 
Sole or first inventor's signature Dale 4 

O 
Residence ru 2-15-26, Kugenuma-Matsugaoka, Fujisawa-shi, Kanagawa-ken, Japan P 
Citizenship 
JAPAN 111 

D Post Office Address -
2-15-26, Kugenuma-Matsugaoka* Fujisawa-shi, Kanagawa-ken, Japan ru 

Fun name of second inventor, if any 
Atsuya Makita 
Second inventor's signature Date 

Residence . 
RIB403,5-3-8 Higashirinkan, Sagamihara-shi, Kanagawa-ken, Japan 
Citizenship 
JAPAN 
Post Office Address 
RIB403,5-3-8 Higashirinkan, Sagamihara-shi, Kanagawa-ken, Japan 

Patent and Tredemark OmcMJ.S. DEPARTMENT OF COMMERCE Form PTO^B4i («-??) ((fedlfled) 
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FuO name of third inventor, if any 
Toshiaki Aral 

Date TMrd inventor's signature 

Residence 
1-55-19 Sakuragaoka, Hodogaya-ku, Yokotaama-shi, Kanagawa-ken, Japan 
Citt'enship 
JAPAN 
Post Office Address 
l-SS-19 Sakuragaoka^ Hodogaya-ku, Yokohama-shi, Kanagawa-ken, Japan 

FuD name of fourth inventor, if any 

Fourth inventors signature Data 

Residence 

Citizenship jiifc 

p 
Post Office Address 

D 
EF< 
EO 
in 
p 
a 

Full name of fifth inventor, if any 
B 

B 
Fifth inventor's signature Data ru 

P Residence in 
p 

Citizenship ru 
Post Office Address 

Fun name of sixth inventor, if any 

Sixth inventor'e signature Data 

Residence 

Citizenship 

Post Office Address 

Pttent jnd Trai^marti Offlce-UA DEPARTMENT OF COMMERCE PPin PTS-Srtl («?) (Modified) 
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AUTHORIZATION TO FILE U. S. PATENT APPLICATION IBM DOCKET NO. 

JP9-2000-0310 

As a helow named inventor, of an invention initially entitled 

ARRAY SUBSTRATE FOR DISPLAY, METHOD OF MANUFACTURING ARRAY 
SUBSTRATE FOR DISPLAY AND DISPLAY DEVICE USING T^ARFAY SUBSTRATE 
identified by the above IBM Docket Number, pursuant to 37 CFR 
1.41(C), I hereby authorize the attorney or agent designated by 
IBM Corporation to file on my behalf in the United States 
Patent and Trademark office, an application for patent on the 
above identifies the invention. 

Whereas the title used on the subsequently prepared patent 
application may vary from the above initial title, the unique 
dockp.t number identifies the invention. a 

E3 
m 
EQ 
in 
a 

FULL NAME OF SOLE OR FIRST INVENTOR INVENTOR' S SIGNATURE DATE 

\ 
f? Takatoshi Tsujimura 

Q 

P 
fii 

&/ 
FULL NAME OF SECOND JOINT INVENTOR INVENTOR' S SIGNATURE DATE 

Q 
in 
• 
iU 

Toshiaki Arai _?5/̂  / 
FULL NAME OF THIRD JOINT INVENTOR INVENTOR'S SIGNATURE DATE 

INVENTOR'S SIGNATURE DATE FULL NAME OF FORTH JOINT INVENTOR 

INVENTOR'S SIGNATURE DATE FULL NAME OF FIFTH JOINT INVENTOR 
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/£- at- ojz s9 m 
to 

ress Mail Label No. ET9267' 8US 

Docket No. 
JP920000310US1 

in UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 

to I-* 

e 
cn 

U Total Pages in this Submission 
(Only for new nonpmvisional applications under 37 CFR 1.53(b)) CO 

•o 
TO THE ASSISTANT COMMISSIONER FOR PATPUTS 

Box Patent Application 
Washington, D.C. 20231 

Transmitted herewith for filing under 35 U.S.C. 111 (a) and 37 C.F.R. 1.53(b) is a new utility patent application for an § 
invention entitled: • o. a 

4RRAY SUBSTRATE FOR DISPLAY, METHOD OF MANUFACTURING ARRAY 
SUBSTRATE FOR DISPLAY AND DISPLAY DEVICE USING THE ARRAY SUBSTRATE 

CD J J 
V » 9 

Assignee Name: International Business Machines Corporation 
Assignee Residence: Armonk, New York 

a o 
El 
l"! and invented by: 

Takatoshi Tsujimura, et al. 

If a CONTINUATION APPLICATION, check appropriate box and supply the requisite information: 
ktfa 

Continuation • Divisional • Continuation-in-part (CIP) of prior application No.: 

yhiich is a: 

Continuation • Divisional • Continuation-in-part (CIP) of prior application No.: 

iWhich is a: 
pb Continuation • Divisional • Continuation-in-part (CIP) of prior application No.: 

®nclosed are: 
fU Application Elements 

W 1 .  a Filing fee as calculated and transmitted as described below 
D 

13 ru pages and including the following: 2. IS Specification having 16 

a. IS Descriptive Title of the Invention 

b. • Cross References to Related Applications (if applicable) 

c. • Statement Regarding Federally-sponsored Research/Development (if applicable) 

d. • Reference to Microfiche Appendix (if applicable) 

e. US Background of the Invention 

f. 13 Brief Summary of the Invention 

g. IS Brief Description of the Drawings (if drawings Wed) 

h. 13 Detailed Description 

i. IS Claim(s) as Classified Below 

j- IS Abstract of the Disclosure 

POfULRG/REVOS Page I of4 
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Docket No. 
JP92000031OTJS1 UTILITY PATENT APPLICATION TRANSMITTAL 

(Large Entity) 
Tota) Pages in this Submission 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 

Application Elements (Continued) 

3. 13 Drawing(s) (when necessary as prescribed by 35 USC 113) 

a. IS Formal 

b. • Informal 

Number of Sheets 11 

Number of Sheets 

4. [3 Oath or Declaration 

a. • Newly executed (original or copy) 

b. Q Copy from a prior application (37 CFR 1.63(d)) (for continuation/divisional application only) 

c. SI With Power of Attorney . • Without Power of Attorney 

d. • DELETION OF INVENTORfS) 
Signed statement attached deleting inventor(s) named in the prior application, 
see 37 C.F.R. 1.63(d)(2) and 1.33(b). 

5. 32 Incorporation By Reference (usable if Box 4b is checked) 
The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied under 
Box 4b, is considered as being part of the disclosure of the accompanying application ard is hereby 
incorporated by reference therein. 

Unexecuted 

P 

£R 
CO 
in 
D 6. • Computer Program in Microfiche (Appendix) D 
p 7. Q Nucleotide and/or Amino Acid Sequence Submission (if applicable, all must be included) 

a. • Paper Copy 

W b. • Computer Readable Copy (identical to computer copy) 

I'y c. • Statement Verifying Identical Paper and Computer Readable Copy 

Accompanying Application Parts 

ru 
o 

D 

8. • Assignment Papers (cover sheet & document(s)) 

9. • 37 CFR 3.73(B) Statement (when there is an assignee) 

10. • English Translation Document (if applicable) 

11. • Information Disclosure Statement/PTO-1449 • Copies of IDS Citations 

12. C, Preliminary Amendment 

13. O Acknowledgment postcard 

14. IS Certificate of Mailing 

• First Class 8 Express Mail (Specify Label No.): ET926726378US 

Page 2 of4 POIIJI^G/REVOS 
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Docket No. 
JP920000310US1 UTILITY PATENT APPLICATION TRANSMITTAL 

(Large Entity) 
Total Pages in this Submission 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 

Accompanying Application Parts (Continued) 

15. 8 Certified Copy of Priority Documents) (if foreign priority is claimed) 

16. • Additional Enclosures (please identify below): 

Request That Application Not Be Published Pursuant To 35 U.S.C. 122(b)(2) 

f*17. • Pursuant to 35 U.S.C. 122(b)(2), Applicant hereby requests that this patent application not be 
published pursuant to 35 U.S.C. 122(b)(1). Applicant hereby certifies that the invention disclosed in 
this application has not and will not be the subject of an application filed in another country, or under 
a multilateral international agreement, that requires publication of applications 18 months after filing 
of the application. 

• • 
in 
£8 
in 
P Warning 
• 

An applicant who makes a request not to publish, but who subsequently files in a foreign 
country or under a multilateral international agreement specified in 35 U.S.C. 122(b)(2)(B)(i), 
must notify the Director of such filing not later than 45 days after the date of the filing of 
such foreign or international application. A failure of the applicant to provide such notice 
within the prescribed period shall result in the application being regarded as abandoned, 
unless It Is shown to the satisfaction of the Director that the delay in submitting the notice 
was unintentional. 

• 
ru 
£3 
in « 
ru 

Page 3 of 4 PC1UIRG/REV05 
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Docket No. 
JP920000310US1 UTIUTY PATENT APPUCATION TRANSMITTAL 

(Large Entity) 
(Only for new nonprovisionat applications under 37 CFR 1.53(b)) 

Total Pages in this; Submission 

I HEREBY CBRTIFT THAT TKIS CORRESPONDENCE IS BEING 
DEPOSITED WITH THE UNITED STAGES POSTAL SERVICE A5 
EXPRESS MAIL IN AN ENVELOPE ADDRESSED TO: U.S. PATENT 

'AND TRADEMARK OFFICE, P.O. Box 2327, ARLINGTON, VA 
22202. THE APPLICANT AND/OR ATTORNEY REQUESTS THE DATE 
OP DEPOSIT AS THE FILIN8 DATE. 

Expreaa Hail No: CT926726378US 

Date of Depositt February 5, 2002 
Nane of Person 

Making Deposit: Keren Cii ira 

Signature: 

Fee Calculation and Transmittal 

F* CLAIMS AS FILED 
A 
• For #nied #Allowed # Extra Rate Fee ta 
$>tal Claims $0.00 $18.00 18 -20 = 0 X 
rfl 
HJdep. Claims $0.00 $84.00 0 - 3 =8 2 
D 

$0.00 {Multiple Dependent Claims (check if applicable) • 

$740.00 BASIC FEE 

^>THER FEE (specify purpose) $0.00 
M 
f! TOTAL FILING FEE $740.00 
fy 
• A check in the amount of 
IS The Commissioner is hereby authorized to charge and credit Deposit Account No. 09-0458 

as described below. A duplicate copy of this sheet is enclosed. 
03 Charge the amount of $740.00 as filing fee. 
81 Credit any overpayment. 
8) Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17. 
• Charge the issue fee set in 37 C.F.R. 1.18 at the mailina of the Notice ot^llowance, 

pursuant to 37 C.F.R. 1.311 (b). || 

to cover the filing fee is enclosed. 

/\ j Signature 
TiffanJ l). TMvnsend, Attorney 
RegfctrafionTio. 43,199 
Telephone: (845) 894-3668 
Fax: (845) 892-6363 

Dated: February 5,2002 

cc: 
FI-044 

Page 4 of4 POtULRGIREVOS 
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File History Report 
I I Paper number is missing from the United States Patent and 
Trademark Office's original copy of the file history. No additional 
information is available. 

I I The following page(s) of paper number is/are missing 
from the United States Patent and Trademark Office's original copy of the 
file history. No additional information is available 

H The following checked item(s) of paper number 
missing from the United States Patent and Trademark Office's original 
copy of the file history. No additional information is available 
• PTO 892 
• PTO 948 
• PTO 1449 
• PTO 1474 
I Assignment 

is/are 

Additional comments 
Cover Sheet Js Missing 
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»#3i6] tte-k**«fc*m. 
411 {± s trnftommm r i/-f *«. 

C3t^«7 ] inK1£S«±(C8ICS«i&*R®Ktl2:««!tia}-«(cKCS 
n i M B i a i i c - t n - f  F t  h 9 y * j x 9 7 \ " ( t :  
j&m&iMt, 

ttflBStts*v  KO*® h IBDlSaiSast tc^§ -##A 9 - *  Z M + S  

C»#*8  3 t i rK*$-«MM*-: /« : ,  3  J :e>fc^  

-rs, » # a 7 K :fi*©*a%»7u-fas®»a^a. 

ffilEi|#2 001-3044016 1 
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I 

# 2  0 0 1 - 0 2 9 5 8 7  

7 > K  •  a ^ 7 { C E « © ^ f f l 7 U - f 3 S  

[»^io]  tnaBt i i i ,  Mia  

, y7I>^"e&5»^7~9©^-f4x^l^tCfB«C5 

*iR«T !•***©»*#». 

[ » # 3 « 1 1 ]  l > r l B f f i i f e 8 t ± ,  9 X 9  h  -  x y ^ > j r c j : » J J 5 J # S n ^  

a7i o ®w-ffi* i JiiKi®<i©*jSfflr u-fii«©iBi3!rts. 
[**4( 12 ] i -a*# e icfla«©^«r u-fII«S^ *& 

3]  • T s A-fXi:LT«i§a#l&.  2  

X .  

[H^l 4] xi/^r hn • /l/$*yfe>;x • x-f 

T « « a t i 6 ,  1 1 * 3 9 1  2 t C | B * © * 3 o % 5 s A - f ^ .  

[9li)l©0lHftM9!] 
t o  0  0  1 ]  

[»«©*+&«««•»] 
'*#IBtt, ^«^fflTl/>fS!|S©IS5g^a> iSJ:tflS*» 

JS7b-f «««:«« Ufc^^-f^CB-r 5. 
[ 0  0  0  2] 

[«*©««] 
I » l l h 9 > y ^ i r  ( T F T )  T l / - f  

fes '  i:. i:v»o3fcrfcfr&#;BS*i 
•cvvs.  »i iK5^j;*4frwtt .  Sifeii t ta«±jc,  y-*M 
,  KU-f >«tti:vxofe*flit^6&ft*l!th5>yx^ i:,  **aJC»»Sft 

©imfcv^ofcwiia, 

[ 0  0  0  3 ]  

±&Ltzm*7:rt'(xizitzvm&mwt. xsittf* 

tUUft 2 0 0 1 - 3 0 4 4 0 1 6  2 
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} 

# 2 0 0 1 - 0 2 9 5 8  7  

ft 6^5 3 £ ## <, X t:&f8 ,~rz&7?;m7 1/-/ 
**ffc. S3«j;tJfi!®Sjfb̂ «)e>ti-50 wc, i»Kh5>s?̂ «Ti/-f swa-e 

^Si®, '®-fi^®^v^ofeg^ij«^c^s®s^©7;^5-'^7A (A 
1 )  « : « J S  +  S £ £ f f ,  > f ~  h  •  
9 y  V  ̂  ̂  A ® «ft « as ft S: IK  &  « 3 i: #•T' # « T' » U ̂ . 

[ 0  0  0  4 ]  

i;^5r% r/b^i^Attigtt^ffintxzxsaEAcintaftjiv^v^ttftft  
^L-TVNSfeib ,  7 ; i /3-9A£&JSbfcB2i lSlJ ,  #<©##,  Tf l /S-^Afe  

iyn-f fcSf t fcKv\ ;  ^nA,  

2Ji#afcLT»J«aftTV^ 

.  HI 1«,  itt l i tt*«l±KBIl2a<^rtanfefcr«6««WK:a<bfeH-e 

#5^«s4r©lft*t t l l«l±K:t t .  TW**»OK2 aj^iMISnTfey 

,  ^©^2 a©±MtC±a5^«^(75K2 I i2afcj : t f&2 

btt, 
® fc ft -5 j: i  ic x 9 -  y -  y >f a ft s .  

[ 0  0  0  5 ]  

0 1  H C w U f e T — ± « * * t t © x v ^ > y a [ ®  

0  1 1 CjRbfc7 l - / tJ8tt«:J*(R'r5fe«>,  

©3&at#fi*snTv^. MAtf, io- 9 0  7  o e-^^tcfevNTii, 
i&mwiirtv Kfej:ot«-9i««ai^y F©-?n-?ns»«iK:4f^ K 

T^TLT,  Z l f Z & £ ^ > y r v y  hfCJcS^-A-  •  X.y^  

>yfcKit-r&'£i:lcj:»JT#**&3©7> y ~ j &9 X  
^J^-r - A* SrigiSg 2 A t 5 3 i; -eWIB ̂  3 - h &BSit b T S. 

[ 0  0  0  6 ]  

Llfrb&tf£) ,  »Rh9>b^4f7l /^Sff i©iB®(Cfi{-} 'SX'y  

*>y©ja-tt«:ifiiLfcs-ttszfctti»riBi:i-*%)<0©, iaiims©«i»^&v « 

«/xy £««&# 

0 0  1  -  3 0 4 4 0 1  3 
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# 2 0 0 1 - 0 2 9 5 8 7  

[ 0  0  0  7 ]  

£t-, 0 -  2  4  0  1  5  Z.(D7)VS.~ 

KtsaijS 
T'Ziv l -yy- f  ZZt lCZ y, 2 0 ~ 7  0 °  ©^r 

z:©^att®iCX'y^>^lC«J: y, 

2j»#«o»*i)i^e.«j#anfei!»ic#LTm3eo7 !—/'«s:ff^r&ri:#T? 
BM«*©fiT-rs««**K:;i3v*T%i»iRJfcfcfc»Sii:oo, m 

-Ss X «>/  ̂> Ŝrtr e»  ̂Mw-fS ti <DT*\tte 

[ 0  0  0  8 ]  

[»W^«P»bJ:^fc"j-S*«] 

Tv^•5•?x>y h • 

.  0 1 2  ( a )  cw-ri^Ki, rsmmtfzt, ±«»« 
U 4  £ i f i 7  4  i / H D V  •  ^-A° • TJKy v i/ a > il v^o J: U jgfcMStiT 

« .  @ 1 2  ( a )  7* M / y ^  Mi5#, _ha5^*#4 ©K©±f: 

a^anx, Hfastife»«K:ytdt-->^a^rvxao^anrv^s. =§-11 

ii ,  y>», Wit. 
ncjcyx-yf-vyatiT. ^fa-rs-r-^^^aatisifccfts. 

[ 0  0  0  9 ]  

B 1 2  ( b )  t t ,  ± » # * # 4 f c T » * * # 3 f c ; f r & * j # a * i $ ! ! l i S : .  ^ x  

> y  h  •  X -y^-V ^-r s^ fC ,  

• -fe;*3:^L£@T'&S. @12 (b) 7* f> \ /V^  hHS 
Snfe±a5^«#4©|^{®®ffl^tt^)SPb^VN^©®, 7* h us?^ h^503S 

a 5 T * l i ,  ± f f l * * t t 3 & < x y ? ^ > h K : J : y » f l * S ; r i 4 r f c » C f c « .  ^ X ' y h - X  

v^>^»cj:yi!jift««+«#'&ictt, 7* hu^x Mi5K;j:y««atife 
±IP^mM4{i, 7* h hiB»)&»e»*#|fil'si:a 

«sy, 
T^-KilbT^ISet-S. tfc,  

aj|E#2 001-3044016 4  
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# 2 0 0 1 - 0 2 9 5 8 7  

33T', 

fcjgjas-e&fefc£±##*tt4fflxv *:>y»jsfc*i& T t f < t, ±9mmMi 
4^»j»-r«ifctj:y«4u ±#i* 

m*1rzz£ \ z&z>.  0 1 2  ( b )  C f e ^  
T tt» ±S| 5 a | « #  4  a *  &  T g | 5 g « #  3  / \  i : 5 1 ? ®  I  a  f t  T  ̂  *  

[ 0  0  1 0 ]  

xv^>y34tt««W*6(Coft,  ±»»*a4®-xy^^^ hC*BJUfclli iW 
_tgi5jg®#4z.ttc  

fcS.  ±ai**tf4tt^#JIWbl/Xvf- ir>HcJ;y#»Sft  

ft  < ft  y .  X -y ̂  > ̂ ©31^i:«{CTSI5^®# 3 ©»#©-#*l«JifT LT *(DttS 

ry^-iJV S^lg^t-SZl i l tcf tSo 

, «Atfy-Ma«i:^ofeS!iis:ttii«cj:»j^ic»«-r« r i :««TSftv^ 

3teB*fW*©3* 

y S:iSTS-tt6- i l»CftoTV^fe.  

[ 0 0 1 1 ]  

±fa^s^{c^^Tft$ft/t;b©T^y, t t f t t £3Lv? - y >fM7k 

t f a m j t - e x y ^ v y s r f j i  r y v - x v  b z f t & z  
•&r, s^tcii, *s, ^o**iBft*^'ryw^feii« t63 fc f t^r«i:i-'S 
, *wfflru>fii«, *^ffirv-f*«©®3S#«SfeitfK*^ffl7i/-fi6«ifc 

v>feaa%-X-f  ^  "t  •& 3  i :  S:  S  tt  £ t Z>. 
[ 0  0  1 2 ]  

mmmm&t-tbozm 
#»w©±ias»tt. *^7u>r*«©iia# 

S^itf^r-fWafci l f f i tSifcCiyawtafts .  

[ 0  0  1 3 ]  .  

-tfttofe, *l8^©«^«l©l8^ic«kft«, IMtt£«i±K:jgjft3ft&liK 
b^yyxtrKJt* MiSgiiffiSS±{cEg$ftfe«iK©iHilSi:, KBM*®-
SjlCBttSftltfEHIUc-tft^ftiettSftSjRai^'y Kil. W3R*ttfcS:^tJ* 

f f i fE#2 001-3044016 5  
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^ 2 0 0 1 - 0 2 9 5 8 7  

#fM # - > ̂ SESS #i 7 W *«#««3 ix S. Mia ̂  5 -mitrt * 
->tt, 3 0®«%«±i:l-S3i:^'eSS. *$fcimcfcVNTtt, 

•  r t t - y i iHt ' r j y  •  7 V h * -  •  A i r - > c :  

t«rfc#T#4. *»WKev»Ttt,  MIBBJSSii ,  TSI5#S^i:±3il#«#^ 
ISiaTSP^flWtt. 7)\'S.-V2**tz\t7n'3.-VJ*-&&tir& 
*»iBK:fiv»x-tt'. ISfB±g|5^S^tt. 

DiLkff mnti tt. =£''y ? > s fc \t€ u ^ > ** t -r « 31 ̂ T* t s. 
{ 0  0  1 4 ]  

anwEBiiKc-tti-ftiaMisniisn^y Ft **&*« # r u-f 
fc««-rsx8J:,' tlrlB^A'y KC!)««2:mtt 
«*»4:©IB»Cdf5-il l#^#->S«5i#t«xafc«:^to*wfllTl/-f*«© 

* » i ! l l c f i v ^ T t t .  W I B d f  5 - » « / < # - > « .  3  0  t S  

4fe, #a9!Kev>Ttt, ISIE 

K • fcii7>r> • 7> K • • A 

*-y£Lxmi&?&zt&~e%z.  
#fc±aM«ttfc*&*MtS*U 7 ; b 5 - 9 A * f c t t 7 / U 4  

-fA^T-feu,  Krsa±g|5^m^ii, 
*IS^^Cfev^-C«, IMBBtfli, 9 x y  h • 

sesns. 
[ 0  0  1 5 ]  

^tf ,  

[ 0  0  1 6 ]  

#»Elcfcv\TU:.  fet txi / i r  ha • ^'V 

•fe>x • f8* • -r/^-f  

[ 0  0  1 7 ]  

ffJE^2 001 - 304 4 016 6 
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9 T O ? f r O £ - T 0 0 2  # f c J I 3 5  L  

( O N )  / c^n i  
fr#ii«MST9*a.j#^r»^aivisp 

aHl«* '-V? 
339 •»n?e«m*#d.9'ea.jff^x9ii»n^iia 'i^spaai*** 

[  i  z  o  0 ]  

'vwxwsim*^ t-^misJ® 

T '7e#mfesSJ- IH Kxy\i\tz'$imxi?'8!w«0~M 
varui- *vpzm&m&?&£zw&WQ>c4' i t~ zy 

y^A L ^UWSMitWr 

li^vg Z A  «y/Hiffi»3E¥ k?ie zM&w&varm-
C o  z o  o ]  

*  zm&mf l t&s  

nzsi i z  #*:a<£*{mM ^vmrnmazzM 
%mm ^firii z  z j^r 

v«o inmy'i<L&*mQ>mu* '<2<$-xmmT«>*yv 
'«Z@ 

[ 6  T  0  0 ]  
0 9-v1 

*ini 

vsjiMa-swijii^itfiaasw^/ixwii?* T«ia^v?3Pf»aTo 

- » * i H I W !  " S ^ i V S W I I l V S i f l f t s f f ^ e  ' ^ Z T B i m i K  
* ^ 1  Tif®^ 'JftMB 'nT© 0  TSUJM^WtfS^USSW^TS*®** 

S5®«GPliag©v:>^s&«*^n %» IGB 
[ 8  T  0  0 ]  

[«#©»*©»«] 

Z ,  8  g  6  Z  0 —  T  0  0  z #  
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# 2 0 0 1 - 0 2 9 5 8 7  

t L X l t ,  7 J l $ - ? & < ? ) &  

&mf8t&Z £*>?£. tfc,  i lUTti,  PB Ay 

>, ̂ u^vo^&^-tsriife-ets. T®#«^3©K»{ii|#{cM® 
±&mmti<Di%mi t ,  mf f i&M'pLM<&z(o  

-e, tvx. L f r b & t f b ,  

"tSOTT?, ^WJCjSVx-Ctt. 3 0 nm— 10 0 

[0 0 2 2] 
4 #^isjiufc-fs rt  c* u -srsu^m® 3 ©T  

ytr-*v bZmk-tZZiLZSS&ftZbO-elbZ. 3t:^tcfevxT>FSSfl8ffc 

i : t t .  mtfr i t r  n ,*  i )  y  bKLMLrmz- t t t v  z f ^y  t ^ -o  

z.<D£5**mm{t-srz>&mz-£it 
&m&<&£LTit ,  ^wici±,  - tn 

^#8^^c^3v^T^i, 7?-m®.tit, mmm&zzffl, ^mis 
itmx&matkmngm) .  ^ 7 ^ ,  ̂ 9 1  iHtctBis®, &M  

U  f c t t N e t  5 .  
[0 0 2 3] 

3e,fc, a2^c^bfe||j6©®®^c^v^T(i, nmmzz.&smxvvi 
5 ,  2 7 i ;©[§|tt. 9S:gBfit^rillCj:y, 
*fi!>e.*n:v^0 r<Dfc«)^S«82 3fi±tJf®^i|82 4<DX>y^>;?'ftfCTa5^ 
«M3©T>^-^«y 
s^stc^fcy,'a^fcaEasfc^fifc-rscii:#»rtBi:fc5. 
- y i  9tt. ±aufejfe2(El»2 
Trt* - >^^ ̂ ftfj-5HUCHBUC^rtt« 31 J^T?S<5. 

[0 0 2 4] 
03 tt,  H2Ca%U&*JMI©aia*J§rWi£«i 

g^jata^feW^tt^UTwUfeH-eafes.  03{c:jt 

ffllE# 2001-3044016 8 
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( 

# 2  0 0 1 - 0  2 9 5 8 7  

•**#f f l iMP3 0 i :©IBIICfeV\T %  5 - f > '  7 >  K  •  
T»r tanTv ^«©^anTv^« .  

91*. 03tc^i-5-r> • 7> K • - r t9 - y t .Lx i» i&+&z£ t f -$  
S « U  # » l 8 K i 3 V \ T t t ,  ^ 5 - * # ^ « - > 2  9 f c L T ,  

> 2  9 ^ j p j « s i xa««s*^K:tta[i-«^> K • rtt-yZM^zzthx - i*  

5 .  
[ 0  0  2  5] 

^rnro^'ir-^&Mv^^T'&oTfe, *»i)!lCfiV\Ttt. 

^->2 9 o%«±j:fc$ JiS^ll 

#4 S:j&«<!!a*T?»jSa-fr"30, Tas^®#3fC^bTT>^-A>y 

s-e-ftcawj&^-Afejgrta-e^ja^ffSL/^. 
[ 0  0  2  6 ]  

se>{c, #«IBICi3V\Ttt*^-**A*->2 9 Srffig-r-S^lCtt. #$ 

- * # A d f - > 2  9 « : .  • I I M 2  2 a > i i a i 3  O h l f i l l l ^ < y  K 2  S .  2  7 ^ © ®  

CfeV^T, ^5-#^*^->2 9 0%a±t«cSJ:-5K:^ 

#»wcfev^T, saismfettt, 

[ 0  0  2  7 ]  

04it, ->29vmomteommzBLfcMT-tbz 
. Ea4K:^btm6©^®«ctevxTtt. S3il«1!g«3 

>2 9#!, Se,{CWV^?BST'i8gS^Tfey, x.y^>'^^{C±SP^ti^4©n: 

Jiyftaa-fttvxs. @4fCat$|iT 
V>SJ:d{C, f l t t ,  A H  - y  £;£LTVN'C 

«IRS!S©ar5-^ft/t4f->2 9£^fc€»<i:3£T*:bffl*-$fc-£T 

[ 0  0  2  8 ]  

05l±, *»W©ai»a7U>fiS«l 0©»»#tt©Jfett©**%:a%l/feH-e 

ttJSE^ 2 001-3044016 9 
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» 

# 2 0 0 1 - 0 2 9 5 8 7  

a s .  oammtmzmxzxm 
m m r n b ^ y v x *  1 1  *&&,+&%-&*:wtLxi$im-t&. t-r, ® 5  ( a )  

\zm-r * ̂  s  t  i  (cTSP^m# 3i;bTT;v^-^ 

J**. ±®mm#4 
t o  0  2  9 ]  

@ 5  ( b )  l c j * t J : e > l c ,  l S ± f C 7 ^  M / y ^ h 3  mz 
Kfc©igfcfev^TBe3SSm«^e<«:SSP^JC'/ 

$-ai[{|:M;5r->2 9 Kv^d? 3 2 Sr^S 

f f l b T 7 #  h l / ^ h © * * . -  3 S « S : « e > .  

[0 0 3 0 ] 

ov^t, y>«, flia. fftt, 4fettrti6ffliB-6-a#ife*#* !fexy^-y> 
V £ L X m ^ T *v1 - y > f Z f i ^ .  B2i!i2i3«}:t)f^§-0Biiil>''«^->2 9 

t-S.  ^5 -iSSi8^af->2 9 ^ 

0 5  ( c )  t C 7 . R  

LfcA»fef—T—AA* 
t t .  x .y^^>h<7)M«s Xvf->^ffS:^a5t53i:JC«fcU 2 0a - 7  0' 

©«H4:+aii:#Tji ,  «j2 0o ~^6 0o 

[ 0  0  3  1 ]  
*»^^c^3v^•ctty-hiSfi^K, y-hms, y-^*«, Ku-f> 

«S, UW»« i 

o^fHiasns. *»WK:fiv^Ttt.  
|g?5S1-£3i:&T-£.5U KS-tt.r^O* ̂ JSLTfi<3i::bBjtgT'fe5 = 

[ 0  0  3  2 ]  

06 «:,  BI3CS%bfe^S-#l*A«-> 1 9 t t t » T x v ^ > y S :ffofeta 

^tC^e)tlfe®3tC^t@Hi!«3 3©«*S:a%Ufe*f-«It t«»?*T?ftf i .  

§ ,  ±fP^mM4 i :bTtt ;EUy7 i >S:^V\ ,  

ASr&JBbfe .  'EU^-r  >©«»« .  lB5  0niBT» * y .  x  > v  >  h  b  T 1A 

,  y > » ,  f f t t .  » l l © a * * » « « : J 5 v * 6  9 x y  b  •  x y ^ > ^ S : f J o f e .  H O  

ffiIiE#2 001-3044016 1 0 
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# 2 0 0  1 - 0 2 9 5 8 7  

V&kT-it 

, 7y4-iJ«j B2i(iS!ai5^{Cfcv>Tt .a«P^-A-^ 

 ̂mat ̂  nr v > s z: i; ̂  fc * s. 
[ 0  0  3  3 ]  

tfe, ®7tt, 9 fe^jSUT, 

0-C'feS. 

SS:^x->'^^^#e>4xTV%5©^StlTV%5. 
[ 0  0  3  4 ]  

0 8ti. i r 5 - # # ^ 4 r - V 2  9 

y2 9 om&z-gtimigiart*->®m mm%) I Z M L T , mtfiztizmmn 
•^-A^SSr^Py HSfC^f «J:3<C. a i y ^ y ^ l C J :  

tiSS3i®©-r-^Sti. BBJSOA^-^afM^Jfftl^-SlConT/jNSOQsy, 

t  I Z «t U ±»**»4 A<TSI5»«» 3 ( D X y f y  f f l Z f f l  bT?6£&mMik&tt$ 
tzz .£ t fr 'g&zLt t fm2f t r^&.  

[ 0  0  3  5 ]  

® 9 « ,  ®3i3J:tfgl4tZ7ikLfctm-'<D;ifi-yZG-t&&7r: 
« r u - f * « i  o f c & M L T ,  ^ a - a w i t / ' C i i - ^ z g  

©^feft-ex y  ̂  > if srff  -3 e> S w b & MttNI?X 

09 ic^sns-k^ic, ±®^s#4 i: LT^fflLfc^U ̂ rytf^m 
f f i ^ b L .  T s a m m t i 3  • c f e a r ^ \ - v b > < b x . y * y m f r i f m f i u t L s o &  
fc«), *.%%:7y#-iJV M^4LT^S©tfj^;*;txTV»-5. 

[ 0  0  3  6 ]  

B1 Ott, ia9lC^LfcBBi!a©WWTil9A-AlC?eofe»iMS:^UfeS^S»«ft 

@ 1  O l C ^ S t l S  3  4 : b T « V ^ r ^ t = . 9 A  

tt, *®» 
^ jZ%t£Ty#--hv ̂ «^5S£bT^^S©^5%a^^TV^S„ 

[ 0  0  3  7 ]  

f f i f f i #  2 0 0 1 - 3 0 4 4 0 1 6  1 1 
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* 

!^2  001 -0  29587 

m ± i &  L j: * xmnmm b ? y v* 9 iciSM^t s a^ »J •? 

V>/)^S^afc^e.mEfeS tlSS!«8S:-^tf S >v z f f -  h ̂  > V x . 9  fc+j 

jSM-fSi £#•?£*. 

[ 0  0  3  8 J  
3 6 (c*aiH©»SfflT V ^ f i U  *  tt, ^ ^ O fctt 

n&mfct&mL. r©l8*ft*«±K:»w«7l/-ffc»JSllb, Mttj3J:tX««R 
®xi/^ ha-;i/5^^-fe>x - fcfe'BriB'Cfes. 

[ 0  0  3  9 ]  
±i2Ebfc«fce>ic, *56^(cj:n«, ^^xy^vyaaEfeitfaifiifexv 
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tfl Applicants) 

TSUJIMURA ETAL 

Application No. 

10/068,500 
Office Action Summary Examiner Art Unit 

Carldad M. Everhart 2825 
— Tho MAILING DATE of this communication appears on the cover sheet with the correspondence address — 

Period for Reply 
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under (he provisions of 37 CFR 1 136(a) In no event, however, may a reply be limefy filed 

after SIX (6) MONTHS from the mailing date of this communication 
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days wiR be considered timely 
- If NO period for reply is specified above, the maximum statutory period wiH apply and wifl expire SIX (6) MONTHS from the mailing date of this communication 
• Failure lo reply within (he set or extended period for reply will, by statute, cause tha applicalior to become ABANDONED (35 US C § 133) 
• Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1 704(b) 
Status 

!)• Responsive to communication(s) filed on 

2a)n This action is FINAL. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte. Quayle, 1935 C.D. 11, 453 O G. 213. 

Disposition of Claims 
4)B C!aim(s) 1-18 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5)D Claim(s) 

6)Ex] Claim(s) 1.3-10 and 12-18 is/are rejected. 

7)E3 Claim(s) 2 and 11 is/are objected to. 

8)D Claim(s) are subject to restriction and/or election requirement. 
Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are. aO accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance See 37 CFR 1 85(a) 

lUD The proposed drawing correction filed on is: ajQ approved bjQ disapproved by the Exammei 
If approved, corrected drawings are required in reply to this Office action 

12)0 The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. §§119 and 120 

13)® Acknowledgment is made of a daim for foreign priority under 35 U S C. § 119(a)-(d) or (0. 

a)S All «• Some * c)n None of: 

1.13 Certified copies of the prionty documents have been received. 
2.0 Certified copies of the priority documents have been received in Application No. . 

3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

14)Q Acknowledgment is made of a claim for domestic priority under 35 U S.C § 119(e) (to a provisional application). 

a) • The translation of the foreign language provisional application has been received. 
«)• Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1) (2 Notice of References Cited {PTO-892) 
2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) 
3) C] Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 

2b)S This action is non-final. 

is/are allowed. 

4) [I] Interview Summary (PTO-413) Paper No(s; 
5) O Notice of Informal Patent Application (PTCM52) 
6) • other ' 

U s Patent <nd TraOemtrk Otilce 
PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No 3 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action. 

A person shall be entitled to a patent unless -

(b) the invention was patented or described m a printed publication in this or a foreign country or in publ c 
use or on sale in this country, more than one year pnorto the date of application for patent in the United 
States 

Claims 1 and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Shirahashi, et al. ("Shirahashi")(US 5,285,301). 

Shirahashi discloses an array of TFTs and method of forming the components of 

the array (col. 1, lines 19-20 and Fig. 15), comprising an insulating substrate(col. 3, 

lines 39-40), a plurality of wiring(col. 6, lines 10-20), pads(col. 13, lines 20-24 ), and 

dummy patterns between the pads and pixel electrodes and that are not connected to 

the lines (Fig. 15, in which IT01 indicates pixel and Fig. 1 and Fig. 14, line which GL 

indicates lines and DGL indicates dummy lines ). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section \ 02 of this title, if the differences between the' subject matter sought to be patented 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 skiB in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary Applicant is advised of the obligation 
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under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

Claims 3-9, 12-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Shirahashi, et al. in view of Song, et al ("Song")(US 6,163,356). 

Shirahashi is silent with respect to an aluminum layer with a Mo layer on the 

aluminum layer. Shirahashi does disclose aluminum (col 12, lines 40-42). 

Song discloses a bilayer of aluminum with a layer of chromium or molybdenum 

or tantalum on the aluminum to protect from etchants(col. 4, lines 38-50). 

One of ordinary skill in the art would have been motivated to have provided the 

bilayer conductor taught by Song in the process and device taught by Shirahashi in 

order to protect from etchants such as those disclosed by Shsirahashi(col 12, ines 43-

46). 

Allowable Subject Matter 

Claims 2 and 11 are objected to as being dependent upon a rejected base claim 

but would be allowable if rewritten in independent form including all of the limitations of 

the base claim and any intervening claims. 

The prior art of record does not teach or suggest the area protected by the dummy 

metalization recited in claims 2 and 11. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Caridad M. Everhart whose telephone number is 7C3-
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308-3455. The examiner can normally be reached on Monday through Fridays 7:30-

4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Matthew S. Smith can be reached on 703-308-1323. The fax phone 

numbers for the organization where this application or proceeding is assigned are 703-

872-9318 for regular communications and 703-872-9319 for After Final 

communications. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is 703-308-

0956. 

C. Everhart 
May 19, 2003 
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Examiner: Can dad Everhart Takatoshi Tsuiimura et al. 

Group Art Unit 2825 Serial No. 10/068,500 
Filing Date: 02/05/2002 

Title: Array Substrate for Display, Method 
of Manu&cturing Array Substrate for 
Display and Display Device Using 
the Array Substrate 
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AMENDMENT 

Commissioner for Patents 
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In the claims: 
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1. (Currently Amended) 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 communication with at least one of the transistors in the thin film 

array; 
1 r 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 wiring. 

c 2. (Canceled) 

7-
/f. (Original) 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. 

JC. (Original) The array substrate for display according to claim^wherein die Iowa layer wiring 

material is selected from the group consisting of aluminum and aluminum alloys. 

A a-
jt. (Original) The array substrate for display according to claim ̂ "wherein the upper layer wiring 

material is selected from the group consisting of molybdenum, chromium, tantalum, titanium and 

alloys thereof. 

s $ 
JS. (Original) The array substrate for display according to claim^wherem the upper layer wiring 

S/N 10/068,500 / JP920000310USI 

Recehed(roin<M58326353>aiW31:0«1PH(EastOTDayl9titTliMl 
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material is selected from the group consisting of molybdenum, chromium, tantalum, titanium and 

alloys thereof. 

5 U 
(Original) The array substrate for display according to claim^^herein the upper wiring 

material is selected from die group consisting of molybdenum and alloys thereof. 

1 1 
Jf. (Original) The array substrate for display according to claims 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. 

V r 
4 5 

(Original) The array substrate for display according to claimwS'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. 

J/S. (Currently Amended) A method for forming an array substrate for display, comprising: 

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

forming a thin film transistor array formed 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; 

forming connections pads, each connection pad contacting the first end of at most 

one of the plurality of wirings; 

forming pixel electrodes, and 

forming dummy conductive patterns, die dummy conductive p^fms comprising at least 

about 30% of the area of the imnlating substrate, die 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. 

11. (Canceled) 

S/N 10/068,500 JP920000310US1 

Received In < MS 892 63!3 > at M1 Ml PM [Eastern Dayp Tta] 
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|0 
1 (Origina]) The method for forming an array substrate for display according to claim XT 

wherein at least one of the wirings comprises at least an upper layer and a lower layer of 

conductive materials. 

I / V  ( 
(Original) The method for forming an array substrate for display according to claim iST 

wherein the lower layer wiring materials is selected from the group consisting of aluminum and 

aluminum alloys. 

l O  \T \ W. (Original) The method for foiming an array substrate for display according to claim 

wherein the upper layer wiring material is selected from the group consisting of molybdenum, 

chromium, tantalum, titanium and alloys thereof. 
K 
t*/ >•> i i  

\&. (Origmal) The method for forming an array substrate for display according to claim 

wherein the upper layer wiring material is selected from the group consisting of molybdenum, 

chronuum, tantalum, titanium and alloys thereof. 

.5 
l/ (Original) The method for forming an array substrate for display according to claim 

wherein the upper wiring material is selected from the group consisting of molybdenum and alloys 

thereof 

1* i > -
(Original) The method for forming an array substrate for display according to claim X" 

wherein the upper layer wiring material is selected such that the upper layer wiring material docs 

not become insoluble in an add or alkaline etch ant. 

t J 
(Original) Hie method for forming an array substrate for display according to claim bS* 

wherein the upper layer wiring material is selected such that the upper layer wiring material doe:: 

not become insoluble in an acid or alkaline etchant. E. 
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FAX RECEIVED 

AUG 2 9 2003 
GROUP 2800 

OFFICIAL 
Remarks: 

Claims l,3-10and 12-18 remain in the instant application. Subject matter from claim,3 2 

and 11 were added to claims 1 and 10 respectively. The instant application is drawn to an 

apparatus and method relating to array substrates for displays. 

The Applicants believe that there are no issues remaining in the instant matter. The Office 

Action indicated that claims 2 and 11 would be allowable if they were rewritten in independent 

form including all of the limitations of the base claim and any intervening claims. Claims 1 and 

10, the originally presented independent claims, have been amended to include the subject matter 

of claims 2 and 11 respectively. Therefore, none of the art cited in the Office Action discloses 

teaches or claims the subject matter in independent claims 1 and 10. Further, as dependent claims 

3 -9 and 12-18 ultimately depend on one of claim 1 and 10, none of the art cited discloses, 

t eaches  o r  c l a ims  d ie  sub jec t  ma t t e r  o f  c l a ims  3 -9  and  12-18 .  

Reconsideration and allowance of claims 1,3-10 and 12 • 18 is respectfully requested. 

Respectfully submitted, 
Takatoshi Tsujimura et al. 

By: 
OTownseod, et al. 
y fpr Applicant 
adon No. 43.199 

Attoi 
R< 
845-894-3668 

S/N 10/068,500 JP920Q00310USI 
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AMENDMENT TRANSMITTAL LETTER (Large Entity) 
Appllcant(a): Takatosbl Tsojimurs et aL 

Docket No. 
JF920800310DS1 

GmupMUnH 
2825 , 

Filing Date 

02/05/2002 
Examiner 

Caridad Everbart 
Serial No. 
10/668^00 

Invention: ARRAY SUBSTRATE FOR DISPLAY, METHOD OF MANUFACTURES'G ARRAY 

SUBSTRATE FOR DISPLAY AND DISPLAY DEVICE USESG THE ARRAY SUBSTRATE 
FAX RECEIV :D 

AUG 2 9 2003 
QROUP 2801 

rn rne COMMISSIONER FOR PATENTS: 

Transmitted herewith is an amendment in the above-identified application. 

The fee has been calculated and is transmitted as shown below. 

CLAIMS AS AMENDED 

HIGHEST# 

PREV. PAID FOR 

NUMBER EXTRA 

CLAIMS PRESENT 

CLAIMS REMAINING 

AFTER AMENDMENT 

ADDtTKJNAL 
RATE 

m. 
0 X $18.00 $0.00 20 16 TOTAL CLAIMS 

0 x $84.00 2 3 $0.00 INDEP. CLAIMS 

$0.00 Multiple Dependent Claims (check if applicable) • 

$0.00 TOTAL ADDITIONAL FEE FOR THIS AMENDMENT 

• No additional fee is required for amendment. 
S3 Please charge Deposit Account No. 
• A check In the amount of OFFICIAL in the amount of 

to cover the filing fee is enclosed. 
69 The Director Is hereby authorized to charge payment of the following fees associated with this 

communication or credit any overpayment to Deposit Account No. 
S Any additional filing fees required under 37 C.F.R. 1.16. 
SI Any patent application processing fees under 37 CFR 1.17. 

09-0458 

J Dated: August 29,2003 
Signam* 

TOfwiy tyrowniend, Rcgftrattai No. 43,199 
International Business Maetainct Corporatloa 
3070 Rente S2 
Hopewdl Junction, NY 12533 
84S494-M65 

I cariify that Ihto document end faa is beir>) faxed, | 
on 08/29/2005 ; • 

Cammssioner (or Patent*, P.O. Boc 1450, Akaondrfa, VA 
22315-1450. 

tr* of 

/ 

Celleee J. Dew oo: 
Tfttd or PrixtMd Name cfFmon faXlTftCcntsponSatt A 

— • Reeved from <M5 892 6363 >al8/23IM1:0!l,.51 PM [Eastern QaySghl Ttoe] PlILAftQERBrtt 
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information is available. 

1X1 The following page(s) 3 Of 8 of paper number 4 is/are missing from 
the United States Patent and Trademark Office's original copy of the file 
history. No additional information is available 

I I The following checked item(s) of paper number 
missing from the United States Patent and Trademark Office's original 
copy of the file history. No additional information is available 
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c PTO 892 c PTO 948 
PTO 1449 
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• 
II 
("1 Assignment 
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CERTIFICATION OP fftCSZKILB TNSHSKIS5IOH: 
I 8B&2BY CZRTIFY TKXT THIS CORRBSPONDEKCZ ZS BBZRS 
JTACaiKILS TRAMSHXTTED TO THE OSPTO OB THS OATE SHOMS 
BCLOUt 

FACSIMILE 
TRANSMISSION 
TO USPTO 

Dace of Transmlsjlon: Augiuc 29. 2QQ} 

Haoe ct Person 
Making Tr&Danaaaloa: Coll««ft J. Dew ' 

Signature: 

-I * 

Can dad Everbart 
703-872-9318 fax 
703-872-9317 customer service 

L J 

DOCUMENT FAXED: ^ PAGES ATTACHED; INCLUDING COVER 

Takatoshi Tsujimura et al. Re Appllc of 

JP920000310US1 Docket Mo. 

10/068,500 Serial Mo. 

02/05/2002 Filing Date 

Tiffany L. Townsend Attorney 

Attached! Aiaendroent 

INTERNATIONAL BUSINESS 
MACHINES CORPORATION THIS MESSJtaGV U ZttTWDSQ OUU POX THE OSS OP fiffi 

iHDivmnAi, on ssrrr* TO WHICH IT U UDRZESKD. WD 
xxy COXTXW mrSMOLTion nwr is mmaBa, 
ooHnDsiriu. um EXEMPT PROM BitaosuKt UBBER 
WPLICMLE LAH. IT THE RUDES O? THIS MS6SASB IS 
MOT TK8 nmiBZB RECIPIENT, OR TK2 CXTLOYEB OR 
AOBIT asspoMsxaLs ocbtvnziie THE KCSAAOB TO 
TKS nrrazsED UCIPXCMT, YM ASS KBOTY KOTXPISO 
THAT ANY DZfiSEHBATTON, DISTRIMTIQS OK CQFmiQ 07 
THIS COMKCVZCATZOB X9 STKCCTLY MOXZOCTBD. IF YOU 
mva Kscarwo nu COMNCNZCXTZOS Z* BMOK. 
MOTZPY 09 SNMIPZATSMr BY TBLBPHONB ABD BSTTJBB TIB 
ORXGDIMi MESfiAfiB TO Ufi W TJflf AfiDAES* TP tHS &XCMT 
VIA THS U.S. POSTAL 68ftvXCS. 

Intellectual Property Law 
East Fishkill Facility 

2070 Route 52 
Hopewell Junction 
New York 12533-6531 

845-892-6363 
845-894-3668 

Fax: 
Phone: 
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App>icant(s) Application No. 

TSUJIMURAETAL 10/068.500 Notice of Allowability ArtUnK Examiner 

Caridad M Everhart 2825 

— Tho HAIUNQ DATE of this communication appears on the cover sheet with the correspondonce address-
All daims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not Included 
herewith (or previously mailed), a Notice of Allowance (PTOL-SS) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the Initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.03 This communication is responsive lo amendment fitad 9-29-03 
2.13 The allowed dajmfsl is/are 1.3-10 and 12-18. 
3. E3 The drawings filed on OS Febmarv 2002 are accepted by the Examiner. 
4. £3 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) 0 All b) • Some* c) • None of the: 
1. EH Certified copies of the priority documents have been received. 
2. • Certified copies of the priority documents have been received in Application No. . 
3 • Copies of the certified copies of the pnonty documents have been received in this national stage application from the . 

International Bureau (PCT Rule 17.2(a)). 
• Certified copies not received: 

5. • Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 
(a) • The translation of the foreign language provisional application has been received. 

6. CD Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Applicant has THREE MONTHS FROM THE 'MAILING DATE" of this communication to file a reply complying with the requirements noted 
below. Failure lo timely comply wffl result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT liXTENDABLE 

7. • A SUBSTITUTE OATH OR DECLARATION must be submitted Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reasons) why the oath or declaration is deficient. 

8. • CORRECTED DRAWINGS must be submitted. 
(a) • including changes required by the Notice of Drattsperson's Patent Drawing Review ( PTO-948) attached 

!)• hereto or2)D to Paper No. 
(b)D including changes required by the proposed drawing correction filed , which has been approved by the Eominer. 
(c) • including changes required by the attached Examiner's Amendment / Comment or in the Office action of Paper No 

MMitHytno Indicia such as tha •ppllcntlon numbar (tea 37 CFR 1.84(c)) should ba wrlttan on tha drawings (n th* front (not tha back) of 
each shaat 

9. • DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 

ID Notice of References Cited (PTO-892) 
SD Notice of Draftperson's Patent Drawing Review (PTO-948) 
SO Information Disdosure Statements (PTO-1449X Paper No. 
7D Examiner's Comment Regarding Requirement for Deposit 

' of Biological Material 

2D Notice of Informal Patent Application (FTO-152) 
40 Interview Summary (PTO-413), Paper No. . 
6D Examiner's Amendment/Comment 
eQ Examiner's Statement of Reasons for Allowance 
9D Other 

t : i.'.t . 

U S Palert and Ttademaric Ofttca 
PTOL-37 (Rev 04-03 Pst of Paper No. Notic* of AKowobOlty' 
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B UNITED STATES PATENT AND TRADEMARK OFFICE 
UNIT 
United 
Addrctc 

ED STATES DEPARTMENT OP COMME 
iJ States Psteot ud Trademsrli Ofllc* 

COMMISSIONER FOR PATENTS 
PO-BciUJO ' 
AtesMdru. Virfmia 2231J-H50 
•fwm stptt |OV 

RCE 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 32074 10/01/2003 1590 

INTERNATIONAL BUSINESS MACHINES 
CORPORATION 
DEPT. 18G 
BLDQ. 300-482 
2070 ROUTE 52 
HOPEWELL JUNCTION, NY 12533 

EVERHART, CAR1DAD 

| PAPER NUMBER [ ART UNIT 

2825 

DATE MAILED: 10/01/2003 

| ATTORNEY DOCKET NO. | CONIlRMATtOK NO T APPLICATION NO FILTNO DATE FIRST NAMED INVENTOR 

/P9200003IoaSI 7252 Takatoshi Tsujimura 

TFTLE OF INVENTION: ARRAY SUBSTRATE FOR DISPLAY, METHOD OF MANUFACTURING ARRAY SUBSTRATE FOR DISPLAY AND DISPLAY DEVICE 
USING THE ARRAY SUBSTRATE 

10/068,500 02/05/2002 

| TOTAl. FEE(S) DUE [ DATE DUB SMALL ENTITY ISSUE FEE PUBLICATION FEE APPLN TYPE 

01/02/2004 NO $1330 $300 $1630 Donprovisiooat 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
[. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPUCANT. SEE 37 CFR1313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE^REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. TJfE ISSUE FEE DUE INDICATED ABOVE 
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED JN THIS APPLICATION. THE PTOL-85B (OR 
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVENIFNO FEE IS DUE OR THE APPLICATION WILL 
BE REGARDED AS ABANDONED. • / 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 
A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 
B. If the status is changed, pay the PUBLICATION FEE (if 
required) and twice the amount of the ISSUE FEE shown above 
and notify the United States Patent and Trademark Office of the 
change in status, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check the box below and enclose 
the PUBLICATION FEE and 1/2 the ISSUE FEE shown above. 
• Applicant claims SMALL ENTITY status. 

See 37 CFR 1.27. 

n. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with 
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid. Part B - Fee(s) Transmittal should be 
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be 
completed and an extra copy of the form should be submitted. 

HI. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. . 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may requite payment of 
maintenance fees. It.is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(>), to: Mail Mail Stog ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

or Fax (703) 746-4000 
' INSTRUCTIONS: This form shoold be used for traasmiuing (be ISSUE FEE and PUBLICATION FEE (if required). Bloclu 1 through 4 should tw completed when 

appropriate. All further correspondence iftcladiog (he Patent, advance orden and notification of maintenance fees will be mailed to the current corresptiodence address as 
inoicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note LegiMjr martap wdh my eonccttOBS or us* Block I) Note: A certificate of mailine can only be used for dom«tic mailings of the 
Fee(s) TrananittaL This certincate cannot be used for any c tber accompanying 
papers. Each addiikmel paper, such as an assignment or foimal drawing, must 
have its own certificate of mfliung or transmission. 10/01/2003 

INTERNATIONAL BUSINESS MACHINES 
CORPORATION 
DEPT. 18G 
BLDG. 300-482 
2070 ROUTE 52 
HOPEWELL JUNCTION, NY 12533 

7590 32074 

Certificate of Mailing or Transmission 
1 hereby certify that this Feefs) TransmiUal b being deposi ed with tL ~ ~ _ 
Stales Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO, on the date indicated below. 

the United 

(Dcpouuzr's ume) 

(SigDitm) 

<D*te) 

I | ATTORNEY DOCKET NO. | OONrtRMATION NO. | APPLICATION NO. FIRST NAMED INVENTOR FIUNG DATE 

Talcatoshi Tsujimura 

TnXE OF INVENTION: ARRAY SUBSTRATE FOR DISPLAY, METHOD OF MANUFACTURING ARRAY SUBSTRATE FOR DISPLAY AND DISPLAY DEVICE 
USING THE ARRAY SUBSTRATE ' 

JP92G000310USI 7252 02/05/2002 10/068,500 

| SMALL ENTITY DATE DUE | TOTAL FEE(S) DUE PUBLICATION FEE ISSUE FEE APPLN. TYPE 

31/02/2004 nonprovisional NO $300 S1630 SI 330 

I CLASS-SUBCLASS T EXAMINER ARTUurr 

EVERHART, CARIDAD 2825 438-025000 

of correspondence add 

• Oiange of correroondence address (or Change of Correspondence 
Address fonn PTO^B/122) attached. 

" indication (or "Fee Address" Indicatioo form 
v 03*02 or more recent) attached. Use of a Costoraer 

ress or indication of "Fee Address" (37 l.Ch 2. For priming on the patent front page, list (1) the 
names of up to 3 registered patent attorneys or ]_ 
agents OR. alternatively, (2) ihe same of a single 
firm (having as a member a registered attorney or 2 
Bgeot) and the names of up to 2 registered patent ~ 
attorneys or agents. If no name is listed, no name 3 
will be printed. -

CFR 

• "Fee Address 
PTO/SB/47; Rev 
Ncmber is required. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

(A) NAME OP ASSIGNEE 

an assignment has 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent); Q mdividnal • corporation or other private group entity . Q government 
4a. The following fee(g) are eocbsed: 

O Issue Fee 
Q Publication Fee 
• Advance Order - # of Copies _ 

4b. Payment of Fee(s): 
Q A check in the amount of the fee(s) is enclosed. 
• Payment by credit card. Form PTO-2038 is attached 
• The Director is hereby authorized by charge the required foe(s), or 
Deposit Account Number (enclose an extra copy of Hits form). 

credit ayment, to 

Director for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. 

(Authorized Signature) (Date) 

This collection of information is required by 37 CFR 1.3U. The information is required to 
obtain or retain a benefit by the public which is to Hie (and by the USPTO to process) an 
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection ts 
esomated to take 12 minutes to complete, including gathering, preparing, and submitting the 

apptication fonn to the USPTO. Time will vary dcpcndiDg upon the individual 
case. Any comments on the amount of time you require to complete this form and/or 
suggestions for reducing (his burden, should be sent to the Chief Informatian Officer, U.S. 
Patent and Trademark Office, U.S. Departroent of Commerce,, Alexandria, Virginia 
22313*1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no pmons are required 
collection of infonoation unless it displays a valid OMB control number. 

to respond to a 

TRANSMIT THIS FORM WITH FEE(S) 

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE PTOL-85 (Rev. 10/03) Approved for use through 04/30/2004. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 3 UNITED STATES DEPARTMENT OP COMMERCE 
United States Patent and 
Addres COMMISSIONER. 

PO Boa I4S0 
Alexaadm, VirgMn 22319-US0 
www Bap1o.gov 

I Trademark Ofllee 
FOR PATIiNTS 

[ ATTORNEY DOCKET NO. | CONFIRMATION NO. FILING DATE I APPLICATION NO FIRST NAMKD INVENTOR 

7252 02/05/2002 Takatoshi Tsujiraura JP920000310US1 10/068,500 

[ EXAMINER 10/01/2003 

INTERNATIONAL BUSINESS MACHINES 
CORPORATION 
DEPT. 18G 
BLDG. 300-482 
2070 ROUTE 52 
HOPEWELL JUNCTION, NY 12533 

32074 7590 

EVERHAKT, CMtSDKD 

PAPER NUMBER ART UNIT 

2825 

DATE MAILED: 10/01/2003 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29,2000) 

The Patent Term Adjustment to date is 54 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 54 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) system (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283. 

L-
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
OaUed State* Patent and Trtdcuurk Oflkt 
AJdrea COMMISSIONER FOR PATliNTS 

P.O Bos 1450 
Ataiutra, VirgBn«22JIJ-l450 
«wwutp»pv 

w 
I ATTORNHY DOCKET NO. | CONFIRMATION NO. FIRST NAMED INVENTOR | APPUCATION NO. FILING DATE 

7252 02/DS/2002 Takatoshi Tsujhnun JP9200003IOUSI 10/068,500 

[ EXAMINER 10/01/2003 32074 7590 
EVERHART, CARfDAD INTERNATIONAL BUSINESS MACHINES 

CORPORATION 
DEPT. 18G 
BLDG. 300-482 
2070 ROUTE 52 
HOPEWELL JUNCTION, NY 12533 

PAPER NUMBER ART UNIT 

2825 

DATE MAILED: 10/01/2003 

Notice of Fee Increase on October 1,2003 

If a reply to a "Notice of Allowance and Fee(s) Due" is filed in the Office on 01 after October 1, 2003, then the 
amount due will be higher than that set forth in the "Notice of Allowance and Fee(s) Due" since there will be an 
increase in fees effective on October 1, 2003. See Revision flf Patent Fees for Fiscal Year 2004: Final Rule. 68 Fed. 
Reg. 41532,41533, 41534 (July 14,2003). 

The current fee schedule is accessible from (http://www.uspto.gov/main/howtofees.htm). 

If the fee paid is the amount shown on the "Notice of Allowance and Fee(s) Due" but not the correct amount in view 
of the fee increase, a "Notice of Pay Balance of Issue Fee" will be mailed to applicant In order to avoid processing 
delays associated with mailing of a "Notice of Pay Balance of Issue Fee," if the response to the Notice of Allowance 
is to be filed on or after October 1, 2003 (or mailed with a certificate of mailing on or after October 1, 2003), the 
issue fee paid should be the fee that is required at the time the fee is paid. If the issue fee was previously paid, and the 
response to the "Notice of Allowance and Fee(s) Due" includes a request to apply a previously-paid issue fee to the 
issue fee now due, then the difference between the issue fee amount at the time the response is filed and the 
previously-paid issue fee should be paid. See Manual of Patent Examining Procedure. Section 1308.01 (Eighth 
Edition, August 2001). 

Effective October 1,2003,37 CFR 1.18 is amended by revising paragraphs (a) through (c) to read as set forth below. 

Section 1.18 Patent post allowance (including issue) fees. 

(a) Issue fee for issuing each original or reissue patent, 
except a design or plant patent: 

By a small entity (Sec. 1.27(a)), 
By other than a small entity...... 

.. $665.00 
$1,330.00 

(b) Issue fee for issuing a design patent: 
By a small entity (Sec. 1.27(a)) $240.00 

$480.00 By other than a small entity: 
(c) Issue fee for issuing a plant patent: 

By a small entity .(Sec. 1.27(a)) 
By other than a small entity 

$320.00 
$640.00 

Questions relating to issue and publication fee payments should be directed to the Customer Service Center of the 
Office of Patent Publication at (703) 305-8283. 
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PARTB. FEE(S)TRANSMITTAL 

Compftte Bud send ttkU form, toother with applicable fec(f>l to: M«H MaQ Stop ISSUE FEE 
- ComiDliiloaer for Patents 

P.O. Box 1450 
AkxaBdria, Vir̂ Bla 22313-1450 

or En (703) 746-4 000 
IHSTRUCTIONS; Thii fam dioatd usad for trasaiding ike tSSOE *od PUBLICATION PE£ (if requbeA BJodtf 1 tkroutk 4 dotdd be acnpUtcd' wfsn* 
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UNITED STATES 
Patent and Tradenjrk Office 
ASSISTANT SECRETARY AND COMMISSIONER 
OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

?ARTMENT OF COMMERCE 

S 

/O c~) 
CHANGE OF ADDRESS/POWER OF ATTORNEY ^ ^ to CI 2 C> : ffi <? 

-J. CP • y  o e3 
FILE LOCATION 2FC1 SERIAL NUMBER 10068500 PATENT NUMBER^ c .  

THE CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER #  320^1 

THE PRACTITIONERS OF RECORD HAVE BEEN CHANGED TO CUSTOMER #  32074 

THE FEE ADDRESS HAS BEEN CHANGED TO CUSTOMER #  32074 

ON 06/28/02 THE ADDRESS OF RECORD FOR CUSTOMER NUMBER 32074 IS:  

INTERNATIONAL BUSINESS MACHINES CORPORAT 
DEPT.  18G 
BLDG. 300-482 
2070 ROUTE 52 
HOPEWELL JUNCTION NY 12533 

32074 ARE:  AND THE PRACTITIONERS OF RECORD FOR CUSTOMER NUMBER 

26665 29894 
38253 38371 

31316 32440 33086 33787 35791 36678 38252 
45008 45554 

30238 
43199 

PTO INSTRUCTIONS:  PLEASE TAKE THE FOLLOWING ACTION WHEN THE 
CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER NUMBER: 
RECORD, ON THE NEXT AVAILABLE CONTENTS LINE OF THE FILE JACKET,  
'ADDRESS CHANGE TO CUSTOMER NUMBER'  .  LINE THROUGH THE OLD 
ADDRESS ON THE FILE JACKET LABEL AND ENTER ONLY THE 'CUSTOMER 
NUMBER'  AS THE NEW ADDRESS.  FILE THIS LETTER IN THE FILE JACKET.  
WHEN ABOVE CHANGES ARE ONLY TO FEE ADDRESS AND/OR PRACTITIONERS 
OF RECORD, FILE LETTER IN THE FILE JACKET.  
THIS FILE IS ASSIGNED TO GAU 2825.  

PTO-FMD 
TALBOT-1/97 
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Name of Report: 

Number of Families: 1 

Comments: 
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Family Bibliographic and Legal Status 1 

28 

Family 1 tyPK 
•••C ^jnnnn frnnnn 

4 records in the family, collapsed to 3 records. 

JP2002244586A 20020830 

(ENG) ARRAY SUBSTRATE FOR DISPLAY DEVICE, 
MANUFACTURING METHOD FOR THE ARRAY 
SUBSTRATE, AND DISPLAY DEVICE USING THE SAME 
SUBSTRATE 

Assignee: IBM 

Inventor(s): TSUJIMURA TAKATOSHI; MAKITA 
ATSUYA; ARAITOSHIAKI 

Application No: JP 2001029587 A 

Filing Date: 20010206 

Issue/Publication Date: 20020830 

V 29 A .  12 

Abstract: (ENG) <sec>PROBLEM TO BE SOLVED: To provide an array substrate for display, the 
manufacturing method of the array substrate for display and a display device in which the array 
substrate for display is used.SOLUTION: This substrate is an array substrate for display in which a thin 
film transistor array which is formed on an insulating substrate 1, plural wirings 23, 24 which are 
arranged on the insulating substrate 1, connection pads 25, 27 which are arranged at one ends of the 
wirings 23, 24 and are connected respectively to these wirings 23, 24 and pixel electrodes 22 are 
included and, moreover, in the substrate, dummy conductive patterns 29 are arranged among end parts 
of the connection pads 25, 27 and end parts of the pixel electrodes 22.</sec> 

Priority Data: JP 2001029587 20010206 A; 

IPC (International Class): G09F00930; G02F0011345; G09F00900; H01L0213205; H05B03314; H05B03326 

ECLA (European Class): G02F0011333; G02F0011345; H01L02712 

Legal Status: There is no Legal Status information available for this patent 
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TW546788B 20030811 

(ENG) Array substrate for display, method of manufacturing 
array substrate for display and display device using the array 
substrate 

Assignee: IBM US 

Inventor(s): TSUJIMURA TAKATOSHIJP ; MAKITA 
ATSUYA JP ; ARAI TOSfflAKI JP 

Application No: TW 91101810 A 

Filing Date: 20020201 

Issue/Publication Date: 20030811 

[ no drawing available] 

Abstract: Disclosed is to provide an array substrate for display, a method of manufacturing the array substrate for 
display and a display device using the array substrate for display. The present invention is an array 
substrate for display, which includes: a thin film transistor array formed on an insulating substrate 1; a 
plurality of wirings 23 and 24 arranged on the insulating substrate 1; connection pads 25 and 27 
arranged on unilateral ends of the wirings 23 and 24 and respectively connected therewith; and pixel 
electrodes 22, wherein dummy conductive patterns 29 are arranged between the ends of the connection 
pads 25 and 27 and ends of the pixel electrodes 22. 

Priority Data: JP 2001029587 20010206 A; 

IPC (International Class): H01L02184; H01L02100; G02F0011333; G02F0011345 

ECLA (European Class): G02F0011333; G02F0011345; H01L02712 

Legal Status: 
Date 
20031204. (+) 

Code 
GD4A 

+/- Description 
ISSUE OF PATENT CERTMCATE FOR GRANTED 
INVENTION PATENT 

US6689629B2 20040210 
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US2002106843A1 20020808 

(ENG) Array substrate for display, method of manufacturing 
array substrate for display and display device using the array 
substrate 

Assignee: IBM US 

Inventor(s): TSUJIMURA TAKATOSHIJP ; MAKITA 
ATSUYA JP ; ARAI TOSfflAKI JP 

Application No: US 6850002 A 

Filing Date: 20020205 

Issue/Publication Date: 20040210 

Abstract: (ENG) Disclosed is to provide an array substrate for display, a method of manufacturing the array 
substrate for display and a display device using the array substrate for display. The present invention is 
an array substrate for display, which includes: a thin film transistor array formed on an insulating 
substrate <b>l</b>; a plurality of wirings <b>23 </b>and <b>24 </b>arranged on the insulating 
substrate <b>l</b>; connection pads <b>25 </b>and <b>27 </b>arranged on unilateral ends of the 
wirings <b>23 </b>and <b>24 </b>and respectively connected therewith; and pixel electrodes 
<b>22</b>, wherein dummy conductive patterns <b>29 </b>are arranged between the ends of the 
connection pads <b>25 </b>and <b>27 </b>and ends of the pixel electrodes <b>22. </b> 

Priority Data: JP 2001029587 20010206 A; 

IPC (International Class): . H01L02100 

ECLA (European Class): G02F0011333; G02F0011345; H01L02712 

US Class: 438025; 257072; 257748; 257E27111; 438073; 438149 

Agent(s): Townsend Tiffany L. 

Examiner Primary: Everhart, Caridad 

Assignments Reported to USPTO: 
Reel/Frame: 16926/0247 Date Signed: 20051208 Date Recorded: 20051221 
Assignee: AU OPTRONICS CORPORATION NO. 1, LI-HSIN RD. 2, SCIENCE-BASED INDUSTRIAL 

PARK HSINCHU 300 TAIWAN 

Assignor: INTERNATIONAL BUSINESS MACHINES CORPORATION 

Corres. Addr: DANIEL R. MCCLURE 100 GALLERIA PARKWAY SUTTE 1750 ATLANTA, GA 30339 
Brief: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

'TT*; 

Legal Status: 
Date +/- Code Description 
20051221 ASSIGNMENT New owner name: AU OPTRONICS AS 

CORPORATION, TAIWAN;: ASSIGNMENT OF ASSIGNORS 
INTEREST;ASSIGNOR:INTERNATIONAL BUSINESS 
MACHINES CORPORATION;REEL/FRAME:016926/0247; 
Effective date: 20051208; 
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USPTO Maintenance Report 

Patent Bibliographic Data 03/12/2007 06:48 PM^ 

Patent 
Number: 

Application 
Number: 

6689629 10068500 

Issue Date: 02/10/2004 Filing Date: : 02/05/2002 

ARRAY SUBSTRATE FOR DISPLAY, METHOD OF 
.i MANUFACTURING ARRAY SUBSTRATE F Title: 

4th year fee window opens: 02/12/2007 Status: Entity: :| Large 

Window 
Opens: 

: Surcharge 
1 Date: 02/12/2007 08/13/2007 Expiration: N/A 

Surchg Amt Fee Amt 
Due: $900.00 $0.00 Total Amt Due: $900.00 Due: i i  

MAINTENANCE FEE DUE AT 3.5 YEARS Fee Code: 1551 

Surcharge 
Fee Code: 

Most recent 
events (up to No Maintenance History Found 

— End of Maintenance History — 7): 

INTERNATIONAL BUSINESS MACHINES CORPORAT 
DEPT. 18G 

Address for BLDG. 300-482 
fee purposes: 2070 ROUTE 52 

: HOPEWELL JUNCTION, NY 
12533 

NOTE: All USPTO fees are subject to change. If you are making a payment by mail or fax, 
please visit this link or contact the Maintenance Fee Branch (571-272-6500) to confirm the 
amount due on the date payment is to be made. A maintenance fee payment can be timely 
made using the certificate of mailing or transmission procedure set forth in 37 CFR 1.8. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 

LG DISPLAY CO., LTD., 

Plaintiff, Civil Action No. 06-726 (JJF) 
Civil Action No. 07-357 (JJF) 

CONSOLIDATED CASES CHI MEI OPTOELECTRONICS 
CORPORATION, et al., 

Defendants. 

AMENDED JOINT CLAIM CONSTRUCTION CHARTS 

Pursuant to the Court's May 19, 2008 Stipulation and Order Modifying the Scheduling 

Order (D.I. 208), LG Display Co., Ltd. and LG Display America, Inc. ("LG Display"), Chi Mei 

Optoelectronics Corporation and Chi Mei Optoelectronics USA, Inc. ("CMO"), and AU 

Optronics Corporation and AU Optronics Corporation America ("AUO") submit their Joint 

Claim Construction Charts as follows: 

Patents asserted by LG Display: 

U.S. Patent No. 4,624,737 

U.S. Patent No. 5,019,002 

U.S. Patent No. 5,825,449 

U.S. Patent No. 6,664,569 

U.S. Patent No. 6,803,984 

U.S. Patent No. 5,905,274 

U.S. Patent No. 6,815,321 

U.S. Patent No. 7,176,489 

U.S. Patent No. 7,218,374 

Exhibit A 

Exhibit B 

Exhibit C 

Exhibit D 

Exhibit E 

Exhibit F 

Exhibit G 

Exhibit H 

Exhibit I 

H. Patents asserted by AUO: 
U.S. Patent No. 5,748,266 

U.S. Patent No. 6,689,629 

U.S. Patent No. 6,734,944 

U.S. Patent No.6,778,160 

U.S. Patent No. 6,976,781 

Exhibit J 

Exhibit K 

Exhibit L 

Exhibit M 

Exhibit N 
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U.S. Patent No.7,090,506 

U.S. Patent No. 7,101,069 

U.S. Patent No. 7,125,157 

Exhibit O 

Exhibit P 

Exhibit Q 

in. Patents asserted by CMO: 
U.S. Patent No. 5,619,352 

U.S. Patent No. 6,008,786 

U.S. Patent No. 6,013,923 

U.S. Patent No. 6,134,092 

U.S. Patent No. 6,734,926 

U.S. Patent No. 7,280,179 

Exhibit R 

Exhibit S 

Exhibit T 

Exhibit U 

Exhibit V 

Exhibit W 

Each party has listed what it contends is intrinsic evidence to support its contentions. All 

parties reserve the right to contest whether any such evidence is intrinsic or extrinsic. 

/s/ (Ric/iarcf <D. 7(jr̂  August 6, 2008 

OF COUNSEL: Richard D. Kirk (#0922) 
Ashley B. Stitzer (#3891) 
THE BAYARD FIRM Gaspare J. Bono 

Song K. Jung 
R. Tyler Goodwyn, IV 
Lora A. Brzezynski 
MCKENNA LONG & ALDRIDGE LLP 
1900 K Street, N.W. 
Washington, D.C. 20006 
(202) 496-7500 

222 Delaware Avenue, 9th Floor 
P.O. Box 25130 
Wilmington, DE 19899-5130 
(302) 655-5000 
rkirk@bay ar dfirm .com 
Attorneys for LG Display Co., Ltd. and LG 
Display America, Inc. 

/s/(PfUdp Jl. p̂vner 
OF COUNSEL: 

Philip A. Rovner (#3215) 
POTTER ANDERSON & CORROON LLP 
Hercules Plaza 
P.O. Box 951 

Jonathan S. Kagan 
Alexander C.D. Giza 
Adam Hoffman 
IRELL & MANELLA LLP 
1800 Avenue of the Stars, Suite 900 
Los Angeles, California 90067-4276 
(310) 277-1010 

Wilmington, DE 19899 
(302) 984-6000 
provner@potteranderson.com 

Attorneys for Chi Mei Optoelectronics 
Corporation and Chi Mei Optoelectronics USA, 
Inc. 
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/s/7(arenL. <Pascaie OF COUNSEL: 

Vincent K. Yip 
Peter J. Wied 
Terry Gamett 
Katherine Murray 
PAUL HASTINGS JANOFSKY & WALKER LLP 
515 South Flower Street, 25th Floor 
Los Angeles, CA 90071 
(213) 683-6000 

John W. Shaw (#3362) 
Karen L. Pascale (#2903) 
YOUNG CONAWAY STARGATT & TAYLOR LLP 
The Brandywine Building 
1000 West Street, 17th Floor 
P.O. Box 391 
Wilmington, DE 19899-0391 
(301)571-6600 
kpascale@ycst.com 

M. Craig Tyler 
Brian D. Range 
WILSON SONSINI GOODRICH & ROSATI 
8911 Capital of Texas Highway North 
Westech 360, Suite 3350 
Austin, TX 78759-8497 
(512)338-5400 

Attorneys for AU Optronics Corporation andAU 
Optronics Corporation America 

Ron E. Shulman 
Julie M. Holloway 
WILSON SONSINI GOODRICH & ROSATI 
650 Page Mill Road 
Palo Alto, CA 94304-1050 
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Joint Claim Construction Statement - Exhibit K 

AU Optronics USP 6,689,629 

• • • "Agreed Constructions^.. Claim Terms | "Pes. I 
connection pads L conductive patterns on the substrate that electrically connect the plurality of wiring to 

circuits located external to the substrate 

rv 

Disputed Constructions 

Claim Terms Pes. AUQ Construction : , •' y  ̂

a layer of an insulating substrate, 
having an area 

L plain meaning material deposited and patterned on a 
substrate, such as glass, that covers part of 
the array substrate surface 

Intrinsic Support Intrinsic Support 

Abstract; 1:12-20, esp. 14-20; 1:32-46, esp. 
39-44; 2:13-24, esp. 17-21; 3:11-28, esp. 
11-14; 3:29-47, esp. 29-37; 4:33-41; 6:17 
34, esp. 23-27, 30-34; claims 1, 9; Figures 
1, 5a-5c, 11, 12a-12b; May 29,2003 Office 
Action, esp. at 2. U.S. Patent No. 5,285,301 
(Shirahashi et al.) 3:37-44, esp. 39-40. 

1:7-11; 1:21-2:63; 2:67- 3:6; 3:12-22; 3:26-
28; 3:30-51; 3:60-4:23; 4:39-42; 4:55-5:26; 
5:29-43; 5:46-6:6; 6:9-47; 6:59-67; 7:5-19; 
7:24-27; 7:31-40; 7:50-62; Figs. 2-5, 8, 9, 
10; App 10/068,500, 5/29/2003, Office 
Action, page 2-4. 

Included is the intrinsic support for the 
disputed term: "area". 

JCCS Exh K - 1 
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Joint Claim Construction Statement - Exhibit K 

AU Optronics USP 6,689,629 

|^'U:'<a61aim.TkmSi<- .| Pes. |. -S : :'-AP,e;;goDStruttionr'• .• •>•> T 
a specified region Indefinite A area 

Intrinsic Support or -

1:61-67, esp. 63-66; 2:51-62, esp. 51-54; 
3:11-28, esp. 18-19; 3:29-47, esp. 38-39; 
5:29-42, esp. 29-33, 38-42; 5:43-53; 5:54-
60, esp. 54-57; 5:61-6:6, esp. 5:61-6:1, 
6:4-,6; 6:35-47, esp. 35-40; claims 1, 9; 
Japanese Laid Open No. H10-90706, esp. at 
TR 0003, 0015, 0017, 0020, 0023, 0024, 
and Figure 5; May 29, 2003 Office Action, 
esp. at 2. U.S. Patent No. 5,285,301 
(Shirahashi et al.) 11:11-14; 11:54-58. 

(see above) 

JCCS Exh K - 2 
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Joint Claim Construction Statement - Exhibit K 

AU Optronics USP 6,689,629 

v.' Pes. ' 5 • - " AUO Construction '' I ' • LGPConstruction^•?.' r~\g| •".R 

portions of the layer that convey voltages or 
signals from the connection pads to the thin-
film transistors in the pixel array 

a plurality of wiring arranged on 
the insulating substrate 

L two or more conductive paths disposed on 
the insulating substrate 

Intrinsic Support Intrinsic Support 

Abstract; 1:12-20, esp. 14-20; 1:28-30; 
1:32-46, esp. 39-44; 2:13-24, esp. 17-21; 
3:11-28, esp. 13-24; 3:29-47, esp. 32-47; 
4:33-41, esp. 38-41; 5:29-42, esp. 29-33, 
38-42; 6:17-34, esp. 23-27, 30-34; 6:35-47, 
esp. 35-40; claims 1, 2, 10; Figures 1, 3, 4, 
5a-5c, 11, 12a-12b; Japanese Laid Open 
HI0-90706, esp. ^ 0009; Japanese Laid 
Open H10-240150, esp. ifif 0002, 0003, 
0013May 29, 2003 Office Action, esp. at 2. 
U.S. Patent No. 5,285,301 (Shirahashi et al.) 
6:10-20. 

1:8-2:63; 2:66-3:6; 3:14-15; 3:22-29; 3:31-
35; 3:42-48; 3:60-4:23; 4:39-42; 4:52-5:28; 
5:34-43; 5:55-6:16; 6:24-47; 6:55-7:40; 
7:50-62; Abstract; Figs. 2-11; App 
10/068,500, 5/29/2003, Office Action, page 
2-4. 

Included is the intrinsic support for the 
disputed term: "a layer of an insulating 
substrate, having an area". 

JCCS Exh K - 3 
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Joint Claim Construction Statement - Exhibit K 

AU Optronics USP 6,689,629 

L a metal pattern that does not conduct signals portions of the layer that do not receive or 
A or current used in the operation of the . 

. dummy conductive patterns 
convey voltages or signals 

display 

Intrinsic Support Intrinsic Support 

Abstract; 1:12-20, esp. 14-20; 1:32-46, esp. 
39-44; 1:46-59, esp. 49-54; 2:13-24, esp. 
17-21; 3:11-28, esp. 17-22; 3:29-47, esp. 
35-41; 3:66-4:2; 5:29-42, esp. 29-33, 38-42; 
5:43-53; 6:14-17; 6:37-38; 6:52-55; claims 
1, 9; Figures 2-4, 5a-5c. May 29, 2003 
Office Action, esp. at 2. U.S. Patent No. 
6,163,356 (Song et al.) 7:31-63; 8:27-40; 
8:41-67. U.S. Patent No. 5,285,301 
(Shirahashi et al.) 6:10-18; 13:30-61, esp. 
45-61; claims 3,4; Figures 1, 14,15. 

1:32-67; 2:25-63; 3:3-19; 3:21-29; 3:33-38; 
4:34-42; 4:52-55; 5:11-54; 5:64-66; 6:24-
38; 6:52-67; 7:15-35; 7:50-63; Abstract; 
Fig. 2-4. 

JCCS Exh K - 4 
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Joint Claim Construction Statement - Exhibit K 

AU Optronics USP 6,689,629 

Claim Terms - |,Des.| AUOConstruction ' | -j" - ' LGP Gonstr-ction.' 
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 

L dummy conductive patterns cover at least 
30% of the region specified by where the 
dummy conductive patterns are formed; the 
dummy conductive patterns are situated 
between the connection pads and the pixel 
electrodes 

approximately 30% or more of the area of 
the layer is made of dummy conductive 
patterns that are located between the 
connection pads and an outer edge of the 
pixel electrodes in the pixel array 

Intrinsic Support Intrinsic Support 

Abstract; 1:12-20, esp. 14-20; 1:32-46, esp. 
39-44; 2:13-24, esp. 17-21; 3:11-28, esp. 
17-22; 3:29-47, esp. 35-41; 3:66-4:2; 5:29-
42, esp. 29-33, 38-42; 5:43-53; 5:54-60, 
esp. 54-57; 5:61-6:6, esp. 5:61-6:1,6:4-6; 
6:7-17, esp. 9-12, 14-17; 6:17-34, esp. 23-
27, 30-34; 6:35-47, esp. 35-40; claims 1, 9; 
Figures 2-4, 5a-5c. May 29, 2003 Office 
Action, esp. at 2-3. U.S. Patent No. 
6,163,356 (Song et al.) 1:55-64; 7:31-63; 
8:27-40; 8:41-67. U.S. Patent No. 5,285,301 
(Shirahashi et al.) 6:10-18; 13:30-61, esp. 
45-61; claims 3, 4; Figures 1, 14, 15. 

1:61-67; 3:3-6; 3:16-20; 3:35-40; 5:30-43; 
5:46-6:17; 6:29-48; 7:8-18; 7:50-62; Figs. 
2-5, 8, 11; App 10/068,500, 5/29/2003 
Office Action. 

Included is the intrinsic support for disputed 
terms: "dummy conductive patterns," "a 
layer of an insulating substrate, having an 
area," "area," "pixel electrodes". 

JCCS Exh K - 5 
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Joint Claim Construction Statement - Exhibit K 

AU Optronics USP 6,689,629 

g^mClairnTefhisMi VD.es. 1 ' V • " 
A an electrode for applying a driving voltage patterns of transparent electrically 

to a liquid crystal display element in a liquid conductive material that stores charge to 
drive the liquid crystal material within an 
individual element of the liquid crystal 
display device 

pixel electrode 

crystal display 

Intrinsic Support Intrinsic Support 

1:12-20, esp. 14-20; 4:33-41, esp. 38-41; 
4:42-50, esp. 46-48; Figures 1-4; May 29, 
2003 Office Action, esp. at 2. U.S. Patent 
No. 5,285,301 (Shirahashi et al.) 8:36-53, 
esp. 37-39; 9:48-56; Figure 13. U.S. Patent 
No. 6,163,356 (Song et al.) 1:61-64. 

1:12-21; 4:45-51; 6:48-52; Figs 2-5. 

each wiring each individual wiring in the plurality of 
wiring 

Indefinite 

Intrinsic Support 

Abstract; 1:12-20, esp. 14-20; 1:32-46, esp. 
39-44; 3:11-28, esp. 14-16; 3:29-47, esp. 
33-34; 4:33-41, esp. 38-41; claims 1, 9; 
Figures 1-4, 5a-5c, 11, 12a-12b; Application 
for Patent, esp. at 14; May 29, 2003 Office 
Action, esp. at 2-3; August 29, 2003 
Amendment, esp. at 3, 5. 

Included is the intrinsic support for the 
disputed term: "a plurality of wiring 
arranged on the insulating substrate". 

JCCS Exh K - 6 
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I. OVERVIEW OF REBUTTAL OPINION 

1. If called on as an expert witness in this matter, I anticipate that my testimony may 

concern the matters addressed below. My anticipated testimony includes my opinion regarding the 

validity of claims 7, 8,15,and 16ofU.S. Patent No. 6,689,629 (the '629 patent), attached as Exhibit 

2. This report is provided in rebuttal to the expert report of Dr. Gary Rubloff, provided 

on February 27,2009 (the "Rubloff report"), regarding his opinion that certain claims of the '629 

patent are invalid. Here I address only the asserted claims of the '629 patent, i.e., claims 7, 8,15, 

and 16. Should the Court wish to hear testimony regarding the validity of one or more unasserted 

claims, I reserve the right to address those matters at such time as the Court indicates its preference. 

I reserve the right to respond to any additional opinions relating to the background of the technology, 

validity, enforceability, or claim construction provided by any LGD expert 

3. In my opinion, the references relied upon by Dr. Rubloff in his expert report do not 

render the asserted claims of the '629 patent invalid, either individually or in combination. 

Specifically, in my opinion, claims 7,8,15, and 16 of the '629 patent are neither anticipated, nor 

rendered obvious, by any of the references relied upon by Dr. Rubloff. 

4. In my opinion. Dr. RublofFs assertions that the claims of the '629 patent are 

indefinite or hot enabled are incorrect. Furthermore, I disagree with Dr. Rubloff s contention that 

the proper and only construction of the claimed "wiring" of the '629 patent is dual layer wiring. 

5. Dr. Rubloff has identified several prior art references and asserts that these references 

anticipate the asserted claims of the '629 patent and/or render those claims obvious. As discussed 
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below, these references, alone or in combination, fail to disclose every limitation of the asserted 

claims. 

The '629 patent, "Array Substrate for Display, Method of Manufacturing Array 

Substrate for Display and Display Device Using the Array Substrate," is an important innovation in 

manufacturing array substrates used in an LCD. 

6. 

7. In an LCD substrate array, it is desired that the etching process form uniform 

metallization patterns. One such metallization pattern, wiring, can be formed with a desired, 

uniform tapered shape using an increased etching rate. '629 patent at 1:47-49. However, in areas 

where the wiring or metallization density is otherwise low, an increased etching rate can result in 

"undercut," i.e., where, in a multilayered structure, a lower layer of metallization is etched more or at 

a faster rate than the upper layer; this can cause circuit defects. '629 patent at 1:61-67, 2:50-63. The 

prior art discussed how to form the desired tapered shape, but failed to address how to evenly etch 

the substrate in areas where the metallization density is lowered. '629 patent at 2:1-12. The prior art 

also discussed how to avoid undercut around connection pads at the edge of the substrate, where the 

connection pads are located, but failed to address how to prevent "undercut of the signal lines in a 

region where the wiring density is apt to be lowered," such as between the TFT array and the 

connection pads. '629 patent at 1:47-67. 

The invention of the '629 patent solves this problem by adding "dummy" conductive 

patterns of sufficient quantity and density into the area of the substrate where metallization density is 

low. '629 patent at 3:12-19. Because the dummy patterns are not needed for the operation of the 

circuit, they "are not in contact with any of the wiring" for the circuit '629 patent at 8:18-19. 

8. 

9. The wires connecting the connection pads to the TFT array are formed by etching one 

or more metal layers during manufacture of the array substrate. The placement of dummy 

conductive patterns as prescribed by the '629 patent is specifically to increase the metallization 
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density in areas of the substrate where the metallization density is otherwise low. '629 patent at 

5:29-34. This increased density "reduc[es] concentration of electric current" during the etching 

process. '629 patent at 6:8-14. It is excessive localized electric current during etching that can 

cause "undercut" which can lead to defects, such as "an interlayer short circuit." '629 patent at 2:51

64. Thus, increasing the metallization density and reducing the localized electric current helps to 

avoid such defects. 

10. The region of the substrate where the metallization or wiring density is low, and 

where the dummy conductive patterns are therefore located, are "between the pixel electrodes and 

the connection pads" in the TFT array. '629 patent at 6:30-34. As illustrated in Figure 2, dummy 

conductive patterns are located in the areas labeled 29. These areas are situated "between the pixel 

electrodes 22 and each scan line connection pad 25 and between the pixel electrodes 22 and each 

signal connection pad 27." '629 patent at 5:29-33 & Figure 2. 

II. LEVEL OF ORDINARY SKILL IN THE ART 

11. As stated in my report on Infringement of AUO's '266 and '629 Patents by LGD's 

Accused Products, it is my opinion that a person of ordinary skill in the art at the time of filing of the 

'629 patent would be a person with (i) at least a Bachelor's degree in chemical or electrical 

engineering, chemistry, or physics and (ii) having two or more years experience working with liquid 

crystal display fabrication processing, or the equivalent combined education and work experience. 

HI. ANALYSIS OF THE PRIOR ART 

A. Legal Standards 

12. I have been informed that a prior art reference anticipates a patent claim if the prior 

claim. I have been informed that if even a single element is missing, the prior art reference does not 

anticipate the patent claim. 

13. I have been informed that an element is inherently disclosed only if the missing 

descriptive matter is necessarily present in the thing described in the reference and would be so 
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recognized by persons of ordinary skill. The mere fact that a certain thing may result from a given 

set of circumstances is not sufficient. 

14. I have been informed that a patent claim is obvious if the differences between the 

prior art and the claim would have been obvious to a person of ordinary skill in the art at the time the 

patent was filed. 

15. I have been informed that it is impermissible to use the claimed invention itself as a 

blueprint for piecing together elements in the art. In other words, it is impermissible to use hindsight 

reconstruction to pick and choose among disclosures in the prior art to reconstruct the claimed 

invention. 

16. I have been informed that a reference that "teaches away" cannot render a patent 

claim obvious. I have also been informed that a reference teaches away if a person of ordinary skill 

in the art, upon reading the reference, would be led in a different direction from the path taken by the 

inventor of the patent claim. I have also been informed that a combination that would be inoperative 

teaches away from the combination. 

17. I have been informed that a claim may be found invalid if it is determined that the 

written description fails to provide sufficient information to enable a person of ordinary skill in the 

art to practice the invention without undue experimentation. I understand that a patent need not 

teach, and preferably omits, what is well known in the art I also understand that resort to material 

outside of the specification in order to satisfy the enablement requirement is permissible because it 

makes no sense to encumber the specification of a patent with all the knowledge of the past 

concerning how to make and use the claimed invention. I further understand that the fact that some 

experimentation is necessary does not preclude enablement, but that any required experimentation 

must be reasonable. Some trial and error is permissible. Further, I have been informed that 

enablement does not require the inventor to foresee every means of implementing an invention. 

Finally, I am informed that the specification need not necessarily describe how to make and use 

every possible variant of the claimed invention, for the artisan's knowledge of the prior art and 

routine experimentation can fill in any gaps, interpolate between embodiments, and even extrapolate 

beyond the disclosed embodiments. 
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18. I have been informed that an independent claim should not be interpreted such that it 

requires a limitation added by a dependent claim. Stated another way, limitations recited in 

dependent claims are not to be read into the independent claim from which they depend. Thus, a 

dependent claim must add a limitation to those recited in the independent claim. 

19. I have been informed and understand that a term is indefinite if it is insolubly 

ambiguous. In other words, the definiteness of claim terms depends on whether the terms at issue 

can be given any reasonable meaning. 

B. None of the References Cited by Dr. RublofT Disclose the Problem or Solution 
Taught by the Asserted Claims of the '629 Patent. 

20. Dr. Rubloff asserts that European Patent Publication No. 887695 (or related U.S. 

Patent No. 6,373,544) ("EP '695"), U.S. Patent No. 5,850,275 (or related Japanese Laid Open Patent 

Publication No. H09-211480) ("the "275 patent"), U.S. Patent No. 6,862,069 ("the '069 patent"), 

Japanese Laid Open Patent Publication No. H09-197415 ("JP '415"), and Japanese Laid Open Patent 

Publication No. H06-082811 ("JP '811"), attached as Exhibits 2-8, respectively, disclose, alone or in 

the combinations relied upon by Dr. Rubloff, every element of each of claims 7,8,15, and 16 of the 

'629 patent, as indicated in Exhibits 17,22,24,26, and 28 of his report. I disagree, for the reasons 

discussed below. 

1. EP '695 is Directed to Creating a Uniform Surface for Polishing. 

21. In Dr. RublofFs own words, "EP '695" discloses the use of polishing structures "for 

achieving a uniform polishing rate without thickening of the interlayer insulation film to be 

polished." Rubloff report at 20. More specifically, EP '695 relates to substrates for electro-optical 

devices such as a reflective liquid crystal panel substrate. EP '695 at 1:3-7. 

22. In the formation of a reflective liquid crystal panel substrate, the chemical 

mechanical polishing (CMP) process is essential for subsequent deposition of a pixel electrode with 

a mirror surface as a reflective electrode on each pixel. EP '695 at 4:11-20. The CMP process uses 

a slurry (polishing liquid) which simultaneously prompts the chemical and mechanical removal of 

material. EP'695 at 4:11-20. -
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23. As each additional layer of material and structure is deposited and formed on the 

reflective liquid crystal substrate, the surface of the substrate as a whole will not be uniform. 

Specifically, there will typically be a difference in the thickness of the substrate in the pixel region 

and the thickness of the substrate in the sealing region as a whole will not be sufficiently flat to 

allow the CMP process to produce the desired result. EP '695 at 5:36-44. As a result, following the 

CMP process, the "periphery of the terminal pad 26 and the upper and lower centers of the sealing 

regions 27 are excessively polished, whereas the right and left centers of the sealing region 27 are 

insufficiently polished." EP '695 at 5:36-44. 

24. "In a first means in the present invention for achieving the first object, in order to 

flatten the surface level of the unpolished interlayer insulation film as uniformly as possible, a 

dummy pattern for raising the level of an interlayer insulation film to be polished is formed on the 

entire exterior of the pixel region by using the previously formed wiring layer, instead of on the 

space in the pixel region." EP '695 at 9:15-42. That is, the substrate of EP '695 is characterized by 

a dummy pattern below the interlayer insulation film subjected to CMP polishing provided near at 

least a terminal pad formed at a non-pixel region on the substrate. EP '695 at 9:15-42. 

25. Since the surface level of the interlayer insulation film to be polished is raised near 

the terminal pad in such a configuration, the surface level is substantially the same as the surface 

level of the interlayer insulation film to be polished in the pixel region, and thus the overall surface 

level is made more uniform. EP '695 at 9:43-10:2. The uniform surface, as a result, has a uniform 

polishing rate during CMP and the polished surface of the interlayer insulation film is flattened more 

than conventional surfaces. EP '695 at 9:43-10:2. As a result, the pixel region is satisfactorily 

flattened, control of the cell gap is improved in cell assembly using a counter substrate, and the 

etching time for the contact holes of the interlayer conductive portion etc., in the pixel region after 

polishing is easily determined. EP '695 at 9:43-10:2. 

Dr. Rubloff also cites EP '695 for disclosure of wiring having as its lower layer 

wiring material of aluminum or aluminum alloy and having as its upper layer wiring material of 

molybdenum, chromium, tantalum, titanium and alloys thereof. Rubloff report at 26-28. As 

support, Dr. Rubloff cites "'EP 695, col. 16,11. 20-22" where a '"quadrilateral structure composed of 

Ti/TiN/Al/TiN in that order from the bottom.'" Rubloff report at 26-28. 

26. 

"6" 
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From the plain language of EP '695, neither aluminum nor an aluminum alloy is used 

as the lower layer of this quadrilateral structure; that material is titanium (Ti). In addition, the plain 

language indicates that none of molybdenum, chromium, tantalum, titanium or an alloy thereof is 

used as the upper layer wiring material. Instead, the upper layer material of EP '695 is TiN 

(titanium-nitride). Titanium-nitride is a compound constituted from titanium and nitrogen. It is not 

an alloy. Titanium-nitride is considered a ceramic and is known for its reflectivity and hardness. As 

such, in view of the nature of the EP '695 disclosure, TiN was undoubtedly selected as the upper 

layer of the quadrilateral structure of EP '695 based on its reflective and polishing characteristics. 

27. 

Thus, EP '695 is directed to providing a uniform polishing surface. Most notably, 

nowhere in EP '695 is there a discussion of the problem of or the solution for "undercutting the 

wiring structure," which solution Dr. Rubloff asserts is an element of every claim of the '629 patent. 

Rubloff report at 78. Moreover, there is no discussion in EP '695 regarding selection of an upper 

layer wiring material such that the upper layer wiring material does not become insoluble in an acid 

or alkaline etchant as required by the claims here at issue. 

28. 

2. The '275 Patent is Directed to the Provision of a Light Shield to Resolve 
Uneven Brightness. 

29. In Dr. Rubloff s own words, the "'275 patent addresses [] light leakage problemfs] by _ 

inserting light shield areas between terminal groups and outgoing line groups." Rubloff report at 30. 

Dr. Rubloff concedes that the '275 patent fails to disclose multilayer wiring structures. Rubloff 

report at 37-41. 

30. More specifically, the '275 patent is directed to solving the problem of uneven 

brightness in a horizontal direction in an area near outgoing lines in a display without using any -

particular process or materials for light shielding in a liquid crystal display. '275 patent at 2:39-43. 

To create even brightness in the display, the '275 patent suggests placing strips of opaque material 

near the connection terminals and terminal wiring. '275 patent at 4:35-39. 

31. The width of these light shielding strips is prescribed by the formula: "Width of strip 

= Width of terminal (or width of outgoing line) x (100 + Light transmittance of TCP [%])/! 00." 

'275 patent at 4:39-42. Notably, there is no discussion in the '275 patent regarding how closely to 

position the strips or a preferred density to be achieved. However, the '275 patent does warn that too 
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many light shielding patterns or too much light shielding material can cause portions of the nearby 

wiring to become conductive with the light shielding patterns such that the nearby wiring becomes 

defective. '275 patent at 50-58. 

Thus, as with EP '695, the '275 patent fails to mention the problem of, or the solution 

for, "undercutting the wiring structure," which solution, along with a dual layer wiring structure, Dr. 

Rubloff asserts is an element of every claim of the '629 patent. Rubloff report at 78-79. Moreover, 

there is no discussion in the '275 patent regarding selection of an upper layer wiring material such 

that the upper layer wiring material does not become insoluble in an acid or alkaline etchant as 

required by the claims here at issue. 

32. 

3. The '069 Patent is Directed to the Regulation of Cell Gap in the Sealing 
Region. 

In Dr. Rubloff s own words, the '069 patent describes patterns to "provide a more 

uniform cell gap in the liquid crystal display thereby avoiding non-uniform brightness issues." 

Rubloff report at 41. Dr. Rubloff concedes that the '069 patent fails to disclose multilayer wiring 

structures. Rubloff report at 48-52. 

33. 

34. More specifically, the Abstract of the the'069 patent discusses forming patterns 

between gate links and data links which are coated with sealant such that the patterns between the 

links obtain the same height as a liquid crystal area to provide a uniform cell gap. According to the 

'069 patent at 38-41, the patterns are preferably formed to have the same height as the gate or data 

links and an equal distance from the gate or data links to either side so that the sealant can be coated 

on the gate link area with a desired height. 

35. The '069 patent does not describe including patterns between adjacent sets of 

connection pads and the pixel electrodes, only between adjacent wires. The '069 patent never 

mentions a preferred density of the cell gap regulating structures in between the connection pads and 

the pixel electrodes; This is significant in that a person of ordinary skill in the art reading the '069 

patent would be led on a path to include a density of these patterns consistent with the typical density 

of gap regulating structures, i.e., less than 1% of the overall substrate. At no point does the '069 

patent mention the effect these patterns have on the formation of adjacent wiring, which wiring is 

admittedly single layer wiring. Rubloff report at 48-49. 
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36. The '069 patent fails to mention the problem of or the solution to "undercutting the 

wiring structure." Dr. Rubloff asserts that this solution, along with a dual layer wiring structure, is 

an element of every claim of the '629 patent. Dr. Rubloff s report at 78-79. Moreover, there is no 

discussion in the '069 patent regarding selection of an upper layer wiring material such that the 

upper layer wiring material does not become insoluble in an acid or alkaline etchant as required by 

the claims at issue. 

4. JP '415. like the '069 Patent, is Directed to the Regulation of Cell Gap in the 
Sealing Region. . 

37. In Dr. Rubloff s own words, "JP '415 addresses issues resulting from the non-

uniformity of cell gap." Rubloff report at 53. Dr. Rubloff concedes that the '069 patent fails to 

disclose multilayer wiring structures. Rubloff report at 59-63. 

There are considerable similarities between JP '415 and the '069 patent discussed 

above. However, one difference between JP '415 and the '069 patent is the placement of the gap 

regulating structures. According to JP '415, the gap regulating structures are not placed between 

adjacent wires as in the '069 patent, but at the comers of the LCD substrate, "excluding the areas 

passing said lead parts." JP '415 at [0009]. Thus, JP '415 teaches away from placing gap regulating 

structures between adjacent sets of connection pads and the pixel electrodes as required by every 

claim of the '629 patent. 

38. 

39. The JP '415 fails to mention the problem of or the solution to "undercutting the 

wiring structure." Dr. Rubloff asserts that this solution, along with a dual layer wiring structure, is 

an element of every claim of the '629 patent. Rubloff report at 78-79. Moreover, there is no 

discussion in JP '415 regarding selection of an upper layer wiring material such that the upper layer 

wiring material does not become insoluble in an acid or alkaline etchant as required by the claims 

here at issue. 

JP '811. Like JP '415 and the '069 Patent is Directed to the Regulation of 
Cell Gap in the Sealing Region. 

40. In Dr. RublofPs own words, "JP '811 also addresses the issue of cell gap uniformity 

to achieve a better quality display." Rubloff report at 64. 
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41. Like the '069 patent, JP ' 811 discusses placing gap regulating stractures between 

adjacent wiring. JP '811 at [0022], [0025]. Also like the '069 patent, JP '811 fails to specify a 

density of these gap regulating structures to be formed between adjacent wires. The exaggerated, 

schematic drawings of JP '811 further fail to provide any teaching as to an ideal or desired density of 

gap regulating structures. Indeed, in a typical display, the density of gap regulating structures is less 

than 1% of the overall area of the substrate. 

42. The JP '811 fails to mention the problem of or the solution to "undercutting the 

wiring structure." Dr. Rubloff asserts that this solution, along with a dual layer wiring structure, is 

an element of every claim of the '629 patent. Rubloff report at 78-79. Moreover, there is no 

discussion in JP '811 regarding selection of an upper layer wiring material such that the upper layer 

wiring material does not become insoluble in an acid or alkaline etchant as required by the claims 

here at issue. 

6. The Additional References Relied Upon bv Dr. Rubloff Also Fail to Disclose 
the Required Elements of the Asserted Claims. 

43. Dr. Rubloff cites to a number of additional references in his effort to invalidate the 

asserted claims of the '629 patent. However, none of these references provide the elements missing 

from Dr. Rubloff s primary references, discussed above. . 

44. For example, Dr. Rubloff cites U.S. Patent Nos. 5,285,301 and 6,163,356 

(respectively, the '301 and '356 patent), attached as Exhibits 9 and 10, respectively. Dr. Rubloff 

relies on the '356 and '301 patents for their supposed disclosure of information relating to unasserted 

claims 1 and 9 (... 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 patter[n]s are not in contact with any of the wiring). Rubloff report 

at 35-37,46-48, 57-59, 69-71. Importantly, both the '301 and '356 patent were considered during 

prosecution of the '629 patent. '629 patent at Cover. The claims of the '629 patent was issued over 

the disclosures of the '301 and '356 patents. The reasons for this are apparent from their disclosures 

described below. 

45. The'301 patent is directed to the provision of additional gate and data lines within 

the pixel array. These additional lines are provided with the intention of reducing the incidence of 
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line breakage at the edges of the pixel array. Such breakages are attributed to the fact that "the 

outermost scanning line [of the pixel array] is close to the end portion of a photoresist used for 

masking of anodic oxidation, [and] dirt is likely to adhere to the outermost scanning line when the 

photoresist is formed. Accordingly, the outermost scanning line is sometimes broken when the 

anodic oxide film is disposed on the scanning line." '301 patent at 1:40-60. 

46. The '356 patent is directed to forming a false gate pad on the insulating layer over at 

least a portion of the periphery of a desired gate pad. The abstract of the '356 patent states that the 

false gate pad is intended to prevent etchant used during fabrication from penetrating into the 

periphery of the gate pad. 

Dr. Rubloff also cites to JP 2000-47227 (JP '227), attached as Exhibit 11. JP '227, 47. 

like many of the references relied upon by Dr. Rubloff, is directed to managing cell gap. In JP '227, 

the area of interest for gap regulating structures is at the comers of the LCD substrate, in the sealing 

region. 

48. Finally, Dr. RublofFs invalidity arguments also includes a few references to U.S. 

Patent No. 6,157,430 (the '430 patent), attached as Exhibit 12. Dr. Rubloff relies on the '430 patent 

for its supposed disclosure of matter relating to both asserted and unasserted claims. 

49. The '430 patent describes a method for fabricating thin film transistors. It fails to 

disclose the use of dummy patterns or increased metallization density. Instead, the '430 patent 

discusses balancing the chemistry of the etching process to achieve the desired wiring formation. 

50. Specifically, the '430 patent suggests, prior to etching the materials chosen to make

up the desired wiring, preparing the etching conditions for favorable etching by reviewing the 

compositions of phosphoric, acetic, and nitric acid and to form the etching face of the wiring 

material to a tapered shape. See, e.g., '430 patent at 6:30-34, 8:38-42, 10:47-51,12:23-27,13:23-27, 

14:27-31,16:22-26, 18:21-27,19:57-61. This advanced preparation further allows improved 

formation of a subsequent layer of film on the wiring. See, e.g., '430 patent at 6:30-34, 8:38-42, 

10:47-51,12:23-27, 13:23-27,14:27-31,16:22-26, 18:21-27,19:57-61. 
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51. Notably, this subsequent layer of film is chosen not for its solubility, but such that it 

has sufficient hardness to endure brush cleaning so as not to create short circuits or other defects. 

This subsequent layer is desirable because of the problems, typically shorts between wiring, that 

occur when firmly brush cleaning wiring materials made from soft metals such as Aluminum. The 

problems identified by the '629 patent, including undercut, are nowhere mentioned in the '430 

patent. 

52. Thus, the '430 patent relies upon modifications of the chemical conditions of the 

etching process, including the materials selected to form the wiring, to ensure wiring of a desired 

form is produced as is common when performing material plating or removal. This is distinctly 

different from the use of increased metallization density to aid in wiring formation. In my opinion, 

the '430 patent would lead a person of ordinary skill in the art in a different direction from the path 

recommended by the inventors of the '629 patent Therefore, based on these teachings, it is my 

opinion that the '430 patent teaches away from the use of dummy patterns to achieve desired wiring 

shapes, preferring instead to adjust the chemistry of the process before etching takes place given the 

knowledge of the materials selected for the desired wiring. 

7. Claims 1 -6 and 9-14: Not Asserted. 

53. I understand that claims 1-6 and 9-14 are not asserted. I have not been asked to 

analyze or offer an opinion as to the validity of claims 1-6 and 9-14 in view of the references relied 

upon by Dr. RublofF. 

Claims 7. 8.15 and 16: The prior art does not disclose selecting an upper 
layer wiring material such that the upper layer wiring does not become 
insoluble in an acid or alkaline etchant. 

8. 

54. Claims 7, 8,15 and 16 include the limitation "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." 

55. Dr. Rubloff argues that each reference, either alone or in combination, with one or 

more other references discloses, among the other required claim elements, a wiring structure having 

the same material for its upper layer material as that recited in the claims. Consequently, according 

to Dr. RublofF, such a wiring structure, along with the presence of the other required elements, 
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would also inherently have the same property of not becoming insoluble in an acid or alkaline 

etchant For at least the reasons stated below, I disagree with Dr. Rubloff s conclusions. 

56. Dr. Rubloff relies on five primary references in his argument that claims 1-16 of the 

'629 patent are invalid: "EP '695," "the '275 patent," "the '069 patent," "JP '415," and "JP '811." 

In his own words, "EP '695" discloses the use of dummy patterns "for achieving a uniform polishing 

rate without thickening of the interlayer insulation film to be polished" (Dr. Rubloff s report at 20), 

the '"275 patent addresses [] light leakage problemfs] by inserting light shield areas between 

terminal groups and outgoing line groups" (Dr. RublofPs report at 30), "the '069 patent" includes 

dummy patterns to "provide a more uniform cell gap in the liquid crystal display thereby avoiding 

non-uniform brightness issues" (Dr. RublofFs report at 41), "JP '415 addresses issues resulting from 

the non-uniformity of cell gap" (Dr. Rubloff s report at 53), and "JP '811 also addresses the issue of 

cell gap uniformity to achieve a better quality display" (Dr. RublofFs report at 64). 

57. In other words, as noted above, not one of the references relied upon by Dr. Rubloff 

describes problems that can occur during the formation of multilayer wiring in general. Further, not 

a single reference relied upon by Dr. Rubloff describes the problem of an upper layer of metal in a 

multilayer wiring structure becoming insoluble during the formation of multilayer wiring. More 

specifically, not a single reference relied upon by Dr. Rubloff describes the problem of an upper 

layer of metal in a multilayer wiring structure becoming insoluble during the formation of multilayer 

wiring when such formation is conducted in an acid or alkaline etchant. 

58. Dr. Rubloffhas failed to identify a single reference which discloses, teaches or 

otherwise suggests the problem described by the '629 patent, let alone a reference that solves such a 

problem in a similar or the same manner. Therefore, Dr. Rubloff, as noted above, relies on the 

argument that the mere presence of wiring having the same materials as those prescribed by claims 

7, 8,15 and 16, along with dummy patterns designed for an admittedly completely different purpose, 

would also inherently have the same property of not becoming-insoluble in an acid or alkaline 

etchant. 

59. I have been informed that an element is inherently disclosed only if the missing 

descriptive matter is necessarily present in the thing described in the reference. More specifically, 

the mere fact that a certain thing may result from a given set of circumstances is not sufficient. 
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60. As a person of ordinary skill in the art of the '629 patent would readily recognize, the 

fabrication of array substrates is a complex process involving interactions between numerous 

components and aspects of the process. For example, the formation of wiring can be and is affected 

by many factors, including: how many layers of metals are used to form the wiring, the specific 

materials used for each layer of a multilayered wiring structure, the specific chemical composition of 

the etchant used to form the wiring, the temperature at which the etching process takes place, the 

etching method employed, e.g., wet or dry, dipping or spraying, whether the etching process includes 

agitation, the adhesion between the photoresist and the upper most layer of metallization, 

metallization density, as well as other factors. This is apparent from the '430 patent relied on by Dr. 

Rubloff. The '430 patent instructs a person of ordinary skill in the art that in order to create desired 

wiring patterns it is necessary to balance the chemical processes to be put into place based on the 

composition of the wiring and chemical composition of the etchants to be employed. In Dr. 

RublofPs own words, "it is well known that different materials can provide different benefits as well 

as drawbacks." Rubloff report at 12. In any event, it is well-recognized that a change in any one of 

the many process factors will have an effect on the results of the etching or wiring formation 

process, such as the presence or absence of undercut. 

61. Thus, even if we assume, for the sake of argument, that the references in question 

disclose a combination of elements the same as or similar to those recited in the asserted claims of 

the '629 patent, it does not necessarily follow that the upper layer wiring material does not become 

insoluble in an acid or alkaline etchant. The key, as described in the '629 patent, is avoiding the 

circumstances whereby the etching process enables the electrochemical conditions which can cause 

the upper layer material in a multilayer wiring structure to become insoluble. Such circumstances, 

as noted above, can be made to occur or avoided by numerous factors. Thus, while the disclosure of 

the references relied upon by Dr. Rubloff may result in a wiring top layer of a wiring structure that 

does not become insoluble in an acid or alkaline etchant, such is not necessarily the result. 

62. Indeed I cannot find identification of single reference recognizing the problem 

identified in the '629 patent. Therefore it is difficult to see how a supposedly inherent characteristic 

that is not recognized by one of skill in the art could be regarded as part of the knowledge of such a 

person for purposes of determining obviousness. Furthermore, I understand that a retrospective view 

of inherency is not a substitute for some teaching or suggestion that supports the selection and use of 
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the various elements in the particular claimed combination. Indeed, that which may be inherent is 

not necessarily known, and obviousness by its plain meaning cannot be predicated on what is 

unknown. 

63. For at least the reasons stated above, it is my opinion that the references relied upon 

by Dr. Rubloff, alone or in combination, fail to disclose an array substrate for display or a method 

for forming an array substrate for display "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" as 

required by claims 7, 8,15 and 16. 
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D. The Claims of the '629 Patent are Definite. 

70. In Section G. of his report. Dr. Rubloff asserts that the terms "area," "each wiring," 

and "the dummy patterns comprising at least about 30% of the area of the insulating substrate" in 

each of claims 1 and 9 are indefinite as insolubly ambiguous. Rubloff report at 77. For the reasons 

stated below and in my March 20,2009 report on infringement of AUO's '266 and '629 patents by 

LCD's accused products. I disagree. 
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71. Addressing first Dr. RublofPs argument that the term "area" is indefinite, I have been 

informed and understand that a term is indefinite if it is insolubly ambiguous. In other words, the 

definiteness of claim terms depends on whether the terms at issue can be given any reasonable 

meaning. The term "area" can easily be given a reasonable meaning. Plainly, the term "area" refers 

to a specified region. This is the plain meaning of the word "area." Furthermore, as used in the 

claims and specification of the '629 patent, the term area is expressly used to refer to a specified 

region. See, e.g., '629 patent at 5:55-61 and claims 1 and 9 (describing area as the specified region 

where dummy patterns are located). I also note that Dr. Rubloff himself was able to discern the 

meaning of "area" throughout his report challenging the validity of the '629 patent. In fact, one of 

the references relied upon by Dr. Rubloff uses the very same term - area - in describing a dummy 

pattern density. '544 patent at 20:62-21:1. 

72. In addition, it is important to note that a person of ordinary skill in the art would 

know that the portion of the array substrate that is located between the connection pads and the pixel 

electrodes is small. It typically covers significantly less than 10% of the surface of the substrate. 

Therefore, a person of ordinary skill in the art would understand that the "area" recited in the claims 

refers only to the a region where the dummy conductive patterns are placed. For at least these 

reasons, it is my opinion that the term "area" is not indefinite and the term should be interpreted as 

proposed by AUO to mean "a specified region." 

73. Claim 1 requires "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." Thus, "each wiring" quite clearly refers to each wiring of the plurality of wiring. For 

example, if a plurality of wiring includes two wirings, then each wiring must have a first end and be 

in communication with at least one transistor in the thin film array. Thus the meaning of each wiring 

in claim 1 is evident from the plain language of the claim. 

74. Claim 9-Uses similar language. Specifically, r-laim 9 requires "each wiring having a 

first end, the wiring in communication with at least one of the transistors in the thin film array." 

Claim 9 is a method claim that parallels the language of claim 1. On at least this basis, the meaning 

of "each wiring" is clear and, under no circumstances, insolubly ambiguous. 
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75. Addressing Dr. RublofPs assertion that the term "each wiring" in claim 9 is 

indefinite. I disagree. Considering the intrinsic record of the patent, which I understand to include 

the claims, specification and prosecution history, a person of ordinary skill in the art would clearly 

understand that the term "each wiring" in claim 9 refers to each individual wiring in the plurality of 

wiring. This is clear from the plain meaning of the term ''wiring" and a review of claim 1 where 

language similar to that of claim 9 is used. A review of the prosecution history shows that "each 

wiring" refers to the individual wiring in the plurality of wiring of the array substrate. For example, 

original claim 10, which I understand forms a portion of issued claim 9, expressly shows that "each 

wiring" refers to the wires in the plurality of wiring to be formed on the insulating substrate. '629 

patent File History, at 14 of the original application for patent, Claim 10, attached as Exhibit 14. 

The inadvertent omission of the language "forming a plurality of wiring on the insulating substrate" 

is evident in the applicants' response to office action dated August 29,2003. '629 patent File 

History, Response to Office Action dated 08.29.2003, attached as Exhibit 15. 

76. Dr. Rubloff asserts that the term '"the dummy patterns comprising at least about 30% 

of the area of the insulating substrate'" is insolubly ambiguous "because from the specification one 

cannot discern what area is taken into account to determine the 30%." Rubloff report at 77. Dr. 

Rubloff makes this argument in the face of his own assertions that the prior art he cites discloses this 

very feature. I find Dr. RublofFs argument to be internally inconsistent and agree with AUO's 

proposed interpretation of this term. 

77. A person of ordinary skill in the art need not turn to the specification to ascertain a 

reasonable meaning for the claim term "the dummy patterns comprising at least about 30% of the 

area of the insulating substrate." Claims 1 and 9 each specifically define where the dummy patterns 

are to be located stating that "the dummy conductive patterns [are] situated between the connection 

pads and the pixel electrodes such that the dummy patter[n]s are not in contact with any of the 

wiring." A person of ordinary skill in the art would readily recognize to what region of an LCD 

However, should one turn to the specification, there they will find additional description of the 

region where the dummy patterns are to be located. 
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78. As discussed above, dummy conductive patterns are used in the '629 patent to 

eliminate known problems that occur during the etching process in those portions of the insulating 

substrate where the metallization density is low. The portions of the substrate where the 

metallization density is low, and where the dummy conductive patterns are therefore located, is 

"between the pixel electrodes and the connection pads" in the TFT array. '629 patent at 6:30-34. As 

illustrated in Figure 2, dummy conductive patterns (29) are situated "between the pixel electrodes 22 

and each scan line connection pad 25 and between the pixel electrodes 22 and each signal connection 

pad 27." '629 patent at 5:29-33 & Figure 2. Dummy conductive patterns are formed in regions 

where the wiring density is low "so that the wiring density including the dummy conductive patterns 

29 can be 30% or more on an area of a specified surface." '629 patent at 5:62-6:1. 

79. I have been informed that AUO believes the term "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 [sic] are not in 

contact with any of the wiring" means "dummy conductive patterns cover at least 30% of the region 

specified by where the dummy conductive patterns are formed; the dummy conductive patterns are 

situated between the connection pads and the pixel electrodes." I find this proposed interpretation to 

be the appropriate interpretation of this claim limitation and well supported by the claims and 

specification of the '629 patent. 

80. Based on at least the above, each of the terms "area," "each wiring," and "the dummy 

patterns comprising at least about 30% of the area of the insulating substrate" can be given a 

reasonable meaning. Thus, each of these terms is not insolubly ambiguous and, therefore, not 

indefinite. 

E. The Specification of the '629 Patent Enables the Full Scope of the Claims. 

81. In section H. of his report. Dr. Rubloff asserts that a person of ordinary skill in the art, 

after reading the specification, could not practice the full scope of the claimed inventiomvithout 

undue experimentation. Rubloff report at 78. Specifically, Dr. Rubloff asserts that it is not possible 

to achieve the feature in claims 1 and 9 of "'dummy patterns comprising at least about 30% of the 

area of the insulating substrate'" without undue experimentation supposedly "because the written 

description does not properly describe to one of ordinary skill in the art how to determine the 
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percentage coverage that solves the problem of undercutting the wiring structure." RublofF report at 

78. I disagree. 

82. In Dr. RublofF s own words, "by the year 2000 the microelectronics processing 

community was well aware of pattern-dependence in chemical and physical processes. Furthermore, 

once the phenomenon was known - whether well understood or not from a mechanistic viewpoint -

the use of additional dummy structures was a straightforward way to make the patterns more 

uniform arid therefore process results more consistent. Essentially the dummy structures trick the 

process into a much more uniform pattern so that all features are transformed in largely similar 

fashion." RublofF report at 15. In addition. Dr. Rubloff admits that "[t]he concept of pattern density 

adjustment has also been applied to the manufacturing of LCDs and TFT substrates." RublofF report 

at 15. Thus, I find Dr. Rubloff s contention that a person of ordinary skill in the art, after reading the 

specification, could not practice the full scope of the claimed invention without undue 

experimentation to be incorrect and inconsistent with his assertions regarding the state of the art. 

83. I would note that solving the problem of undercutting the wiring structure is not an 

express limitation of claims 1 and 9. However, if as Dr. RublofF asserts, solving the problem of 

undercutting the wiring structure is a limitation of claims 1 and 9, then none of the references relied 

upon by Dr. RublofF are relevant to any of the claims. On that basis alone, every claim of the '629 

patent is valid over the art cited by Dr. RublofF. 

84. Assuming, for the sake of argument, that solving the problem of undercutting the 

wiring structure is a limitation of one or more claims, it is my opinion that the specification of the 

'629 patents teaches a person of ordinary skill in the art, without undue experimentation, how to use 

"dummy patterns comprising at least about 30% of the area of the insulating substrate" so as to 

reduce the occurrence of defects in the fonnation of the array substrate wiring. 

85. First, Dr. RublofF states that Figures 3 and 4 do not indicate the relative arrangement 

of the electrode line and the dummy lines. Presumably this is an attempt to suggest that the '629 

fails to teach where the dummy patterns should be situated or what it means for the dummy 

conductive patterns to not be in contact with any of the wiring. Claims 1 and 9 themselves teach 

where the dummy patterns should be located with respect to the wiring, pixel electrodes and 

connection pads. In addition, Figure 3, along with its written description, plainly show one example 
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of the positioning of dummy conductive patterns (29) relative to the wiring (33), connection pads 

(25) and pixel electrodes (30) - as do Figures 2 and 4. Moreover, a person of ordinary skill in the art 

can ascertain without additional instruction whether one pattern is in contact with another pattern, be 

the patterns wiring, dummy conductive patterns, or something else. 

86. Dr. Rubloff also asserts that "[t]here is no indication of whether to count some kind of 

overall area when dummy patterns are made of narrow lines instead of blanket coverage." Rubloff 

report at 78. The '629 patent states that the dummy conductive patterns can be formed as line-and-

space patterns, as shown in Figure 3, or as land pattern completely covering a region where the 

dummy conductive pattern is formed. '629 patent at 5:43-54. In addition, the '629 patents states 

that, "as shown in Figure 4, the dummy conductive patterns may have any shape or pattern." '629 

patent at 6:14-17. These teachings, in combination with the teachings regarding appropriate dummy 

conductive pattern placement, readily teach a person of ordinary skill in the art how to determine the 

percentage coverage of dummy conductive patterns in the specified area, regardless whether the 

dummy conductive patterns are made from narrow lines or the result of blanket coverage. 

87. Dr. Rubloff also asserts that "[t]he description of Figure 8 is also unclear because it 

does not explain how the taper angle is measured and does not explain how pattern density (area %) 

is determined." Rubloff report at 78. The assertion that a person of ordinary skill in the art would 

not know how to measure the taper angle of wiring without undue experimentation to be incorrect. 

A person of ordinary skill in the art would recognize that the taper angle of wiring refers to the slope 

of one or more edges the wiring with respect to the substrate as illustrated in Figure 5(c), for 

example. This taper angle can be readily measured. 

88. Regarding Dr. RublofFs argument that Figure 8 "does not explain how pattern 

density (area %) is determined" without undue experimentation, such a calculation, as discussed 

above, is well described in the '629 patent claims, specification, figures and is well known by 

persons of ordinary skill in the art Indeed, the "area" in which the dummy conductive patterns are 

situated is well defined by the figures, specification and claims of the '629 patent. That being the 

case, making a density (area %) calculation of the area coverage of those dummy patterns is well 

within the skill set of a person of ordinary skill in the art. 
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Dr. RublofFs argument that "figures 6,7,9, and 10 are unclear if not illegible and the 

written description fails to provide sufficient specificity when describing how to make the device so 

that sufficient dummy patterns are present to achieve the tapered structure without resulting in the 

undercut of the wirings" (Rubloff report at 78) ignores the many other teachings of the '629 patent 

Specifically, Figure 8 of the '629 patent, and its related written description, provide the necessary 

guidance to achieve a desired taper angle in wiring to be formed. In particular, Figure 8 provides the 

suggested pattern density to achieve a certain taper angle, e.g., a density of 30-35% can yield a 

wiring taper angle in the range of 50-70°. '629 patent at Fig. 8. Moreover, the written description 

plainly states that, for certain etching processes, "the taper angle of the wiring obtained by the 

etching is reduced as the pattern density is increased, and a more gentle taper angle is formed. 

Therefore, it is understood that the upper conductive material can impart a sufficient selective ration 

to the etching of the lower conductive material by arranging the dummy conductive patterns." '629 

patent at 7:12-18. 

89. 

90. Regarding Dr. Rubloff s discussion of the legibility of Figures 6, 7, 9, and 10, a 

person of ordinary skill in the art is knowledgeable about the appearance of wiring having a desired 

taper angle as well as that having undesirable defects such as undercut. A person of ordinary skill in 

the art in this field undertakes frequent inspections and tests to ensure that the production lines for 

which he is responsible are producing wiring of a desired form and that his processes are not 

generating wiring having undesirable defects, such as undercut. Thus, if dummy patterns were to be 

added to an existing process, a person of ordinary skill in the art would easily be able to compare the 

results he was getting before and after the introduction of dummy patterns to determine what effect, 

if any, the initial dummy conductive pattern design was having on an existing process. Just as 

easily, such a person could determine, through trial and error or reasonable experimentation, how to 

modify the location, shape, coverage, etc., of the dummy patterns to optimize the process to achieve 

the desired wiring formations. Finally, at a minimum, a person of ordinary skill in the art could. 

between embodiments, and extrapolate beyond the disclosed embodiments taught in the '629 patent. 

F. The Wiring of the '629 Patent is Not Limited to Dual Layer Structures. 

91. According to section 1. of Dr. RublofFs report, the "wiring" in the claims of the '629 

patent should be interpreted to mean a two layer structure or the claims of the '629 are invalid for a 
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lack of written description. RublofF report at 78-79. As an initial matter, I understand that claim 

construction is a legal matter solely within the province of the court, i.e., the judge will decide how 

the claims of the '629 patent should be interpreted. Furthermore, I understand that all briefs an 

arguments with respect to the proper interpretation of the terms of the '629 patent are already before 

and being considered by the court. That being said, I disagree with Dr. RublofF s assertion. 

92. According to Dr. Rubloff, one "other feature that has developed over the years during 

the manufacture TFT substrates and other semiconductor devices is the formation of what are known 

as 'dummy pattern.' ... Dummy patterns generally have a non-electrical function and are provided 

to assist in the manufacturing process. More specifically, such dummy patterns are used to assure 

uniformity of all functional structures in the product." Rubloff report at 12-13. Dr. RublofF also 

asserts that "it [was] clear by the year 2000 the microelectronics processing community was well 

aware of pattern-dependence in chemical and physical processes. Furthermore, once the 

phenomenon was known - whether well understood or not from a mechanistic viewpoint - the use of 

additional dummy structures was a straightforward way to make the patterns more uniform and 

therefore process results more uniform." Dr. RublofFs report at 15. Thus, by Dr. RublofFs own 

admission, certain uses of dummy patterns with single layer wiring was known as of the time of 

filing the application for the '629 patent. 

93. Given the undisputed teachings of the '629 patent with respect to dual layer wiring 

and Dr. RublofF s own admissions, it is my opinion that the written description of the '629 patent 

provides sufficient information to enable a person of ordinary skill in the art to practice the invention 

without undue experimentation, whether using single or multi-layer wiring. For at least the reasons 

stated above, I disagree that the claims of the '629 patent would be invalid for lack of enablement 

should the tenn wiring be interpreted to include single layer wiring. 

94. Moreover, I understand that the claims of a patent are not necessarily limited to the 

specific embodiments it describes. Thus,, if the '629 patent were to describe a particular 

embodiment, that does not mean the claims of the '629 patent are necessarily limited to those 

specific embodiments or the specific solutions disclosed. 

95. Finally, I note that the claims of the '629 patent themselves require a different 

conclusion. Specifically, claims 1 and 9 are silent as to the number of layers required of the claimed 
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wiring. However, claims 2-8, which depend directly or indirectly from claims 1, and claims 10-16, 

which depend, directly or indirectly from claim 9, require wiring having at least a lower layer and an 

upper layer. Thus, the claims themselves teach that at least the wiring of claims 1 and 9 may be 

single or multi-layered. I understand that this interpretation is consistent with the rule that 

limitations stated in dependent claims are not to be read into the independent claim from which they 

depend. 

Executed this 27th day of March, 2009 at San Francisco, California. 

By: 

Dr. Aris K. Silzars 
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Metalorganic chemical vapor deposition of TiN films 
for advanced metallization 

Gurtej S. Sandhu, Scott G. Meikle, and Trung T. Doan 
Micron Semiconductor, Inc., Boise, Idaho 83706 

(Received 28 September 1992; accepted for publication 4 November 1992) 

Titanium nitride (TiN) films are used extensively in advanced metallization schemes for 
ultralarge scale integrated applications. In the present experiments, physical properties of thin 
TiN films deposited using low pressure chemical vapor deposition from tetrakis-dimethyl-amino 
titanium and ammonia have been investigated. Deposited films were characterized by resistivity, 
stoichiometry and etch rates. It was found that bulk resistivity correlated to wet etch rates with 
high resistivity films having higher wet etch rates. High bulk resistivity films were unstable in 
atmosphere and Auger analysis showed higher relative oxygen content. It is concluded that high 
resistivity films are low density and thereby susceptible to ex situ contamination. Optimized 
films had bulk resistivity of 250 fiSl cm and wet etch rates comparable to reactively sputtered 
TiN. 

Titanium nitride (TiN) has become an integral part of 
advanced metallization schemes for many ultralarge scale 
integrated (ULSI) applications. It is used as a diffusion 
barrier against junction spiking for A1 contacts to Si, as a 
glue layer between tungsten (W) and intermetal level di
electrics, as well as a means of helping preserve the junc
tion integrity during W chemical vapor deposition (CVD). 
Conventional physical deposition methods for TiN, such as 
sputtering, suffer from poor step coverage and the problem 
is exacerbated for sub-micron high aspect ratio contact/via 
holes required for ULSI applications. Angular collimation 
of sputtered atoms has recently been proposed as a means 
of improving bottom coverage.1 However, there is no net 
increase in the flux of sputtered atoms reaching the walls of 
vertical contacts. Inadequate sidewall coverage in deep 
structures can lead to reliability problems due to poor 
functionality as a barrier or nucleation layer; 

Deposition from metalorganic precursor offers an at
tractive route for low temperature deposition of TiN films 
with adequate feature coverage. Dialkylamino-derivatives 
of titanium [TKNR^J originally synthesized by Bradley2 

have been suggested for this purpose in the past.3,4 This 
work presents metalorganic CVD (MOCVD) of TiN using 
tetrakis-dimethyl-amino titanium (TDMAT) and ammo-

were obtained from Auger and x-ray photoelectron spec
troscopy (XPS) analysis. 

The effect of process parameters on the bulk resistivity 
as well as the wet etch rate are shown in Figs. 1 and 2. 
Figure 1 shows the variation of resistivity and oxygen con
tent in the films with the ammonia/TDMAT flow ratio at 
a deposition temperature of 350 °C and pressure of 0.5 
Torr. The data shows that films with higher resistivity also 
have high oxygen content, and furthermore that resistivity 
and oxygen content decreased at higher ammonia to TD
MAT ratios. We have reported previously5 that the resis
tivity of the films deposited at lower ammonia to TDMAT 
ratio continuously increased with time in the atmosphere 
whereas, at higher ammonia flows, the films exhibited sta
ble resistivity. 

The effect of process pressure on the bulk resistivity as 
well as wet etch rate in 1:1 NH40H:H202 solution of TiN 
films is shown in Fig. 2. The lowest resistivity of 250 
[iSl cm was obtained at 25 Torr. Interestingly, resistivity is 
also more stable for films deposited at higher pressures5 

and these films have the lowest etch rate. Assuming that ' 

30 106. 
Rb 

-25 nia. %0 
CVD depositions were carried out in a single-wafer 

cold-wall reactor. The source gas and ammonia, which was 
used as a reactive gas, were flowed into the CVD reactor 
through separate inlets. TDMAT is liquid at room temper
ature and has a vapor pressure of 1 Torr at 60 °C. Helium 
was used as a carrier gas to bubble through the TDMAT 
contained in a steel ampule at 50 °C. TiN films were de
posited on Si and SiOj substrates. Depositions were per
formed over temperature and pressure ranges of 200— 
450 °C and 0.5-30 Torr, respectively. Film resistance and 
thickness were measured by using four-point probe and 
step profilometry, respectively. Wet etch rates in 1:1 
NH^OH-.HJOJ at 21 "C were measured using resist masking 
and step profilometry. Thickness and impurity profiles 
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FIG. 1. Bulk resistivity and oxygen content of TiN films for various 
ammonia to TDMAT flow ratios at a deposition temperature of 350 *C 
and pressure 0.S Torr. Oxygen content was determined from Auger anal
ysis. " 
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FIG. 2. Bulk resistivity and wet etch rate of TiN films deposited under 
various process pressures. 

FIG. 4. Percent rise in resistivity after 15 h vs as-deposited resistivity of 
TiN films deposited under various process conditions. 

the etch rate depends only on the density of the films, the 
correlation between the etch rate and bulk resistivity as 
shown in Fig. 2 indicates that denser films were obtained at 
higher process pressures. Auger profiles of the films depos
ited at two different pressures are shown in Figs. 3(a) and 
3(b). The film deposited at lower pressure with high resis
tivity (Fig. 2) showed substantial oxygen incorporation 
while the optimized low resistivity films deposited at 25 
Torr had oxygen levels lower than the detection limit. 
Thus the relationship between oxygen content and resistiv
ity is similar to that shown in Fig. 1.. 

Figure 2 shows that wet etch rate rises with the resis
tivity. In fact, over the entire range of each of the process 
parameters investigated, higher wet etch rates were associ
ated with high bulk resistivity. Assuming, as noted above, 
that higher wet etch rates indicate lower density films, it 
can be surmised that the less dense films are susceptible to 
ex situ oxygen incorporation which in turn causes the rise 

in resistivity. Figure 4 shows the relative rise of resistivity 
as a function of the as-deposited film resistivity. Clearly, 
films with lower as-deposited resistivity are more stable in 
atmosphere. 

From the data above, it appears that TiN deposition 
from TDMAT and ammonia can be divided into two re
gimes. The first regime comprises process conditions where 
the films are highly resistive, porous and susceptible to ex 
situ contamination. In the second regime, films are low 
resistivity, dense and stable in atmosphere. Given that the 
low resistivity films are produced at high pressures and 
high ammonia flows, it can be surmised that optimized 
conditions are those that promote gas phase reactions be
tween ammonia and TDMAT. On the other hand, low 
TDMAT/ammonia ratios and pressures slow the gas phase 
reactions and lead to low density film growth. In any case, 
gas phase reactions sire expected to be significant as TD
MAT and ammonia react spontaneously at temperatures 
as low as. 40 °C.5 In the present investigations, deposition 
rate was almost temperature independent with a low acti
vation energy of 0.02 eV, indicating that substrate thermal 
energy did not contribute significantly to the reaction. 

In conclusion, CVD of TiN films obtained from the 
reaction between TDMAT and ammonia was studied. The 
bulk resistivity of deposited TiN films was a function of 
process temperature, process pressure and ammonia to 
TDMAT flow ratio. A direct correlation between the wet 
etch rate and resistivity was observed. Lower resistivity 
and wet etch rate were obtained at higher deposition tem
perature, ammonia flow and pressure. Moreover, changes 
in resistivity of the films monitored over a period of time 
showed that the high resistivity films were unstable in at
mosphere and the stability could be enhanced by deposit
ing denser films at higher ammonia flows as well as process 
pressures. The presence of oxygen in the films accounted 
for the high resistivity and it is believed that the oxygen 
was incorporated ex situ. 

We would like to thank M. Tuttle for fruitful discus-
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FIG. 3. Auger profiles of TiN films deposited at 300 *C on SiOj/Si sub
strate at (a) 0.5 Torr and (b) 20 Torr, respectively. sions. 
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Page 3 

IN THE UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF DELAWARE 

LG DISPLAY CO., LTD, 

Plaintiff, 

[i] THE COURT: All right. Be seated, 
P) please. Good morning. 
P) Ready to proceed. 
M MR. BONO: Good morning, Your 
[5] Honor. 
(6) THE COURT: Good morning. Are you 
Pi ready to proceed? 
[8] MR. BONO: Plaintiffs are ready to 
(9) proceed. Your Honor. 

[10] Two housekeeping matters. We 
in] would like to invoke the rule on witnesses so 
liz] that if any person is going to be a witness in 
(13) this trial, we ask that they be excluded from 
[H] the courtroom. We ask that that rule be applied 
(15) to the entire trial and even though we're 
lis) splitting up into two weeks that if there is any 
[17] witness that is going to testify either this 
[is] week or the second week of trial that they be 
[is] excluded from these proceedings. 
[20] MR. SHULMAN: Your Honor, we have 
[21] no problem with the sequestration rule, but as 
[22] Your Honor will recall from the final pretrial 
[23] conference this is not a single trial, this is 
[24] two trials. 

) Volume 1 

) 

AU OPTRONICS CORPORATION,) 

AU OPTRONICS CORPORATION 

AMERICA, CHI MEI 

OPTOELECTRONICS 

CORPORATION, and CHI MEI 
OPTOELECTRONICS, USA, 

INC., 

) 

) 

) 

) 

) 

Defendants. 

Tuesday, June 2, 2009 

9:00 a.m. 

Courtroom 4B 

844 King Street 

Wilmington, Delaware 

BEFORE: THE HONORABLE JOSEPH J. FARNAN, JR. 

United States District Court Judge 

APPEARANCES: 

BAYARD 

BY: RICHARD D. KIRK, ESQ. 

BY: STEPHEN B. BRAUERMAN, ESQ. 

-and-
McKENNA, LONG & ALDRIDGE, LLP 

BY: GASPARE J. BONO, ESQ. 

BY: CASS W. CHRISTENSON, ESQ. 

BY: LORA BRZEZYNSKI, ESQ. 

BY: TYLER GOODWYN, ESQ. 

Counsel for the Plaintiff 

) 

Page 4 
[i] In fact, we requested that our 

Page 2 (2j damages expert testily at the end of the second 
[3] case and Your Honor said no, we're having two 
[4] trials. So I agreed the sequestration rule 
[5] should apply to fact witnesses in this case 
[6] until they're dismissed. It certainly doesn't 
Pi apply to experts and doesn't apply to people 
[6] that are testifying in some other trial. 
Pi THE COURT: I'll grant the 

[10] application for sequestration between the 
[11] parties in this case. Expert witnesses are 
[12] excluded. 
[13] And I'll ask counsel to enforce 
[14] the order by instructing fact witnesses who will 
[is] be testifying in the case between present 
[is] parties to exit the courtroom and to honor the 
[17] sequestration. 
[18] MR. SHULMAN: So it applies to 
[iB] both trials or one trial? 
[20] THE COURT: Well, when I said 
pi] between the parties that are present now, that's 
[22] only the two of you, LG and AUO. 
[23] MR. SHULMAN: Very well. 
[24] MR. BONO: Just so there is no 

[1] APPEARANCES CONTINUED: 
[2] 

YOUNG, CONAWAY, STARGATT & TAYLOR, LLP 
BY: KAREN L. PASCALE, ESQ. 

BY: JOHN SHAW, ESQ. 

-and-

WILSON, SONSINI, GOODRICH & ROSATI 

BY: RON E. SHULMAN, ESQ. ESQ. 

BY: JULIE HOLLOWAY, ESQ. 

BY: CRAIG TYLER, ESQ. 

BY: GREGORY WALLACE, ESQ. 

Counsel for the Defendants 

(3] 

14] 

15] 

[61 

[7] 

P] 
(9) 

[10] 

I"] 
[12] 

[13] 

[14] 

[15] 

[IB) 

[17] 

[18] 

[19] 

[20] 

[21) 

[221 
[23] 
[24] 
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Page 241 Pagg 243 
in connected to the display module and the first 
[Zi flexible primed circuit board and that could be 
13] either of the second FPC boards that we 
[4] identified at this point. Wherein the first 
[5] flexible printed circuit has a first alignment 
[6] mark and the second flexible printed circuit 
[7] board has a second alignment mark overlapped and 
[S] aligned to the first alignment mark. 
[a] And in both cases both of the 

[IQI second FPC we can identify readily alignment 
[ii] marks that are used to position and align the 
[iz] two boards during soldering. 
[is] Q: Okay. And you have just been 
[14] handed an exhibit AUOP-l499. 
[is] Just examine that for a second. 
[16] MS. HOLLOWAY: And, Your Honor, we 
[17] intend to label AUO 332 with the annotations as 
[is] AUO 1575 and offer that exhibit into evidence. 

BY MS. HOLLOWAY: 

Ml 
12) 

PI 
[4| 

[5] MS. HOLLOWAY: Okay. And Your 
[6] Honor, we offer AUO-P-1499 into evidence. 
[7] THE COURT: Admitted. 
[s] MS. HOLLOWAY: Okay.Your Honor, 
[9] we label the annotated photograph AUO 332 as 

[10] Exhibit AUO 1575. And we would like to offer 
[iij that into evidence. 
[12] THE COURT: It's admitted, 
us] MS. HOLLOWAY: Okay.We're done 
[u] with this witness for the moment. Pass the 
[is] witness to LG. 
[16] MR. BONO: Your Honor, could we 
[IT] just have a short recess to switch exhibits? 
[is] THE COURT: Sure. Just let the 
[19] clerk know when you're ready. 
[20] THE CLERK: All rise. 
pi] (Whereupon a short recess was 
[22] taken.) 
[23] THE CLERK: All rise. 
[24] THE COURT: All right. Be seated. 

[IB] 

[20] 

[21] 

[22] 

[23] 

P41 
Page 244 

Page 242 [i] please. 
[21 MS. HOLLOWAY: Your Honor, I have 
p] a couple of exhibits to address before Mr Tyler 
ra begins. I think I misspoke on the record. 
[si I identified the list of 
[8] overdriving chips that were analyzed by 
[7] Dr. SilTars as 1533.That's actually AUO 1553. 
[8] And in addition, there was a 
[9] presentation that he spoke about, the 

[10] overdriving circuit presentation, AUO 1538. 
[ii] We'd like to offer that into evidence. 
[i2l THE COURT: All right.This will 
[13] be admitted. 
[u] MR. GOODWYN: Good afternoon, Your 
[is] Honor.Tyler Goodwyn with LG Display. 

CROSS-EXAMINATION 
BY MR. GOODWYN: 

[is] Q: Good afternoon. Dr. SilTars. 
[is] A: Good afternoon. 
120] Q: Earlier today, you — there's a 
pi] large board beside you — I think you identified 
122} the accused area for the '629 patent as being 
[23] the large triangular region that's in blue 
[24] bounded by the edge of the display, the edge of 

[1] 

ra 
p] 

w 
[5] 

[EI 
PI 
N 
N 

[10] 

[til 
[12] 

[13] 

[14] 

[15] 
[16] 

[16] 
[17] 

[17] 

[10] 

[19] 

[20] 

[21] 

[22] 

[23] 

[24] 

(63) Page 241 - Page 244 Min-U-Script® 

Page 389 of 1919



LG Display Co., Ltd. v. 
AU Optronics Corp. 

Trial 
June 2, 2009 

Page 245 Page 247 
[ij the — I think what you called the wiring or the 
[2j fan out and the pad. 
[3] Is that correct? 
w A: Yes. 
[5] Q: Is that the same area that's 
[6] described in the '629 patent' 
[7] A: The '629 patent describes a 
m plurality of wiring and it describes dummy 
PI patterns.There is not a drawing in the '629 

[ioi patent that corresponds to this overall analysis 
[11] area that we've indicated. 
[12] The '629 patent depicts the 
[is] structures that are somewhat different in how 
[14] they're drawn. 

[is] Q: The '629 patent, in feet, 
[is] describes protecting the wirings, which you've 
[17] identified as the plurality of wiring; is that 
[is] correct? 
[19] A: Yes. 
[20] Q: And in fact, the area where the 
[21] dummy patterns exist in the '629 patent is 
[22] actually within what you've identified as the 
[23] plurality of wiring; is that correct? 
[24] A: No. I don't believe that's 

[1] Q: Well, number 25, it's turned 
[2] sideways, but right there just above the large 
[3] rectangles highlighted in yellow. 
[4] A: Yes. 
[si Q: You understand that the rectangle 
[6] here is designed or intended to designate a 
[7] connection pad? 
[a] A: I will check that to see if that's 
[9] what the patent says, so we're not making a 

[to] guess.Yes. 
[11] Patent on page — on Column 4, 
[12] Line 53 says connection pads 25. 
[is] Q: And do you understand that these 
(u] dummy patterns are between the connection pads 
[is] and the array in this space identified in Figure 
[16] 3? 

[17] A: Well — 
[isj Q: There's a connection pad 25, and 
[i9l there are three of them shown in Figure 3; is 
po] that correct? 
pi] A: Yes. 
[22] Q: And then to the left-hand side of 
pa] Figure 3, designated by number 30 is the array; 
[24] is that correct? 

Page 246 Page 248 
[1] correct. 
[2] Q: Can I have the "629 patent? I 
[3] believe it was a deposition. Exhibit 5. 
w Now, Dr. Silzars, do you recognize 
[5] what I've put on the screen as Figure 3 from the 
[6] '629 patent as you have annotated that figure at 
[7] your deposition? 
m A: Yes, I do. 
Pl Q: And you've identified in Figure 3 

[10] four different areas for Claim 1; is that right7 

[11] A: Yes. 
[12] Q: And the area that you've defined 
[is] is the area bounded by where the dummy patterns 
[u] are formed; is that correct? 
[is] A: That is correct. 
[is] Q: And, in iact. Number 29 is a 
[17] single dummy pattern; is that right' 
[is] A: I believe 29 is identified as a 
[19] dummy pattern in the patent. Yes. 
[20] Q: And the lines or the rectangles 
[21] 25, those correspond to what you identified as 
[22] the connection pads? 
[23] A: I don't see an identification on 
[24] that figure, but I could check in the patent. 

[1] A: I believe so, but let me check 
[2] that in the patent. Thirty is identified an end 
pi of an pixel electrode. 
[4] Q: So if that were the end of the 
[5] pixel electrode, would the area between what's 
[6] been designated as 30 and what's been designated 
[7] as 25 be the area between the connection pads 
[a] and the pixel array? 
Pi A: I think — I think any of the 

do) space that is occupied between a connection pad 
[11] and the array is where the dummy patterns are 
[12] located. And I think that would be consistent 
[13] with what I've shown here. 
[i4| Q: My question was: Is the region 
(is) between what's been designated as number 30, and 
lie] there's a panem on the left-hand side of 
[IT] Figure 3, and the three rectangles, the top one 
[is] being designated 25, is the region between them 
[i9] an area between the connection pads and the 
go] array? 
[2<] A: What I would identify would be if 
[22] we were to draw a vertical line that goes up the 
[23] edge of 30, you would have to draw a vertical 
[24] line that goes up the left — left side of 25 or 
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[ij anywhere along 25.Then that would be where I 
pi would consider between that entire — 
Bj Q: Okay. 
[4] A: Entire section going top to 
Pi bottom. 
[6] Q: This whole area? 
m A: AU the way to the top and all the 
is] way to the bottom. 
[9] Q: Okay. Now, you identified the 

[ia] pattern or whatever it is, it's designated as 
[ii] 29, as an area. And that's also what you 
[tzi identified as a dummy pattern; is that right? 
[is] A: That's right. 
[14] Q: So you define, as explained in the 
[is] patent, that, in your opinion, the area is 
[is] defined as where the dummy patterns are located; 
(17] is that right? 
[ia] A: Yes. 
[ig] Q: And I believe you also explained 
[zo] at your deposition that the — you only needed 
[21] to have one of the areas identified in Figure 3 
[22] to have a density greater than 30 percent to 
[23] meet the Claim 1 limitations; is that right? 
[24] A: Yes. 

[i] respect to this figure: "Must all of the areas 
PI exceed 30 percent individually?" 
Pi Your answer was: "I don't know. 
[4i I believe that Claim 1 requires that." 
[5] Then I asked: "Must all of them 
[6] exceed 30 percent collectively? 
[7] And your answer was: "I don't 
ts] believe Claim 1 requires it, either." 
Pl "Question: It only requires one 

no) of them to meet the 30-percent requirement?" 
[ii] Your answer: "Yes." 
[12] A: And I stand by that testimony. 
[13] Q: Now, if I could ask you to look at 
[ui Claim 1 of the patent. Claim 1 says dummy 
[is] conductive patterns. 
[is) Do you believe that dummy 
ii?) conductive patterns means more than one pattern? 
[igl A: It's — the word is plural, so I 
[19] would expect it to mean more than one. Yes. 
[2oi Q: In fact, it says — 
(211 A: I can't think of a case where 
(221 there would only be one. 
[23] Q: Okay. 
[24] A: So in all other cases we looked 

Page 250 Page 252 
[i] Q: So that if the — if three of the 
tzi areas, for example, were at 10 percent and one 
[3] of the areas was at 50 percent, in your opinion, 
[4] that would meet the limitations of Claim 1; is 
[si that right? 
[st A: I think the question that we have 
m to sort of deal with here is somewhat 
[8] artificial, because if we're just constructing a 
Pi hypothetical structure, then that may or may not 

[ioi be adequate. 
[ii] It's — there's a purpose to doing 
[iq this. And it's not just arbitrarily creating 
[13] areas and then deciding whether they meet the 
[u] claim elements or not. 
[is) I think if the — if the area that 
[is] is about 30 percent is germane to what the claim 
[IT] says of the patent, then that may be perfectly 
[is] adequate. I think the claim needs to be read in 
[19] context, not to take out an element, and I think 
[20] basically try to misrepresent it. 
[21] Q: Let me refer you to your 
[221 deposition testimony. And you — I believe it 
[23) was May 1st of this year. 
(24) I asked you a question with 

(ii at, there are many. 
Pl Q: Well, it says the dummy conductive 
[3i patterns comprising at least 30 percent of the 
[4] area. You said one pattern could be the entire 
(5) area. 
[6i Is that correct? 
[7] A: In the language of the claim, I 
[8] think we need them to be in plural. 
[9] Q: So what you had highlighted in 

[10) Figure 1 during your deposition then was 
[11] incorrect; is that — 
(121 A: I did not say in my deposition 
[131 about one dummy pattern. 
[i4] Q: No.The claim calls 29 a pattern; 
[is] 29, the entire region is a pattern. 
[i6i A: Consisting of many dummy patterns. 
[IT] Q: Oh, let's look at what the patent 
[is] says. 
[ioi If I understand correctly, and 
[20] I'll try to find it for you, Dr. Silzars, the 
[21) patent refers to pattern 29 as potentially a 
[221 single pattern as being made up of line and 
[23] space patterns. So it's still one pattern that 
[24] has the dashes. 
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Ml So 29 is one pattern. 
tg A: If I look in Column 6, it says the 
[3] dummy conductive patterns plural 29. 
ra Q: Okay. Well, if we look in Column 
[5] 5, it says Figure 3 is an enlarged view showing 
[6i a portion where the dummy conductive pattern 29 
(7i is formed in the embodiment of the array 
PI substrate 10 for display of the present 
Pi invention shown in Figure 2. 

[10] For the record, that begins around 
[11] Line 43.Then it says Figure 3 shows the dummy 
[12] conductive pattern 29 formed as a line and space 
[13] pattern between the connection pad 25 and the 
[Mi end 30. So what's been identified as a line of 
(is) space panem is a single pattern, and 
[16] therefore, the area of Claim 1 needs to include 
[17] more than just that dummy pattern, doesn't it? 
[iq A: Well, I think we're not talking so 
[ig] much technical terminology as interpretation of 
po] English language right now. Because if you — 
pi) if I use your current interpretation strictly, 
[22] then I don't know what I would call one pattern, 
pa] If I have a — we have seen on some of our CDS 
[24] files where a single, we might call a line is 

[i] five, five different areas, 
pi A: Yes. 
[3] Q: And you have outlined them in red? 
[4] A: Yes. 
[s] Q: And you have outlined them based 
[6] on where you found dummy patterns? 
[7] A: That's correct. 
[8] Q: And in your opinion, you could 
[si take any one of those patterns and randomly 

[io] subdivide it, couldn't you? 
[i t] A: I don't think I said randomly. 1 

[iz] said if it's a regular pattern and it repeats 
[is] itself, and the lines and spaces are the same, 
[14 then we could subdivide it and get the same 
[is] result.That's different than saying randomly 
[is] subdivided. 
[17) Q: Again, at your deposition do you 
(is) recall me asking you whether or not any of those 
(isi areas could be subdivided, your answer was — 
t2ai I'm sorry, this was page 182, beginning on line 
[2ii three: 
[22] "Could any of those areas be 
[23] subdivided? 
1241 "ANSWERiYes, I believe they 
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[i] referred to as a dummy pattern. And if it has 
ra to be one or more lines, I think all of that is 
PI a dummy pattern. A dummy pattern, it does not 
[4] specify how many lines it has to have. It could 
[5] be one line. 
[8] Q: But the claim also refers to an 
[7] area, and.the area includes more than one 
(si pattern. And the area would not be bound by a 
(?) single pattern, but would include more than a 

(io] single pattern, wouldn't it? 
(ii) A: This is where I think we're having 
[iz] a semantics argument rather than a technical 
[is] argument. Because that would from a technical 
(14) standpoint make no sense whatsoever, 
(is) Q: Well, if I could look at Figure 4 
(iq from the same deposition exhibit. And perhaps 
(IT) it doesn't make sense. Dr. Silzars, but here 
[iq you've identified six different areas; is that 
(is) correct, in Figure 4, during your deposition? 
po] A: I'm not sure what you're pointing 
pi] to when you say six different areas. 
[22) Q: You have area of Claim 1 (1), area 
[23) of Claim 1 (2), area of Claim 1 (3), area of 
[24) Claim 1 (4), and I apologize, it's actually 

(1) could. 
(2) "QUESTION: How would you 
p) determine how you could subdivide them into 
(4) different areas? 
d "ANSWER: Given this particular 
[el drawing and this particular configuration, if we 
[7] simply want to subdivide them, I could almost do 
(8) it randomly because this pattern is quite even, 
pi so given that 1 have drawn — identified the 

[iq area being the periphery of these dummy 
(ii) patterns, I could begin to subdivide them 
(13 without changing the percentage of coverage so 
(isi in this case the subdivision would not affect 
(u) the outcome.* 
(iq A: I think it's correct because you 
[iq absolutely must read the entire quote rather 
(IT) than take out only the word randomly. I very 
lis) specifically said that it's a regular pattern, 
[is] that it's a repeating pattern. And if it's a 
[20] regular and repeating pattern, then one can 
pi) subdivide. 
[221 Q: And you could subdivide if it was 
[23) a regular and repeating pattern, you could then 
(24) subdivide the pattern randomly? 

1 
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[i] A: You could choose the area where 
Pl you pick as long as you encompass enough area to 
13] make it sensible to do a calculation of the 
[4} percentage of coverage. And that would be two 
[5] or more lines. If you select one line, that's 
isi not going to be sufficient to do an area of 
[7] calculation, but if I select — if the pattern 
[8] repeats, if it's a regular pattern of nice 
Pi uniform lines, then I can take three or four of 

[io] them and I can get a percentage calculation of 
[in the area that's being covered by the metal. 
[i2] Q: Well, the patent doesn't talk 
[is] about protecting just one or two lines, does it, 
[H] it talks about protecting all the lines? 
[is] A: I was now telling you what could 
[is] be done with a regular pattern. And 1 think 
[17] beyond that, then we should look at the claim 
[ia] and interpret the claim terms properly, 
[is] Q: Well, you've defined area by where 
[zo] you find a pattern as opposed to defining the 
[21] area first and then determining whether or not 
[22] that area contains dummy patterns that comprise 
pa] 30 percent of the total area, haven't I? 
[24] A: In the particular example that was 

[i] comprising at least about 30 percent of the area 
(3 of the insulating substrate, the dummy patterns 
[3] situated between the connection pads and the 
[4| pixel electrodes such that the dummy patterns 
[5] are not in contact with any of the wiring. 
[6] That's the entire claim language that 1 think is 
[7] pertinent here. 
[a] Q: You're interpreting the dummy 
[9] patterns and the area to be coextensive, to be 

[10] the same? 
[ii] A: Yes. 
[12] Q: Would you agree that there is no 
[13] specific teaching in the '629 patent that 
[14] explains that the dummy patterns and the area of 
[is] Claim 1 should be coextensive? 
[is] A: I believe if we look at the 
[IT] figures, using the figures that you've just had 
[is] up there, and if we look at these figures, if 
[is] the area were taken as some arbitrary area much 
[20] larger than the area where the dummy patterns 
pi] exist, then the 30 percent area that's taught by 
[22] the patent would clearly not be met. 
[23] So it would be an obvious 
[24] incorrect interpretation of the inventor's 

Page 258 Page 260 
[1] shown in the patent, that was the appropriate 
[2] selection to make, because it specifically tells 
p] us in the patent where we should look. 
[4] I did not invent those areas. I 
[5] took the areas that were identified by the 
[6] inventors and I simply pointed out to you that 
[7] that's the area of the dummy patterns. 
[s] Q: The patent describes these as 
[S] dummy patterns.The patent does not say that's 

[10] an area, does it? 
[11] A: It has to be the area that 
[12] pertains to the dummy patterns. It can't be any 
[lag area we choose because then the patent makes no 
[H] sense whatsoever. 
[is] Q: Doesn't the patent define the area 
[is] as — in the claim as being between the pads and 
[17] the array? 
[isi A: Yes, it does. 
[19] Q: And then it simply says that the 
[20] dummy patterns need to comprise 30 percent of 
[21] the space between the dummy pads and the array? 
[22] A: The claim element that I believe 
[23] to which you are right now referring says dummy 
[24] conductive patterns, the dummy patterns 

in intentions if we take a figure that very clearly 
[2] shows the intent that the 30 percent coverage 
[3] needs to be in the area where the patterns are 
ra and assign an arbitrarily larger area and 
is] thereby not be in keeping with what the patent 
[6] is teaching. 
[7] Q: The patent teaches how to protect 
[8] all of the wires; isn't that correct? 
[9] A: It is specifically teaching how to 

lio] protect the wiring, yes. 
[11] Q: You mentioned earlier during your 
[12] direct testimony that the important area was 
[is] the — essentially the last line of the fan out, 
[H] the outer most wire, or the outer most one or 
[is] two wires, I'm interpreting from your comments 
[is] just a moment or two ago. Is that correct? 
li7] A: The outer most wiring plural, not 
[is] just one or two. It may be easily ten or twenty 
[19] as you can see on here.The wiring is very 
[zo] dense and the fact could extend well into that 
pi] area so it would not be just one or two, it 
[22] could easily be in the tens or twenties, we're 
[23] talking about lots of wiring there in a very . 
[24] short distance. 
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[i] Q: You're coming to that conclusion 
^ not based on your review of the patent but based 
Pl on your review of LCD's accused display 
[4] products, aren't you? 
[5] A: No, I'm coming to that conclusion 
[6] based on an understanding of etching processes. 
[7] Q: Can you show me in the patent 
[BJ where it describes that the outer most wires are 
PI the most important' 

[io] A: That — I may be able to show you 
[ii] if I search through the patent, but that is a 
[iz) conclusion based on an understanding of how this 
[13] process will work, not that it is particularly 
[14] — we do not have this particular configuration 
(is) shown in the patent because it didn't exist at 
lie) the time. 
[17] Q: Because the patent was disclosing 
[i8i wires where the density was not as high as in 
[19] the accused products and they showed — the 
[20] patent showed providing dummy patterns between 
pi] each and every wire? 
[22] A: That may be one example, but it's 
[23] not an exclusive example. 
124] Q: That's the only example provided, 

[i] from Figure 41 could draw the conclusion that 
Pl there is a line between every — every wiring. 
[3] A dummy pattern. 
[4] Q: Well, let's look at Figure 3 from 
[5] the '629 patent. Again, we have the pads that 
[6] are numbered 25. 
Pl A: That's still Figure 4. 
Pi Q: I'm sorry. I meant to have Figure 
Pi 3. 

[io] Thank you, Dr. Silzars. All 
in] right. 
[12] Figure 3, we have three and 
[is] perhaps the top part of another pad or 
(14] connection pad shown. We have a dummy pattern 
[is] numbered 29 and then three more dummy patterns. 
[is] And if the line — assuming they 
[IT] are — gate lines are 33, would you agree that 
[is] each of what appear to be gate lines in Figure 3 
[is] has a dummy pattern between that and the 
(20) adjacent gate line? 
pi] A: I am checking to see exactly what 
[22] the patent says is 33. If you spot it first and 
(231 can point me to it, I would appreciate that as 
[24] well. 
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[i] isn't it? 
Pl A: I don't see that for — in Figure 
[3] 4.1 see dummy patterns all grouped together, 
[4] not between wires. 
[5] Q: Well, you understand that not all 
[si of the pads are shown in Figure 4; right, all 
[7) the connection pads? It's just a portion of the 
Pi connection pads, 
pi A: I do understand that. Yes. 

[ioi Q: But between each and every 
[ii] connection pad shown and the area bounded by the 
[12] connection pads and the array between each and 
[13] every gate wire, if that's what's shown in 
[14] Figure 4, they're dummy patterns; is that right? 
[isi A: What I see in Figure 4 are two 
[is] classes, in effect, of dummy pattems.They are 
[IT] the ones that we identified to the right that we 
[is] had that are the regular lines. And then we 
[isi have some in Figure 4 to the left that come down 
pel and then seem to either terminate, or you — 
pi] yeah. I can't tell if they terminate or not at 
{22) that point or if they go on — go on up. 
[23] Q: Okay. 
(24) A: But it's — I don't believe that 

[i] Q: I seem to be having the same 
[21 trouble you're having, Dr. Silzars. And we have 
(3) looked at it with respect to Figure 4. 
(4) A: Oh, I see way at the bottom of 
[5] Column 6 it says — well, near the bottom line, 
[6] 56, it says Figure 6 is an electron microscope 
PI shape of the wiring 33 shown in Figure 3, which 
[8] was obtained. 
[9] Now, unfortunately that doesn't 

[ioi tell us what specifically we have other than the 
[ii] wiring. So I presume if this is actually 
[12] wiring, this would be — the gate would be the 
[is] connection to the gate. 
[u] Q: So if we assume — if we go back 
[is] to Figure 3. please. 
[is] A: It may — it may not be only the 
[IT] gate wiring, but at least it's the examples we 
[isi have used for wiring are the gate wiring. So I 
(is) think with that qualification, that the 
120] inventors may not have been that specific. But 
pi] in terms of saying that it's gate wiring. 
[22] Q: Well, and I believe we discussed 
[23] at your deposition that the wirings could 
[24] potentially be the gate or the source; is that 
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[I] right? 
H A: Yes. 
pi Q: Okay. But if we were to assume 
W that 33 represents the gate wiring, would you 
[S] agree that there is a conductive panem, a 
[6i dummy conductive partem between each adjacent 
[7] gate line? 
[81 A: What — what we can't quite see 
[9] here is that, as we've seen in the actual 

[ioi construction, there's this very, very large fan 
[II] out where the patterns are coming in and then 
[121 they spread toward the TFT. 
[13] 1 — you know, this is an earlier 
[ui invention. The density of the pixels was not so 
[isi great. 
[is] I would not be able to tell you, 
[IT] just looking at this drawing, what the other 
[18] lines are that are in the vicinity of 33 that 
[ia] are going horizontally, whether those are also 
[sol active wiring or whether they are not. 
pi] Q: Well, if they were active wiring, 
[22] wouldn't you expect them to be more than one 
pa] pad, one connection pad? Wouldn't you expect 
[24] one connection pad to be associated with one 

[1] you expect the dummy pattern numbered 29 to have 
[2] an impact on the etching of the wire 20 gate 
[3] lines away? 
M A: Are you asking me to assume that 
ts] the other dummy patterns don't exist? 
[6] Q: No, with all the other dummy 
[7] patterns. Assuming — assume that that pattern 
[8] continues for all of the gate lines. 
[9] A: Yes. 

[10] Q: Would the top most, what you've 
[11] identified as area of Claim 1, that has been 
[iz] highlighted with item number 29, would that 
[13] dummy pattern impact the etching of a gate line 
[14] 20 lines away? 
[15] A: Twenty lines being off the bottom 
us) of the screen? 
[17] Q: Yes. 
us] A: There's clearly some distance at 
[i9] which there will not be an impact.That if we 
120) place — if you have two metallization patterns 
[21] that are separated by a large distance, compared 
[22] to any of the size of the structures, then, 
[23] indeed, there may not be any relationship. 
[24] Q: In feet, it depends on the density 
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[1] gate line? 
[2] A: That is generally what we would 
[3] expect. But, also, I have to look there and say 
M that then why is 33 not connecting to the gate 
[5] pad? If it's as simple as saying it's just a 
[6] pad, why didn't they, the inventors, draw the 
[7] line all the way up there and go ahead and 
[a] connect it? 
p] So I — I don't think there's a 

[10] big problem in interpretation, but it's just not 
[11] clear from the figure right now exactly what — 
[12] how we should interpret that. 
[13] Q: The patent figure is unclear? 
[14] A: Pardon? 
[is] Q: The patent figure is unclear? 
[is] A: Well, from that specific element, 
[IT] only from the element of saying you — I mean, 
[ia] it says 33 is wiring.And you're asking me to 
[19] add the additional interpretation should that be 
[20] associated with that singular pad. And I don't 
pi] know that the patent says that. 
[22] So for that particular aspect, I 
[23] can't tell you just by looking at that figure. 
[24] Q: Okay. Now, in this figure, would 

[1] of the entire area where the wires and dummy 
[2] patterns are, doesn't it? 
[3] A: That is right. In general it 
M always depends on the density of the wires, the 
p] amount of coverage, what's in the vicinity. So 
[8] in general, that answer is yes. 
[7] Q: Now, do you understand that AUO 
[8] has proposed a construction for area to be a 
Pi specified region? 

[io] A: I think I would need to verify 
in] that, but I don't have a reason to doubt that, 
[12] as I sit here. 
[13] Q: Okay. Would you agree that a 
[14] specified region doesn't provide any guidance as 
[is] to determining the bounds of the area? 
[18] A: Well, I think if it's taken in the 
[17] context of an application, then it has 
[18] considerable meaning and can be precisely 
[19] identified as I have already tried to do. 
[20] Q: Well, the way you've done it is to 
[21] make the area and the dummy patterns 
[22] co-extensive. So you've essentially defined a 
[23] specified region to be the region where the 
[24] dummy patterns are located, provided they're 
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[1] between the connection pads and the array? 
pi A: And that's based — I base my 
13] interpretation on the teaching of the patent, 
[4] and the figures and what the patent says as that 
is] being the only correct interpretation. 
[eg Q: Well, I believe you also testified 
[7] earlier that in the accused product that's on 
la] the board, where there are these large wide 
01 patterns in the demonstrative — and I 

(io] apologize. 1 don't remember what the exhibit 
(ill number was for that. 
[iz] The area that you identified as 
(is] region of dummy patterns. You acknowledged that 
[u] those patterns, those actually carried different 
[isi voltages and signals during the operation of the 
[is] display; is that right? 
[IT] A: Some of them are connected, others 
[is] are not. 
[19] Q: Well, when you say some of them 
[so] are connected, connected to what? 
[21] A: I found some that are connected to 
[22] ground.! found some that are connected to 
[23] voltages. And I found some that are not 
[24] connected. 

(ii provide a reference voltage? 
H A: That's correct. 
[3] Q: And they need ground to also 
[4] provide a reference voltage? 
[5] A: They do. 
is) 

Pi 
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[1] Q: Dr. Silzars, earlier you had a 
[2] panel that you had shown to show what a glass 
[3] panel is, but you had removed all the driving 
[4] circuitry; is that right? 
P] A: That's correct. 
is] Q: But the way the signals get on to 
en a display such as this one, they would come in 
[8] through driving circuitry, in fact, you're 
[9] probably familiar with the TCONS and in through 

[10] the driving boards, but this has to provide — 
[11] since there is only connections on one side, 
[12] this has to provide the connections for both the 
[is] source drivers and the gate drivers, doesn't it? 
[H] A: Yes, it does. 
(is] Q: In fact, the gate drivers are over 
[is] here on this little piece of film over here; 
[IT] right' 
[is] A: Yes. 
[is] Q: And these are integrated circuits? 
[20] A: Yes. 
pi] Q: And integrated circuits actually 
[22] require voltages to operate, don't they? 
[23] A: They do. 
[24] Q: They need something like Vcc to 

[i] 

PI 
Pi 

M 
[5] 

P] 

[7] MR. GOODWYN: May I approach. Your 
[8] Honor? 
[9] THE COURT: Yes, you may. 

BY MR. GOODWYN: 
[11] Q: We have another demonstrative that 
[12] I believe is the same product, if not, pretty 
[13] close. I hope I don't break this. 
[H] MR. SHULMAN: That was an 
[isi expensive exhibit 
[is] MR. GOODWYN: I definitely hope 1 
(IT] don't break it. 

[10] 

BY MR. GOODWYN: [18] 

[18] 

[20] 

[21] 

[22] 

[231 
[24] 
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Ml in 
(3 PI 
PI [3) 
W M 
PI (S! 
[6] 

m 
PI 

ro 
(81 

l«l 
PI 

01 
IICQ 

110) 
[11] 

[11] 
[12] 

[12) 
113) 

[131 
[Ml 

[14] [IS] 
[IS] [IB] 
[18] [17] 
[17] MS. HOLLOWAY: Objection,Your 
[181 Honor. If he wants to question him on someone's 
[is] testimony, he can put it in front of him. 

BY MR. GOODWYN: 

[18] 

[19] 

[20] 

[20] [21] 

[zzi Now, I believe this is one of the 
[23] products that you've accused of infringing the 
[24] '629 patent? 

[21] 

[221 

[23] 

m Page 274 
[il A: Well, I think you're reading of 
m that file number, which is not possible from 
PI memory or otherwise to relate, makes it 
[«] essentially impossible to relate it to anything 
H as I sit here. 
[8] Certainly we created a 
[7] demonstrative and I analyzed all of the CDS 
[81 files that went into that creation, so I'm 
Pi comfortable in providing an opinion on that, 

[is) But the GDS file as you know is a 
(it! multilayer document that contains many different 
[i2I kinds of information. And you're asking me to 
[i3i accept a layer or a portion of a layer that has 
[i4i some notations on it without the ability to 
[is] analyze the rest of the GDS file, and to look at 
[is] how it is in context and to provide an opinion, 
[17] and I don't believe I can do that. 

Pago 276 

ID 
(21 

P) 
(41 
[SI 
[61 

[71 
m 
PI 

110| 

111] 

(121 

113] 
[14) 

[15) 

[18) 

[") [181 
[181 [19] 

[18] [20] 
[20] [211 
[21] [22] 
(22] [23] 
[231 [24] 
124] 
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Page 277 Page 279 
(11 (i) Q: And LG Display's proposed 

Pl construction is portions of the layer that do 
Pi not receive or convey voltages or signals. 
[4] Is that correct? 
Pi A: Yes. 

121 

PI 
W 
ISJ 
(SI [si Q: And would you agree that there's 

[7] at least some matching between those 
[a] constructions? That AUO and LG Display both 
[9) agree that a dummy conductive pattern does not 

[10) carry a signal during the operation of the 
[til display? 

PI 
[81 

PI 
[101 

[11] 

(121 
A: Well, what I look at in analyzing 

(131 this is that the patent is very clear on what is 
[u] meant by wiring. And the wiring is the 
[is) connection to the TFT amy as I explained 
[iq earlier in my direct testimony. 

And the patent explains that other 
(is) conductive patterns that are not the wiring are 
(is) the dummy patterns. So I believe in that sense 
pq they — the AUO construction may be too 
(2il constrictive. 
[22) Q: Well, my question was simple. 
[23) AUO's and LG Display's proposed construction at 
[24) least agree in the context of they both exclude 

[121 P3) 
[14) 

[15] 
[16] 

[17] 
[171 [18] 

[19| 

PO) 

(211 

[22) 

PS] 
[241 

Page 278 
Pago 280 Ml 

til dummy conductive patterns from carrying signals 
[2] during operation of the display; is that 
Pi correct? 
[4) A: That is a construction as I see on 
Pi the — on the projector. 
[8) Q: The main difference perhaps is 
[7] that LG Display's construction also would 
(8) exclude signals during testing prior to 
Pi operation of the display; is that right? 

(10) A: 1 am not sure how you're 
(11) distinguishing testing from operation. 
(12) Q: Well, would you consider an 
(is) operation or testing of the display before the 
(14) display is completed, the manufacturing to be 
(is) operation of the display? 
tie) A: You mean testing without being 
(IT] able to put any kind of an image on? 
(is) Q: Perhaps. 
(19) A: Just resistive components? I 
(20) think that could be a distinction that could be 
pi) made between the two constructions. Yes. 
[22] Q: Okay. Now, Dr. Silzars, you filed 
[23] a declaration in this case, didn't you, during 
[24] claim construction? 

PI 
PI 
m 
[S] 
[6] Q: Right In fact, all of those 
m signals are necessary for the operation of the 
[8] display? 
[9] A: Yes, they are. 

[10] Q: Now, I'll put on here another 
[11] chart for you. What IVe put up on the screen, 
[121 Dr. Silzars, is a portion from the joint claim 
(13) construction statement that was filed in this 
[14] case. And it provides the claim term or one of 
[is] the claim terms for the '629 patent, and that's 
[iq dummy conductive patterns. 
[IT] And it has both AUO's proposed 
(18) construction and LG Display's proposed 
(19) construction. AUO's proposed construction for 
po) dummy conductive patterns is a metal pattern 
pil that does not conduct signals or current used in 
[22] the operation of the display. 
[23] Is that right? 
[24] A: That is what I read there. 
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[i] A: I believe I did. Yes. 
[z] Q: Is that your declaration? 
131 A: That looks like the first page of 
M it, yes. 
(5) Q: Is that your signature? 
[g] A: Yes, it is. 
17] Q: Let's look at what you said in 
iq your declaration about dummy conductive patterns 
(9) during the claim construction process.The 

[icq first in Paragraph 10 you said, dummy conductive 
[ii] patterns in question are referred to as "dummy" 
(121 conductive patterns because they perform no 
[13] function in the operation of the display. Is 
[14] that right? 
[is] A: Yes. 
[is] Q: Was that your position at the time 
[IT] you signed this declaration? 
[is] A: That was my position at that time, 
[is] Q: Okay. And Paragraph 12, you say 
[20] it again,The dummy conductive patterns peiform 
[21] no function in the operation of the display. In 
pq fact, for this reason, according to the claim 
[23] language, a dummy conductive pattern is not 
[24] connected to any of the wiring that is used to 

[i] review of the patent language since I made that 
p] declaration, it is my opinion that the patent is 
PI very clear and did not require that additional 
[4] interpretation — 
[s] Q: Based on your — 
[6) A: — that the dummy pattern — 
(7i Q: Excuse me. 
[a] A: Excuse me.That the plurality of 
[9] wiring very dearly states that it communicates 

[10] with the transistors in the thin film amy and 
[ii] that other patterns are intended to be the 
[i2] conductive dummy patterns. 
us] And that the structure, I think, 
[14] also could — to go back to what is intending in 
[is] using this structure, that this structure is 
[i6] used to create a wiring pattern that is uniform 
[IT] and does not have defects in it. And that the 
[i8] wiring structure is what guides the design of 
[is] these patterns, and that they can incidentally 
[20] be used for other functions later. 
[21] Q: Let's look back at your 
[22] declaration again. In Paragraph 8, you say,The 
[23] facts stated herein are based on my expert 
[24] knowledge and my review of U.S. Patent Number 

Page 282 Page 284 
[1] convey signals between the transistor array and 
[2] the system. 
ts] And then in IS, Second, the dummy 
Pi conductive patterns are not connected to any of 
P) the wiring that communicate with the TFT or 
CB| other components used to operate the display. 
[7] Is that right? 
iq A: In the first quote. Line 12, it 
[9] specifically says not connected to any of the 

[icq wiring that is used to convey signals between 
(ii] the transistor array and the system.That is 
[125 consistent with my position today. 
[is] Q: And in 15 — well, in 15, you say 
[14 communicate with the wiring or other component 
[is] used to operate the display.You would agree, 
[is] wouldn't you, that the driver chips are 
[IT] components used to operate the display? 
[is] A: Yes, I would. 
[19] Q: And wouldn't you agree that all of 
[20] what you called dummy patterns that line on 
pi] glass patterns are used to drive and are 

I (22) connected to the driver chip for the operation 
(23) of the display? 
[24] A: And in — I think in further 

HI 6,689.629. 

121 You reviewed the patent before 
13) signing this declaration, didn't you? 
M A: I sure did. 
[5] Q: And you said that the dummy 
te) conductive patterns in question referred to 
m dummy patterns because they perform no function 
(8) in the operation of the display.That's a clear 
[Si statement, is it not? 

[10] A: Yes, it is. 
[11] Q: When did you first start reviewing 
[12] the mask files of LG Display? 
(is) A: I do not have a specific date that 
(14) I can give you. 
(is) Q: Was it before or after you signed 
(16) this declaration? 
(17) A: I don't know. 
(is) Q: When did you first learn that the 
[is) patterns that you have accused of being dummy 
(20) patterns carry signals? 
[21] A: It would have been during the time 
[22] when I was reviewing the GOS files. 
(23) Q: Did you know that those patterns 
(Z4) carried signals before you reviewed the 
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APPENDIX CC1 

U.S. Patent No. 6.689.629 - Hirabayashi 

As detailed below European Patent Application 0887695 to Hirabayashi discloses each 

and every element of claims 1-5, 7-13, and 15-16. 

Prior Art Disclosure - Hirabayashi Claim 1 

An array substrate for display, 
comprising: 

Hirabayashi discloses an array substrate for a liquid 
crystal display and method of forming an array 
substrate. See e.g., Hirabayashi, col. 1,11. 1-7, and 
Fig. 1. 

a layer of an insulating substrate, 
having an area; 

Hirabayashi discloses that in the liquid crystal panel 
substrate the switching elements may be fabricated on 
the main surface of an insulating substrate, such as a 
glass substrate. See e.g., Hirabayashi, col. 31,11. 16-
20. 

The insulating substrate of Hirabayashi includes 
various areas that can meet this limitation, including 
for example, the dummy sealing region or a portion 
thereof, the pad region or portion thereof, the 
peripheral circuit region or a portion thereof, or any 
combination of these areas. See e.g., Hirabayashi, 
Figs. 1 and 4-6. 

a thin film transistor array formed on 
the insulating substrate; 

Hirabayashi discloses forming switching elements, for 
example thin film transistor, on the 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 

Hirabayashi discloses a plurality of wiring, where each 
wiring is in communication with at least one of the 
transistors in the thin film array in order for the display 
device to function. See e.g., Hirabayashi, Fig. 2, item 
7; Fig. 5, item Lin. ^ 
Hirabayashi discloses connection or terminal pads that 
connect to the opposite end of the plurality of wirings. 

transistors in the thin film array; 
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, and Hirabayashi discloses a pixel region. See e.g.. 

Hirabayashi, Fig. 1, item 20; col. 14,11. 6-1. 
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 

Hirabayashi discloses dummy patterns that are located 
between the connection pads and the pixel electrodes 
and are not in contact with any of the wirings. See 
e.g., Hirabayashi, Figs. 1, 4-6, 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. The dummy conductive patterns 
comprise well over 30% of various selected areas. 
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wiring. 

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. 

Hirabayashi discloses that the wiring can comprise a 
multilayer structure of Ti/TiN/Al/TiN in that order 
from the bottom. See e.g., Hirabayashi, col. 16,11. 19-
22. 

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. 

Hirabayashi discloses that the wiring can comprise a 
multilayer of Ti/TiN/Al/TiN. Focusing on two of the 
layers, Hirabayashi teaches of a lower layer of A1 and 
an upper layer of TiN. See e.g., Hirabayashi, col. 16, 
11. 19-22. 

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. 

Hirabayashi discloses that the wiring can comprise a 
multilayer of Ti/TiN/Al/TiN. Focusing on two of the 
layers, Hirabayashi teaches of a lower layer of A1 and 
an upper layer of TiN. See e.g., Hirabayashi, col. 16, 
11. 19-22. 

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. 

Hirabayashi discloses that the wiring can comprise a 
multilayer of Ti/TiN/Al/TiN.. Focusing on two of the 
layers, Hirabayashi teaches of a lower layer of A1 and 
an upper layer of TiN. See e.g., Hirabayashi, col. 16, 
11. 19-22. 

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. 

Hirabayashi discloses that the wiring can comprise a 
multilayer of Ti/TiN/Al/TiN. The upper layer of TiN 
would inherently meet this limitation. See e.g.. 
Hirabayashi, col. 16,11. 19-22; see also Ex. N at 240-
241. 

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. 

Hirabayashi discloses that the wiring can comprise a 
multilayer of Ti/TiN/Al/TiN. The upper layer of TiN 
would inherently meet this limitation. See e.g.. 
Hirabayashi, col. 16,11. 19-22; see also Ex. N at 240-
241. 

CLAIM 9 

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

Hirabayashi discloses an array substrate for a liquid 
crystal display and method of forming an array 
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substrate. See e.g., Hirabayashi, col. 1,11. 1-7, and 
Fig. 1. 
Hirabayashi discloses that in the liquid crystal panel 
substrate the switching elements may be fabricated on 
the main surface of an insulating substrate, such as a 
glass substrate. See e.g., Hirabayashi, col. 31,11. 16-

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

20. 

The insulating substrate of Hirabayashi includes 
various areas that can meet this limitation, including 
for example, the dummy sealing region or a portion 
thereof, the pad region or portion thereof, the 
peripheral circuit region or a portion thereof, or any 
combination of these areas. See e.g., Hirabayashi, 
Figs. 1 and 4-6. 

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

Hirabayashi discloses forming switching elements, for 
example thin film transistor, on the 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; 

Hirabayashi discloses a plurality of wiring, where each 
wiring is in communication with at least one of the 
transistors in the thin film array in order for the display 
device to function. See e.g., Hirabayashi, Fig. 2, item 
7; Fig. 5, item Lin. 
Hirabayashi discloses connection or terminal pads that 
connect to the opposite end of the plurality of wirings. 

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, and Hirabayashi discloses a pixel region. See e.g.. 
Hirabayashi, Fig. 1, item 20; col. 14,11. 6-7. 

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. • 

Hirabayashi discloses dummy patterns that are located 
between the connection pads and the pixel electrodes 
and are not in contact with any of the wirings. See 
e.g., Hirabayashi, Figs. 1, 4-6, 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. The dummy conductive patterns 
comprise well over 30% of various selected areas. 

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. 

Hirabayashi discloses that the wiring can comprise a 
multilayer structure of Ti/TiN/Al/TiN in that order 
from the bottom. See e.g., Hirabayashi, col. 16,11. 19-
22. 
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CLAIM 11 

Hirabayashi discloses that the wiring can comprise a 
multilayer of Ti/TiN/Al/TiN. Focusing on two of the 
layers, Hirabayashi teaches of a lower layer of A1 and 
an upper layer of TiN. See e.g., Hirabayashi, col. 16, 

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 11. 19-22. 
alloys. 
CLAIM 12 

Hirabayashi discloses that the wiring can comprise a 
multilayer of Ti/TiN/Al/TiN. Focusing on two of the 
layers, Hirabayashi teaches of a lower layer of A1 and 
an upper layer of TiN. See e.g., Hirabayashi, col. 16, 

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. 

11. 19-22. 

CLAIM 13 

Hirabayashi discloses that the wiring can comprise a 
multilayer of Ti/TiN/Al/TiN. Focusing on two of the 
layers, Hirabayashi teaches of a lower layer of A1 and . 
an upper layer of TiN. See e.g., Hirabayashi, col. 16, 

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. 

11. 19-22. 

CLAIM 15 

Hirabayashi discloses that the wiring can comprise 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. 

multilayer of Ti/TiN/Al/TiN. The upper layer of TiN 
would inherently meet this limitation. See e.g.. 
Hirabayashi, col. 16,11. 19-22; see also Ex. N at 240-
241. 

CLAIM 16 

Hirabayashi discloses that the wiring can comprise 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. 

multilayer of Ti/TiN/Al/TiN. The upper layer of TiN 
would inherently meet this limitation. See e.g., 
Hirabayashi, col. 16,11. 19-22; see also Ex. N at 240-
241. 
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U.S. Patent No. 6,689,629 - Hirabayashi in view of Song 

As detailed below European Patent Application 0887695 to Hirabayashi 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 -

Hirabayashi Song 

An array substrate for 
display, comprising: 

Hirabayashi discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 
Hirabayashi, col. 1,11. 1-7, and 
fisJj 

a layer of an insulating 
substrate, having an area; 

Hirabayashi discloses that in the 
liquid crystal panel substrate the 
switching elements may be 
fabricated on the main surface of 
an insulating substrate, such as a 
glass substrate. See e.g.. 
Hirabayashi, col. 31,11. 16-20. 

The insulating substrate of 
Hirabayashi includes various 
areas that can meet this 
limitation, including for example, 
the dummy sealing region or a 
portion thereof, the pad region or 
portion thereof, the peripheral 
circuit region or a portion 
thereof, or any combination of 
these areas. See e.g., 
Hirabayashi, Figs. 1 and 4-6. 

a thin film transistor array 
formed on the insulating 
substrate; 

Hirabayashi discloses forming 
switching elements, for example 
thin film transistor, on the 
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; 

Hirabayashi discloses a plurality 
of wiring, where each wiring is in 
communication with at least one 
of the transistors in the thin film 
array in order for the display 
device to function. See e.g., 
Hirabayashi, Fig. 2, item 7; Fig. 
5, item Lin. 
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Hirabayashi discloses connection 
or terminal pads that connect to 
the opposite end of the plurality 
of wirings. See e.g., Hirabayashi, 

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

Fig. 10, items 26; col. 14,11. 16-
18. 

pixel electrodes, and Hirabayashi discloses a pixel 
region. See e.g., Hirabayashi, 
Fig. 1, item 20; col. 14,11. 6-7. 
Hirabayashi discloses dummy 
patterns that are located between 
the connection pads and the pixel 
electrodes and are not in contact 
with any of the wirings. See e.g., 
Hirabayashi, Figs. 1,4-6, shown 

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 in hatch pattern; col. 11,1. 57 -

col. 12,1. 6,11. 35-42; col. 11,11. 
19-24; col. 18,11. 52-54. The 

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

dummy conductive patterns 
comprise well over 30% of 
various selected areas. 

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 
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 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 Hirabayashi discloses an array 
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an array substrate for 
display, comprising: 

substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g., 
Hirabayashi, col. 1,11. 1-7, and 
Fig. 1. 

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

Hirabayashi discloses that in the 
liquid crystal panel substrate the 
switching elements may be 
fabricated on the main surface of 
an insulating substrate, such as a 
glass substrate. See e.g.. 
Hirabayashi, col. 31,11. 16-20. 

The insulating substrate of 
Hirabayashi includes various 
areas that can meet this 
limitation, including for example, 
the dummy sealing region or a 
portion thereof, the pad region or 
portion thereof, the peripheral 
circuit region or a portion 
thereof, or any combination of 
these areas. See e.g., 
Hirabayashi, Figs. 1 and 4-6. 
Hirabayashi discloses forming 
switching elements, for example 
thin film transistor, on the 

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

substrate. See e.g., Hirabayashi,, 
col. 31,11. 16-23. 
Hirabayashi discloses a plurality 
of wiring, where each wiring is in 
communication with at least one 
of the transistors in the thin film 
array in order for the display 
device to function. See e.g., 
Hirabayashi, Fig. 2, item 7; Fig. 
5, item Lin. 

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

Hirabayashi discloses connection 
or terminal pads that connect to 
the opposite end of the plurality 
of wirings. .See e.g., Hirabayashi, 

forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 
wirings; Fig. 10, items 26; col. 14,11. 16-

18.  
Hirabayashi discloses a pixel 
region. See e.g., Hirabayashi, 

Forming pixel electrodes, 
and 

Fig: 1, item 20; col. 14,11. 6-1. 
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forming dummy conductive Hirabayashi discloses dummy 
patterns, the dummy 
patterns comprising at least the connection pads and the pixel 
about 30% of the area of the electrodes and are not in contact 
insulating substrate, the with any of the wirings. See e.g., 
dummy conductive patterns Hirabayashi, Figs. 1, 4-6, shown 
situated between the 

patterns that are located between 

in hatch pattern; col. 11,1. 57 -
connection pads and the col. 12,1. 6,11. 35-42; col. 11,11. 
pixel electrodes such that 19-24; col. 18,11. 52-54. The 
the dummy patters are not in dummy conductive patterns 
contact with any of the comprise well over 30% of 

various selected areas. wiring. 
CLAIM 10 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 

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. 

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

CLAIM 11 

Song discloses a dual layer 
wiring including aluminum 
with chromium. 

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 

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 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 

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

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. 

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. 
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U.S. PATENT NO. 6.689.629 - HIRABAYASHI IN VIEW OF THE '629 APA 

As detailed below European Patent Application 0887695 to Hirabayashi 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 -
THE *629 APA HIRABAYASHI 

An array substrate for 
display, comprising: 

Hirabayashi discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g., 
Hirabayashi, col. 1,11. 1-7, and 
Fig- 1-

a layer of an insulating 
substrate, having an area; 

Hirabayashi discloses that in the 
liquid crystal panel substrate the 
switching elements may be 
fabricated on the main surface of 
an insulating substrate, such as a 
glass substrate. See e.g.. 
Hirabayashi, col. 31,11. 16-20. 

The insulating substrate of 
Hirabayashi includes various 
areas that can meet this 
limitation, including for example, 
the dummy sealing region or a 
portion thereof, the pad region or 
portion thereof, the peripheral 
circuit region or a portion 
thereof, or any combination of 
these areas. See e.g.. 
Hirabayashi, Figs. 1 and 4-6. 

a thin film transistor array 
formed on the insulating 
substrate; 

Hirabayashi discloses forming 
switching elements, for example 
thin film transistor, on the 
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 array in order for the display 
with at least one of the device to function. See e.g., 
transistors in the thin film Hirabayashi, Fig. 2, item 7; Fig. 
array; 

Hirabayashi discloses a plurality 
of wiring, where each wiring is in 
communication with at least one 
of the transistors in the thin film 

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

Hirabayashi discloses connection 
or terminal pads that connect to 
the opposite end of the plurality 
of wirings. See e.g., Hirabayashi, 
Fig. 10, items 26; col. 14,11. 16-
18.  

pixel electrodes, and Hirabayashi discloses a pixel 
region. See e.g., Hirabayashi, 
Fig. 1, item 20; col. 14,11. 6-7. 

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 

Hirabayashi discloses dummy 
patterns that are located between 
the connection pads and the pixel 
electrodes and are not in contact 
with any of the wirings. See e.g., 
Hirabayashi, Figs. 1, 4-6, shown 
in hatch pattern; col. 11,1. 57 -

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

col. 12,1. 6,11. 35-42; col. 11,11. 
19-24; col. 18,11. 52-54. The 
dummy conductive patterns 
comprise well over 30% of 
various selected areas. 

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 
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. 

CLAIMS 
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 
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'629 patent, col. 1,11. 26-39. 
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CLAIM 9 
A meted [sic] for forming 
an array substrate for 
display, comprising: 

Hirabayashi discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 
Hirabayashi, col. 1,11. 1-7, and 
Fig. 1. 

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

Hirabayashi discloses that in the 
liquid crystal panel substrate the 
switching elements may be 
fabricated on the main surface of 
an insulating substrate, such as a 
glass substrate. See e.g.. 
Hirabayashi, col. 31,11. 16-20. 

The insulating substrate of 
Hirabayashi includes various 
areas that can meet this 
limitation, including for example, 
the dummy sealing region or a 
portion thereof, the pad region or 
portion thereof, the peripheral 
circuit region or a portion 
thereof, or any combination of 
these areas. See e.g.. 
Hirabayashi, Figs. 1 and 4-6. 

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

Hirabayashi discloses forming 
switching elements, for example 
thin film transistor, on the 
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; 

Hirabayashi discloses a plurality 
of wiring, where each wiring is in 
communication with at least one 
of the transistors in the thin film 
array in order for the display 
device to function. 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; 

Hirabayashi discloses connection 
or terminal pads that connect to 
the opposite end of the plurality 
of wirings. See e.g., Hirabayashi, 
Fig. 10, items 26; col. 14,11. 16-
18. 
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Forming pixel electrodes, Hirabayashi discloses a pixel 
region. See e.g., Hirabayashi, and 
Fig. 1, item 20; col. 14,11. 6-7. 

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 

Hirabayashi discloses dummy 
patterns that are located between 
the connection pads and the pixel 
electrodes and are not in contact 
with any of the wirings. See e.g., 
Hirabayashi, Figs. 1, 4-6, 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. The 

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

dummy conductive patterns 
comprise well over 30% of 
various selected areas. 

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

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. 

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:50680599.1 
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U.S. PATENT NO. 6.689.629 - HIRABAYASHI IN VIEW OF KUBOTA 

As detailed below European Patent Application 0887695 to Hirabayashi 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 -CLAIM 1 PRIOR ART DISCLOSURE -
HIRABAYASHI KUBOTA 

An array substrate for 
display, comprising: 

Hirabayashi discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 
Hirabayashi, col. 1,11. 1-7, and 
Fig. 1. 

a layer of an insulating 
substrate, having an area; 

Hirabayashi discloses that in the 
liquid crystal panel substrate the 
switching elements may be 
fabricated on the main surface of 
an insulating substrate, such as a 
glass substrate. See e.g.. 
Hirabayashi, col. 31,11. 16-20. 

The insulating substrate of 
Hirabayashi includes various 
areas that can meet this 
limitation, including for example, 
the dummy sealing region or a 
portion thereof, the pad region or 
portion thereof, the peripheral 
circuit region or a portion 
thereof, or any combination of 
these areas. See e.g.. 
Hirabayashi, Figs. 1 and 4-6. 

a thin film transistor array 
formed on the insulating 
substrate; 

Hirabayashi discloses forming 
switching elements, for example 
thin film transistor, on the 
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; 

Hirabayashi discloses a plurality 
of wiring, where each wiring is in 
communication with at least one 
of the transistors in the thin film 
array in order for the display 
device to function. See e.g., 
Hirabayashi, Fig. 2, item 7; Fig. 
5, item Lin. 
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connections pads, each 
connection pad contacting 
the first end of at most one 
of the plurality of wirings; 

Hirabayashi discloses connection 
or terminal pads that connect to 
the opposite end of the plurality 
of wirings. See e.g., Hirabayashi, 
Fig. 10, items 26; col. 14,11. 16-
18. 

pixel electrodes, and Hirabayashi discloses a pixel 
region. See e.g., Hirabayashi, 
Fig. 1, item 20; col. 14,11. 6-7. 

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. 

Hirabayashi discloses dummy 
patterns that are located between 
the connection pads and the pixel 
electrodes and are not in contact 
with any of the wirings. See e.g., 
Hirabayashi, Figs. 1, 4-6, 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. The 
dummy conductive patterns 
comprise well over 30% of 
various selected areas. 

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 
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, 
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 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. 

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? 
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. 

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 8 
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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 [sic] for forming 
an array substrate for 
display, comprising: 

Hirabayashi discloses an array 
substrate for a liquid crystal 
display and method of forming 
an array substrate. See e.g.. 
Hirabayashi, col. 1,11. 1-7, and 
Fig. 1. 

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

Hirabayashi discloses that in the 
liquid crystal panel substrate the 
switching elements may be 
fabricated on the main surface of 
an insulating substrate, such as a 
glass substrate. See e.g.. 
Hirabayashi, col. 31,11. 16-20. 

The insulating substrate of 
Hirabayashi includes various 
areas that can meet this 
limitation, including for example, 
the dummy sealing region or a 
portion thereof, the pad region or 
portion thereof, the peripheral 
circuit region or a portion 
thereof, or any combination of 
these areas. See e.g.. 
Hirabayashi, Figs. 1 and 4-6. 

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

Hirabayashi discloses forming 
switching elements, for example 
thin film transistor, on the 
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; 

Hirabayashi discloses a plurality 
of wiring, where each wiring is in 
communication with at least one 
of the transistors in the thin film 
array in order for the display 
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device to function. 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; 

Hirabayashi discloses connection 
or terminal pads that connect to 
the opposite end of the plurality 
of wirings. See e.g., Hirabayashi, 
Fig. 10, items 26; col. 14,11. 16-
18. 

Forming pixel electrodes, Hirabayashi discloses a pixel 
region. See e.g., Hirabayashi, and 
Fig. 1, item 20; col. 14,11. 6-7. 

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 

Hirabayashi discloses dummy 
patterns that are located between 
the connection pads and the pixel 
electrodes and are not in contact 
with any of the wirings. See e.g., 
Hirabayashi, Figs. 1, 4-6, shown 
in hatch pattern; col. 11,1. 57 -

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

col. 12,1. 6,11. 35-42; col. 11,11. 
19-24; col. 18,11. 52-54. The 
dummy conductive patterns 
comprise well over 30% of 
various selected areas. 

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. 
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alloys thereof. See e.g., 
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 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 14 
The method for forming an 
array substrate for display 
according to claim 13, 
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.. 
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Kubota, col. 4,11. 39-55. 

CLAIM 16 
Kubota discloses a lower 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. 

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:50680605.1 
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U.S. PATENT NO. 6,689.629 - WATANABE '275 

U.S. Patent No. 5,850,275 To Watanabe anticipates claims 1-16 of the '629 patent. 

PRIOR ART DISCLOSURE - WATANABE '275 CLAIM 1 
Watanabe '275 discloses a liquid crystal panel 11 
including a display portion 14. See, e.g., Watanabe 

An array substrate for display, 
comprising: 

'275 col 3, lines 22-23; Figs 1, 3-4. 
a layer of an insulating substrate, 
having an area; 

Watanabe '275 discloses a TFT glass substrate 21 
having an area, for example portion G. See, e.g., 
Watanabe '275, col 3, lines 27-30; Figs. 1-4. 
Watanabe '275 discloses a glass substrate 21 including 
thin film transistors. See, e.g., Watanabe '275, col. 

a thin film transistor array formed on 
the insulating substrate; 

3:37-44; Fig 1-4. 
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 '275 discloses outgoing lines 24 to connect 
the terminals 23 to the respective pixel electrodes 22. 
See, e.g., Watanabe '275, col. 3:37-44; Figs 1-2. 

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

Watanabe '275 discloses outgoing lines 24 to connect 
the terminals 23 to the respective pixel electrodes 22. 
See, e.g., Watanabe '275, col. 3:37-44; Figs 1-2. 

pixel electrodes, and Watanabe '275 discloses a plurality of transparent 
pixel electrodes 22 that are formed in a matrix on the 
TFT substrate. See, e.g., Watanabe '275, col. 1,11. 37-
39; Figs 1, 3-4. 

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 '275 discloses that a light shield area 20 is 
located between the terminals 23 and the matrix of 
pixel electrodes 22. See, e.g., Watanabe '275, Figs 1
2, and 6. The light shield area has a pentagon shape 
covering almost the entire area G and thus would 
consist at least 30% of the area. See, e.g., Watanabe 
'275, col 4, lines 28-30; Fig. 2. The specification also 
states that the light shield area 20 should be as large as 
possible. See, e.g., Watanabe '275, col 4, lines 28-30. 
Further, the light shield area is not in contact with the 
outgoing lines 24. See, e.g., Watanabe '275, col. 3:28-
35; Figs 2 and 6. 

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 '275 discloses that the materials for the 
wiring can include molybdenum and aluminum. See, 
e.g., Watanabe '275, col 4, lines 24-28. 

CLAIM 3 
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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 '275 discloses that the materials for the 
wiring can include aluminum. See, e.g., Watanabe 
'275, col 4, lines 24-28. 

CLAIM 4 
Watanabe '275 discloses that the materials for the 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. 

wiring can include molybdenum. See, e.g., Watanabe 
'275, col 4, lines 24-28. 

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

Watanabe '275 discloses that the materials for the 

'275, col 4, lines 24-28. 

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. . 

Watanabe '275 discloses that the materials for the 
wiring can include molybdenum. See, e.g., Watanabe 
'275, col 4, lines 24-28. 

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 '275 discloses that the materials for the 
wiring can include molybdenum, which inherently 
meet this limitation. See, e.g., Watanabe '275, col 4, 
lines 24-28. 

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. 

Watanabe '275 discloses that the materials for the 
wiring can include molybdenum, which inherently 
meet this limitation. See, e.g., Watanabe '275, col 4, 
lines 24-28. 

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

Watanabe '275 discloses a liquid crystal panel 11 
including a display portion 14. See, e.g., Watanabe 
'275 col 3, lines 22-23; Figs 1, 3-4. 

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

Watanabe '275 discloses a TFT glass substrate 21 
having an area, for example portion G. See, e.g., 
Watanabe '275, col 3, lines 27-30; Figs. 1-4. 

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

Watanabe '275 discloses a glass substrate 21 including 
thin film transistors. See, e.g., Watanabe '275, col. 

C C 5 - 2  
Page 426 of 1919



APPENDIX CCS 

3:37-44; Fig 1-4. 
each wiring having a first end, the 
wiring in communication with at least 
on of the transistors in the thin film 
array; 

Watanabe '275 discloses outgoing lines 24 to connect 
the terminals 23 to the respective pixel electrodes 22. 
See, e.g., Watanabe '275, col. 3:37-44; Figs 1-2. 

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

Watanabe '275 discloses outgoing lines 24 to connect 
the terminals 23 to the respective pixel electrodes 22. 
See, e.g., Watanabe '275, col. 3:37-44; Figs 1-2. 

forming pixel electrodes, and Watanabe '275 discloses a plurality of transparent 
pixel electrodes 22 that are formed in a matrix on the 
TFT substrate. See, e.g., Watanabe '275, col. 1,11. 37
39; Figs 1,3-4. 
Watanabe '275 discloses that a light shield area 20 is 
located between the terminals 23 and the matrix of 

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. 

pixel electrodes 22. See, e.g., Watanabe '275, Figs 1
2, and 6. The light shield area has a pentagon shape 
covering almost the entire area G and thus would 
consist at least 30% of the area. See, e.g., Watanabe 
'275, col 4, lines 28-30; Fig. 2. The specification also 
states that the light shield area 20 should be as large as 
possible. See, e.g., Watanabe '275, col 4, lines 28-30. 
Further, the light shield area is not in contact with the 
outgoing lines 24. See, e.g., Watanabe '275, col. 3:28
35; Figs 2 and 6. 

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 '275 discloses that the materials for the 
wiring can include molybdenum and aluminum. See, 
e.g., Watanabe '275, col 4, lines 24-28. 

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 '275 discloses that the materials for the 
wiring can include aluminum. See, e.g., Watanabe 
'275, col 4-, lines 24-28. 

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. 

Watanabe '275 discloses that the materials for the 
wiring can include molybdenum. See, e.g., Watanabe 
'275, col 4, lines 24-28. 
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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 '275 discloses that the materials for the 
wiring can include molybdenum. See, e.g., Watanabe 
'275, col 4, lines 24-28. 

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. 

Watanabe '275 discloses that the materials for the 
wiring can include molybdenum. See, e.g., Watanabe 
'275, col 4, lines 24-28. 

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 '275 discloses that the materials for the 
wiring can include molybdenum, which inherently 
meet this limitation. See, e.g., Watanabe '275, col 4, 
lines 24-28. 

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 '275 discloses that the materials for the 
wiring can include molybdenum, which inherently 
meet this limitation. See, e.g., Watanabe '275, col 4, 
lines 24-28. 

DC:50680609.1 
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U.S. PATENT NO. 6.689.629 - WATANABE '275 IN YEW OF SONG 

U.S. Patent No. 5,850,275 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 -
WATANABE SONG 

An array substrate for 
display, comprising: 

Watanabe '275 discloses a liquid 
crystal panel 11 including a 
display portion 14. See, e.g., 
Watanabe '275 col 3, lines 22
23; Figs 1, 3-4. 

a layer of an insulating 
substrate, having an area; 

Watanabe '275 discloses a TFT 
glass substrate 21 having an area, 
for example portion G. See, e.g., 
Watanabe '275, col 3, lines 27-
30; Figs. 1-4. 

a thin film transistor array 
formed on the insulating 
substrate; 

Watanabe '275 discloses a glass 
substrate 21 including thin film 
transistors. See, e.g., Watanabe 
'275, col. 3:37-44; Fig 1-4. 

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 '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g., 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

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

Watanabe '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g., 
Watanabe '275, col. 3:37-44; 

of the plurality of wirings; 

Figs 1-2. 
pixel electrodes, and Watanabe '275 discloses a 

plurality of transparent pixel 
electrodes 22 that are formed in a 
matrix on the TFT substrate. See, 
e.g., Watanabe '275, col. 1,11. 
37-39; Figs 1, 3-4. ' 

Dummy conductive 
patterns, the dummy . light shield area 20 is located 
patterns comprising at least between the terminals 23 and the 
about 30% of the area of the matrix of pixel electrodes 22. 

Watanabe '275 discloses that a 
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insulating substrate, the 
dummy conductive patterns 
situated between the 

See, e.g., Watanabe '275, Figs 1
2, and 6. The light shield area 
has a pentagon shape covering 

connection pads and the almost the entire area G and thus 
pixel electrodes such that would consist at least 30% of the 
the dummy patters are not in area. See, e.g., Watanabe '275, 
contact with any of the col 4, lines 28-30; Fig. 2. The 
wiring. specification also states that the 

light shield area 20 should be as 
large as possible. See, e.g., 
Watanabe '275, col 4, lines 28
30. Further, the light shield area 
is not in contact with the 
outgoing lines 24. See, e.g.. 
Watanabe '275, col. 3:28-35; 
Figs 2 and 6. 

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. 
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. 

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 5 
The array substrate for 
display according to claim 
3, wherein the upper layer 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 

C C 6 - 2  
Page 430 of 1919



APPENDIX CC6 

wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 

molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 811. 
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 
display, comprising: 

Watanabe '275 discloses a liquid 
crystal panel 11 including a 
display portion 14. See, e.g., 
Watanabe '275 col 3, lines 22
23; Figs 1, 3-4. 

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

Watanabe '275 discloses a TFT 
glass substrate 21 having an area, 
for example portion G. See, e.g., 
Watanabe '275, col 3, lines 27
30; Figs. 1-4. 

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

Watanabe '275 discloses a glass 
substrate 21 including thin film 
transistors. See, e.g., Watanabe 
'275, col. 3:37-44; Fig 1-4. 
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each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the 
thin film array; 

Watanabe '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g.. 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

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

Watanabe '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g., 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

Forming pixel electrodes, Watanabe '275 discloses a 
plurality of transparent pixel 
electrodes 22 that are formed in a 

and 

matrix on the TFT substrate. See, 
e.g., Watanabe '275, col. 1,11. 
37-39; Figs 1, 3-4. 

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 '275 discloses that a 
light shield area 20 is located 
between the terminals 23 and the 
matrix of pixel electrodes 22. 
See, e.g., Watanabe '275, Figs 1
2, and 6. The light shield area 
has a pentagon shape covering 
almost the entire area G and thus 
would consist at least 30% of the 
area. See, e.g., Watanabe '275, 
col 4, lines 28-30; Fig. 2. The 
specification also states that the 
light shield area 20 should be as 
large as possible. See, e.g., 
Watanabe '275, col 4, lines 28
30. Further, the light shield area 
is not in contact with the 
outgoing lines 24. See, e.g., 
Watanabe '275, col. 3:28-35; 

' Figs 2 and 6. 
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 

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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materials. 

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. 811. 
5-18. 

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 

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 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 

Song discloses a dual layer 
wiring including aluminum 
with chromium, 
molybdenum, tantalum or 
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wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

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:50680615.1 
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U.S. PATENT NO. 6.689.629 - WATANABE '275 IN VIEW OF THE '629 APA 

U.S. Patent No. 5,850,275 To Watanabe 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 -
THE *629 APA WATANABE 

An array substrate for 
display, comprising: 

Watanabe '275 discloses a liquid 
crystal panel 11 including a 
display portion 14. See, e.g., 
Watanabe '275 col 3, lines 22-
23; Figs 1, 3-4. 

a layer of an insulating 
substrate, having an area; 

Watanabe '275 discloses a TFT 
glass substrate 21 having an area, 
for example portion G. See, e.g., 
Watanabe '275, col 3, lines 27-
30; Figs. 1-4. 

a thin film transistor array 
formed on the insulating 
substrate; 

Watanabe '275 discloses a glass 
substrate 21 including thin film 
transistors. See, e.g., Watanabe 
'275, col. 3:37-44; Fig 1-4. 

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 '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g., 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

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

Watanabe '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g., of the plurality of wirings; 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

pixel electrodes, and Watanabe '275 discloses a 
plurality of transparent pixel 
electrodes 22 that are formed in a 
matrix on the TFT substrate. See, 
e.g., Watanabe '275, col. 1,11. 
37-39; Figs 1, 3-4. 

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

Watanabe '275 discloses that a 
light shield area 20 is located 
between the terminals 23 and the 
matrix of pixel electrodes 22. 
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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. 

See, e.g., Watanabe '275, Figs 1
2, and 6. The light shield area 
has a pentagon shape covering 
almost the entire area G and thus 
would consist at least 30% of the 
area. See, e.g., Watanabe '275, 
col 4, lines 28-30; Fig. 2. The 
specification also states that the 
light shield area 20 should be as 
large as possible. See, e.g., 
Watanabe '275, col 4, lines 28-
30. Further, the light shield area 
is not in contact with the 
outgoing lines 24. See, e.g., 
Watanabe '275, col. 3:28-35; 
Figs 2 and 6. 

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 
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 The '629 APA discloses a 
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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 

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. '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 [sic] for forming 
an array substrate for 
display, comprising: 

Watanabe '275 discloses a liquid 
crystal panel 11 including a 
display portion 14. See, e.g., 
Watanabe '275 col 3, lines 22
23; Figs 1,3-4. 

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

Watanabe '275 discloses a TFT 
glass substrate 21 having an area, 
for example portion G. See, e.g., 
Watanabe '275, col 3, lines 27-. 
30; Figs. 1-4. 
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forming a thin film 
transistor array formed on 
the insulating substrate; 

Watanabe '275 discloses a glass 
substrate 21 including thin film 
transistors. See, e.g., Watanabe 
'275, col. 3:37-44; Fig 1-4. 

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

Watanabe '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g., 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

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

Watanabe '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g., 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

forming pixel electrodes, Watanabe '275 discloses a 
plurality of transparent pixel 
electrodes 22 that are formed in a 

and 

matrix on the TFT substrate. See, 
e.g., Watanabe '275, col. 1,11. 
37-39; Figs 1,3-4. 

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 '275 discloses that a 
light shield area 20 is located 
between the terminals 23 and the 
matrix of pixel electrodes 22. 
See, e.g., Watanabe '275, Figs 1
2, and 6. The light shield area 
has a pentagon shape covering 
almost the entire area G and thus 
would consist at least 30% of the 
area. See, e.g., Watanabe '275, 
col 4, lines 28-30; Fig. 2. The 
specification also states that the 
light shield area 20 should be as 
large as possible. See, e.g., 
Watanabe '275, col 4, lines 28
30. Further, the light shield area 
is not in contact with the 
outgoing lines 24. See, e.g., 
Watanabe '275, col. 3:28-35; 
Figs 2 and 6. 

CLAIM 10 
The method for forming an 
array substrate for display 
according to claim 9, . 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
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wherein at least one of the 
wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. 

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 
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. 1,11. 26-39. 

CLAIM 15 
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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 etchaht. 

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:50680621.1 
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U.S. PATENT NO. 6.689.629 - WATANABE '275 IN VIEW OF KUBOTA 

U.S. Patent No. 5,850,275 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 KUBOTA 

An array substrate for 
display, comprising: 

Watanabe '275 discloses a liquid 
crystal panel 11 including a 
display portion 14. See, e.g., 
Watanabe '275 col 3, lines 22-
23; Figs 1,3-4. 

a layer of an insulating 
substrate, having an area; 

Watanabe '275 discloses a TFT 
glass substrate 21 having an area, 
for example portion G. See, e.g., 
Watanabe '275, col 3, lines 27-
30; Figs. 1-4. 

a thin film transistor array 
formed on the insulating 
substrate; 

Watanabe '275 discloses a glass 
substrate 21 including thin film 
transistors. See, e.g., Watanabe 
'275, col. 3:37-44; Fig 1-4. 

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 '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g., 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

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

Watanabe '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g., 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

pixel electrodes, and Watanabe '275 discloses a 
plurality of transparent pixel 
electrodes 22 that are formed in a 
matrix on the TFT substrate. See, 
e.g., Watanabe '275, col. 1,11. 
37-39; Figs 1, 3-4. 

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

Watanabe '275 discloses that a 
light shield area 20 is located 
between the terminals 23 and the 
matrix of pixel electrodes 22. 
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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. 

See, e.g., Watanabe '275, Figs 1
2, and 6. The light shield area 
has a pentagon shape covering 
almost the entire area G and thus 
would consist at least 30% of the 
area. See, e.g., Watanabe '275, 
col 4, lines 28-30; Fig. 2. The 
specification also states that the 
light shield area 20 should be as 
large as possible. See, e.g., 
Watanabe '275, col 4, lines 28
30. Further, the light shield area 
is not in contact with the 
outgoing lines 24. See, e.g., 
Watanabe '275, col. 3:28-35; 
Figs 2 and 6. 

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 
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, 
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 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. 

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 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. 

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 8 
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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 [sic] for forming 
an array substrate for 
display, comprising: 

Watanabe '275 discloses a liquid 
crystal panel 11 including a 
display portion 14. See, e.g., 
Watanabe '275 col 3, lines 22-
23; Figs 1,3-4. 

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

Watanabe '275 discloses a TFT 
glass substrate 21 having an area, 
for example portion G. See, e.g., 
Watanabe '275, col 3, lines 27-
30; Figs. 1-4. 

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

Watanabe '275 discloses a glass 
substrate 21 including thin film 
transistors. See, e.g., Watanabe 
'275, col. 3:37-44; Fig 1-4. 

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

Watanabe '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g.. 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

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

Watanabe '275 discloses 
outgoing lines 24 to connect the 
terminals 23 to the respective 
pixel electrodes 22. See, e.g., 
Watanabe '275, col. 3:37-44; 
Figs 1-2. 

forming pixel electrodes. Watanabe '275 discloses a 
plurality of transparent pixel 
electrodes 22 that are formed in a 

and 

matrix on the TFT substrate. See, 
e.g., Watanabe '275, col. 1,11. 
37-39; Figs 1,3-4. . 

forming dummy conductive 
patterns, the dummy 
patterns comprising at least 

Watanabe '275 discloses that a 
light shield area 20 is located 
between the terminals 23 and the 
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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. 

matrix of pixel electrodes 22. 
See, e.g., Watanabe '275, Figs 1
2, and 6. The light shield area 
has a pentagon shape covering 
almost the entire area G and thus 
would consist at least 30% of the 
area. See, e.g., Watanabe '275, 
col 4, lines 28-30; Fig. 2. The 
specification also states that the 
light shield area 20 should be as 
large as possible. See, e.g., 
Watanabe '275, col 4, lines 28
30. Further, the light shield area 
is not in contact with the 
outgoing lines 24. See, e.g.. 
Watanabe '275, col. 3:28-35; 
Figs 2 and 6. 

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, 

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

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 
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 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 
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 

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

DC:50680625.1 
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U.S. PATENT No. 6.689.629 - KWAK 

U.S. Patent No. 6,862,069 to Kwak et al anticipates Claims 1-2 and 9-10 of the '629 

patent. 

PRIOR ART DISCLOSURE - KWAK (069 CLAIM 1 
Kwak discloses a liquid crystal display panel includes An array substrate for display, 

comprising: a display part 10. See, e.g., Kwak, col. 1,11. 34-36, 
Fig. 1. 
Kwak discloses a transparent substrate 20 having an 
area, such as the etching area EA between gate link 

a layer of an insulating substrate, 
having an area; 

parts 15. See, e.g., Kwak, col. 2,11. 6-9, 20-23, Figs 1 
and 3. 
Kwak discloses that at each crossover point of the gate 
lines and data lines there is a thin film transistor. See, 

a thin film transistor array formed on 
the insulating substrate; 

e.g., Kwak at col. 1,11. 43-45, Fig. 1. 
Kwak discloses gate links 15 and data links 33 is 
formed on transparent substrate 20 that connect to 
TFTs at the crossover points. See, e.g., Kwak at col. 1, 

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 11. 43-46, col. 2,11. 1-9, 26-30; col. 4,11. 21-25, 49; 

Figs 1-12. 
Kwak discloses gate pads 14 and data pad 32 that 
contact the gate links 15 and data links 33. 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. 
Kwak discloses a pixel electrode is connected to the 
TFT to drive the liquid crystal cell. See, e.g., Kwak at 
col. 1,11. 45-46. 

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

pixel electrodes, and 

Kwak discloses dummy patterns 36 and 38 are located 
between gate pads 14 and data pads 32 and the display 

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. 

part 10. See, e.g., Kwak at Figs 7 and 9. 

Kwak further discloses that the distance between the 
gate links in the convention art was 100 (am, but Kwak 
'069 teaches that the distance between the gate links 
and the dummy patterns is only 10 jam, thus covering 
at least 30% of the area. See, e.g., Kwak at col. 4,11. 
28-41. Further, the dummy patterns 36 and 38 of 
Kwak do not contact the gate links 15 or data links 33. 
See, e.g., Kwak at Figs 7-12. 
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CLAIM 2 
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 

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. 

26. See, e.g., Kwak at col. 4,11. 21-25. 

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

Kwak discloses a liquid crystal display panel includes 
a display part 10. See, e.g., Kwak, col. 1,11. 34-36, 
Fig. 1. 
Kwak discloses a transparent substrate 20 having an 
area, such as the etching area EA between gate link 

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

parts 15. See, e.g., Kwak, col. 2,11. 6-9, 20-23, Figs 1 
and 3. 
Kwak discloses that at each crossover point of the gate 
lines and data lines there is a thin film transistor. See, 

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

e.g., Kwak at col. 1,11. 43-45, Fig. 1. 
Kwak discloses gate links 15 and data links 33 is 
formed on transparent substrate 20 that connect to 
TFTs at the crossover points. See, e.g., Kwak at col. 1, 

each wiring having a first end, the 
wiring in communication with at least 
on of the transistors in the thin film 
array; 11. 43-46, col. 2,11. 1-9, 26-30; col. 4,11. 21-25, 49; 

Figs 1-12. 
Kwak discloses gate pads 14 and data pad 32 that 
contact the gate links 15 and data links 33. 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. 

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

Kwak discloses a pixel electrode is connected to the 
TFT to drive the liquid crystal cell. See, e.g., Kwak at 

forming pixel electrodes, and 

col. 1,11. 45-46. 
Kwak discloses dummy patterns 36 and 38 are located 
between gate pads 14 and data pads 32 and the display 
part 10. See, e.g., Kwak at Figs 7 and 9. 

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. 

Kwak further discloses that the distance between the 
gate links in the convention art was 100 jam, but Kwak 
'069 teaches that the distance between the gate links 
and the dummy patterns is only 10 jam, thus covering 
at least 30% of the area. See, e.g., Kwak at col. 4,11. 
28-41. Further, the dummy patterns 36 and 38 of 
Kwak do not contact the gate links 15 or data links 33. 
See, e.g., Kwak at Figs 7-12. 

CLAIM 10 
The method for forming an array 
substrate for display according to claim 
9, wherein at least one of the wirings 

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 
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26. See, e.g., Kwak at col. 4,11. 21-25. comprises at least an upper layer and a 
lower layer of conductive materials. 
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U.S. PATENT No. 6,689,629 - KWAK IN VIEW OF SONG 

U.S. Patent No. 6,862,069 to Kwak 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 KWAK 

Kwak discloses a liquid crystal 
display panel includes a display 

An array substrate for 
display, comprising: 

part 10. See, e.g., Kwak, col. 1, 
11. 34-36, Fig. 1. 
Kwak discloses a transparent 
substrate 20 having an area, such 
as the etching area EA between 

a layer of an insulating 
substrate, having an area; 

gate link parts 15. See, e.g., 
Kwak, col. 2,11. 6-9, 20-23, Figs 
1 and 3. 
Kwak discloses that at each 
crossover point of the gate lines 
and data lines there is a thin film 

a thin film transistor array 
formed on the insulating 
substrate; 

transistor. See, e.g., Kwak at col. 
1,11. 43-45, Fig. 1. 
Kwak discloses gate links 15 and 
data links 33 is formed on 

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 

transparent substrate 20 that 
connect to TFTs at the crossover 
points. 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. 

array; 
Kwak discloses gate pads 14 and connections pads, each 

connection pad contacting 
the first end of at most one 

data pad 32 that contact the gate 
links 15 and data links 33. 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. 

of the plurality of wirings; 

pixel electrodes, and Kwak discloses a pixel electrode 
is connected to the TFT to drive 
the liquid crystal cell. See, e.g., 
Kwak at col. 1,11. 45-46. 

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

Kwak discloses dummy patterns 
36 and 38 are located between 
gate pads 14 and data pads 32 
and the display part 10. See, e.g.. 
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Kwak at Figs 7 and 9. 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. 

Kwak further discloses that the 
distance between the gate links in 
the convention art was 100 (am, 
but Kwak '069 teaches that the 
distance between the gate links 
and the dummy patterns is only 
10 (am, thus covering at least 
30% of the area. See, e.g., Kwak 
at col. 4,11. 28-41. Further, the 
dummy patterns 36 and 38 of 
Kwak do not contact the gate 
links 15 or data links 33. See, 
e.g., Kwak at Figs 7-12. 

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. 

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. 
alloys. 5-18. 
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 
The array substrate for 
display according to claim 
3, wherein the upper layer 
wiring material is selected 

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

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. 

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

CLAIM 7 
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 4 
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 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: 

Kwak discloses a liquid crystal 
display panel includes a display 
part 10. See, e.g., Kwak, col. 1, 
11. 34-36, Fig. 1. 

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

Kwak discloses a transparent 
substrate 20 having an area, such 
as the etching area EA between 
gate link parts 15. See, e.g., 
Kwak, col. 2,11. 6-9, 20-23, Figs 
1 and 3. 

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

Kwak discloses that at each 
crossover point of the gate lines 
and data lines there is a thin film 
transistor. See, e.g., Kwak at col. 
1,11. 43-45, Fig. 1. 
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Kwak discloses gate links 15 and 
data links 33 is formed on 
transparent substrate 20 that 
connect to TFTs at the crossover 

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

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

Kwak discloses gate pads 14 and 
data pad 32 that contact the gate 
links 15 and data links 33. 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. 
Kwak discloses a pixel electrode 
is connected to the TFT to drive 

Forming pixel electrodes, 
and 

the liquid crystal cell. See, e.g., 
Kwak at col. 1,11. 45-46. 

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. 

Kwak discloses dummy patterns 
36 and 38 are located between 
gate pads 14 and data pads 32 
and the display part 10. See, e.g., 
Kwak at Figs 7 and 9. 

Kwak further discloses that the 
distance between the gate links in 
the convention art was 100 |im, 
but Kwak '069 teaches that the 
distance between the gate links 
and the dummy patterns is only 
10 jam, thus covering at least 
30% of the area. See, e.g., Kwak 
at col. 4,11. 28-41. Further, the 
dummy patterns 36 and 38 of 
Kwak do not contact the gate 
links 15 or data links 33. See, 
e.g., Kwak at Figs 7-12. 

CLAIM 10 
Song discloses a dual layer 
wiring including aluminum 
with chromium, 

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. 

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 11 
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 10 
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 12 

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 10 
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 13 
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 11, 
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 14 
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 wiring 
material is selected from the 
group consisting of 
molybdenum, and alloys 
thereof. 

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

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

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:50680631.1 
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U.S. PATENT NO. 6.689.629 - KWAK IN VIEW OF THE '629 APA 

U.S. Patent No. 6,862,069 to Kwak 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 KWAK 

Kwak discloses a liquid crystal 
display panel includes a display 

An array substrate for 
display, comprising: 

part 10. See, e.g., Kwak, col. 1, 
11. 34-36, Fig. 1. 
Kwak discloses a transparent 
substrate 20 having an area, such 
as the etching area EA between 

a layer of an insulating 
substrate, having an area; 

gate link parts 15. See, e.g., 
Kwak, col. 2,11. 6-9, 20-23, Figs 
1 and 3. 
Kwak discloses that at each 
crossover point of the gate lines 
and data lines there is a thin film 

a thin film transistor array 
formed on the insulating 
substrate; 

transistor. See, e.g., Kwak at col. 
1,11. 43-45, Fig. 1. 

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 

Kwak discloses gate links 15 and 
data links 33 is formed on 
transparent substrate 20 that 
connect to TFTs at the crossover 
points. 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. 

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

Kwak discloses gate pads 14 and 
data pad 32 that contact the gate 
links 15 and data links 33. 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. 

of the plurality of wirings; 

pixel electrodes, and Kwak discloses a pixel electrode 
is connected to the TFT to drive 
the liquid crystal cell. See, e.g., 
Kwak at col. 1,11. 45-46. 

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

Kwak discloses dummy patterns 
36 and 38 are located between 
gate pads 14 and data pads 32 
and the display part 10. See, e.g., 

CC11 - 1 

Page 457 of 1919



APPENDIX CC11 

Kwak at Figs 7 and 9. 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. 

Kwak further discloses that the 
distance between the gate links in 
the convention art was 100 |im, 
but Kwak '069 teaches that the 
distance between the gate links 
and the dummy patterns is only 
10 (am, thus covering at least 
30% of the area. See, e.g., Kwak 
at col. 4,11. 28-41. Further, the 
dummy patterns 36 and 38 of 
Kwak do not contact the gate 
links 15 or data links 33. See, 
e.g., Kwak at Figs 7-12. 

CLAIM 2 
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 

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. 

'629 patent, col. 1,11. 26-39. 
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. 1,11. 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 
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 

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

3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. '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 [sic] for forming 
an array substrate for 
display, comprising: 

Kwak discloses a liquid crystal 
display panel includes a display 
part 10. See, e.g., Kwak, col. 1, 
11. 34-36, Fig. 1. 

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

Kwak discloses a transparent 
substrate 20 having an area, such 
as the etching area EA between 
gate link parts 15. See, e.g., 
Kwak, col. 2,11. 6-9, 20-23, Figs 
1 and 3. 
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Kwak discloses that at each 
crossover point of the gate lines 
and data lines there is a thin film 

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

transistor. See, e.g., Kwak at col. 
1,11. 43-45, Fig. 1. 
Kwak discloses gate links 15 and 
data links 33 is formed on 

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

transparent substrate 20 that 
connect to TFTs at the crossover 
points. 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. 
Kwak discloses gate pads 14 and forming connections pads, 

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

data pad 32 that contact the gate 
links 15 and data links 33. 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. 
Kwak discloses a pixel electrode 
is connected to the TFT to drive 

Forming pixel electrodes, 
and 

the liquid crystal cell. See, e.g., 
Kwak at col. 1,11. 45-46. 

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. 

Kwak discloses dummy patterns 
36 and 38 are located between 
gate pads 14 and data pads 32 
and the display part 10. See, e.g., 
Kwak at Figs 7 and 9. 

Kwak further discloses that the 
distance between the gate links in 
the convention art was 100 |im, 
but Kwak '069 teaches that the 
distance between the gate links 
and the dummy patterns is only 
10 (am, thus covering at least 
30% of the area. See, e.g., Kwak 
at col. 4,11. 28-41. Further, the 
dummy patterns 36 and 38 of 
Kwak do not contact the gate 
links 15 or data links 33. See, 
e.g., Kwak at Figs 7-12. 

CLAIM 10 
The method for forming an 
array substrate for display 
according to claim 9, 
wherein at least one of the 

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

wirings comprises at least an 
upper layer and a lower 
layer of conductive 
materials. '629 patent, col. 1,11. 26-39. 
CLAIM 11 

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 
alloys. 

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 12 
The '629 APA discloses a 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. 

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 '629 APA discloses 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. 

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 

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

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

'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, II. 26-39. 

DC:50680635.1 
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U.S. PATENT NO. 6.689.629 - KWAK IN VIEW OF KUBOTA 

U.S. Patent No. 6,862,069 to Kwak 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 Kwak 

Kwak discloses a liquid crystal 
display panel includes a display 
part 10. See, e.g., Kwak, col. 1, 

An array substrate for 
display, comprising: 

11. 34-36, Fig. 1. 
Kwak discloses a transparent 
substrate 20 having an area, such 
as the etching area EA between 
gate link parts 15. See, e.g., 

a layer of an insulating 
substrate, having an area; 

Kwak, col. 2,11. 6-9, 20-23, Figs 
1 and 3. 
Kwak discloses that at each 
crossover point of the gate lines 
and data lines there is a thin film 

a thin film transistor array 
formed on the insulating 
substrate; 

transistor. See, e.g., Kwak at col. 
1,11. 43-45, Fig. 1. 
Kwak discloses gate links 15 and 
data links 33 is formed on 
transparent substrate 20 that 
connect to TFTs at the crossover 

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 

points. 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. 

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

Kwak discloses gate pads 14 and 
data pad 32 that contact the gate 
links 15 and data links 33. 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. 

pixel electrodes, and Kwak discloses a pixel electrode 
is connected to the TFT to drive 
the liquid crystal cell. See, e.g., 
Kwak at col. 1,11. 45-46. 
Kwak discloses dummy patterns 
36 and 38 are located between 
gate pads 14 and data pads 32 
and the display part 10. See, e.g., 

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

Kwak at Figs 7 and 9. 

Kwak further discloses that the 
distance between the gate links in 
the convention art was 100 (am, 
but Kwak '069 teaches that the 
distance between the gate links 
and the dummy patterns is only 
10 (im, thus covering at least 
30% of the area. See, e.g., Kwak 
at col. 4,11. 28-41. Further, the 
dummy patterns 36 and 38 of 
Kwak do not contact the gate 
links 15 or data links 33. See, 
e.g., Kwak at Figs 7-12. 

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 
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. 
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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 
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, 
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 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. 

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 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. 

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 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 for forming an 
array substrate for display, 
comprising: 

Kwak discloses a liquid crystal 
display panel includes a display 
part 10. See, e.g., Kwak, col. 1, 
11. 34-36, Fig. 1. 

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

Kwak discloses a transparent 
substrate 20 having an area, such 
as the etching area EA between 
gate link parts 15. See, e.g., 
Kwak, col. 2,11. 6-9, 20-23, Figs 
1 and 3. 

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

Kwak discloses that at each 
crossover point of the gate lines 
and data lines there is a thin film 
transistor. See, e.g., Kwak at col. 
1,11. 43-45, Fig. 1. 

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

Kwak discloses gate links 15 and 
data links 33 is formed on 
transparent substrate 20 that 
connect to TFTs at the crossover 
points. 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. 

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

Kwak discloses gate pads 14 and 
data pad 32 that contact the gate 
links 15 and data links 33. 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. 

Forming pixel electrodes, Kwak discloses a pixel electrode 
is connected to the TFT to drive and 
the liquid crystal cell. See, e.g., 
Kwak at col. 1,11. 45-46. 

forming dummy conductive 
patterns, the dummy 

Kwak discloses dummy patterns 
36 and 38 are located between 
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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. 

gate pads 14 and data pads 32 
and the display part 10. See, e.g., 
Kwak at Figs 7 and 9. 

Kwak further discloses that the 
distance between the gate links in 
the convention art was 100 ^m, 
but Kwak '069 teaches that the 
distance between the gate links 
and the dummy patterns is only 
10 (im, thus covering at least 
30% of the area. See, e.g., Kwak 
at col. 4,11. 28-41. Further, the 
dummy patterns 36 and 38 of 
Kwak do not contact the gate 
links 15 or data links 33. See, 
e.g., Kwak at Figs 7-12. 

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 
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 

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 
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 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 
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 
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:50680640.1 
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U.S. PATENT NO. 6.689,629 - YOSHINORI 

Japanese Pub. No. H10-333151 to Yoshinori et al. anticipates Claims 1-5, 7-13, and 15-

16 of the '629 patent. 

Claim 1 Prior Art Disclosure - Yoshinori 
An array substrate for display, 
comprising: 

Yoshinori discloses an array substrate 1 including a 
display area 2. See, e.g., Yoshinori, Abstract, Figs 1-

a layer of an insulating substrate, 
having an area; 

Yoshinori discloses an array substrate 1, including an 
area. See, e.g., Yoshinori, Abstract, Figs 1-3. 
Yoshinori discloses an array of TFTs is formed on the 
array substrate 1 in the display area 2. See, e.g., 
Yoshinori, Abstract, ^ 20, Figs 1-3, 6-7. 
Yoshinori discloses scan and signal wiring that 
connect to the scan and signal electrodes 6 and 9. See, 

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 
communication with at least one of the 

e.g., Yoshinori, <][ 20, Figs 1-3. 

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

Yoshinori discloses connection pads 3 and 4 that 
connect to the scan and signal wiring. See, e.g., 
Yoshinori, f 20, Figs 1-3. 

pixel electrodes, and Yoshinori discloses pixels electrodes 10. See, e.g., 
Yoshinori, Abstract, Figs 1-3. 

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. ^ 

Yoshinori discloses equal-interval projection steps 5 
are located between the connection pads 3 and 4 and 
the pixel electrodes 10. Yoshinori teaches, for 
example, the projection steps of 5 [xm in diameter are 
located at 5 [im intervals, thus covering at least 30% of 
the area. See, e.g., Yoshinori, ̂  20. Further, the 
projection steps or dummy patterns of Yoshinori do 
not contact the scan and signal wirings. See, e.g., 
Yoshinori, Figs 1-3. 

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. 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer of titanium/aluminum or can be a monolayer or 
multilayer film of conductive metal. See, e.g., 
Yoshinori, 120. 

CLAIM 3 
The array substrate for display 
according to claim 2 wherein the lower 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer of titanium/aluminum or can be a monolayer or 
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layer wiring material is selected from 
the group consisting of aluminum and 
aluminum alloys. 

multilayer film of conductive metal. See, e.g., 
Yoshinori, f 20. 

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. 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer of titanium/aluminum or can be a monolayer or 
multilayer film of conductive metal. See, e.g., 
Yoshinori, 120. 

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. 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer of titanium/aluminum or can be a monolayer or 
multilayer film of conductive metal. See, e.g., 
Yoshinori, f 20. 

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. 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer including titanium, which would inherently 
meet this limitation. See, e.g., Yoshinori, H 20. 

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. 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer including titanium, which would inherently 
meet this limitation. See, e.g., Yoshinori, 120. 

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

Yoshinori discloses an array substrate 1 including a 
display area 2. See, e.g., Yoshinori, Abstract, Figs 1-

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

Yoshinori discloses an array substrate 1, including an 
area. See, e.g., Yoshinori, Abstract, Figs 1-3. 
Yoshinori discloses an array of TFTs is formed on the 
array substrate 1 in the display area 2. See, e.g., 

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

Yoshinori, Abstract, 120, Figs 1-3, 6-7. 
each wiring having a first end, the 
wiring in communication with at least 
on of the transistors in the thin film 
array; 

Yoshinori discloses scan and signal wiring that 
connect to the scan and signal electrodes 6 and 9. See, 
e.g., Yoshinori, ^ 20, Figs 1-3. 
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Yoshinori discloses connection pads 3 and 4 that 
connect to the scan and signal wiring. See, e.g., 
Yoshinori, 120, Figs 1-3. 

forming connections pads, each 
connection pad contacting the first end 
of at most one of the plurality of 
wirings; 
forming pixel electrodes, and Yoshinori discloses pixels electrodes 10. See, e.g., 

Yoshinori, Abstract, Figs 1-3. 

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. ' • 

Yoshinori discloses equal-interval projection steps 5 
are located between the connection pads 3 and 4 and 
the pixel electrodes 10. Yoshinori teaches, for 
example, the projection steps of 5 (im in diameter are 
located at 5 [xm intervals, thus covering at least 30% of 
the area. See, e.g., Yoshinori, f 20. Further, the 
projection steps or dummy patterns of Yoshinori do 
not contact the scan and signal wirings. See, e.g., 
Yoshinori, Figs 1-3. 

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. 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer of titanium/aluminum or can be a monolayer or 
multilayer film of conductive metal. See, e.g., 
Yoshinori, 120. 

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 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer of titanium/aluminum or can be a monolayer or 
multilayer film of conductive metal. See, e.g., 
Yoshinori, ^ 20. 

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. 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer of titanium/aluminum or can be a monolayer or 
multilayer film of conductive metal. See, e.g., 
Yoshinori, K 20. 
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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. 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer of titanium/aluminum or can be a monolayer or 
multilayer film of conductive metal. See, e.g., 
Yoshinori, f 20. 

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. 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer including titanium, which would inherently 
meet this limitation. See, e.g., Yoshinori, <][ 20. 

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. 

Yoshinori discloses the signal electrode 9 comprises a 
bilayer including titanium, which would inherently 
meet this limitation. See, e.g., Yoshinori, f 20. 

DC:50680643.1 
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U.S. PATENT NO. 6.689.629 - YOSHINORI m YEW OF SONG 

Japanese Pub. No. H10-333151 to Yoshinori et al. 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 -
YOSHINORI SONG 

An array substrate for 
display, comprising: 

Yoshinori discloses an array 
substrate 1 including a display 
area 2. See, e.g., Yoshinori, 
Abstract, Figs 1-3. 

a layer of an insulating 
substrate, having an area; 

Yoshinori discloses an array 
substrate 1, including an area. 
See, e.g., Yoshinori, Abstract, 
Figs 1-3. 

a thin film transistor array 
formed on the insulating 
substrate; 

Yoshinori discloses an array of 
TFTs is formed on the array 
substrate 1 in the display area 2. 
See, e.g., Yoshinori, Abstract, I 
20, Figs 1-3, 6-7. 

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 

Yoshinori discloses scan and 
signal wiring that connect to the 
scan and signal electrodes 6 and 
9. See, e.g., Yoshinori, f 20, 
Figs 1-3. 

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

Yoshinori discloses connection 
pads 3 and 4 that connect to the 
scan and signal wiring. See, e.g., 
Yoshinori, ^ 20, Figs 1-3. of the plurality of wirings; 

pixel electrodes, and Yoshinori discloses pixels 
electrodes 10. See, e.g., 
Yoshinori, Abstract, Figs 1-3. 

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 

Yoshinori discloses equal-
interval projection steps 5 are 
located between the connection 
pads 3 and 4 and the pixel 
electrodes 10. Yoshinori teaches. 
for example, the projection steps 
of 5 [Am in diameter are located 
at 5 [xm intervals, thus covering 
at least 30% of the area. See, 
e.g., Yoshinori, H 20. Further, 
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contact with any of the 
wiring. 

the projection steps or dummy 
patterns of Yoshinori do not 
contact the scan and signal 
wirings. See, e.g., Yoshinori, 
Figs 1-3. 

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. 
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. 

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 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 

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

Song col 4,11. 30-50; col. 811. 
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. 811. 
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 
display, comprising: 

Yoshinori discloses an array 
substrate 1 including a display 
area 2. See, e.g., Yoshinori, 
Abstract, Figs 1-3. 

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

Yoshinori discloses an array 
substrate 1, including an area. 
See, e.g., Yoshinori, Abstract, 
Figs 1-3. 

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

Yoshinori discloses an array of 
TFTs is formed on the array 
substrate 1 in the display area 2. 
See, e.g., Yoshinori, Abstract, f 
20, Figs 1-3, 6-7. 

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

Yoshinori discloses scan and 
signal wiring that connect to the 
scan and signal electrodes 6 and 
9. See, e.g., Yoshinori,"][ 20, 
Figs 1-3. thin film array; 

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

Yoshinori discloses connection 
pads 3 and 4 that connect to the 
scan and signal wiring. See, e.g.. 
Yoshinori, ^ 20, Figs 1-3. 

Forming pixel electrodes, Yoshinori discloses pixels 
electrodes 10. See, e.g., 
Yoshinori, Abstract, Figs 1-3. 

and 
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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. 

Yoshinori discloses equal-
interval projection steps 5 are 
located between the connection 
pads 3 and 4 and the pixel 
electrodes 10. Yoshinori teaches, 
for example, the projection steps 
of 5 [im in diameter are located 
at 5 nm intervals, thus covering 
at least 30% of the area. See, 
e.g., Yoshinori, 120. Further, 
the projection steps or dummy 
patterns of Yoshinori do not 
contact the scan and signal 
wirings. See, e.g., Yoshinori, 
Figs 1-3. 

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. 811. 
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 Song discloses a dual layer 
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wiring including aluminum 
with chromium. 

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. 

molybdenum, tantalum or 
antimony on top. See e.g.. 
Song col 4,11. 30-50; col. 811. 
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. 

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:50680646.1 
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U.S. PATENT NO. 6.689.629 - YOSHINORI IN VIEW OF '629 APA 

Japanese Pub. No. H10-333151 to Yoshinori et al. in view 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 -
YOSHINORI THE *629 APA 

An array substrate for 
display, comprising: 

Yoshinori discloses an array 
substrate 1 including a display 
area 2. See, e.g., Yoshinori, 
Abstract, Figs 1-3. 

a layer of an insulating 
substrate, having an area; 

Yoshinori discloses an array 
substrate 1, including an area. 
See, e.g., Yoshinori, Abstract, 
Figs 1-3. 

a thin film transistor array 
formed on the insulating 
substrate; 

Yoshinori discloses an array of 
TFTs is formed on the array 
substrate 1 in the display area 2. 
See, e.g., Yoshinori, Abstract, "ft 
20, Figs 1-3, 6-7. 

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 

Yoshinori discloses scan and 
signal wiring that connect to the 
scan and signal electrodes 6 and 
9. See, e.g., Yoshinori, 120, 
Figs 1-3. 

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

Yoshinori discloses connection 
pads 3 and 4 that connect to the 
scan and signal wiring. See, e.g., 

oif the plurality of wirings; Yoshinori, 1[ 20, Figs 1-3. 
Yoshinori discloses pixels 
electrodes 10. See, e.g., 
Yoshinori, Abstract, Figs 1-3: 

pixel electrodes, and 

CC15- 1 

Page 479 of 1919



APPENDIX CC15 

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. 

Yoshinori discloses equal-
interval projection steps 5 are 
located between the connection 
pads 3 and 4 and the pixel 
electrodes 10. Yoshinori teaches, 
for example, the projection steps 
of 5 [xm in diameter are located 
at 5 [Am intervals, thus covering 
at least 30% of the area. See, 
e.g., Yoshinori, If 20. Further, 
the projection steps or dummy 
patterns of Yoshinori do not 
contact the scan and signal 
wirings. See, e.g., Yoshinori, 
Figs 1-3. 

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 
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 

The '629 APA discloses a 
lower layer wiring material of 
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3, wherein the upper layer 
wiring material is selected 
from the group consisting of 
molybdenum, chromium, 
tantalum, titanium and 
alloys thereof. 

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. 

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

Yoshinori discloses an array 
substrate 1 including a display 
area 2. See, e.g., Yoshinori, 
Abstract, Figs 1-3. 

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

Yoshinori discloses an array 
substrate 1, including an area. 
See, e.g., Yoshinori, Abstract, 
Figs 1-3. 

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

Yoshinori discloses an array of 
TFTs is formed on the array 
substrate 1 in the display area 2. 
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See, e.g., Yoshinori, Abstract, f 
20, Figs 1-3,6-7. 

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

Yoshinori discloses scan and 
signal wiring that connect to the 
scan and signal electrodes 6 and 
9. See, e.g., Yoshinori, H 20, 

thin film array; Figs 1-3. 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 
wirings; 

Yoshinori discloses connection 
pads 3 and 4 that connect to the 
scan and signal wiring. See, e.g.. 
Yoshinori, •][ 20, Figs 1-3. 

Forming pixel electrodes, Yoshinori discloses pixels 
electrodes 10. See, e.g., 
Yoshinori, Abstract, Figs 1-3. 

and 

forming dummy conductive Yoshinori discloses equal-
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the pads 3 and 4 and the pixel 
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. 

interval projection steps 5 are 
located between the connection 

electrodes 10. Yoshinori teaches, 
for example, the projection steps 
of 5 [xm in diameter are located 
at 5 pim intervals, thus covering 
at least 30% of the area. See, 
e.g., Yoshinori, f 20. Further, 
the projection steps or dummy 
patterns of Yoshinori do not 
contact the scan and signal 
wirings. See, e.g., Yoshinori, 
Figs 1-3. 

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 

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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tantalum, titanium or from the group consisting of 
aluminum and aluminum molybdenum. See e.g., the 

'629 patent, col. 1,11. 26-39. alloys. 
CLAIM 12 

The '629 APA discloses a 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. 

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 '629 APA discloses 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 

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 '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 

The '629 APA discloses a 
lower layer wiring material of 
aluminum and an upper layer 
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wherein the upper layer 
wiring material does not 
become insoluble in an acid 
or alkaline etchant. 

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:50680653.1 
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U.S. PATENT NO. 6,689.629 - YOSHDMORI IN VIEW OF KUBOTA 

Japanese Pub. No. H10-333151 to Yoshinori et al. 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 -
YOSHINORI KUBOTA 
Yoshinori discloses an array 
substrate 1 including a display 
area 2. See, e.g., Yoshinori, 
Abstract, Figs 1-3. 

An array substrate for 
display, comprising: 

a layer of an insulating 
substrate, having an area; 

Yoshinori discloses an array 
substrate 1, including an area. 
See, e.g., Yoshinori, Abstract, 
Figs 1-3. 

a thin film transistor array 
formed on the insulating 
substrate; 

Yoshinori discloses an array of 
TFTs is formed on the array 
substrate 1 in the display area 2. 
See, e.g., Yoshinori, Abstract, K 
20, Figs 1-3, 6-7. 

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 

Yoshinori discloses scan and 
signal wiring that connect to the 
scan and signal electrodes 6 and 
9. See, e.g., Yoshinori, ^ 20, 
Figs 1-3. 

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

Yoshinori discloses connection 
pads 3 and 4 that connect to the 
scan and signal wiring. See, e.g.. 

of the plurality of wirings; Yoshinori, H 20, Figs 1-3. 
pixel electrodes, and Yoshinori discloses pixels 

electrodes 10. See, e.g., 
Yoshinori, Abstract, Figs 1-3. 

Dummy conductive 
patterns, the dummy 
patterns comprising at least 
about 30% of the area of the pads 3 and 4 and the pixel 
insulating substrate, the 
dummy conductive patterns 
situated between the 
connection pads and the 
pixel electrodes such that at least 30% of the area. See, 
the dummy patters are not in e.g., Yoshinori, K 20. Further, 

Yoshinori discloses equal-
interval projection steps 5 are 
located between the connection 

electrodes 10. Yoshinori teaches. 
for example, the projection steps 
of 5 (xm in diameter are located 
at 5 (Am intervals, thus covering 
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contact with any of the 
wiring. 

the projection steps or dummy 
patterns of Yoshinori do not 
contact the scan and signal 
wirings. See, e.g., Yoshinori, 
Figs 1-3. 

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

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. 

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. 

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: 

Yoshinori discloses an array 
substrate 1 including a display 
area 2. See, e.g., Yoshinori, 
Abstract, Figs 1-3. . 

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

Yoshinori discloses an array 
substrate 1, including an area. 
See, e.g., Yoshinori, Abstract, 
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Figs 1-3. 
forming a thin film 
transistor array formed on 
the insulating substrate; 

Yoshinori discloses an array of 
TFTs is formed on the array 
substrate 1 in the display area 2. 
See, e.g., Yoshinori, Abstract, 1 
20, Figs 1-3, 6-7. 

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

Yoshinori discloses scan and 
signal wiring that connect to the 
scan and signal electrodes 6 and 
9. See, e.g., Yoshinori, 120, 

thin film array; Figs 1-3. 
forming connections pads, 
each connection pad 
contacting the first end of at 
most one of the plurality of 

Yoshinori discloses connection 
pads 3 and 4 that connect to the 
scan and signal wiring. See, e.g., 
Yoshinori, ^ 20, Figs 1-3. 

wirings; 
Forming pixel electrodes. Yoshinori discloses pixels 

electrodes 10. See, e.g., 
Yoshinori, Abstract, Figs 1-3. 

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. 

Yoshinori discloses equal-
interval projection steps 5 are 
located between the connection 
pads 3 and 4 and the pixel 
electrodes 10. Yoshinori teaches, 
for example, the projection steps 
of 5 [xm in diameter are located 
at 5 fim intervals, thus covering 
at least 30% of the area. See, 
e.g., Yoshinori, H 20. Further, 
the projection steps or dummy 
patterns of Yoshinori do not 
contact the scan and signal 
wirings. See, e.g., Yoshinori, 
Figs 1-3. 

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. 

CC16-4 

Page 488 of 1919



APPENDIX CC16 

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, 

alloys. tantalum, molybdenum or 
alloys thereof. See e.g., 
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 
arid 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 
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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. 
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U.S. PATENT NO. 6.689.629 - TOMOYUKI 

Japanese Pub. No. 2000-098909 to Tomoyuki anticipates Claims 1 and 9 of the '629 

patent. 

PRIOR ART DISCLOSURE - TOMOYUKI '909 Claim 1 
An array substrate for display, 
comprising: 

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

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. 
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; 

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 

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

transistors in the thin film 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 contact with any of the 
wiring. 

Tomoyuki discloses 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, 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, K 32, 
Figures 1, 5-6. The dummy film 5 and 5a would 
comprise at least 30% of the area or a specified region. 

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

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

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

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

Tomoyuki, Abstract, 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, and Tomoyuki discloses pixel electrodes 12. See, e.g.. 
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 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, 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, I 32, 
Figures 1, 5-6..The dummy film 5 and 5a would 
comprise at least 30% of the area or a specified region. 

DC:50680663.1 
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U.S. PATENT NO. 6.689.629 - TOMOYUKI IN VIEW OF SONG 

Japanese Pub. No. 2000-098909 to Tomoyuki 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 -
TOMOYUKI (909 

PRIOR ART DISCLOSURE -
SONG 

An array substrate for 
display, comprising: 

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

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 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, 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, f 32, Figures 1, 5-6. 
The dummy film 5 and 5a 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. 

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. 
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. 

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 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 

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

Song col 4,11. 30-50; col. 811. 
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. 811. 
5-18. 

CLAIM 8 
Song discloses a dual layer 
wiring including aluminum 
with chromium, 

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. 

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

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

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

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

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

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. 

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 
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 

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 
alloys thereof. 

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. 811. 
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:50680667.1 
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U.S. PATENT NO. 6.689.629 - TOMOYUKI IN VIEW OF THE '629 APA 

Japanese Pub. No. 2000-098909 to Tomoyuki 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 -
TOMOYUKI '909 THE '629 APA 

An array substrate for 
display, comprising: 

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

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 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, 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 5a 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. 1 

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 
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 

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

wiring material is selected 
from the group consisting of 
molybdenum and alloys 
thereof. molybdenum. See e.g., the 

'629 patent, col. 1,11. 26-39. 
CLAIM? 

The '629 APA discloses 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. 

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. 

CLAIMS 
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 

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. 

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

CLAIM 9 
Tomoyuki discloses a TFT array 
substrate 11 including display 
pixels. See, e.g., Tomoyuki, 
Abstract, Figs 1,5-6. 

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

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

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

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

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

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

each wiring having a first 
end, the wiring in 
communication with at least 
on of the transistors in the 
thin film array; 
forming connections pads, -Tomoyuki discloses that the gate 
each connection pad driver and drain driver connect to 
contacting the first end of at the gate lines GLs and drain lines 
most one of the plurality of DLs. See, e.g., Tomoyuki, 

Figs 1, 5-6. 
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