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PATTERNING OF INDIUM-TIN OXIDE (ITO) 
FOR PRECISION-CUTTING AND ALIGNING 
A LIQUID CRYSTAL DISPLAY (LCD) PANEL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to liquid crystal displays 

(LCDs) and, more particularly, to an LCD panel and a 
method of improved patterning of indium-tin oxide (ITO) 
for precision-cutting and aligning of the LCD panel. 

2. Description of Related Art 
A liquid crystal display (LCD) is a thin, lightWeight 

display device that has no moving parts. It consists of an 
electrically-controlled, light-polarising liquid that is trapped 
in cells betWeen tWo transparent polarising sheets. The 
polarising axes of the tWo sheets are aligned perpendicular 
to each other. Each cell is supplied With electrical contacts 
that alloW an electric ?eld to be applied to the liquid inside. 
LCDs that have a small number of segments, such as 

those used in digital Watches and pocket calculators, are 
supplied With one electrical contact for each segment. The 
electrical signal used to drive each segment is supplied from 
an external circuit. Small and medium-sized displays have a 
passive matrix structure, Which has one set of contacts for 
each roW and column of the display, rather than one for each 
pixel. 
A conventional LCD consists of an upper glass substrate 

and a loWer glass substrate positioned in spaced parallel 
relation. One or more transparent electrodes are formed on 
the upper surface of the loWer glass substrate. One or more 
transparent electrodes are also formed on the loWer surface 
of the upper glass substrate. The liquid crystal material is 
sandWiched betWeen the tWo glass substrates and a polar 
iZing ?lm is added to the outer side of each substrate. 
Because an LCD requires backlighting in order to provide 
the light source for each pixel, the glass substrate is formed 
of a transparent material, such as glass and the electrodes are 
also formed of a transparent, electrically conductive mate 
rial, such as ITO. 

Because each panel of an LCD is formed of a transparent 
substrate that has transparent electrodes, there are no visible 
features that are useful in performing a precision cutting 
operation in the manufacture thereof and, thus, the accuracy 
to Which an LCD panel may be siZed is limited. Further 
more, the lack of visible features is prohibitive for aligning 
one LCD panel to another. 

Therefore, What is needed, and not disclosed in the art, is 
a method of providing visible features for accurately cutting 
and grinding a transparent substrate that has transparent ITO 
lines formed thereon to a desired precise dimension and 
visible features for use in aligning one LCD panel to another. 

SUMMARY OF THE INVENTION 

The invention is a panel for use in a liquid crystal display 
(LCD). The panel includes an electrically insulative and 
optically transparent substrate, at least one electrically con 
ductive and optically transparent line disposed on the sub 
strate and an electrically conductive and optically opaque 
contact disposed adjacent at least one end of each line in 
electrical contact thereWith. 

The substrate can be rectangular and at least one comer of 
the rectangular substrate can include an electrically conduc 
tive and optically opaque comer mark. Each line, each 
contact and each comer mark can be formed from an 
optically transparent metal deposited on the substrate and 
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2 
each contact and each comer mark can further be formed 
from an optically opaque metal deposited over the optically 
transparent metal thereof. 
The substrate can be comprised of glass, the optically 

transparent metal can be comprised of indium-tin oxide and 
the optically opaque metal can be comprised of at least one 
of chrome, aluminum and nickel. 
The invention is also a method of forming a panel for use 

in a liquid crystal display (LCD). The method includes (a) 
depositing a ?rst, electrically conductive and optically trans 
parent, material on one surface of an electrically insulative 
and optically transparent substrate; (b) depositing a second, 
electrically conductive and optically opaque, material on the 
surface of the ?rst material opposite the substrate; (c) 
selectively removing one or more portions of the second 
material to de?ne at least one line of second material; (d) 
selectively removing one or more portions of the ?rst 
material exposed by the removal of the overlaying portion(s) 
of the second material in step (c); and (e) selectively 
removing the second material de?ning each line thereof 
except for a portion of the second material adjacent at least 
one end of the line. 
BetWeen steps (b) and (c), the method can further include 

depositing a photoresist on the surface of the second mate 
rial opposite the ?rst material and selectively removing the 
one or more portions of the photoresist thereby exposing the 
one or more portions of the second material. 
BetWeen steps (d) and (e), the method can further include, 

except for the remaining photoresist overlaying the second 
material adjacent the one end of the line, removing the 
remaining photoresist overlaying each line of the second 
material. 
The method can further include (f) removing the remain 

ing photoresist overlaying the second material adjacent the 
one end of the line. 
When the photoresist is a positive photoresist, prior to 

removal, the photoresist being removed can be selectively 
rendered soluble. 

Steps (c)-(e) can further de?ne a comer mark adjacent at 
least one comer of the substrate. Each corner mark can 

comprise a deposit of second material overlaying a deposit 
of ?rst material overlaying the substrate adjacent the comer 
of the substrate. 
The invention is also a method of forming a panel for use 

in a liquid crystal display (LCD). The method includes (a) 
depositing transparent electrically conductive material on a 
transparent electrically insulative substrate; (b) depositing 
non-transparent electrically conductive material on the 
transparent electrically conductive material; (c) depositing 
photoresist on the non-transparent electrically conductive 
material; (d) selectively removing a portion of the photore 
sist; (e) selectively removing the non-transparent electrically 
conductive material that underlaid the portion of the photo 
resist removed in step (d) thereby leaving a ?rst portion of 
the non-transparent electrically conductive layer With the 
photoresist thereon; (f) selectively removing the portion of 
the transparent electrically conductive material that under 
laid the non-transparent electrically conductive material 
removed in step (e) thereby leaving a ?rst portion of the 
transparent electrically conductive material underlying the 
?rst portion of the non-transparent electrically conductive 
material With the photoresist thereon; (g) selectively remov 
ing a portion of the remaining photoresist on the ?rst portion 
of the non-transparent electrically conductive material 
thereby leaving a second portion of the non-transparent 
electrically conductive material With the photoresist thereon; 
(h) selectively removing a portion of the non-transparent 
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electrically conductive material that underlaid the portion of 
the photoresist removed in step (g) thereby exposing a 
surface of the ?rst portion of the transparent electrically 
conductive material; and (i) removing the remaining photo 
resist on the second portion of non-transparent electrically 
conductive material thereby exposing an underlying surface 
of a stack of material that includes non-transparent electri 
cally conductive material overlaying transparent electrically 
conductive material overlaying a portion of the substrate. 

The ?rst portion of the transparent electrically conductive 
material exposed in step (h) can de?ne one or more spaced 
parallel lines of the transparent electrically conductive mate 
rial. The stack of material in step (i) can de?ne (1) one or 
more contacts each of Which is in electrical communication 
With a line of the transparent electrically conductive material 
and/ or (2) one or more comer marks each of Which is located 
adjacent a corner of the substrate. Each comer mark can be 
electrically isolated from each other corner mark and each 
line. 

BetWeen step (c) and step (d), the method can further 
include selectively rendering the portion of the photoresist 
soluble. BetWeen step (f) and step (g), the method can 
further include selectively rendering the portion of the 
remaining photoresist soluble. BetWeen step (h) and step (i), 
the method can further include selectively rendering the 
remaining photoresist soluble. 

Nitric acid can be utiliZed to remove the non-transparent 
electrically conductive material. Hydrochloric acid can be 
utiliZed to remove the transparent electrically conductive 
material. 

Lastly, the invention is a method of forming a panel for 
use in a liquid crystal display (LCD). The method includes 
(a) providing a substrate having a layer of a ?rst material 
thereon and a layer of a second material on the layer of the 
?rst material; (b) removing one or more portions of the 
second material thereby de?ning at least one line of second 
material; (c) removing one or more portions of the ?rst 
material exposed by the removal of the second material in 
step (b) thereby de?ning under each line of second material 
at least one line of ?rst material; and (d) except for a portion 
of the second material adjacent at least one end of each line 
thereof, removing the second material de?ning each line 
thereby exposing the portion of each line of ?rst material 
under the removed second material 

Steps (b)-(d) can further de?ne a corner mark adjacent at 
least one comer of the substrate. Each corner mark can 
comprise a deposit of second material overlaying a deposit 
of ?rst material overlaying the substrate adjacent the corner 
of the substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a plan vieW of a ITO panel in accordance With 
the present invention; 

FIG. 1B is a section taken along line IB-IB in FIG. 1A; 
FIG. 1C is a section taken along line IC-IC in FIG. 1A; 
FIG. 1D is a section taken along line ID-ID in FIG. 1A; 
FIG. 2 is a How diagram of a method of making an ITO 

panel in accordance With the present invention; 
FIGS. 3A-9C are vieWs of various steps of an ITO panel 

formed in accordance With the present invention; 
FIGS. 10A and 10B are top and end vieWs, respectively, 

of an LCD assembly formed from a pair of ITO panels in 
accordance With the present invention; and 

FIGS. 11A and 11B are top and end vieWs, respectively, 
of the LCD assembly of FIGS. 10A and 10B including a set 
of contact pads. 

5 

20 

30 

35 

40 

45 

50 

60 

4 
DETAILED DESCRIPTION OF THE 

INVENTION 

With reference to FIG. 1A, ITO panel 100 includes a 
substrate 110 formed of a transparent material, such as glass, 
upon Which is deposited a plurality of ITO lines 112 that is 
arranged in parallel to form a set of transparent, electrically 
conductive electrodes. A plurality of contacts 114 is formed 
atop opposing ends of ITO lines 112. Contacts 114 are 
formed from non-transparent material, as described in more 
detail in FIGS. 1C and 1D, and provide an electrical contact 
means to ITO lines 112. 

In one exemplary embodiment, ITO lines 112 are 20 mils 
Wide and spaced 10 mils apart and substrate 110 is siZed 
such that tWo ITO panels 100 may be arranged side-to-side 
in a tiled arrangement, While still maintaining the 10 mil 
spacing betWeen ITO lines 112 across the boundary from 
one ITO panel 100 to the next. The aforementioned dimen 
sions are exemplary only since ITO lines 112 may be formed 
of any desired length, Width, and spacing, and substrate 110 
may be siZed according. 

With reference to FIG. 1B, and With continuing reference 
to FIG. 1A, desirably the plurality of ITO lines 112 are 
evenly spaced on substrate 110. The thickness of substrate 
110 is desirably in the range of, for example, 0.5-1.0 mm. 
The thickness of ITO lines 112 is desirably in the range of, 
for example, 100-500 nm. 

With reference to FIGS. 1C and 1D, and With continuing 
reference to FIGS. 1A and 1B, each contact 114 is formed of 
a layer of plating material 116 deposited atop a respective 
ITO line 112. Plating material 116 is desirably a non 
transparent, electrically conductive material, such as 
chrome, aluminum, nickel, or other suitable metal. HoWever, 
this is not to be construed as limiting the invention. The 
thickness of plating material 116 is desirably in the range of, 
for example, 50-200 nm. 

FIGS. 1A-1D shoW substrate 110 at its ?nished siZe, While 
FIGS. 2 through 9D shoW further details of forming ITO 
panel 100, Which initially includes substrate 110 at an 
un?nished siZe. 

With reference to FIG. 2, a method of forming ITO panel 
100 Will noW be described With reference to FIGS. 3A-9C. 
With reference to FIGS. 3A and 3B, Which illustrate a top 

vieW of a multi-layer structure 300 and a section taken along 
line IIIB-IIIB in FIG. 3A, respectively, the method com 
mences at step 210 Wherein rough-cut multi-layer 300 
structure is formed. Multi-layer structure 300 includes sub 
strate 110 at an un?nished siZe. Multi-layer structure 300 
further includes an ITO layer 310 deposited on substrate 
110, a plating layer 312 deposited on ITO layer 310 and a 
photoresist layer 314 deposited on plating layer 312. ITO 
layer 310 is a layer of indium-tin oxide (ITO) that desirably 
has a thickness of betWeen 100 and 500 nm. Plating layer 
312 is a layer of non-transparent, electrically conductive 
material, such as, Without limitation, chrome, aluminum, 
nickel or other suitable metal, that desirably has a thickness 
of betWeen 50 and 200 nm. ITO layer 310 and plating layer 
312 can be deposited by any suitable technique, such as 
sputtering or evaporation. Photoresist layer 314 is a light 
sensitive material used in the process of photolithography to 
form a pattern on a surface. Photoresist layer 314 is typically 
deposited in liquid form by any standard technique, such as 
spin coating, spray coating or dip coating. 

Photoresists are classi?ed into tWo groups: positive resists 
and negative resists. Photoresist layer 314 can be a positive 
resist Wherein the exposed areas become more sensitive to 
chemical etching Whereupon the exposed areas can be 
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removed during the developing process. A positive resist is 
a type of photoresist in Which the portion of the photoresist 
that is exposed to light, such as ultraviolet (UV) light, 
becomes soluble to the photoresist developer and the portion 
of the photoresist that is unexposed remains insoluble to the 
photoresist developer. Alternatively, photoresist layer 314 
can be a negative resist Wherein the exposed areas become 
resistant to chemical etching Whereupon the unexposed 
areas can be removed during the developing process. A 
negative resist is a type of photoresist in Which the portion 
of the photoresist that is exposed to light becomes relatively 
insoluble to the photoresist developer and the portion of the 
photoresist that is unexposed is dissolved by the photoresist 
developer. 

With reference to FIGS. 4A, 4B, and 4C, Which illustrate 
a top vieW of multi-layer structure 300, a section taken along 
line IVB-IVB in FIG. 4A and a Detail A of a photoresist 
corner mark 412d, respectively, the method advances to step 
212 Wherein photoresist layer 314 is patterned and exposed 
to form a plurality of photoresist lines 410 and a plurality of 
photoresist corner marks 412, i.e., photoresist comer marks 
412a, 412b, 4120 and 412d. Photoresist lines 410 and 
photoresist corner marks 412 are de?ned on the surface of 
photoresist layer 314 by the exposure of photoresist layer 
314 to UV light through a photomask (not shoWn), as is Well 
knoWn. In the case Where photoresist layer 314 is a positive 
resist, the portion of photoresist layer 314 that de?nes 
photoresist lines 410 and photoresist corner marks 412 is 
protected by the photomask (not shoWn) and, thus, is not 
exposed to the UV light. 

The method then advances to step 214 Wherein multi 
layer structure 300 is exposed to a standard photoresist 
developer, Which is a solution used to resolve an image after 
its exposure by dissolving selected parts of the photoresist 
folloWing its selective irradiation. In the case Where photo 
resist layer 314 is a positive resist, the portion of photoresist 
layer 314 that Was exposed to UV light in step 212 becomes 
soluble to the photoresist developer, i.e., chemical etch out. 
As a result, the photoresist material of the portion of 
photoresist layer 314 that is outside of the area that de?nes 
photoresist lines 410 and photoresist corner marks 412 is 
stripped aWay thereby de?ning photoresist lines 410 and 
photoresist comer marks 412 atop plating layer 312 of 
multi-layer structure 300. 

The method then advances to step 216 Wherein photore 
sist lines 410 are exposed to UV light through a photomask 
(not shoWn) in an active area 414 of multi-layer structure 
300. Active area 414 is representative of an area Wherein an 
array of display pixels is to be formed. In the case in Which 
photoresist layer 314 is a positive resist, the portion of 
photoresist lines 410 that fall outside of active area 414 is 
protected by the photomask and, thus, not exposed to the UV 
light. 

With reference to FIGS. 5A, 5B and 5C, Which illustrate 
a top vieW of multi-layer structure 300, a section taken along 
line VB-VB of FIG. 5A and a Detail B of plated comer mark 
512d, respectively, the method then advances to step 218 
Wherein plating layer 312 is etched to form a plurality of 
plated lines 510 and a plurality of plated comer marks 512, 
i.e., plated comer marks 512a, 512b, 5120 and 512d. In step 
218, the entire surface of multi-layer structure 300, i.e., 
inside and outside active area 414, is chemically etched. If 
plating layer 312 is formed of, for example, chrome, the 
entire surface of multi-layer structure 300 is chemically 
etched With, for example, nitric acid. The portions of plating 
layer 312 that are not protected by photoresist lines 410 and 
photoresist corner marks 412 are exposed to the nitric acid 
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6 
Whereupon the portion of plating layer 312 betWeen photo 
resist lines 410 and photoresist comer marks 412 is stripped 
aWay thereby de?ning a set of plated lines 510 and plated 
corner marks 512 atop ITO layer 310 of multi-layer structure 
300. Importantly, photoresist lines 410 exposed to UV light 
in step 216 are not stripped aWay by the nitric acid utiliZed 
to strip aWay the portion of plating layer 312 betWeen 
photoresist lines 410 and photoresist comer marks 412. 

With reference to FIGS. 6A, 6B and 6C, Which illustrate 
a top vieW of multi-layer structure 300, a section taken along 
line VIB-VIB of FIG. 6A and a Detail C of comer mark 
610d, respectively, the method then advances to step 220 
Wherein ITO layer 310 is etched to form a plurality of ITO 
lines 112 and a plurality of ITO corner marks 610, i.e., 
corner mark 610A, 610B, 610C and 610D. In step 220, the 
entire surface of multi-layer structure 300, i.e., inside and 
outside active area 414, is chemically etched With, for 
example, hydrochloric acid. The portions of ITO layer 310 
that are not protected by photoresist lines 410 and photore 
sist corner marks 412 are exposed to the hydrochloric acid 
Whereupon the portion of ITO layer 310 betWeen photoresist 
lines 410 and photoresist corner marks 412 is stripped aWay 
thereby de?ning a set of ITO lines 112 and comer marks 610 
atop substrate 110 of multi-layer structure 300. For example, 
corner mark 610d is formed adjacent are comer of multi 
layer structure 300 by a stack-up of material that includes 
ITO corner mark 612d, plated corner mark 512d, and 
photoresist corner mark 412d. In like manner, the structures 
of corner marks 610a, 6101) and 6100 are formed adjacent 
the three other comers of multi-layer structure 300. Impor 
tantly, photoresist lines 410 exposed to UV light in step 216 
are not stripped aWay by the hydrochloric acid utilized to 
strip aWay the portion of ITO layer 310 betWeen photoresist 
lines 410 and photoresist corner marks 412. 

With reference to FIGS. 7A, 7B and 7C, Which illustrate 
a top vieW of multi-layer structure 300, a section taken along 
line VIIB-VIIB of FIG. 7A and a section taken along line 
VIIIC-VIIIC of 7A, the method then advances to step 222 
Wherein photoresist lines 410 are stripped aWay in active 
area 414 only. In step 222, multi-layer structure 300 is 
exposed to a standard photoresist developer. In the case in 
Which photoresist lines 410 are formed of a positive resist, 
the portion of photoresist lines 410 that Were exposed to UV 
light at step 216 becomes soluble to the photoresist devel 
oper. As a result, the photoresist material of the portion of 
photoresist lines 410 that is inside active area 414 is stripped 
aWay thereby de?ning an area of photoresist 710 atop each 
end of each plated line 510 of multi-layer structure 300. As 
a result, a stack-up of ITO lines 112, plated lines 510, and 
photoresist 710 is formed outside of active area 414. 

With references to FIGS. 8A, 8B and 8C, Which illustrated 
top vieW of multi-layer structure 300, a section taken along 
line VIIIB-VIIIB in FIG. 8A and a section taken along line 
VIIIC-VIIIC in FIG. 8A, the method then advances to step 
224 Wherein plated lines 510 are stripped aWay in active area 
414 only. In step 224, multi-layer structure 300 is chemically 
etched in active area 414 only. If plated lines 510 are formed 
of, for example, chrome, the entire surface of multi-layer 
structure 300 is chemically etched With nitric acid. The 
portions of plated lines 510 that are not protected by 
photoresist 710 are exposed to the nitric acid Whereupon the 
portions of plated lines 510 Within active area 414 are 
stripped aWay thereby de?ning ITO lines 112 Within active 
area 414. As a result, the area outside of active area 414 
includes a stack-up of ITO lines 112, plated lines 510 and 
photoresist 710, as shoWn in FIG. 8C, along With each 
corner mark 610 Which includes a stack-up of ITO comer 
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mark 612, plated comer mark 512 and photoresist corner 
mark 412, as shown in FIG. 6C. At the same time, only ITO 
lines 112 remain inside active area 414, as shown in FIG. 8B. 

With reference to FIGS. 9A, 9B, 9C, and 9D, Which 
illustrate a top vieW of multi-layer structure 300, a section 
taken along line IXB-IXB in FIG. 9A, a section taken along 
line IXC-IXC in FIG. 9A and a Detail D of corner mark 
610d, the method then advances to step 226 Wherein the 
remaining photoresist 710 located outside of active area 414 
is removed. In step 226, the remaining photoresist 710 of 
multi-layer structure 300 is chemically stripped. As a result, 
the area outside of active area 414 includes contacts 114 
each of Which is comprised of a stack-up of an ITO line 112 
and a plated line 510, as shoWn in FIG. 9C, along With each 
corner mark 610 Which includes a stack-up of ITO corner 
mark 612 and plated corner mark 512. At the same time, 
only ITO lines 112 remain inside active area 414, as shoWn 
in FIG. 9B. As a result, a visible structure is formed Within 
each contact 114 via the inclusion of the plating material 116 
that forms the portion of plated line 510 of contact 114. The 
multi-layer structure 300 shoWn in FIGS. 9A, 9B, 9C and 9D 
is representative of ITO panel 100 of FIG. 1 in a rough-cut 
state. 

An advantage of method 200 is that, by performing the 
etching operations of steps 218 and 220 after the exposure 
operation of step 216 rather than before the exposure opera 
tion of step 216, the composition of photoresist lines 410 is 
not damaged by the nitric acid or hydrochloric acid. Dam 
aging the composition of photoresist lines 410 does not 
alloW it to be exposed properly and, thus, requires photo 
resist lines 410 to be stripped and re-applied. 

Plated corner marks 512 of comer marks 610 and/or the 
portion of the plated lines 510, formed of plating material 
116, forming contacts 114 provide a visible feature for 
cutting and grinding ITO panel 100 to a desired ?nished 
dimension. Additionally, method 200 provides a Way for 
forming visible features by Way of plated comer marks 512 
of comer marks 610 and/or plating material 116 of contacts 
114 for aligning one ITO panel 100 to another in a tiled 
con?guration for forming a scalable large-area LCD. 

With reference to FIGS. 10A and 10B, an LCD assembly 
1000 is formed from a pair of ITO panels 100, e.g., ITO 
panels 100a and 100b, arranged facing each other and 
oriented 90 degrees out of phase to one another such that 
ITO lines 11211 of ITO panel 10011 are oriented orthogonally 
to ITO lines 1121) of ITO panel 100b. ITO lines 11211 of ITO 
panel 100a and ITO lines 1121) of ITO panel 100!) serve as 
transparent electrodes, betWeen Which can be sandWiched 
the liquid crystal material. 

With reference to FIGS. 11A and 11B, contacts 114 of 
LCD assembly 1000 can be made larger by including 
additional conductive material on the edges of LCD assem 
bly 1000. More speci?cally, contact pads 1010a and 1010b 
can be attached to ITO panel 100a and ITO panel 100b, 
respectively. Contact pads 1010a and 1010b are formed by 
any suitable method, such as sputtering, and are formed of 
conductive material, such as chrome, aluminum, nickel or 
any other suitable metal. The Width of contact pads 1010a 
and 1010b can be the same Width as contacts 114 and the 

20 

25 

30 

35 

40 

45 

50 

55 

8 
height may be up to the full thickness of LCD assembly 100. 
Contact pads 1010a and 1010b are electrically connected to 
plating material 116 and ITO lines 112 of contacts 114. 
Contact pads 1010a and 1010b provide an easily accessible 
contact area for providing an electrical connection to each 
ITO line 112 for receiving electrical stimulus. 
The present invention has been described With reference 

to the preferred embodiment. Obvious modi?cations and 
alterations Will occur to others upon reading and understand 
ing the preceding detailed description. It is intended that the 
invention be construed as including all such modi?cations 
and alterations insofar as they come Within the scope of the 
appended claims or the equivalents thereof. 
The invention claimed: 
1. A method of forming a panel for use in a liquid crystal 

display (LCD) comprising: 
(a) depositing a ?rst, electrically conductive and optically 

transparent, material on one surface of an electrically 
insulative and optically transparent substrate; 

(b) depositing a second, electrically conductive and opti 
cally opaque, material on the surface of the ?rst mate 
rial opposite the substrate; 

(c) selectively removing one or more portions of the 
second material to de?ne at least one line of second 

material; 
(d) selectively removing one or more portions of the ?rst 

material exposed by the removal of the overlaying 
portion(s) of the second material in step (c); and 

(e) selectively removing the second material de?ning each 
line thereof except for a portion of the second material 
adjacent at least one end of the line, Wherein: 

steps (c)-(e) further de?ne a comer mark adjacent at least 
one comer of the substrate; and 

each comer mark comprises a deposit of second material 
overlaying a deposit of ?rst material overlaying the 
substrate adjacent the comer of the substrate. 

2. A method of forming a panel for use in a liquid crystal 
display (LCD) comprising: 

(a) providing a substrate having a layer of a ?rst material 
thereon and a layer of a second material on the layer of 
the ?rst material; 

(b) removing one or more portions of the second material 
thereby de?ning at least one line of second material; 

(c) removing one or more portions of the ?rst material 
exposed by the removal of the second material in step 
(b) thereby de?ning under each line of second material 
at least one line of ?rst material; and 

(d) except for a portion of the second material adjacent at 
least one end of each line thereof, removing the second 
material de?ning each line thereby exposing the portion 
of each line of ?rst material under the removed second 
material, Wherein: 

steps (b)-(d) further de?ne a comer mark adjacent at least 
one comer of the substrate; and 

each comer mark comprises a deposit of second material 
overlaying a deposit of ?rst material overlaying the 
substrate adjacent the comer of the substrate. 

* * * * * 


