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transparent conductive substrate and a spacer layer. The first
transparent conductive substrate with a bottom thereof has a
plurality of first transparent conductive electrodes, and a first
voltage diflerence 1n a first direction. The second transparent
conductive substrate with a top thereol has a plurality of
second transparent conductive electrodes, and a second
voltage difference 1n a second direction. The first direction
1s perpendicular to the second direction. The spacer layer 1s
formed between the first and second transparent conductive
substrates, which 1s used for 1solating the first transparent
conductive electrode and the second transparent conductive
clectrode. The first transparent conductive electrodes are
configured to comply with certain specifications included a
differential value of Euclidean distance, a yellow/blue dii-
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RESISTIVE TOUCH DEVICE WITHOUT
PERCEPTION OF COLOR DIFFERENCE

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

The present invention relates a touch device, especially to
a resistive touch device without perception of color difler-
ence.

BACKGROUND

Electrical devices containing a touch panel such as a
personal digital assistant (PDA), a mobile phone a tablet
personal computer (1.e., tablet PC) 1s more popular with
techniques 1improvement. Touch panels are classified 1nto
several types and a resistive touch panel 1s a most repre-
sentative type.

In general, a resistive touch panel refers touching the
surface of the touch panel with a finger or other objects,
which makes a voltage change 1n two contacted electrode
layers inside the touch panel. The touch panel then detects
the voltage change for indicating a touched position on the
surface of the touch panel. As shown 1n FIG. 1, a touch panel
comprises a lirst substrate 10, a spacing layer 12 and a
second substrate 14. The first substrate 10 and the second
substrate 14 are used to respectively detect a position along
the X- and Y-axle of an input point. Multiple first electrodes
16 and second electrodes 18 are formed respectively on and
between the first substrate 10 and the second substrate 14.
The spacing layer 12 1s tiny and dotted distributed between
the first substrate 10 and the second substrate 14. While the
first substrate 10 and the second substrate 14 touching each
other, a particular first electrode 16 and a particular second
clectrode 18 form a contact that provide a short voltage for
calculating the X- and Y-position of the contact.

However, the electrodes are generally either photo-
graphed 1n patterns by etching or formed 1n strips by coating
and the shape of the electrode will ifluent the displaying
performance and have drawbacks on noticeable perception
for a person.

Some Exemplary Embodiments

These and other needs are addressed by the exemplary
embodiments, in which one approach provided for improv-
ing displaying quality and reducing perception of color
difference of a resistive touch device, which by configuring
differential values of Euclidean distance and a yellow/blue
differential value Ab*, or dimensions between each adjacent
clectrodes.

According to one aspect of an embodiment, a resistive
touch device with no visual color difference comprises a first
transparent conductive substrate, a second transparent con-
ductive substrate and a spacer layer. The first transparent
conductive substrate has a plurality of first transparent
conductive electrodes formed on a bottom of the first
transparent conductive substrate, and the each {first transpar-
ent conductive electrode has a first voltage diflerence 1n a
first direction. The second transparent conductive substrate
has a plurality of second transparent conductive electrodes
formed on a top of the second transparent conductive
substrate, and the each second transparent conductive elec-
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2

trode has a second voltage difference 1n a second direction.
The first direction 1s perpendicular to the second direction.
The spacer layer i1s formed between the first transparent
conductive substrate and the second transparent conductive
substrate, which 1s used for isolating the first transparent
conductive electrodes and the second transparent conductive
clectrodes.

The first transparent conductive electrodes of the first
transparent conductive substrate are configured to comply
with certain specifications included an optic condition, a
dimensional condition or both. The optic condition defines a
differential value of Fuclidean distance AE, and the difler-
ential value of Euclidean distance AE can be determined
according to a differential value of lightness AL' a yellow/
blue differential value Ab* of positions between a yellow
and blue coordinates, and a red/green diflerential value Aa*
of positions between red and green coordinates in a color
space, which 1s provided with following relationship:

AEZ\/(AL)2+(&3*)2+(AIJ*)2

The optic condition defines the differential value of
E of the first transparent conductive

Euclidcan distance AE
clectrode may be smaller than 5 and the yellow/blue difler-
ential value Ab* may be smaller than 1.5 when light emaitted
through the first transparent conductive substrate, and simul-
taneously defines the differential value of Euclidean distance
AE of the first transparent conductive electrode may be
smaller than 10 when light reflected from the first transpar-
ent conductive substrate. The dimensional condition defines
cach of the adjacent first transparent conductive electrode
may have a distance of gap 1 a range from 30 to 1000
micro-meters.

Still other aspects, features, and advantages of the exem-
plary embodiments are readily apparent from the following
detailed description, simply by illustrating a number of
particular embodiments and implementations, including the
best mode contemplated for carrying out the exemplary
embodiments. The exemplary embodiments are also capable
of other and different embodiments, and their several details
can be modified 1n various obvious respects, all without
departing from the spinit and scope of the exemplary
embodiments. Accordingly, the drawings and description are
to be regarded as illustrative, and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

The exemplary embodiments are illustrated by way of
examples, and not by way of limitation, in the figures of the
accompanying drawings in which like reference numerals
refer to similar elements and 1n which:

FIG. 1 1s a diagram of a conventional touch panel;

FIG. 2 1s a diagram of a touch panel according to an
embodiment of the present invention;

FIG. 3 1s a bottom view of a perspective diagram a first
transparent conductive substrate according to an embodi-
ment of the present invention;

FIG. 4 15 a top view of a perspective diagram of a second
transparent conductive substrate according to an embodi-
ment of the present invention;

FIGS. 5(a) to 5(d) are exemplary illustrations showing
shapes of the first and the second transparent conductive
clectrodes according to embodiments of the present inven-
tion;

FIG. 6 1s an exemplary diagram of electric potential lines
generated on the first and the second transparent conductive
clectrodes according to an embodiment of the present inven-
tion; and
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FIG. 7 1s a circuit diagram according to an embodiment of
the present mnvention.

DETAILED DESCRIPTION OF TH.
EMBODIMENT

(L]

With reference to FIGS. 2 and 3, a touch panel 19
according to an embodiment of the present invention com-
prises a first transparent conductive substrate 20. The first
transparent conductive substrate 20 comprises a transparent
substrate 22 that 1s made from a high molecular weight
polymer transparent material selected from a group consist-
ing of a Polyethylene Terephthalate (PET), Zeonor, Poly-
carbonate (PC), Polymethyl Methacrylate (PMMA), Pol-
yarylate (PAR), Triacetyl cellulose (TAC) and Poly ethylene
2,6-naphthalene dicarboxylate (PEN). The first transparent
conductive substrate 20 further comprises a hard coating
layer 26, a plurality of first transparent conductive electrodes
28 and an optional anit-Newton ring layer 24. The hard
coating layer 26 1s disposed on a top of the transparent
substrate 22 and 1s used for protection. In this embodiment.
as shown in FIG. 2, the anmit-Newton ring layer 24 1s
disposed on a bottom of the transparent substrate 22, and 1s
used for avoiding phenomena of light diffraction. The first
transparent conductive electrodes 28 are arranged 1n parallel
disposed on a bottom of the anti-Newton ring layer 24. Each
of the first transparent conductive electrode 28 has a first
voltage difference 1n a first direction, and 1s made from a
transparent conductive material selected from a group con-
s1sting of an indium tin oxide (ITO), quasi-metallic material
and other high molecular weight matenial. In another
embodiment, the first transparent conductive electrodes 28
are disposed on a bottom of the transparent substrate 22
directly without having the anti-Newton ring layer 24.

In order to make a person has no noticeable perception to
notches or distances between the first transparent conductive
clectrodes 28, the first transparent conductive electrodes 28
of the first transparent conductive substrate 20 are config-
ured to comply with certain specifications included an optic
condition, a dimensional condition or both. The optic con-
dition defines a differential value of Euclidean distance AE,
and the differential value of Euclidean distance AE can be
determined according to a differential value of lightness AL
a yellow/blue differential value Ab* of positions between a
yellow and blue coordinates, and a red/green diflerential
value Aa* of positions between red and green coordinates in
a color space, which 1s provided with following relationship:

AE=\/(AL)2+(&5,*)2+(.&IJ*)2

The optic condition defines the differential value of
E of the first transparent conductive

Euclidean distance AE
clectrode 28 may be smaller than or equal to 5 and the
yellow/blue differential value Ab* may be smaller than or
equal to 1.5 when light emitted through the first transparent
conductive substrate 20, and simultancously defines the
differential value of Euclidean distance AE of the first
transparent conductive electrode 28 may be smaller than or
equal to 10 when light reflected from the first transparent
conductive substrate. In this embodiment, the Euclidean
distance AE 1s smaller than or equal to 2, and the yellow/blue
differential value Ab* 1s smaller than or equal to 1.2 as light
emitted through the first transparent conductive substrate 20,
= of the first transparent

and the Euclidean distance AE
conductive electrode 28 1s smaller or equal to 7 as light
reflected from the first transparent conductive substrate 20.

The dimensional condition defines each of the adjacent
first transparent conductive electrode 28 may have a distance
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4

of gap D1 1n a range from 50 to 1000 micro-meters. In this
embodiment, the distance D1 for the each adjacent first
transparent conductive electrode 28 1s 1n a range of 50 to 400
micro-meters.

The touch panel 19 further comprises a second transparent
conductive substrate 30 and a spacer layer 34. The second
transparent conductive substrate 30 aligned to the first
transparent conductive substrate 20 with an interval, and
comprises a plurality of second transparent conductive elec-
trodes 32 disposed on a top of the second transparent
conductive substrate 30. Each second transparent conductive
clectrode 32 has a second voltage diflerence 1 a second
direction, and 1s made from a transparent conductive mate-
rial selected from a group consisting of an mdium tin oxide
(ITO), quasi-metallic material and other high molecular
weight material. As shown 1n FIG. 2, the first direction 1s
perpendicular to the second direction, and the second trans-
parent conductive electrode 32 1s perpendicular to the first
transparent conductive electrode 28. The spacer layer 34 1s
disposed between the first transparent conductive substrate
20 and the second transparent conductive substrate 30, and
1s used for 1solating the first transparent conductive elec-
trodes 28 and the second transparent conductive electrodes
30.

Further, as shown in the first transparent conductive
substrate 20 of FIG. 2. Since the transparent substrate 22 has
a shape consistent with a shape of the hard coating layer 26,
an nstall portion 38 1s protruded from and mounted on an
edge ol the transparent substrate 22 and the hard coating
layer 26 respectively. Notches 40 are formed at a joint of the
edge and the 1nstall portion 38, for providing ease to remove
a flexible cable or a flexible printed circuit board with chips
42 1nstalled to the install portion.

It 1s noted that 1n pervious example, the first transparent
conductive substrate 28 1s configured to a certain dimen-
sional condition that improve the visual appearance. With
reference to FIGS. 3 and 4, an exemplary embodiment
illustrated for introducing dimension and resistance relations
of the first transparent conductive substrate 28 and the
second transparent conductive substrate 32. The {first trans-
parent conductive substrate 28, as shown i FIG. 3, 1s 1n a
cuboid and comprises two longitudinal edges L, two latitu-
dinal edges W and a thickness D2. Width of the latitudinal
edge W may be 1 a range from 8 to 30 millimeters, the
thickness D2 may be 1n a range from 50 to 700 angstroms.
In this embodiment the width of the latitudinal edges W 1s
in a range of 10 to 15 millimeters, and the thickness D2 1s
in a range ol 100 to 400 angstroms.

When a voltage 1s applied crossed the latitudinal edges of
the first transparent conductive substrate 28, a resistance of
the first transparent conductive substrate 28 may be smaller
than or equal to 40 thousand ohm. In this embodiment, the
resistance 1s 1 a range of 1 and 25 thousand ohm. As for
aspect of resistance design, the first transparent conductive
substrate 28 comprises a maximum value R, a minimum
value R and an average value R _ . The resistance of the
first transparent conductive substrate 28 can be set with a
relationship of: (R -R . )/R_ =50%. In this embodiment,
such relationship 1s set below or equal to 25%. Similarity,
the second transparent conductive substrate 32 1s also a
cuboid that has two longitudinal edges and two latitudinal
edges. A resistance may be smaller than or equal to 40
thousand ohm as a voltage applied across the latitudinal
edges of the second transparent conductive substrate 32, 1n
this embodiment, the resistance of the second transparent
conductive substrate 32 1s smaller than or equal to a range

of 1 and 25 thousand ohm.
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Top surfaces and bottom surfaces of the first transparent
conductive electrodes 28 and the second transparent con-
ductive electrodes 32 as described 1n a shape of rectangle,
various forms or shapes may also be involve 1n providing the
first transparent conductive electrodes 28 and the second
transparent conductive electrodes 32. As shown 1n FI1G. 5(a),
an embodiment 1s illustrated that the top surfaces and the
bottom surfaces of each electrode comprises a major rect-
angular region 281 and two minor rectangular regions 282.
Two short opposite edges of the major rectangular region
281 are connected to a long edges of the two minor rectan-
gular regions 282, respectively. Another embodiment, as
shown 1n FIG. 5(b), comprises a major rectangular region
281 and two minor rectangular regions 282. Two short
opposite edges of the major rectangular region 281 are
connected respectively to a long edges of the two minor
rectangular regions 282, wherein the short edge of the major
rectangular region 281 1s longer than the long edges of the
minor rectangular regions 282.

Another embodiment, as shown 1n FIG. 3(c), each elec-
trode comprises a plurality of diamond regions 285 and a
plurality of strip-regions 286. The diamond regions 283 and
the strip-regions 286 are sequentially connected in a row,
which two opposite edges of each strip-region 286 are
connected respectively to a tip of the adjacent diamond
region 2835. The diamond regions 2835 are arranged in
parallel and spaced at uniform intervals. In this manner, the
cach diamond region 285 of the first transparent conductive
clectrode 1s disposed between two strip-regions 286 of the
adjacent rows. The diamond region 285 of the second
transparent conductive electrode 1s disposed between two
strip-regions 286 of the adjacent rows.

Yet another embodiment, as shown in FIG. 5(d), the top
surtaces and the bottom surfaces of the first and the second
transparent conductive electrode respectively comprises a
major rectangular region 287, a plurality of first minor
rectangular regions 288 and a plurality of second minor
rectangular regions 289. Longitudinal edges of the first and
the second minor rectangular regions 288, 289 are connected
respectively to two longitudinal edges of the major rectan-
gular region 287, and the major rectangular regions 287 are
spaced at umiform intervals. In this manner, each adjacent
first and the second minor rectangular regions 288, 289 are
interlaced arranged between two adjacent first transparent
conductive electrodes. Each adjacent first and the second
minor rectangular regions 288, 289 are interlaced arranged
between two adjacent second transparent conductive elec-
trodes.

With reference to FIGS. 6 and 7, when voltage applied to
the first transparent conductive electrode 28 and the second
transparent conductive electrode 32, the first voltage differ-
ence 1s formed on the first transparent conductive electrode
28 to the first direction that generates first electric potential
lines 44 along with the first direction, and the second voltage
difference 1s formed on the second transparent conductive
clectrode 32 to the second direction that generates second
clectric potential lines 46 along with the second direction. As
the first transparent conductive electrodes 28 of the touch
panel 19 has contacted with the second transparent conduc-
tive electrodes 32, the first transparent conductive electrodes
28 and the second transparent conductive electrodes 32 are
sequentially connected to a programmable logic device 48,
an analog to digital (A/D) converter 50 and a micro con-
troller umit (MCU) 52.

In use, the programmable logic device 48 processes short
voltages of the first transparent conductive electrodes 28 and
the second transparent conductive electrodes 32, and gen-
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crates analog signals corresponded to the first and second
directions. The A/D converter 50 receives the analog signals
from the programmable logic device 48 and converts the
analog signals to digital signals corresponded to the first and
second directions. Eventually, the MCU 52 generates coor-
dinate values based on the recerved digital signals from the
A/D converter 50.

Accordingly, the first transparent conductive substrate 1s
configured to comply with certain specifications included
the optic condition and the dimensional condition, which
achieves no perception of color difference and high quality
appearance.

While the exemplary embodiments have been described
in connection with a number of embodiments and 1mple-
mentations, the exemplary embodiments are not so limited
but cover various obvious modifications and equivalent
arrangements, which fall within the purview of the appended
claims.

Although features of the exemplary embodiments are
expressed 1n certain combinations among the claims, 1t 1s
contemplated that these features can be arranged in any
combination and order.

What 1s claimed 1s:

1. A resistive touch device without perception of color

difference, comprising;

a first transparent conductive substrate having a plurality
of first transparent conductive electrodes formed on a
bottom of the first transparent conductive substrate,
cach of the first transparent conductive electrode hav-
ing a first voltage difference 1n a first direction, and
being configured to comply with certain specifications
included an optic condition, a dimensional condition or

both, the optic condition defining a differential value of
Euclidean distance AE of the first transparent conduc-
tive electrode to be smaller than or equal to 5 and a
yellow/blue differential value Ab* to be smaller than or
equal to 1.5 [when light emitted through the first
transparent conductive substrate], and simultaneously
defines a differential value of Fuclidean distance AE of
the first transparent conductive electrode to be smaller
than or equal to 10 [when light reflected from the first
transparent conductive substrate], and the dimensional
condition defining the each adjacent first transparent
conductive electrode having a distance of gap 1n a
range from 50 to 1000 micro-meters, wherein the
differential value of Euclidean distance AE of the optic
condition 1s determined according to a differential
value of lightness AL the yellow/blue differential value
Ab*, and a red/green differential value Aa* 1n a color
space, which 1s provided with following relationship of

AE=Y (AL)*+(Aa*)*+(Ab*);

a second transparent conductive substrate being aligned to
the first transparent conductive substrate with an inter-
val, and comprising a plurality of second transparent
conductive electrodes disposed on a top of the second
transparent conductive substrate, each of the second
transparent conductive electrode having a second volt-
age diflerence 1 a second direction and the second
direction being perpendicular to the first direction; and

a spacer layer being disposed between the first transparent
conductive substrate and the second transparent con-
ductive substrate, and being used for 1solating the first
transparent conductive electrodes and the second trans-
parent conductive electrodes.

2. The resistive touch device as claimed in claim 1,

wherein the first transparent conductive substrate further
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comprises a transparent substrate that has the first transpar-
ent conductive electrodes disposed on a bottom of the
transparent substrate.

3. The resistive touch device as claimed 1n claim 2,
wherein the first transparent conductive substrate further
comprises a hard coating layer, and the hard coating layer 1s
disposed on a top of the transparent substrate.

4. The resistive touch device as claimed 1n claim 2,
wherein the first transparent conductive substrate further
comprises an anti-Newton ring layer, and the anti-Newton
ring layer 1s disposed between the transparent substrate and
the first transparent conductive electrodes.

5. The resistive touch device as claimed in claim 2,
wherein the transparent substrate 1s made from a high
molecular weight polymer transparent material selected
from a group consisting of a Polyethylene Terephthalate
(PET), Zeonor, Polycarbonate (PC), Polymethyl Methacry-
late (PMMA), Polyarylate (PAR), Triacetyl cellulose (TAC)
and Poly ethylene 2,6-naphthalene dicarboxylate (PEN).

6. The resistive touch device as claimed in claim 1,
wherein the first transparent conductive electrode 1s made
from a transparent conductive material selected from a
group consisting of an mdium tin oxide (ITO), a quasi-
metallic material and a high molecular weight material.

7. The resistive touch device as claimed 1n claim 1,
wherein the second transparent conductive electrode 1s made
from a transparent conductive material selected from a
group consisting of an indium tin oxide (ITO), a quasi-
metallic material and a high molecular weight maternial.

8. The resistive touch device as claimed 1n claim 1,
wherein the first transparent conductive electrodes are par-
allel to each other, the second transparent conductive elec-
trodes are parallel to each other, and the first transparent
conductive electrodes 1s perpendicular to the second trans-
parent conductive electrodes.

9. The resistive touch device as claimed 1n claim 1,
wherein top surfaces and bottom surfaces of the first trans-
parent conductive electrodes and the second transparent
conductive electrodes are in a shape of rectangle.

10. The resistive touch device as claimed in claim 1,
wherein top surfaces and bottom surfaces of the first trans-
parent conductive electrode and the second transparent
conductive electrode respectively comprises a major rect-
angular region and two minor rectangular regions, and two
short edges of the major rectangular region are connected to
a long edges of the two minor rectangular regions, respec-
tively.

11. The resistive touch device as claimed i1n claim 1,
wherein top surfaces and bottom surfaces of the first trans-
parent conductive electrode and the second transparent
conductive electrode respectively comprises a major rect-
angular region and two minor rectangular regions, and at
center positions of two short edges of the major rectangular
region are connected to a long edges of the two minor
rectangular regions, respectively.

12. The resistive touch device as claimed in claim 1,
wherein top surfaces and bottom surfaces of the first trans-
parent conductive electrode and the second transparent
conductive electrode respectively comprises a plurality of
diamond regions and a plurality of strip-regions, the dia-
mond regions and the strip-regions are sequentially con-
nected 1 a row, which two opposite edges of each strip-
region are connected respectively to a tip of the adjacent
diamond region, and the diamond regions are arranged 1n
parallel and spaced at uniform intervals, wherein the each
diamond region of the first transparent conductive electrode
1s disposed between two strip-regions of the adjacent rows,
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and the diamond region of the second transparent conductive
clectrode 1s disposed between two strip-regions of the adja-
cent rows.

13. The resistive touch device as claimed 1n claim 1,
wherein top surfaces and bottom surfaces of the first trans-
parent conductive electrode and the second transparent
conductive electrode respectively comprises a major rect-
angular region, a plurality of first minor rectangular regions
and a plurality of second minor rectangular regions, and
longitudinal edges of the first and the second minor rectan-
gular regions are connected respectively to two longitudinal
edges of the major rectangular region, and the major rect-
angular regions are spaced at umiform intervals, wherein
cach adjacent first and the second minor rectangular regions
are interlaced arranged between two adjacent first transpar-
ent conductive electrodes, and each adjacent first and the
second minor rectangular regions are interlaced arranged
between two adjacent second transparent conductive elec-
trodes.

14. The resistive touch device as claimed in claim 1,
wherein an 1nstall portion 1s protruded from and mounted on
an edge of the first transparent conductive substrate.

15. The resistive touch device as claimed in claim 1,
wherein an 1nstall portion 1s protruded from, mounted on an
edge of the first transparent conductive substrate, and com-
prises two notches respectively formed at a joint of the edge
and the istall portion.

16. The resistive touch device as claimed 1n claim 1,
wherein the differential value of Euclidean distance of the
first transparent conductive electrode 1s smaller than or equal
to 2 and the yellow/blue differential value 1s smaller than or
equal to 1.2 [when light emitted through the first transparent
conductive substrate], and the differential value of Fuclidean
distance of the first transparent conductive electrode 1is
smaller than or equal to 7 [when light reflected from the first
transparent conductive substrate].

17. The resistive touch device as claimed in claim 1,
wherein the each adjacent first transparent conductive elec-
trode has a distance 1n a range from 50 to 400 micro-meters.

18. The resistive touch device as claimed 1in claim 1,
wherein the each first transparent conductive electrode com-
prises two longitudinal edges, two latitudinal edges and a
thickness, width of the latitudinal edge 1s 1n a range from 8
to 30 millimeters, the thickness 1s in a range from 50 to 700
angstroms.

19. The resistive touch device as claimed 1n claim 18,
wherein the width of the latitudinal edge 1s 1n a range from
10 to 15 millimeters, and the thickness 1s in a range from 100
to 400 angstroms.

20. The resistive touch device as claimed in claim 1,
wherein the first transparent conductive substrate further
comprises two longitudinal edges, two latitudinal edges and
a resistance, the resistance 1s smaller than or equal to 40
thousand ohm, when a voltage 1s applied across two latitu-
dinal edges of the first transparent conductive substrate.

21. The resistive touch device as claimed 1n claim 20,
wherein the resistance 1s 1 a range of 1 and 25 thousand
ohm.

22. The resistive touch device as claimed in claim 1,
wherein each of the first transparent conductive electrode
comprises a maximum value a minimum value R_ . and an
average value R, and a resistance of the first transparent
conductive substrate has a relationship of: (R -R )/
R _.=50%.

23. The resistive touch device as claimed 1n claim 22,
wherein the resistance of the first transparent conductive

substrate has a relationship of: (R __-R . VR _ =25%.
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24. The resistive touch device as claimed 1n claim 1,
wherein each of the second transparent conductive electrode
comprises two longitudinal edges, two latitudinal edges and
a resistance, the resistance 1s smaller than or equal to 40
thousand ohm, when a voltage 1s applied across two latitu-
dinal edges of the second transparent conductive substrate.

25. The resistive touch device as claimed 1n claim 24,
wherein the resistance 1s 1 a range of 1 and 25 thousand

ohm.

26. The resistive touch device as claimed 1n claim 1,
turther comprising:
a programmable logic device being connected to the first
transparent conductive electrodes and the second trans-
parent conductive electrodes, and processing short volt-

ages of the first transparent conductive electrodes and
the second transparent conductive electrodes to gener-
ate analog signals corresponded to the first and second
directions;

an analog to digital converter being connected to the
programmable logic device, recerving the analog sig-
nals and converting the analog signals to digital signals
corresponded to the first and second directions; and

a micro controller unit being connected to the analog to
digital converter and generates coordinate values based
on the received digital signals.

27. A resistive touch device without perception of color

difference, comprising:

a first transparent conductive substvate having a plurality
of first transparent conductive electrodes formed on a
bottom of the first transparent conductive substrate,
each of the first transparent conductive electrode hav-
ing a first voltage difference in a first direction, and
being comnfigured to comply with an optic condition
defining a differvential value of Euclidean distance AE of
the first transparent conductive electrode to be smaller
than or equal to 5 and a vellow/blue diffevential value
Ab* to be smaller than or equal to 1.5, wherein the
differential value of Euclidean distance AFE of the optic
condition is determined according to a differential
value of lightness AL, the yellow/blue differential value
Ab* and a red/green differential value Aa™ in a color
space, which is provided with following relationship of

AE=V (ALY +(Aa*Y +(Ab*)’:

a second transparent conductive substrate being aligned
to the first transpavent conductive substrvate with an
interval, and comprising a plurality of second trans-
parent conductive electrodes disposed on a top of the
second transpavent conductive substrate, each of the
second transparvent conductive electrode having a sec-
ond voltage difference in a second direction and the
second divection being perpendicular to the first dirvec-
tion; and

a spacer layer being disposed between the first transpar-
ent conductive substrate and the second transpavent
conductive substrvate, and being used for isolating the
fivst transparent conductive electrodes and the second
transparent conductive electrodes.

28. The resistive touch device as claimed in claim 27,
wherein each of the first transparent conductive electrode is
configured to comply with another optic condition, a dimen-
sional condition or both, the another optic condition defin-
ing a differential value of Euclidean distance AE of the first
transparent conductive electrode to be smaller than or equal
to 10, and the dimensional condition defining the each

10

adjacent first transparent conductive electrode having a
distance of gap in a range from 50 to 1000 micro-meters.

29. The resistive touch device as claimed in claim 28,
wherein the differential value of Fuclidean distance of the

5 first transpavent conductive electrode is smaller than or
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equal to 2 and the yvellow/blue differential value is smaller
than or equal to 1.2, and the differential value of Fuclidean
distance of the first transparent conductive electrode is
smaller than or equal to 7.

30. The resistive touch device as claimed in claim 28,
wherein the each adjacent first transparent conductive elec-
trode has a distance in a range from 50 to 400 micro-meters.

31. A resistive touch device without perception of color
difference, comprising:

a first transparent conductive substrate having a plurality
of first transparent conductive electrodes formed on a
bottom of the first transparent conductive substrate,
each of the first transparent conductive electrode hav-
ing a first voltage difference in a first direction, and
being configured to comply with certain specifications
included an optic condition, a dimensional condition or
both, the optic condition defining a differential value of
Fuclidean distance AFE of the first transpavent conduc-
tive electrode to be smaller than or equal to 10, and the
dimensional condition defining the each adjacent first
transparent conductive electrode having a distance of
gap in a range from 50 to 1000 micro-meters, wherein
the differential value of Fuclidean distance AE of the
optic condition is determined according to a differential
value of lightness AL, the vellow/blue differential value
Ab* and a red/green differential value Aa*™ in a color

space, which is provided with following relationship of
AE :\/(QL)‘2 +HAa*) +(Ab*)*;

a second transparent conductive substrate being aligned
to the first transpavent conductive substrate with an
interval, and comprising a plurality of second trans-
parent conductive electrodes disposed on a top of the
second transparent conductive substrate, each of the
second transpavent conductive electrode having a sec-
ond voltage difference in a second direction and the
second divection being perpendicular to the first divec-
tion; and

a spacer laver being disposed between the first transpar-
ent conductive substrate and the second transpavent
conductive substrate, and being used for isolating the
first transparent conductive electrodes and the second
transparent conductive electrodes.

32. The resistive touch device as claimed in claim 31,
wherein each of the first transparvent conductive electrode is
configured to comply with another optical condition defining
a differential value of Fuclidean distance AE of the first
transparent conductive electrode to be smaller than or equal
to 5 and a vellow/blue differential value Ab™ to be smaller
than ov equal to 1.5.

33. The resistive touch device as claimed in claim 32,
wherein the differential value of Fuclidean distance of the

first transparent conductive electrode is smaller than or

equal to 2 and the vellow/blue differential value is smaller
than or equal to 1.2, and the differential value of Fuclidean
distance of the first transparent conductive electrode is
smaller than or equal to 7.

34. The resistive touch device as claimed in claim 32,
wherein the each adjacent first transparent conductive elec-
trode has a distance in a range from 50 to 400 micrvo-meters.
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