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ACOUSTIC WAVE TOUCH PANEL FOR USE
WITH A NON-ACTIVE STYLUS

This is a continuation of application Ser. No.
08/138,755 filed Oct. 18, 1993, now abandoned.

TECHNICAL FIELD

The present invention is directed to an acoustic wave
touch panel and more particularly to an acoustic wave
touch panel that is responsive to a non-active stylus
touch thereon.

BACKGROUND OF THE INVENTION

Acoustic wave touch position sensors are known to
include a touch substrate having a group of transmitters
positioned along a first edge of the substrate for generat-
ing Rayleigh waves that propagate through the sub-
strate in an X direction to a group of detectors posi-
tioned on a second edge of the substrate opposite to the
first edge. A group of transmitters is also positioned
along a third edge of the panel for generating Rayleigh
waves that propagate through the substrate in 2 Y direc-
tion to a group of detectors positioned on a fourth edge
of the substrate opposite to the third edge. Interruption
of intersecting waves by touching the panel causes out-
put signals to be developed at an X detector and a Y
detector defining the point of intersection. Acoustic
touch position sensors are also known wherein only two
transducers per axis are required. For each axis, one
transducer imparts either a Surface Acoustic Wave or a
Shear wave that propagates along the perpendicular
axis on which a first reflective grating is disposed to
reflect portions of the acoustic wave along plural paral-
lel paths of differing lengths to a second reflective grat-
ing. The second reflective grating reflects the surface
acoustic wave to a second transducer where the signals
are received for processing. The reflective gratings
associated with the X-axis are perpendicular to the
reflective gratings associated with the Y-axis so as to
provide a grid pattern to enable coordinates of a touch
on the substrate to be determined. For acoustic touch
position sensors that utilize an acoustic wave that can be
reflected off an edge of the substrate, for example a
Shear wave, the second reflective grating and second
transducer may be eliminated. In such a sensor, one
transducer imparts the acoustic wave for propagation
along the first grating which reflects the acoustic wave
along plural parallel paths to a reflective edge of the
substrate. The reflective edge of the substrate reflects
the acoustic waves back along the plural parallel paths
to the first grating which in turn reflects the acoustic
waves back to the one transducer for processing.

Although the above-described types of touch panels
adequately detect a finger touch on the touch surface of
the substrate, they are not responsive to a touch by a
non-active stylus of a general type, such as a pen or
pencil, having a small, well-defined point of contact
with the touch substrate. Acoustic wave touch panels
for use with a stylus are known; however, the known
panels require a specific type of active stylus. Such
active styli typically include a transducer to generate an
acoustic wave that is transmitted into the acoustic wave
touch substrate wherein the stylus is tethered to the
control circuitry of the touch panel. These touch panels
typically require complex circuitry and processing to
detect a touch on the touch panel by the active stylus.
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2
SUMMARY OF THE INVENTION

In accordance with the present invention, the disad-
vantages of prior acoustic wave touch position sensors
as discussed above have been overcome. The acoustic
wave touch panel of the present invention is responsive
to a touch thereon from a non-active stylus. Because the
acoustic wave touch panel of the present invention is
responsive to a non-active stylus, the touch panel is
universal in nature in that it can be used with any type
of stylus including a pen or pencil. Further, the touch
panel utilizes conventional acoustic wave touch panel
circuitry and processing to detect a touch by the stylus
so as to be very cost-effective and simple to manufac-
ture.

More particularly, the acoustic wave touch panel of
the present invention includes an acoustic wave propa-
gating substrate having a touch responsive surface and
at least one acoustic wave generator mounted on the
substrate to propagate an acoustic wave along a path. A
Z-axis force by an acoustic wave absorber or damper
contacting a sufficient area on the touch surface inter-
secting the path of the acoustic wave forms a detectable
perturbation in the acoustic wave. An elastomeric layer
that absorbs/damps acoustic waves overlies the touch
responsive surface of the acoustic wave propagating
substrate. The elastomeric layer is elastically deform-
able in response to a Z-axis force to transmit the Z-axis
force to the acoustic wave propagating substrate to
cause a perturbation in the acoustic wave. A load
spreading plate with a stylus contacting surface is pro-
vided so as to overlie the elastomeric layer. The load
spreading plate transmits to the elastomeric layer a
Z-axis force over an area that is greater than the contact
area of the non-active stylus to cause a detectable per-
turbation in the acoustic wave propagating in the acous-
tic wave substrate.

The acoustic wave propagating substrate may take
the form of any acoustic wave touch sensor including
those utilizing Shear waves, Surface Acoustic Waves,
Love waves, etc. The acoustic wave propagating sub-
strate may also be of the type that converts one type of
acoustic wave to another type of acoustic wave such as
a touch sensor with Shear to Lamb wave conversion.
The acoustic wave propagating substrate may include a
reflective array for propagating acoustic waves along a
plurality of generally parallel paths. Alternatively, the
acoustic wave propagating substrate may utilize a trans-
mitter and receiver pair or a transceiver in association
with each discrete path of propagation of the acoustic
wave in the touch panel.

The elastomeric layer may be any flexible, elastically
deformable, acoustic wave energy absorber or damper.
For example, the elastomeric substrate may be formed
of polyurethane or rubber. The elastomeric layer pref-
erably has 2 Youngs Modulus of 1X 106 Newtons/-
meter? to 1X 10% Newtons/meter2.

The load spreading plate preferably has a Youngs
Modulus in the approximate range of 0.3 1010 New-
tons/meter? to 8 X 1010 Newtons/meter? and a shearing
modulus in the approximate range of 0.10x 1010 New-
tons/meter?to 3 X 1010 Newtons/meter2. For example, a
suitable rigid substrate may take the form of glass or a
hard plastic such as PET.

In a preferred embodiment, the acoustic wave propa-
gating substrate, elastomeric layer and load spreading
plate are each formed of a transparent material so that
the acoustic wave touch panel may overlay a display
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that depicts the location of touches by a non-active
stylus on the touch panel. This enables the user to see
what he has written with the non-active stylus on the
acoustic wave touch panel of the present invention. It is
noted, that a hard copy of touch entries on the acoustic
wave touch panel of the present invention may be ob-
tained by placing a piece of paper on the stylus contact-
ing surface of the load spreading plate. A pen or pencil
can be used to write on the paper wherein the Z-axis
force from the pen or pencil is transmitted through the
paper to the load spreading plate as if the stylus were in
direct contact with the load spreading plate.

The acoustic wave touch panel in accordance with
the present invention has high resolution so as to be
suitable for handwriting and signature recognition sys-
tems. Further, a user can rest his hand on the panel of
the present invention to write with a nonactive stylus
without affecting the operation of the panel because a
hand resting on the panel while writing creates a negli-
gible Z-axis force per unit area compared to the Z-axis
force per unit area created by the stylus. These and
other objects, advantages and novel features of the
present invention, as well as details of an illustrated
embodiment thereof, will be more fully understood
from the following description and the drawing,.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1is an exploded perspective view of an acoustic
wave touch panel for use with a non-active stylus in
accordance with the present invention;

FIG. 2 is a cross-sectional view of the acoustic wave
touch panel depicted in FIG. 1;

FIG. 3A is an illustration of a microscopic view of a
cross-section of the touch panel of FIG. 1 when un-
touched; and

FIG. 3B is an illustration of a microscopic view of a
cross-section of the touch panel of FIG. 1 when con-
tacted by a stylus.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

An acoustic wave touch panel 10 for use with a non-
active stylus 12 in accordance with the present inven-
tion is shown in FIGS. 1-3. The acoustic wave touch
panel 10 includes an acoustic wave propagating touch
position sensor 14 that propagates acoustic waves along
a number of spaced paths extending parallel to the X-
axis and along a number of spaced paths extending par-
allel to the Y-axis. The touch position sensor 14 is such
that a finger touch on a touch surface 16 thereof causes
a perturbation in the acoustic waves propagating along
two paths that are parallel to the X and Y-axis respec-
tively and that intersect the position of the touch on the
substrate. The acoustic wave with the perturbation
therein is detectable by the sensor 14 as is well known so
as to determine the position of the finger touch on the
touch surface 16. In order to make the acoustic wave
propagating touch position sensor 14 responsive to any
non-active stylus that can transmit a Z-axis force, a load
spreading plate 18 is provided so as to overlie an elasto-
meric layer 20 which in turn overlies the finger touch
responsive surface 16 of the touch position sensor 14. It
is noted that, as used herein, the term non-active stylus
includes any pointed tool as well as a user’s finger
wherein the stylus does not include a signal generating
or receiving mechanism.

The load spreading plate 18 has an upper, stylus con-
tacting surface 22. The load spreading plate 18 spreads
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the force created by the small contact point 24 of the
stylus 12 over a localized area 48 of the load spreading
plate 18 that is larger than the contact point 24 of the
stylus 12. This generally evenly distributed Z-axis force
created in the load spreading plate 18 is transmitted to
the elastomeric layer 20. The elastomeric layer 20 is
responsive to the Z-axis force from the load spreading
plate 18 to elastically deform creating a localized area
52 on the elastomeric layer 20 that is compressed against
the touch surface of the substrate 26 so as to make sub-
stantially continuous contact with substrate 26 in the
area 52. The Z-axis force from the load spreading plate
is thereby transmitted to the substrate 26 over the local-
ized area 52 that is greater than the area on the surface
22 of the plate 18 contacted by the stylus.

As shown in FIG. 3A, before the application of a
Z-axis force, the surface 50 of the elastomeric layer 20
adjacent to the touch surface on the substrate 26 is
generally not smooth on a microscopic scale. There-
fore, although the elastomeric layer 20 is of an acoustic
wave perturbating material, without a Z-axis force, the
layer 20 does not perturb the acoustic wave in the sub-
strate 26 to any great degree. However, in the presence
of a Z-axis force by the stylus 12, as shown in FIG. 3B,
the compliant nature of the elastomer causes the cou-
pling surface 50 to flatten or compress so as to make
substantially continuous contact in the localized area 52
and thereby acoustically couple to the acoustic wave
touch position sensor 14 while transmitting the Z-axis
force over the area 52 to the sensor 14. The portion of
the elastomeric layer 20 deformed by the Z-axis force
created by the stylus 12 absorbs or damps acoustic wave
energy propagating in the substrate 26 of the acoustic
wave touch position sensor in the same manner as a
finger touch absorbs or damps acoustic wave energy.

Materials that are sufficiently rigid to form the load
spreading plate 18 include glass and hard plastics such
as PET. These materials preferably have a Youngs
Modulus in the approximate range of 0.3 1010 New-
tons/meter? to 8 X 1010 Newtons/meter? and a shearing
modulus in the approximate range of 0.10X 10!0 New-
tons/meter? to 3X 1010 Newtons/meter? over a range of
thicknesses between 40 mils. to 5 mils. It has been found,
for example, that a load spreading plate 18 formed of
soda-lime glass of thicknesses between 10-20 mils works
quite well. In general, the stiffness of the plate 28 must
be rigid enough to distribute the Z-axis force of a stylus
over a localized area that is greater than the area of
contact with the stylus. However, the plate 18 should
not be so rigid as to transmit a force that is not generally
localized.

The elastomeric layer 20 is formed of an acoustic
wave energy absorbing or damping material which is
elastically deformable in response to a Z-axis force
transmitted thereto through the load spreading plate 18.
Preferably, Youngs modulus for the elastomeric layer
20 is 1 106 Newtons/meter2—1 X 109 Newtons/meter?.
The elastomeric layer may be formed of urethanes,
polyurethane, natural rubber or the like. In general, the
elastomeric layer 20, when contacted directly by the
small point 24 of the stylus, does not distribute the force
over an area significantly greater than the stylus contact
area so that the force does not create a detectable per-
turbation in the acoustic wave propagating in the touch
position sensor 14. It is noted, however, that some elas-
tomeric materials such as a hard rubber will distribute
the force of the stylus over an area greater than the
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stylus contact area obviating the need for the load
spreading plate 18.

As shown in FIG. 1, the touch position sensor 14
includes a transceiver for transmitting and receiving
Shear waves and, in particular, zeroth order horizon-
tally polarized Shear waves for propagation along an
axis of a reflective array 32, the axis of which extends
parallel to the X-axis. As the Shear wave propagates
along the axis of the array 32, the reflective elements of
the array 32 reflect portions of the Shear wave incident
thereto along substantially parallel paths representing
various axial positions with respect to the X-axis. A
reflective edge 34 of the substrate 26 reflects Shear
waves back along the parallel paths to the reflective
array 32 which in turn reflects the Shear waves incident
thereto back to the transceiver 30. Similarly, a trans-
ceiver 36 is mounted on an edge of the substrate 26 so as
to impart a Shear wave for propagation along an axis of
a reflective array 38, the axis being parallel to the Y-
axis. Shear waves incident to the reflective array 38 are
reflected thereby along a number of parallel paths rep-
resenting various axial positions with respect to the
Y-axis, across the substrate 26 to a reflective edge 40.
The reflective edge 40 reflects the Shear waves back to
the reflective array 38 along the parallel paths, the re-
flective array 38 in turn reflecting the Shear waves
incident thereto back to the transducer 36. Such a touch
position sensor is shown in detail in U.S. Pat. No.
5,177,327 assigned to the Assignee of the present inven-
tion and incorporated herein by reference. Further, the
preferred controller for the sensor 14 is described in
detail in U.S. patent application Ser. No. 07/972,605
filed Nov. 6, 1992, assigned to the Assignee of the pres-
ent invention and incorporated herein by reference.

Although the touch position sensor 14 is depicted in
FIG. 1 as utilizing Shear waves, the touch panel 10 may
utilize a touch position sensor 14 in which various other
acoustic waves propagate such as Surface Acoustic
Waves, Lamb Waves, Love Waves, etc. wherein the
acoustic wave energy propagating in the substrate of
the sensor is absorbed or damped by the deformation of
the elastomeric layer 20. Further, acoustic wave touch
position sensors that convert one type of acoustic wave
to another may also be used. One such touch position
sensor is a Shear to Lamb Wave converting acoustic
wave touch position sensor as shown in U.S. Pat. No.
5,072,427 assigned to the Assignee of the present inven-
tion and incorporated herein by reference.

The touch panel 10 may be used in applications re-
quiring very high resolution such as in handwriting and
signature recognition systems. It can be shown that the
maximum number of resolvable points per inch, Ry4x,
for the panel 10 is approximately given by the expres-
sion:

Ragax =5

‘Where Sy is the signal to noise ratio, W is the width of
the reflective array 32, 38 and a is the fraction of acous-
tic wave energy absorbed in an acoustic path as a result
of a Z-axis force by the stylus 12. For example, if
W=0.25 inches and Syg=300/1, i.e. 50db, then to
achieve 300 points per inch, a should be at least 0.25
such that 25% of the available acoustic energy in a path
is absorbed or perturbated by the Z-axis force. There-
fore, for certain applications, those acoustic waves hav-
ing a Z-axis displacement component that dominates,
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such as first order Lamb Wave modes or Rayleigh
waves, i.e. Surface Acoustic Waves, may be preferred
over a Zeroth Order Horizontally Polarized Shear
wave. For such applications a Shear to Lamb Wave
converting acoustic touch position sensor 14 in particu-
lar appears to be the most sensitive.

It is noted that some materials contacting a Surface
Acoustic Wave touch panel completely absorb the Sur-
face Acoustic Wave energy therein or almost com-
pletely absorb the energy so as not to be suitable for the
elastomeric layer 20 when utilized with a Surface
Acoustic Wave touch sensor. However, it has been
found that polyurethane, for example, does not com-
pletely absorb Surface Acoustic Waves. Thus, for a
Surface Acoustic Wave touch panel in accordance with
the present invention, polyurethane or other materials
that do not completely absorb the Surface Acoustic
‘Wave may be utilized for the elastomeric layer 20. Sur-
face Acoustic Wave touch position sensors have been
found to be undesirable because of their excessive sensi-
tivity to the presence of liquids, grease and sealing com-
pounds on the touch surface of the Surface Acoustic
Wave substrate. However, a Surface Acoustic Wave
touch position sensor having an overlay of the elasto-
meric layer 20 in accordance with the present invention
overcomes these problems of prior Surface Acoustic
Wave touch position sensors. Because the touch surface
of a Surface Acoustic Wave touch position sensor is
contacted only by the elastomeric layer 20 in accor-
dance with the present invention, it is impervious to
liquids, grease and sealing compounds. These contami-
nants on the outer surface of the elastomeric layer 20 if
used alone or on the surface 22 of the load spreading
plate 18 do not create a Z axis force of sufficient magni-
tude and localization to be recognized by the sensor 14.

Although the touch position sensor 14 is shown utiliz-
ing two transceivers and two reflective arrays, the
touch position sensor may be formed utilizing two re-
flective arrays and two transducers per axis as is well-
known. Alternatively, the acoustic wave touch position
sensor may be formed without reflective arrays but
utilize discrete acoustic wave transmitters and receivers
or discrete acoustic wave transceivers.

Each of the layers 18, 20, and 26 forming the panel 10
is preferably transparent so as to be able to overlie a
display that visually depicts the position of a touch on
the panel 10. In order to reduce reflections, an anti-
reflective coating such as an HEA coating from Optical
Coatings Laboratory, Inc., Santa Rosa, Calif., may be
applied to any or all of the substrates 18, 20, and 26. It
has been found that an anti-reflective coating applied to
the elastomeric substrate 20 on the surface contacting
the substrate 26 of the touch position sensor 14 substan-
tially reduces internal reflections. Further, the elasto-
meric layer 20 may be bonded to the load spreading
plate 18 to eliminate reflections at its boundary.

It is noted, that a hard copy of touch entries on the
acoustic wave touch panel of the present invention may
be obtained by placing a piece of paper on the stylus
contacting surface of the load spreading plate. A pen or
pencil can be used to write on the paper wherein the
Z-axis force from the pen or pencil is transmitted
through the paper to the load spreading substrate as if
the stylus were in direct contact with the stiff substrate.
It is further noted that the acoustic wave touch panel 10
of the present invention is not responsive to contact by
the user’s hand while writing on the touch panel 10 with
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the stylus 12. This is because the force on the touch
panel created by the user’s hand resting on the surface
22 to write is spread out over a large area of the panel,
as opposed to the small stylus contact area, so that the
Z-axis force per unit area created by the user’s hand is
relatively low compared to the Z-axis force per unit
area created by the stylus. The touch panel 10 is simi-
larly non-responsive to contaminants such as liquids,
grease, etc. as discussed above.

Although the elastomeric layer 20 is shown as being
continuous, other noncontinuous, equivalent layers may
also be employed in accordance with the present inven-
tion. For example, spacers silk screened or otherwise
patterned onto the touch responsive surface may be
more appropriate for use with elastomers that have
slight tack or for non-elastomeric but pliant acoustic
wave absorbing damping layers such as vinyl or the
like. Many other modifications may be made in the
above-described apparatus without departing from the
scope of the present invention. Therefore, it is intended
that the above description and drawing be interpreted
as illustrative and not in the limiting sense.

What is claimed and desired to be secured by Letters
Patent is:

1. An acoustic wave touch panel responsive to a
non-active stylus touch thereon comprising:

an acoustic wave propagating substrate having a

touch responsive surface and at least one acoustic
wave generator mounted on said substrate to prop-
agate acoustic waves along a plurality of generally
parallel paths each representing a different axial
touch position, a Z-axis force over a localized area
of said touch surface by an acoustic wave pertur-
bating material forming a detectable perturbation
in an acoustic wave intersecting said force;

an elastomeric layer overlying said touch responsive

surface of said acoustic wave propagating sub-
strate, said elastomeric layer being elastically de-
formable in response to a Z-axis force to transmit
said Z-axis force to said acoustic wave propagating
substrate to cause a perturbation in said acoustic
wave; and

a load spreading plate with a stylus contacting sur-

face, said plate overlying said elastomeric layer and
transmitting to said elastomeric layer a Z-axis force
generated by a non-active stylus contacting said
load spreading plate surface to cause a detectable
perturbation in an acoustic wave propagating in
said acoustic wave substrate.

2. An acoustic wave touch panel as recited in claim 1
wherein said load spreading plate has a Youngs Modu-
lus in the approximate range of 0.3 1010 Newtons/-
meter2 to 8 X 1010 Newtons/meter? and a Shearing mod-
ulus in the approximate range of 0.10X 1010 Newtons/-
meter? to 3X 1010 Newtons/meter2.

3. An acoustic wave touch panel as recited in claim 1
wherein said load spreading plate is glass.

4. An acoustic wave touch panel as recited in claim 3
wherein said load spreading plate has a thickness be-
tween 10-20 mils.

5. An acoustic wave touch panel as recited in claim 1
wherein said load spreading plate is a hard plastic.

6. An acoustic wave touch panel as recited in claim 5
wherein said hard plastic is PET.

7. An acoustic wave touch panel as recited in claim 1
wherein said load spreading plate is transparent.

8. An acoustic wave touch panel as recited in claim 1
wherein said elastomeric layer is a polyurethane.
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9. An acoustic wave touch panel as recited in claim 1
wherein said elastomeric layer is a rubber.
10. An acoustic wave touch panel as recited in claim
9 wherein said elastomeric layer has 2 Youngs Modulus
in the approximate range of 1 106 Newtons/meter2 to
1X 109 Newtons/meter2.
11. An acoustic wave touch panel as recited in claim
1 wherein said elastomeric layer is transparent.
12. An acoustic wave touch panel as recited in claim
1 wherein said acoustic wave generator generates a
Shear wave for propagation in said acoustic wave prop-
agating substrate.
13. An acoustic wave touch panel as recited in claim
1 wherein said acoustic wave generator generates a
Surface Acoustic Wave for propagation in said acoustic
wave propagating substrate.
14. An acoustic wave touch panel as recited in claim
1 wherein said acoustic wave generator generates a
Lamb wave for propagation in said acoustic wave prop-
agating substrate.
15. An acoustic wave touch panel as recited in claim
1 wherein said acoustic wave generator generates a
Love wave for propagation in said acoustic wave prop-
agating substrate.
16. An acoustic wave touch panel as recited in claim
1 wherein said acoustic wave generator generates a
Zeroth Order Horizontally Polarized Shear wave for
propagation in said acoustic wave propagating sub-
strate.
17. An acoustic wave touch panel as recited in claim
1 wherein said acoustic wave generator includes an
acoustic wave transceiver.
18. An acoustic wave touch panel as recited in claim
1 wherein said acoustic wave generator includes an
acoustic wave transmitter and further including an
acoustic wave receiver mounted on said acoustic wave
propagating substrate.
19. An acoustic wave touch panel as recited in claim
1 wherein said acoustic wave generator includes at least
one acoustic wave reflective array.
20. An acoustic wave touch panel as recited in claim
1 wherein said acoustic wave generator includes a plu-
rality of discrete acoustic wave transmitters.
21. An acoustic wave touch panel as recited in claim
1 wherein said acoustic wave generator includes a plu-
rality of discrete acoustic wave transceivers.
22. An acoustic wave touch panel responsive to a
non-active stylus touch thereon comprising:
an acoustic wave propagating substrate having a
touch responsive surface and at least one acoustic
wave generator mounted on said substrate to prop-
agate an acoustic wave along a path, a Z-axis force
by an acoustic wave perturbating material on said
touch surface at a position along said path forming
a detectable perturbation in said acoustic wave;
an elastomeric layer overlying said touch responsive
surface of said acoustic wave propagating sub-
strate, said elastomeric layer being elastically de-
formable in response to a Z-axis force to transmit
said Z-axis force to said acoustic wave propagating
substrate to cause a perturbation in said acoustic
wave; and
a load spreading plate with a stylus contacting sur-
face, said load spreading plate overlying said elas-
tomeric layer and transmitting to said elastomeric
layer a Z-axis force generated by a non-active sty-
lus contacting said load spreading plate surface to
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cause a detectable perturbation in an acoustic wave
propagating in said acoustic wave substrate.

23. An acoustic wave touch panel as recited in claim
22 where said load spreading plate has a2 Youngs Modu-
lus in the approximate range of 0.3 1010 Newtons/-
meter? to 8 X 1010 Newtons/meter2 and a Shearing mod-
ulus in the approximate range of 0.10X 1019 Newtons/-
meter? to 3 X 1010 Newtons/meter2.

24. An acoustic wave touch panel as recited in claim
22 wherein said load spreading plate is glass.

25. An acoustic wave touch panel as recited in claim
24 wherein said load spreading plate has a thickness
between 10-20 mils.

26. An acoustic wave touch panel as recited in claim
22 wherein said load spreading plate is a hard plastic.

27. An acoustic wave touch panel as recited in claim
26 wherein said hard plastic is PET.

28. An acoustic wave touch panel as recited in claim
22 wherein said load spreading plate is transparent.

29. An acoustic wave touch panel as recited in claim
22 wherein said elastomeric layer is a polyurethane.

30. An acoustic wave touch panel as recited in claim
22 wherein said elastomeric layer is a rubber.

31. An acoustic wave touch panel as recited in claim
30 wherein said elastomeric layer has a Youngs Modu-
lus in the approximate range of 1X 106 Newtons/meter2
to 1X 109 Newtons/meter?.

32. An acoustic wave touch panel as recited in claim
22 wherein said elastomeric layer is transparent.

33. An acoustic wave touch panel as recited in claim
22 wherein said acoustic wave generator generates a
Shear wave for propagation in said acoustic wave prop-
agating substrate.

34. An acoustic wave touch panel as recited in claim
22 wherein said acoustic wave generator generates a
Lamb wave for propagation in said acoustic wave prop-
agating substrate.

35. An acoustic wave touch panel as recited in claim
22 wherein said acoustic wave generator generates a
Love wave for propagation in said acoustic wave prop-
agating substrate.

36. An acoustic wave touch panel as recited in claim
22 wherein said acoustic wave generator generates a
Surface Acoustic Wave for propagation in said acoustic
wave propagating substrate.

37. An acoustic wave touch panel as recited in claim
22 wherein said acoustic wave generator includes an
acoustic wave transceiver.

38. An acoustic wave touch panel as recited in claim
22 wherein said acoustic wave generator includes an
acoustic wave transmitter and further including an
acoustic wave receiver mounted on said substrate.

39. An acoustic wave touch panel responsive to a
non-active stylus touch thereon comprising:

a transparent acoustic wave propagating substrate
having a touch responsive surface and at least one
acoustic wave generator mounted on said substrate
to propagate acoustic waves along a plurality of
generally parallel paths each representing a differ-
ent axial touch position, a Z-axis force on said
touch surface by an acoustic wave perturbating
material forming a detectable perturbation in an
acoustic wave intersecting said touch;

a transparent elastomeric layer overlying said touch
responsive surface of said acoustic wave propagat-
ing substrate, said elastomeric layer being elasti-
cally deformable in response to a Z-axis force to
transmit said Z-axis force to said acoustic wave
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10
propagating substrate to cause a perturbation in
said acoustic wave;

a transparent load spreading plate with a stylus con-
tacting surface, said load spreading plate overlying
said elastomeric layer and transmitting to said elas-
tomeric layer a Z-axis force generated by a non-
active stylus contacting said load spreading plate
surface to cause a detectable perturbation in an
acoustic wave propagating in said acoustic wave
substrate; and

an anti-reflective coating on at least one of said elasto-
meric layer, load spreading plate or substrate.

40. An acoustic wave touch panel as recited in claim
39 wherein said load spreading plate has a Youngs Mod-
ulus in the approximate range of 0.3 X 10!0 Newtons/-
meter? to 8 X 1010 Newtons/meter? and a Shearing mod-
ulus in the approximate range of 0.10X 1010 Newtons/-
meter2 to 3X 1010 Newtons/meter2.

41. An acoustic wave touch panel as recited in claim
39 wherein said load spreading plate is glass.

42. An acoustic wave touch panel as recited in claim
41 wherein said load spreading plate has a thickness
between 10-20 mils.

43. An acoustic wave touch panel as recited in claim
39 wherein said load spreading plate is a hard plastic.

44. An acoustic wave touch panel as recited in claim
39 wherein said elastomeric layer has a Youngs Modu-
lus in the approximate range of 1 X 106 Newtons/meter?
to 1X 109 Newtons/meter2.

45. An acoustic wave touch panel as recited in claim
39 wherein said elastomeric layer is a polyurethane.

46. An acoustic wave touch panel as recited in claim
39 wherein said elastomeric layer is a rubber.

47. An acoustic wave touch panel as recited in claim
39 wherein said acoustic wave generator generates a
Shear wave for propagation in said acoustic wave prop-
agating substrate.

48. An acoustic wave touch panel as recited in claim
39 wherein said acoustic wave generator generates a
Surface Acoustic Wave for propagation in said acoustic
wave propagating substrate.

49. An acoustic wave touch panel as recited in claim
39 wherein said acoustic wave generator generates a
Lamb wave for propagation in said acoustic wave prop-
agating substrate.

50. An acoustic wave touch panel as recited in claim
39 wherein said acoustic wave generator generates a
Love wave for propagation in said acoustic wave prop-
agating substrate.

51. An acoustic wave touch panel as recited in claim
39 wherein said acoustic wave generator generates a
Zeroth Order Horizontally Polarized Shear wave for
propagation in said acoustic wave propagating sub-
strate.

52. An acoustic wave touch panel responsive to a
non-active stylus touch thereon, comprising:

an acoustic wave propagating substrate having a
touch responsive surface and at least one acoustic
wave generator mounted on said substrate to prop-
agate an acoustic wave along a path, a Z-axis force
by an acoustic wave perturbating material on said
touch surface at a position along said path forming
a detectable perturbation in said acoustic wave;

an overlay mounted on said touch responsive surface
of said acoustic wave propagating substrate, said
overlay including an acoustic wave perturbating
material disposed adjacent said touch responsive
surface, said acoustic wave perturbating material
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being responsive to a non-active stylus contact on
said overlay creating a Z-axis force for transmitting
to said acoustic wave propagating substrate a Z-
axis force over a localized area that is greater than

12
overlay including an acoustic wave perturbating
material disposed adjacent said touch responsive
surface and having a Youngs Modulus in the ap-
proximate range of 1X106 Newtons/meter? to

said stylus contact area. 5 1109 Newtons/meter2, said acoustic wave per-

53. An acoustic wave touch panel as recited in claim turbating material being responsive to a Z-axis

52 wherein said overlay includes a load spreading plate force on said overlay for transmitting a Z axis force
for distributing the force from the non-active stylus to to said acoustic wave propagating substrate.

said acoustic wave perturbating material. 55. An acoustic wave touch panel as recited in claim

54. An acoustic wave touch panel comprising: 10 54 wherein said overlay includes a load spreading plate

an acoustic wave propagating substrate having a for distributing the Z-axis force on said overlay to said
touch responsive surface and at least one acoustic acoustic wave perturbating material.
wave generator mounted on said substrate to prop- 56. An acoustic wave touch panel as recited in claim
agate an acoustic wave along a path, a Z-axis force 54 wherein said load spreading plate has a Youngs Mod-
by an acoustic wave perturbating material on said 15 ulus in the approximate range of 0.3 1010 Newtons/-
touch surface at a position along said path forming  meter2to 8 X 1010 Newtons/meter2 and a Shearing mod-
a detectable perturbation in said acoustic wave; ulus in the approximate range of 0.10X 10!0 Newtons/-
an overlay mounted on said touch responsive surface  meter? to 3 X 1010 Newtons/meter?.
of said acoustic wave propagating substrate, said ok ox ok ¥
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