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SYSTEMS AND METHODS FOR PROXIMITY-BASED HAPTIC FEEDBACK

Field of Invention

[0001] The present disclosure relates generally to user interface devices. More specifically,
but not by way of limitation, this disclosure relates to systems and methods for proximity-based
haptic feedback.

Background
[0002] Many modern devices include a touch-sensitive input device that can be used by a
user to interact with a device. However, such devices may be difficult or confusing to operate.
Further, in some cases, such devices may be used in situations in which the user is unable or
unwilling to look at the device during use. Such devices may benefit from the presence of haptic
feedback

Summary

[0003] Various embodiments of the present disclosure provide systems and methods for
proximity-based haptic feedback.
[0004] In one embodiment, a device of the present disclosure may comprise a proximity
sensor capable of detecting a non-contact interaction with a touch-sensitive device and outputting
a first sensor signal. The device further comprises a touch sensor capable of detecting a touch
and outputting a second sensor signal. One such device also comprises a processor configured to
receive the first and second sensor signals, generate a haptic output signal based at least in part
on the first and second sensor signals, and transmit the haptic output signal to a haptic output
device, which then outputs the haptic effect.
[0005]  The device may be modified in any suitable way as disclosed herein including, but
not limited to, any one or more of the following. For example, in some embodiments, the
proximity sensor may be integrated into the touch-sensitive input device. Optionally, the
proximity sensor may comprise one of a capacitive sensor or an optical sensor. Where the
proximity sensor comprises an optical sensor, the optical sensor may comprise one of a laser, an
infra-red emitter, or a photo-resistor. In some embodiments, the haptic output signal is designed
to direct a user to contact the touch-sensitive device at a particular location. Optionally, an
integrated sensor comprises the proximity sensor and the touch sensor. In some cases, the

integrated sensor also further comprises the haptic output device.
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[0006] In some embodiments, the integrated sensor may comprise an electro-active polymer,
in which case the electro-active polymer may comprise a first side with a uniform electrode
pattern layer affixed thereto and a second side with a network electrode pattern layer affixed
thereto. Optionally, the device may further comprise an elastomer layer having a first side with a
network pattern electrode layer affixed thereto and a second side configured adjacent to the
second side of the electro-active polymer. Additionally or alternatively, the device may also
comprise an insulator layer adjacent to the first side of the electro active polymer.

[0007] In some embodiments, the haptic output device comprises an clectrostatic friction
actuator. In some embodiments, the haptic output device comprises an air puff actuator.
Optionally, the touch sensor is capable of detecting a pressure and wherein the haptic output
signal is based at least in part on the detected pressure.

[0008]  In another embodiment, a method of the present disclosure may comprise detecting
by a proximity sensor, a non-contact interaction with a touch-sensitive device and transmitting a
first sensor signal associated with the non-contact interaction to a processor. The method further
comprises detecting by a touch sensor a touch on the touch-sensitive surface and transmitting a
second sensor signal associated with the touch to a processor. The method may further comprise
receiving, by the processor, the first and second sensor signals, generating, by the processor, a
haptic output signal based at least in part on the first and second sensor signals and transmitting,
by the processor, the haptic output signal to a haptic output device. The method may further
comprise outputting, by the haptic output device, a haptic effect in response to the haptic output
signal. Yet another embodiment comprises a computer-readable medium for implementing such
a method.

[0009]  The method may be modified in any suitable way as disclosed herein including, but
not limited to, any one or more of the following. For example, in some embodiments, the haptic
output signal is designed to direct a user to contact the touch-sensitive device at a particular
location. In some cases, outputting a haptic effect may comprise outputting, by an electrostatic
friction actuator, an electrostatic friction haptic effect. Additionally or alternatively, outputting a
haptic effect comprises outputting, by an air puff actuator, an air puff haptic effect.

[0010] These illustrative embodiments are mentioned not to limit or define the limits of the
present subject matter, but to provide examples to aid understanding thereof. Illustrative

embodiments are discussed in the Detailed Description, and further description is provided there.

US2008 13604448 1

EX1003 - Page 15



10

15

20

25

30

Advantages offered by various embodiments may be further understood by examining this
specification and/or by practicing one or more embodiments of the claimed subject matter.

Brief Description of the Drawings

[0011] A full and enabling disclosure is set forth more particularly in the remainder of the
specification. The specification makes reference to the following appended figures.

[0012] Figure 1 is a block diagram showing a system for proximity-based haptic feedback
according to one embodiment.

[0013] Figures 2A and 2B show an embodiment of a dual proximity sensor and haptic
actuator device according to one embodiment.

[0014] Figure 3 show an embodiment of a dual proximity sensor and haptic actuator device
according to another embodiment.

[0015] Figure 4 is a flow chart of steps for performing a method for providing proximity-
based haptic feedback.

[0016] Figure 5 is a flow chart of steps for performing another method for providing
proximity-based haptic feedback.

Detailed Description

[0017] Reference now will be made in detail to various and alternative illustrative
embodiments and to the accompanying drawings. Each example is provided by way of
explanation, and not as a limitation. It will be apparent to those skilled in the art that
modifications and variations can be made. For instance, features illustrated or described as part
of one embodiment may be used in another embodiment to yield a still further embodiment.
Thus, it is intended that this disclosure include modifications and variations as come within the
scope of the appended claims and their equivalents.
Hlustrative Proximity-Based Haptic Feedback

[0018] One illustrative embodiment of the present disclosure comprises a computing device,
such as a smartphone or a smartwatch. The computing device comprises a sensor, a memory, a
haptic output device, and a processor in communication with each of these elements.

[0019] In the illustrative embodiment, the sensor may comprise a dual-mode sensor. Such as
sensor is capable of detecting a user’s finger in proximity to but not in contact with a touch-
sensitive surface and also of detecting when the user’s finger is in contact with the touch-

sensitive surface. The sensor is also able to detect the approximate location of the finger with
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respect to the touch-sensitive surface in either contact or non-contact modes. One such sensor
utilizes capacitance for sensing.

[0020] In the illustrative embodiment, the sensor detects changes in capacitance as a finger
or other object approaches the sensor. For example, the user’s skin is an insulator, and the fluid
behind the skin is a conductive layer. As the user’s finger approaches the sensor, the capacitance
of the sensor changes near a particular point on the touch-sensitive surface. The change in
capacitance may occur before the user’s finger makes contact with the surface. Thus, the sensor
may be able to detect the user’s finger or other objects when they are near, but not yet contacting,
the surface.

[0021] In response to detecting the presence of the user’s finger, the sensor generates and
sends a sensor signal to the processor of the device. The sensor signal includes three-
dimensional information associated with the position of the user’s finger. For example, the
information associated with the position of the user’s finger may include data that reflects the
distance of the finger from the surface of the touch-sensitive device and/or the pressure the finger
is exerting on the touch-sensitive service (e.g., the Z component of the finger’s location). The
information may also include data that reflects the position of the finger in contact with the
surface or if the finger is not in contact, then the location of the finger were it in contact with the
surface (e.g., the X and Y components of the finger’s location).

[0022] The processor receives the sensor signal and determines the position of the finger. In
the illustrative embodiment, the processor may also determine, for example, the position of an
clement of the user interface displayed on the touch sensitive interface. Given the two pieces of
information, the processor can then determine in which direction the finger should move in order
to make contact with the user interface element.

[0023] In the illustrative embodiment, once the processor has determined in which way the
finger should move, the processor generates an appropriate haptic effect to provide the
information to the user. For example, the magnitude and frequency of the effect may be used to
convey a direction. The processor may then transmit the haptic output signal to a haptic output
device. The haptic output device receives the signal and based on the signal outputs the haptic
effect to the user. In one such embodiment, the capacitive sensor also functions as a haptic

output device.
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[0024] The illustrative embodiment may be used for any number of applications. For
instance, the user may be operating an automobile and wish to interact with the radio by, for
instance, muting the radio without taking her eyes off the road. The radio may include the
illustrative touch-sensitive interface and sensor described herein. As the user’s finger
approaches the mute button on the radio control displayed on the surface, the sensor detects the
user’s finger. The processor determines where on the surface the finger is approaching and also
determines where on the surface the mute button is displayed. The processor then determines in
which direction the finger must travel to interact with the button. The processor generates the
appropriate haptic output signal and transmits it to the sensor, which in this embodiment, also
functions as the haptic output device. The sensor outputs the haptic signal to the user, and she is
able to move her finger so that it contacts the surface at the location of the button.
[0025] These illustrative examples are given to introduce the reader to the general subject
matter discussed here and are not intended to limit the scope of the disclosed concepts. The
following sections describe various additional features and examples with reference to the
drawings in which like numerals indicate like elements, and directional descriptions are used to
describe the illustrative examples but, like the illustrative examples, should not be used to limit
the present disclosure.

Hlustrative Systems for Haptic Feedback for Opportunistic Displays
[0026] Figure 1 is a block diagram showing a system 100 for haptic feedback displays
according to one embodiment. In the embodiment depicted in Figure 1, the system 100
comprises a computing device 101. While the system 100 shown in Figure 1 comprises a single,
integrated computing device 101 in this embodiment. In other embodiments, the system 100
may comprise multiple separate devices in communication with one another.
[0027] The computing device 101 shown in Figure 1 includes a processor 102 in
communication with other hardware elements via a bus 106. The computing device 101 may
comprise, for example, a mobile device (e.g., a smartphone), tablet, e-reader, smartwatch, a
head-mounted display, glasses, a wearable device, an automotive dashboard, a touch-sensitive
screen on an appliance, or any other suitable device.
[0028] The embodiment shown in Figure | also includes a memory 104. Memory 104 can
comprise any suitable tangible (and non-transitory) computer-readable medium such as RAM,

ROM, EEPROM, or the like, and embodies program components that configure operation of the
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computing device 101. In the embodiment shown, computing device 101 further includes one or
more network interface devices 110, input/output (I/O) interface components 112, and storage
114.

[0029] Network interface device 110 can represent one or more of any components that
facilitate a network connection. Examples include, but are not limited to, wired interfaces such
as Ethemet, USB, IEEE 1394, and/or wireless interfaces such as IEEE 802.11, Bluetooth, or
radio interfaces for accessing cellular telephone networks (e.g., transceiver/antenna for accessing
a CDMA, GSM, UMTS, or other mobile communications network).

[0030] I/O components 112 may be used to facilitate wired or wireless connection to devices
such as one or more displays 134, game controllers, keyboards, mice, joysticks, cameras,
buttons, speakers, microphones and/or other hardware used to input or output data. Storage 114
represents nonvolatile storage such as solid state, magnetic, optical, or other storage media
included in computing device 101 or coupled to the processor 102.

[0031] The computing device 101 also includes or is in communication with a touch
sensitive surface 116. Touch sensitive surface 116 represents any surface that is configured to
sense tactile input of a user. One or more touch sensors 108 are configured to detect a touch in a
touch area (e.g., when an object contacts the touch sensitive surface 116) and transmit signals
associated with the touch to the processor 102.

[0032] The touch sensor 108 can additionally or alternatively comprise other types of
sensors. For example, optical sensors with a view of the touch sensitive surface 116 may be used
to determine the touch position. As another example, the touch sensor 108 may comprise a LED
(Light Emitting Diode) finger detector mounted on the side of a display. In some embodiments,
touch sensor 108 may be configured to detect multiple aspects of the user interaction. For
example, touch sensor 108 may detect the speed, pressure, and direction of a user interaction,
and incorporate this information into the signal transmitted to the processor 102.

[0033] In another embodiment, the sensor comprises conductive nanoparticles in a coil shape
inside a semi-flexible insulator. The coil shape allows for more flexibility, stretchability and
self-inductance characteristic of the nanoparticles. Examples of such materials include coiled
carbon nanotubes, nano-metals (copper, silver, etc.) or conductive polymers (conjugated

polymers) insude an insulator material. As a user interacts in a non-contact mode with such a
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sensor, the mutual inductance and/or capacitance between the user’s finger and the fabricated
sensor varies.

[0034] In some embodiments, the computing device 101 comprises a touch-enabled display
that combines a touch sensitive surface 116 and a display 134 of the computing device 101. The
touch sensitive surface 116 may correspond to the display 134 exterior or one or more layers of
material above components of the display 134. In other embodiments, the computing device 101
comprises a touch sensitive surface 116, which may be mapped to a graphical user interface
provided in the display 134 that is included in the system 11 interfaced to computing device 101.

[0035] In some embodiments, the computing device 101 comprises one or more proximity
sensors 132. In some embodiments, the sensor 132 may comprise a capacitance based sensor.
For instance, in one such embodiment, the sensor 132 comprises a smart material. In other
embodiments, the proximity sensor may comprise an optical sensor, wherein the scattering or
reflection of light is the basis for detecting a user’s finger. Such an embodiment may have a
longer range of detection. Such sensors may comprise, for example, infra-red, laser and other
sources of light. Such sensors may comprise a photo-resistor based system in which the user’s
finger blocks light when approaching the surface such that the system can detect the user’s
finger.

[0036] In some embodiments, the processor 102 may be in communication with a single
sensor 132 and, in other embodiments, the processor 102 may be in communication with a
plurality of sensors 132. The sensor 132 is configured to transmit sensor signals to the processor
102.

[0037] In the embodiment shown in Figure 1, the system 100 further includes haptic output
device 118 in communication with the processor 102. Haptic output device 118 is configured to
output a haptic effect in response to a haptic signal. For example, the haptic output device 118
can output a haptic effect in response to a haptic signal from the processor 102. In some
embodiments, haptic output device 118 is configured to output a haptic effect comprising, for
example, a vibration, a squeeze, a poke, a change in a perceived coefficient of friction, a
simulated texture, a stroking sensation, an electro-tactile effect a surface deformation (e.g., a
deformation of a surface associated with the computing device 101), an ultrasonic or laser-based
effect, and/or a puff of a solid, liquid, or gas. Further, some haptic effects may use multiple

haptic output devices 118 of the same or different types in sequence and/or in concert. Although
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a single haptic output device 118 is shown in Figure 1, some embodiments may use multiple
haptic output devices 118 of the same or different type to produce haptic effects.

[0038] In some embodiments, the haptic output device 118 is in communication with the
processor 102 and internal to the computing device 101. In other embodiments, the haptic output
device 118 is external to the computing device 101 and in communication with the computing
device 101 (e.g., via wired interfaces such as Ethernet, USB, IEEE 1394, and/or wireless
interfaces such as IEEE §02.11, Bluetooth, or radio interfaces). For example, the haptic output
device 118 may be associated with (e.g., coupled to) a wearable device (e.g., a wristband,
bracelet, hat, headband, etc.) and configured to receive haptic signals from the processor 102.
[0039] In some embodiments, the haptic output device 118 is configured to output a haptic
effect comprising a vibration. The haptic output device 118 may comprise, for example, one or
more of a piezoelectric actuator, an clectro-magnetic actuator, such as an electric motor, an
eccentric rotating mass motor (ERM), a voice coil, a solenoid, a shape memory alloy or polymer,
a thermal based actuator, a laser, an electro-adhesion actuator, a parallel plate actuator, a micro-
fluidic system, an electro-active polymer, or a linear resonant actuator (LRA).

[0040] In some embodiments, the haptic output device 118 is configured to output a haptic
effect modulating the perceived coefficient of friction of a surface associated with the haptic
output device 118. In one embodiment, the haptic output device 118 comprises an ultrasonic
actuator. An ultrasonic actuator may vibrate at an ultrasonic frequency, for example 20 kHz,
increasing or reducing the perceived coefficient of friction of the surface associated with the
haptic output device 118. In some embodiments, the ultrasonic actuator may comprise a piezo-
electric material.

[0041] In some embodiments, the haptic output device 118 uses electrostatic attraction, for
example by use of an clectrostatic actuator, to output a haptic effect. The haptic effect may
comprise a simulated texture, a simulated vibration, a stroking sensation, or a perceived change
in a coefficient of friction on a surface associated with computing device 101 (e.g., the touch
sensitive surface 116). In some embodiments, the electrostatic actuator may comprise a
conducting layer and an insulating layer. The conducting layer may be any semiconductor or
other conductive material, such as copper, aluminum, gold, or silver. The insulating layer may
be glass, plastic, polymer, or any other insulating material. Furthermore, the processor 102 may

operate the electrostatic actuator by applying an electric signal, for example an AC signal, to the
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conducting layer. In some embodiments, a high-voltage amplifier may generate the AC signal.
The electric signal may generate a capacitive coupling between the conducting layer and an
object (e.g., a user’s finger or other body part, or a stylus) near or touching the touch sensitive
surface 116. Varying the levels of attraction between the object and the conducting layer can
vary the haptic effect perceived by a user.

[0042] In some embodiments, the haptic output device 118 comprises a deformation device
configured to output a deformation haptic effect. The deformation haptic effect may comprise
raising or lowering portions of a surface associated with the computing device 101. For
example, the deformation haptic effect may comprise raising portions of the touch sensitive
surface 116. In some embodiments, the deformation haptic effect may comprise bending,
folding, rolling, twisting, squeezing, flexing, changing the shape of, or otherwise deforming a
surface associated with the computing device 101. For example, the deformation haptic effect
may apply a force on the computing device 101 or a surface associated with the computing
device 101 (e.g., the touch sensitive surface 116), causing it to bend, fold, roll, twist, squeeze,
flex, change shape, or otherwise deform.

[0043] In some embodiments, the haptic output device 118 comprises fluid configured for
outputting a deformation haptic effect (e.g., for bending or deforming a surface associated with
the computing device 101). For example, the fluid may comprise a smart gel. A smart gel
comprises a fluid with mechanical or structural propertics that change in response to a stimulus
or stimuli (e.g., an electric field, a magnetic field, temperature, ultraviolet light, shaking, or a pH
variation). For instance, in response to a stimulus, a smart gel may change in stiffness, volume,
transparency, and/or color. In some embodiments, stiffness may comprise the resistance of a
surface associated with the computing device 101 (e.g., the touch sensitive surface 116) against
deformation. In some embodiments, one or more wires may be embedded in or coupled to the
smart gel. As current runs through the wires, heat is emitted, causing the smart gel to expand or
contract, which may cause the computing device 101 or a surface associated with the computing
device 101 to deform.

[0044] As another example, the fluid may comprise a rheological (e.g., a magneto-
rheological or electro-rheological) fluid. A rheological fluid comprises metal particles (e.g., iron
particles) suspended in a fluid (e.g., oil or water). In response to an electric or magnetic field,

the order of the molecules in the fluid may realign, changing the overall damping and/or
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viscosity of the fluid. This may cause the computing device 101 or a surface associated with the
computing device 101 to deform.

[0045] In other embodiments utilizing a deformation-based haptic effect, the haptic output
device 118 comprises a mechanical deformation device. For example, in some embodiments, the
haptic output device 118 may comprise an actuator coupled to an arm that rotates a deformation
component. The deformation component may comprise, for example, an oval, starburst, or
corrugated shape. The deformation component may be configured to move a surface associated
with the computing device 101 at some rotation angles but not others. The actuator may
comprise a piezo-clectric actuator, rotating/linear actuator, solenoid, an electroactive polymer
actuator, macro fiber composite (MFC) actuator, shape memory alloy (SMA) actuator, and/or
other actuator. As the actuator rotates the deformation component, the deformation component
may move the surface, causing it to deform. In such an embodiment, the deformation component
may begin in a position in which the surface is flat. In response to receiving a signal from
processor 102, the actuator may rotate the deformation component. Rotating the deformation
component may cause onc or more portions of the surface to raise or lower. The deformation
component may, in some embodiments, remain in this rotated state until the processor 102
signals the actuator to rotate the deformation component back to its original position.

[0046] Further, other techniques or methods can be used to deform a surface associated with
the computing device 101. For example, the haptic output device 118 may comprise a flexible
surface layer configured to deform its surface or vary its texture based upon contact from a
surface reconfigurable haptic substrate (including, but not limited to, e.g., fibers, nanotubes,
electroactive polymers, piezoelectric elements, shape memory alloys or polymers or smart gels).
In some embodiments, the haptic output device 118 is deformed, for example, with a deforming
mechanism (e.g., a motor coupled to wires), air or fluid pockets, local deformation of materials,
resonant mechanical elements, piezoelectric materials, micro-electromechanical systems
(“MEMS”) elements or pumps, thermal fluid pockets, variable porosity membranes, or laminar
flow modulation.

[0047] While in the embodiment shown in Figure 1, the proximity sensor 132 and touch
sensor 108 are shown as separate elements, in some embodiments, they may be combined into a
single component for the computing device 101. For example, in some embodiments, the touch

sensor 108 comprises a dual proximity and touch sensor for sensing both a contact and non-
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contact interaction with the touch-sensitive surface. In yet another embodiment, the touch-sensor
108, proximity sensor 132, and haptic output device 118 are combined in a single component
capable of detecting contact and non-contact interactions with the device and providing haptic
effects to the user both during contact and non-contact interactions.

[0048] Turning to memory 104, modules 124, 126, and 128 are depicted to show how a
device can be configured in some embodiments to provide haptic feedback. In this example, a
detection module 124 configures the processor 102 to monitor the touch sensitive surface 116 via
the touch sensor 108 to determine a position of a touch. For example, the detection module 124
may sample the touch sensor 108 in order to track the presence or absence of an object, such as a
user’s finger and, if an object is present, to track one or more of the location, path, velocity,
acceleration, pressure and/or other characteristics of the object over time.

[0049] In some embodiments, the haptic effect determination module 126 represents a
program component that analyzes data to determine a haptic effect to generate. The haptic effect
determination module 126 may comprise code that selects one or more haptic effects to output
using one or more algorithms or lookup tables. In some embodiments, the haptic effect
determination module 126 comprises one or more algorithms or lookup tables usable by the
processor 102 to determine a haptic effect.

[0050] Particularly, in some embodiments, the haptic effect determination module 126 may
determine a haptic effect based at least in part on sensor signals received from the touch sensor
108 and/or proximity sensor 132. For example, the processor 102 may receive sensor signals
from the proximity sensor 132 and determine that a user’s finger is near the touch sensitive
surface 116. The haptic effect determination module 126 may then determine a haptic effect
based at least in part on the sensor signal from the proximity sensor. For example, in one such
embodiment, the haptic effect determination module 126 may determine a first haptic effect that
is output to a user associated with the computing device 101 to indicate to the user that the user
should move a finger in a certain way as it approaches the touch-sensitive surface 116.

[0051] In some embodiments, the computing device 101 may include one or more haptic
output devices 118 for providing various output effects associated with the proximity and
location relative to the touch-sensitive surface 116 of the computing device 101. In some
embodiments, the haptic effect determination module 126 may comprise code that determines,

based on a location of a finger in proximity to or a based on a touch on the touch sensitive
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surface 116, a haptic effect to output and code that selects one or more haptic effects to provide
in order to simulate the effect. For example, different haptic effects may be selected based on
the location of a touch in order to simulate the presence of a virtual object (e.g., a virtual button,
dial, or lever.) on the display 134.
[0052] In some embodiments, the haptic effect determination module 126 comprises code
that determines a haptic effect based on an event. An event, as used herein, is any interaction,
action, collision, or other event which occurs during operation of the computing device 101,
which can potentially comprise an associated haptic effect. For example, in some embodiments,
an event may comprise user input (e.g., a button press, manipulating a joystick, or otherwise
interacting with a touch sensitive surface 116), a system status (e.g., low battery, low memory, or
a system notification, such as a notification generated based on the system receiving a message,
an incoming phone call, a notification, or an update), sending data, receiving data, or a program
event (e.g., if the program is a game, a program event may comprise explosions, gunshots,
collisions, interactions between game characters, advancing to a new level, or driving over
bumpy terrain).
[0053] In some embodiments, the haptic effect generation module 128 represents
programming that causes the processor 102 to generate and transmit haptic signals to the haptic
output device 118 to generate the selected haptic effect. In some examples, the haptic effect
generation module 128 causes the haptic output device 118 to generate a haptic effect determined
by the haptic effect determination module 126. For example, the haptic effect generation module
128 may access stored waveforms or commands to send to the haptic output device 118 to create
the selected haptic effect. In some embodiments, the haptic effect generation module 128 may
comprise algorithms to determine the haptic signal. The haptic effect generation module 128
may comprise algorithms to determine target coordinates for the haptic effect (e.g., coordinates
for a location on the computing device 101, such as on the touch sensitive surface 116, at which
to output the haptic effect).

Hllustrative Dual Proximity and Pressure Sensor Embodiment
[0054] Figures 2A and 2B are drawings of a dual proximity and pressure sensor according to
one embodiment of the present disclosure. In the figures shown, the non-contact capacitive and
contact pressure based sensor are integrated into a smart material haptic actuator 202. Such a

sensor/actuator combination may be referred to herein as an integrated sensor.
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[0055] In the embodiment shown in Figure 2A, the user’s hand 200, and in particular, the
user’s finger is approaching the surface of the actuator 202. The actuator 202 includes three
layers. The first layer is a thin insulator 204.

[0056] In the embodiment shown in Figures 2A and 2B, the second layer 204 is an electro-
active polymer (EAP), such as PVDF, piezoclectric, or diclectric elastomer. On one side of that
layer is applied a uniform electrode pattern. Applying a pattern on one side allows for creating
location haptic actuation. In other embodiments, both sides of the EAP may have such an array
of electrodes applied. However, in the embodiment shown, on the other side of the electro-active
polymer network arrays of electrodes are applied. Thus, as illustrated, the second layer 206
comprises an electro-active polymer with one side having a uniform electrode pattern and the
other side a network pattern.

[0057] The third layer 208 is an elastomer (e.g., rubber) layer placed under the surface of the
second layer 206 that has the network array of electrodes applied. Finally, network arrays of
electrodes are placed on the side of the third layer 208 opposite the second layer 206 to complete
the sensor. The soft material acts as an insulator for the capacitance where the electrodes are
dispersed in a pattern. In that way, the electrode can be used to activate a smart material
actuator.

[0058] Such an embodiment provides a contact and non-contact mode. In a non-contact
mode, the user finger 200 adds another capacitance to the system (in series), and therefore the
sensor/actuator can recognize the finger based on the change in total capacitance.

[0059] In such an embodiment, the user also can press (contact mode) as shown in Figure 2B
and therefore, compress the insulator material 208 (clastomer layer) and therefore the
capacitance changes and the sensor is able to measure the pressure level (the more pressure, the
lower thickness of the insulator material).

[0060] Various modifications and alternatives to the embodiment described in relation to
Figure 2 are possible. For instance, in some embodiments, the same type of material can serve as
the actuator and the sensor. For example, in some embodiments, the elastomer (e.g., rubber) can
act as both the sensor and the actuator. The EAP may comprise, for example, a dielectric
elastomer (DEA), PVDF or any other material that exhibits a piezoelectric response, or an
electrostrictive material. In some embodiments, the EAP can act as both the sensor and the

actuator. In some such embodiments, such as when used in combination with a display, the
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various layers are configured to be transparent so that the display can be viewed through the
sensor/actuator.
[0061] The top layer 202 in the embodiment shown is an insulator to avoid potentially
shocking the user of the device when the user contacts the surface. In other embodiments, the
top layer can be eliminated, but the electrode of the second layer 206 in contact with the user is
then grounded.
[0062] The dual proximity sensor and haptic actuator shown in Figures 2A and 2B can be
used to provide a variety of haptic effects. For example, the actuator 202 may be used to provide
a static electrostatic friction sensation. While the dual proximity sensor and haptic actuator
shown in Figures 2A and 2B is illustrated as single device, comprising three layers, the
sensor/actuator may be constructed in any number of ways. For example, the device 200 could
be implemented as a plurality of the devices 202 illustrated in Figures 2A and 2B which are
arranged to form a surface, such as by arranging sixteen devices 202 as a four-by-four grid of
sensor/actuator devices 202.
[0063] Figure 3 show one embodiment of a dual proximity sensor and haptic actuator device
according to an embodiment. In the embodiment shown in Figure 3, one surface of the bottom
layer 208 is shown. In the embodiment shown, the electrodes are arranged as a network array
that includes seven columns 302 and four rows 304. Other embodiments can include any
suitable number of electrodes arranged in any suitable manner.

Hlustrative Methods for Providing Haptic Feedback
[0064] Figure 4 is a flow chart of steps for performing a method 400 for providing haptic
feedback for opportunistic displays according to one embodiment. In some embodiments, the
steps in Figure 4 may be implemented in program code that is executable by a processor, for
example, the processor in a general purpose computer, a mobile device, or a server. In some
embodiments, these steps may be implemented by a group of processors. In some embodiments,
one or more steps shown in Figure 4 may be omitted or performed in a different order.
Similarly, in some embodiments, additional steps not shown in Figure 4 may also be performed.
The steps below are described with reference to components described above with regard to the
devices shown in Figure 1.
[0065] The method 400 begins at step 402 when the proximity sensor 132 of the computing

device 101 detects a user’s finger in proximity to a touch-sensitive surface 116. For instance, the
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proximity sensor 132 may be a capacitance sensor that senses a change in capacitance as the
user’s finger approaches the sensor. The proximity sensor 132 next transmits a proximity sensor
signal to the processor 102.

[0066] The method continues at step 404 where the proximity sensor transmits a proximity
sensor signal to the processor 102 and then at step 406 when the processor 102 receives the
proximity sensor signal. The method 400 continues at step 408 when the processor 102
determines a haptic effect based at least in part on the proximity sensor signal. For instance, the
processor 102 may be configured to direct the user’s interactions with a user interface element
displayed on the touch sensitive surface 116. Thus the processor 102 determines a haptic effect
that will cause the user to move her finger in the appropriate direction. In some embodiments,
the haptic effect can include one or more haptic effects. For example, the haptic effect can
include a haptic effect based on direction to the user interface element and a haptic effect based
on the distance from the user’s finger to the control, e.g., a larger magnitude and frequency
corresponding to a further distance and a direction towards the top of the touch sensitive surface.
[0067] The method continues at step 410 when the processor 102 transmits a haptic signal
associated with the haptic effect to the haptic output device 118. In some embodiments, the
processor 102 may transmit one or more haptic signals to the haptic output device 118. In some
embodiments, the haptic effect generation module 128 causes the processor 102 to generate and
transmit the haptic signal to the haptic output device 118.

[0068] The method 400 continues at step 412 when haptic output device 118 outputs the
haptic effect. In some embodiments, the haptic effect comprises a vibration, a surface
deformation, a squeeze, a poke, and/or a puff of a solid, liquid, gas, or plasma. In other
embodiments, the haptic effect may comprise a change to the coefficient of friction of the device.
In yet another embodiment, the haptic effect may comprise a vibration.

[0069] Figure 5 is a flow chart of steps for performing another method for providing
proximity-based haptic feedback. Like the method illustrated in Figure 4, in some embodiments,
the steps in Figure 5 may be implemented in program code that is executable by a processor, for
example, the processor in a general purpose computer, a mobile device, or a server. In some
embodiments, these steps may be implemented by a group of processors. In some embodiments,
one or more steps shown in Figure 5 may be omitted or performed in a different order.

Similarly, in some embodiments, additional steps not shown in Figure 5 may also be performed.
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The steps below are described with reference to components described above with regard to the
devices shown in Figure 1.

[0070] The method 500 begins at step 502 when the touch sensor 108 of the computing
device 101 detects a user’s finger contacting a touch-sensitive surface 116. For instance, the
touch sensor 108 may be a capacitance sensor that senses a change in capacitance as the user’s
finger touches the sensor 108. The touch sensor 108 may be integrated with the proximity sensor
132 and/or with the haptic output device 118. The touch sensor 108 next transmits a touch
sensor signal to the processor 102.

[0071] The method continues at step 504, where the touch sensor 108 generates a signal and
transmits the signal to the processor 102. At step 506 the processor 102 receives the touch
sensor signal. The method 500 continues at step 508 when the processor 102 determines a haptic
effect based at least in part on the touch sensor signal and on the proximity signal. For instance,
the processor 102 may be configured to output a particular haptic effect associated with a
particular control on a user interface element displayed on the touch sensitive surface 116. Such
a haptic effect may further be modified or combined with another haptic effect based on the
proximity sensor signal. In some embodiments, the haptic effect can include one or more haptic
effects. For example, the haptic effect can include a haptic effect meant to confirm “pushing” on
a virtual button.

[0072] The method continues at step 510 when the processor 102 transmits a haptic signal
associated with the haptic effect to the haptic output device 118. In some embodiments, the
processor 102 may transmit one or more haptic signals to the haptic output device 118. In some
embodiments, the haptic effect generation module 128 causes the processor 102 to generate and
transmit the haptic signal to the haptic output device 118.

[0073] The method 500 continues at step 512 when haptic output device 118 outputs the
haptic effect based on the availability and location of the display device 136. In some
embodiments, the haptic effect comprises a vibration, a surface deformation, a squeeze, a poke,
and/or a puff of a solid, liquid, gas, or plasma. In other embodiments, the haptic effect may
comprise a change to the coefficient of friction of the device. In yet another embodiment, the

haptic effect may comprise a vibration.
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Advantages of Proximity-Based Haptic Feedback

[0074] Embodiments of the present disclosure provide advantages in a variety of
implementations. For example, as described above, an embodiment implemented in conjunction
with a user interface in an automobile or any vehicle or equipment in which the user may wish to
interact with a user interface while maintaining focus outside the vehicle provides the benefit of
allowing the operator to focus on the road or any outside element while interacting with the user
interface. For instance, a heavy equipment operator could continue to watch an implement on
the equipment while simultaneously interacting with a user interface on the vehicle.
Embodiments of the present disclosure may also be advantageous in small screen devices. For
example, a watch incorporating proximity-based haptic feedback may allow the user to more
accurately choose controls on the small screen.

[0075] Other embodiments may be advantageous when implemented in mobile devices, such
as phones. Such an implementation may allow a user to navigate the user interface without
looking at the screen. For instance, if a user were running and holding a phone in the user’s
hand, the user may be able to navigate the user interface without looking at the screen. Another
similar embodiment would include a game controller. With such an embodiment, the user is able
to focus on the screen while simultancously interacting with a user interface, without the need to
look extensively at the user interface display on the game controller.

General Considerations

[0076] The methods, systems, and devices discussed above are examples. Various
configurations may omit, substitute, or add various procedures or components as appropriate.
For instance, in alternative configurations, the methods may be performed in an order different
from that described, and/or various stages may be added, omitted, and/or combined. Also,
features described with respect to certain configurations may be combined in various other
configurations. Different aspects and elements of the configurations may be combined in a
similar manner. Also, technology evolves and, thus, many of the elements are examples and do
not limit the scope of the disclosure or claims.

[0077] Specific details are given in the description to provide a thorough understanding of
example configurations (including implementations). However, configurations may be practiced
without these specific details. For example, well-known circuits, processes, algorithms,

structures, and techniques have been shown without unnecessary detail in order to avoid
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obscuring the configurations. This description provides example configurations only, and does
not limit the scope, applicability, or configurations of the claims. Rather, the preceding
description of the configurations will provide those skilled in the art with an enabling description
for implementing described techniques. Various changes may be made in the function and
arrangement of elements without departing from the spirit or scope of the disclosure.

[0078] Also, configurations may be described as a process that is depicted as a flow diagram
or block diagram. Although cach may describe the operations as a sequential process, many of
the operations can be performed in parallel or concurrently. In addition, the order of the
operations may be rearranged. A process may have additional steps not included in the figure.
Furthermore, examples of the methods may be implemented by hardware, software, firmware,
middleware, microcode, hardware description languages, or any combination thereof. When
implemented in software, firmware, middleware, or microcode, the program code or code
segments to perform the necessary tasks may be stored in a non-transitory computer-readable
medium such as a storage medium. Processors may perform the described tasks.

[0079] Having described several example configurations, various modifications, alternative
constructions, and equivalents may be used without departing from the spirit of the disclosure.
For example, the above elements may be components of a larger system, wherein other rules
may take precedence over or otherwise modify the application of the devices and methods as
described herein. Also, a number of steps may be undertaken before, during, or after the above
clements are considered. Accordingly, the above description does not bound the scope of the
claims.

[0080] The use of “adapted to” or “configured to” herein is meant as open and inclusive
language that does not foreclose devices adapted to or configured to perform additional tasks or
steps. Additionally, the use of “based on” is meant to be open and inclusive, in that a process,
step, calculation, or other action “based on” one or more recited conditions or values may, in
practice, be based on additional conditions or values beyond those recited. Headings, lists, and
numbering included herein are for ease of explanation only and are not meant to be limiting.
[0081] Embodiments in accordance with aspects of the present subject matter can be
implemented in digital electronic circuitry, in computer hardware, firmware, software, or in
combinations of the preceding. In one embodiment, a computer may comprise a processor or

processors. The processor comprises or has access to a computer-readable medium, such as a
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random access memory (RAM) coupled to the processor. The processor executes computer-
executable program instructions stored in memory, such as executing one or more computer
programs including a sensor sampling routine, selection routines, and other routines to perform
the methods described above.

[0082] Such processors may comprise a microprocessor, a digital signal processor (DSP), an
application-specific integrated circuit (ASIC), field programmable gate arrays (FPGAs), and
state machines. Such processors may further comprise programmable electronic devices such as
PLCs, programmable interrupt controllers (PICs), programmable logic devices (PLDs),
programmable read-only memories (PROMs), electronically programmable read-only memories
(EPROMSs or EEPROMS), or other similar devices.

[0083] Such processors may comprise, or may be in communication with, media, for
example tangible computer-readable media, that may store instructions that, when executed by
the processor, can cause the processor to perform the steps described herein as carried out, or
assisted, by a processor. Embodiments of computer-readable media may comprise, but are not
limited to, all electronic, optical, magnetic, or other storage devices capable of providing a
processor, such as the processor in a web server, with computer-readable instructions. Other
examples of media comprise, but are not limited to, a floppy disk, CD-ROM, magnetic disk,
memory chip, ROM, RAM, ASIC, configured processor, all optical media, all magnetic tape or
other magnetic media, or any other medium from which a computer processor can read. Also,
various other devices may comprise computer-readable media, such as a router, private or public
network, or other transmission device. The processor, and the processing, described may be in
one or more structures, and may be dispersed through one or more structures. The processor
may comprise code for carrying out one or more of the methods (or parts of methods) described
herein.

[0084] While the present subject matter has been described in detail with respect to specific
embodiments thereof, it will be appreciated that those skilled in the art, upon attaining an
understanding of the foregoing may readily produce alterations to, variations of, and equivalents
to such embodiments. Accordingly, it should be understood that the present disclosure has been
presented for purposes of example rather than limitation, and does not preclude inclusion of such
modifications, variations and/or additions to the present subject matter as would be readily

apparent to one of ordinary skill in the art.
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Claims
1. A device (101) comprising:

a proximity sensor (132) capable of detecting a non-contact interaction with a touch-
sensitive device and outputting a first sensor signal;

a touch sensor (108) capable of detecting a touch with the touch-sensitive input device
and outputting a second sensor signal;

a haptic output device (118) configured to receive a haptic output signal and output a
haptic effect in response to the haptic output signal; and

a processor (102) configured to:

receive the first sensor signal and the second sensor signal;

generate a haptic output signal based at least in part on the first and second sensor
signals; and

transmit the haptic output signal to the haptic output device (118).

2. The device of claim 1, wherein the proximity sensor (132) is integrated into the touch-

sensitive input device.

3. The device of claim 1 or claim 2, wherein the proximity sensor comprises one of a
capacitive sensor or an optical sensor, and preferably wherein where the proximity sensor
comprises an optical sensor, the optical sensor comprises one of a laser, an infra-red emitter, or a

photo-resistor.

4. The device of any preceding claim, wherein the haptic output signal is designed to direct

a user to contact the touch-sensitive device at a particular location.

5. The device of any preceding claim, wherein an integrated sensor (202) comprises the

proximity sensor (132) and the touch sensor (108).

6. The device of claim 5, wherein the integrated sensor (202) further comprises the haptic
output device (118).
7. The device of claim 5 or claim 6, wherein the integrated sensor (202) comprises an

electro-active polymer (206).
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8. The device of claim 7, wherein the electro-active polymer (206) comprises a first side
with a uniform electrode pattern layer affixed thereto and a second side with a network electrode

pattern layer affixed thereto.

9. The device of claim &, further comprising an elastomer layer (208) having a first side
with a network pattern clectrode layer affixed thereto and a second side configured adjacent to

the second side of the electro-active polymer (206).

10.  The device of claim 8 or claim 9, further comprising an insulator layer (204) adjacent to

the first side of the electro active polymer (206).

11.  The device of any preceding claim, wherein the haptic output device (118) comprises one

of an clectrostatic friction actuator or an air puff actuator.

12.  The device of any preceding claim, wherein the touch sensor (108) is capable of detecting

a pressure and wherein the haptic output signal is based at least in part on the detected pressure.

13. A method comprising:
detecting, by a proximity sensor, a non-contact interaction with a touch-sensitive device;
detecting, by a touch sensor (108), a touch on the touch-sensitive input device;
transmitting a first sensor signal associated with the non-contact interaction to a processor
(102);
transmitting a second sensor signal associated with the touch to a processor (102);
receiving, by the processor (102), the first and second sensor signals;
generating, by the processor (102), a haptic output signal based at least in part on the first
and second sensor signals;
transmitting, by the processor (102), the haptic output signal to a haptic output device
(118); and
outputting, by the haptic output device (118), a haptic effect in response to the haptic

output signal.

14.  The method of claim 13, wherein outputting a haptic effect comprises one of outputting,
by an electrostatic friction actuator, an electrostatic friction haptic effect, or outputting, by an air

puff actuator, an air puff haptic effect.
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15. A computer-readable non-transitory medium encoded with executable program code, the
computer-readable medium comprising:

program code for detecting, by a proximity sensor (132), a non-contact interaction with a
touch-sensitive device;

program code for detecting, by a touch sensor (108), a touch on the touch-sensitive input
device;

program code for transmitting a first sensor signal associated with the non-contact
interaction to a processor (102);

program code for transmitting a second sensor signal associated with the touch to a
processor (102);

program code for receiving, by the processor (102), the first and second sensor signals;

program code for generating, by the processor (102), a haptic output signal based at least
in part on the first and second sensor signals; and

program code for transmitting the haptic output signal to a haptic output device (118).
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Abstract

One illustrative device (101) disclosed herein includes a proximity sensor (132) capable
of detecting a non-contact interaction with a touch-sensitive device and outputting a first sensor
signal. The device (101) also includes a touch sensor (108) for detecting a touch on the touch-
sensitive device and outputting a second sensor signal. The disclosed device (101) also includes
a processor (102) configured to receive the first and second sensor signals, generate a haptic
output signal based at least in part on the first and second sensor signals, transmit the haptic
output signal to a haptic output device (118). The haptic output device (118) in the disclosed
device (101) then outputs the haptic effect.

[Figure 1]
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SYSTEMS AND METHODS FOR PROXIMITY-BASED HAPTIC FEEDBACK

Field of Invention

[0001] The present disclosure relates generally to user interface devices. More
specifically, but not by way of limitation, this disclosure relates to systems and
methods for proximity-based haptic feedback.

Background
[0002] Many modern devices include a touch-sensitive input device that can be
used by a user to interact with a device. However, such devices may be difficult or
confusing to operate. Further, in some cases, such devices may be used in
situations in which the user is unable or unwilling to look at the device during use.
Such devices may benefit from the presence of haptic feedback

Summary

[0003] Various embodiments of the present disclosure provide systems and
methods for proximity-based haptic feedback.
[0004] In one embodiment, a device of the present disclosure may comprise a
proximity sensor capable of detecting a non-contact interaction with a touch-sensitive
device and outputting a first sensor signal. The device further comprises a touch
sensor capable of detecting a touch and outputting a second sensor signal. One
such device also comprises a processor configured to receive the first and second
sensor signals, generate a haptic output signal based at least in part on the first and
second sensor signals, and transmit the haptic output signal to a haptic output
device, which then outputs the haptic effect.
[0005] In another embodiment, a method of the present disclosure may comprise
detecting by a proximity sensor, a non-contact interaction with a touch-sensitive
device and ftransmitting a first sensor signal associated with the non-contact
interaction to a processor. The method further comprises detecting by a touch
sensor a touch on the touch-sensitive surface and transmitting a second sensor
signal associated with the touch to a processor. The method may further comprise
receiving, by the processor, the first and second sensor signals, generating, by the
processor, a haptic output signal based at least in part on the first and second
sensor signalsand transmitting, by the processor, the haptic output signal to a haptic
output device. The method may further comprise outputting, by the haptic output
device, a haptic effect in response to the haptic output signal. Yet another
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embodiment comprises a computer-readable medium for implementing such a
method.

[0006] These illustrative embodiments are mentioned not to limit or define the
limits of the present subject matter, but to provide examples to aid understanding
thereof. lllustrative embodiments are discussed in the Detailed Description, and
further description is provided there. Advantages offered by various embodiments
may be further understood by examining this specification and/or by practicing one
or more embodiments of the claimed subject matter.

Brief Description of the Drawings

[0007] A full and enabling disclosure is set forth more particularly in the remainder
of the specification. The specification makes reference to the following appended
figures.

[0008] Figure 1 is a block diagram showing a system for proximity-based haptic
feedback according to one embodiment.

[0009] Figures 2A and 2B show an embodiment of a dual proximity sensor and
haptic actuator device according to one embodiment.

[0010] Figure 3 show an embodiment of a dual proximity sensor and haptic
actuator device according to another embodiment.

[0011]  Figure 4 is a flow chart of steps for performing a method for providing
proximity-based haptic feedback.

[0012] Figure 5 is a flow chart of steps for performing another method for
providing proximity-based haptic feedback.

Detailed Description

[0013] Reference now will be made in detail to various and alternative illustrative
embodiments and to the accompanying drawings. Each example is provided by way
of explanation, and not as a limitation. It will be apparent to those skilled in the art
that modifications and variations can be made. For instance, features illustrated or
described as part of one embodiment may be used in another embodiment to yield a
still further embodiment. Thus, it is intended that this disclosure include modifications
and variations as come within the scope of the appended claims and their
equivalents.
lllustrative Proximity-Based Haptic Feedback

[0014]  One llustrative embodiment of the present disclosure comprises a
computing device, such as a smartphone or a smartwatch. The computing device
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comprises a sensor, a memory, a haptic output device, and a processor in
communication with each of these elements.

[0015] In the illustrative embodiment, the sensor may comprise a dual-mode
sensor. Such as sensor is capable of detecting a user’s finger in proximity to but not
in contact with a touch-sensitive surface and also of detecting when the user’s finger
is in contact with the touch-sensitive surface. The sensor is also able to detect the
approximate location of the finger with respect to the touch-sensitive surface in either
contact or non-contact modes. One such sensor utilizes capacitance for sensing.
[0016] In the illustrative embodiment, the sensor detects changes in capacitance
as a finger or other object approaches the sensor. For example, the user’s skin is an
insulator, and the fluid behind the skin is a conductive layer. As the user’s finger
approaches the sensor, the capacitance of the sensor changes near a particular
point on the touch-sensitive surface. The change in capacitance may occur before
the user’s finger makes contact with the surface. Thus, the sensor may be able to
detect the user’s finger or other objects when they are near, but not yet contacting,
the surface.

[0017] In response to detecting the presence of the user's finger, the sensor
generates and sends a sensor signal to the processor of the device. The sensor
signal includes three-dimensional information associated with the position of the
user’s finger. For example, the information associated with the position of the user’s
finger may include data that reflects the distance of the finger from the surface of the
touch-sensitive device and/or the pressure the finger is exerting on the touch-
sensitive service (e.g., the Z component of the fingers location). The information
may also include data that reflects the position of the finger in contact with the
surface or if the finger is not in contact, then the location of the finger were it in
contact with the surface (e.g., the X and Y components of the finger's location).
[0018] The processor receives the sensor signal and determines the position of
the finger. In the illustrative embodiment, the processor may also determine, for
example, the position of an element of the user interface displayed on the touch
sensitive interface. Given the two pieces of information, the processor can then
determine in which direction the finger should move in order to make contact with the
user interface element.

[0019] In the illustrative embodiment, once the processor has determined in
which way the finger should move, the processor generates an appropriate haptic
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effect to provide the information to the user. For example, the magnitude and
frequency of the effect may be used to convey a direction. The processor may then
transmit the haptic output signal to a haptic output device. The haptic output device
receives the signal and based on the signal outputs the haptic effect to the user. In
one such embodiment, the capacitive sensor also functions as a haptic output
device.
[0020] The illustrative embodiment may be used for any number of applications.
For instance, the user may be operating an automobile and wish to interact with the
radio by, for instance, muting the radio without taking her eyes off the road. The
radio may include the illustrative touch-sensitive interface and sensor described
herein. As the users finger approaches the mute button on the radio control
displayed on the surface, the sensor detects the users finger. The processor
determines where on the surface the finger is approaching and also determines
where on the surface the mute button is displayed. The processor then determines in
which direction the finger must travel to interact with the button. The processor
generates the appropriate haptic output signal and transmits it to the sensor, which
in this embodiment, also functions as the haptic output device. The sensor outputs
the haptic signal to the user, and she is able to move her finger so that it contacts the
surface at the location of the button.
[0021] These illustrative examples are given to introduce the reader to the
general subject matter discussed here and are not intended to limit the scope of the
disclosed concepts. The following sections describe various additional features and
examples with reference to the drawings in which like numerals indicate like
elements, and directional descriptions are used to describe the illustrative examples
but, like the illustrative examples, should not be used to limit the present disclosure.
llustrative Systems for Haptic Feedback for Opportunistic Displays
[0022] Figure 1 is a block diagram showing a system 100 for haptic feedback
displays according to one embodiment. In the embodiment depicted in Figure 1, the
system 100 comprises a computing device 101. While the system 100 shown in
Figure 1 comprises a single, integrated computing device 101 in this embodiment. In
other embodiments, the system 100 may comprise multiple separate devices in
communication with one another.
[0023] The computing device 101 shown in Figure 1 includes a processor 102 in
communication with other hardware elements via a bus 106. The computing device
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101 may comprise, for example, a mobile device (e.g., a smartphone), tablet, e-
reader, smartwatch, a head-mounted display, glasses, a wearable device, an
automotive dashboard, a touch-sensitive screen on an appliance, or any other
suitable device.

[0024] The embodiment shown in Figure 1 also includes a memory 104. Memory
104 can comprise any suitable tangible (and non-transitory) computer-readable
medium such as RAM, ROM, EEPROM, or the like, and embodies program
components that configure operation of the computing device 101. In the
embodiment shown, computing device 101 further includes one or more network
interface devices 110, input/output (1/0O) interface components 112, and storage 114.
[0025] Network interface device 110 can represent one or more of any
components that facilitate a network connection. Examples include, but are not
limited to, wired interfaces such as Ethernet, USB, IEEE 1394, and/or wireless
interfaces such as IEEE 802.11, Bluetooth, or radio interfaces for accessing cellular
telephone networks (e.g., transceiver/antenna for accessing a CDMA, GSM, UMTS,
or other mobile communications network).

[0026] 1/O components 112 may be used to facilitate wired or wireless connection
to devices such as one or more displays 134, game controllers, keyboards, mice,
joysticks, cameras, buttons, speakers, microphones and/or other hardware used to
input or output data. Storage 114 represents nonvolatile storage such as solid state,
magnetic, optical, or other storage media included in computing device 101 or
coupled to the processor 102.

[0027] The computing device 101 also includes or is in communication with a
touch sensitive surface 116. Touch sensitive surface 116 represents any surface that
is configured to sense tactile input of a user. One or more touch sensors 108 are
configured to detect a touch in a touch area (e.g., when an object contacts the touch
sensitive surface 116) and transmit signals associated with the touch to the
processor 102.

[0028] The touch sensor 108 can additionally or alternatively comprise other
types of sensors. For example, optical sensors with a view of the touch sensitive
surface 116 may be used to determine the touch position. As another example, the
touch sensor 108 may comprise a LED (Light Emitting Diode) finger detector
mounted on the side of a display. In some embodiments, touch sensor 108 may be

configured to detect multiple aspects of the user interaction. For example, touch
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sensor 108 may detect the speed, pressure, and direction of a user interaction, and
incorporate this information into the signal transmitted to the processor 102.

[0029] In another embodiment, the sensor comprises conductive nanoparticles in
a coil shape inside a semi-flexible insulator. The coil shape allows for more flexibility,
stretchability and self-inductance characteristic of the nanoparticles. Examples of
such materials include coiled carbon nanotubes, nano-metals (copper, silver, etc.) or
conductive polymers (conjugated polymers) insude an insulator material. As a user
interacts in a non-contact mode with such a sensor, the mutual inductance and/or
capacitance between the user’s finger and the fabricated sensor varies.

[0030] In some embodiments, the computing device 101 comprises a touch-
enabled display that combines a touch sensitive surface 116 and a display 134 of the
computing device 101. The touch sensitive surface 116 may correspond to the
display 134 exterior or one or more layers of material above components of the
display 134. In other embodiments, the computing device 101 comprises a touch
sensitive surface 116, which may be mapped to a graphical user interface provided
in the display 134 that is included in the system 11 interfaced to computing device
101.

[0031] In some embodiments, the computing device 101 comprises one or more
proximity sensors 132. In some embodiments, the sensor 132 may comprise a
capacitance based sensor. For instance, in one such embodiment, the sensor 132
comprises a smart material. In other embodiments, the proximity sensor may
comprise an optical sensor, wherein the scattering or reflection of light is the basis
for detecting a user's finger. Such an embodiment may have a longer range of
detection. Such sensors may comprise, for example, infra-red, laser and other
sources of light. Such sensors may comprise a photo-resistor based system in which
the user’s finger blocks light when approaching the surface such that the system can
detect the user’s finger.

[0032] In some embodiments, the processor 102 may be in communication with a
single sensor 132 and, in other embodiments, the processor 102 may be in
communication with a plurality of sensors 132. The sensor 132 is configured to
transmit sensor signals to the processor 102.

[0033] In the embodiment shown in Figure 1, the system 100 further includes
haptic output device 118 in communication with the processor 102. Haptic output
device 118 is configured to output a haptic effect in response to a haptic signal. For
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example, the haptic output device 118 can output a haptic effect in response to a
haptic signal from the processor 102. In some embodiments, haptic output device
118 is configured to output a haptic effect comprising, for example, a vibration, a
squeeze, a poke, a change in a perceived coefficient of friction, a simulated texture,
a stroking sensation, an electro-tactile effect a surface deformation (e.g., a
deformation of a surface associated with the computing device 101), an ultrasonic or
laser-based effect, and/or a puff of a solid, liquid, or gas. Further, some haptic effects
may use multiple haptic output devices 118 of the same or different types in
sequence and/or in concert. Although a single haptic output device 118 is shown in
Figure 1, some embodiments may use multiple haptic output devices 118 of the
same or different type to produce haptic effects.

[0034] In some embodiments, the haptic output device 118 is in communication
with the processor 102 and internal to the computing device 101. In other
embodiments, the haptic output device 118 is external to the computing device 101
and in communication with the computing device 101 (e.g., via wired interfaces such
as Ethernet, USB, IEEE 1394, and/or wireless interfaces such as IEEE 802.11,
Bluetooth, or radio interfaces). For example, the haptic output device 118 may be
associated with (e.g., coupled to) a wearable device (e.g., a wristband, bracelet, hat,
headband, etc.) and configured to receive haptic signals from the processor 102.
[0035] In some embodiments, the haptic output device 118 is configured to output
a haptic effect comprising a vibration. The haptic output device 118 may comprise,
for example, one or more of a piezoelectric actuator, an electro-magnetic actuator,
such as an electric motor, an eccentric rotating mass motor (ERM), a voice coil, a
solenoid, a shape memory alloy or polymer, a thermal based actuator, a laser, an
electro-adhesion actuator, a parallel plate actuator, a micro-fluidic system, an
electro-active polymer, or a linear resonant actuator (LRA).

[0036] In some embodiments, the haptic output device 118 is configured to output
a haptic effect modulating the perceived coefficient of friction of a surface associated
with the haptic output device 118. In one embodiment, the haptic output device 118
comprises an ultrasonic actuator. An ultrasonic actuator may vibrate at an ultrasonic
frequency, for example 20 kHz, increasing or reducing the perceived coefficient of
friction of the surface associated with the haptic output device 118. In some
embodiments, the ultrasonic actuator may comprise a piezo-electric material.
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[0037] In some embodiments, the haptic output device 118 uses electrostatic
attraction, for example by use of an electrostatic actuator, to output a haptic effect.
The haptic effect may comprise a simulated texture, a simulated vibration, a stroking
sensation, or a perceived change in a coefficient of friction on a surface associated
with computing device 101 (e.g., the touch sensitive surface 116). In some
embodiments, the electrostatic actuator may comprise a conducting layer and an
insulating layer. The conducting layer may be any semiconductor or other conductive
material, such as copper, aluminum, gold, or silver. The insulating layer may be
glass, plastic, polymer, or any other insulating material. Furthermore, the processor
102 may operate the electrostatic actuator by applying an electric signal, for example
an AC signal, to the conducting layer. In some embodiments, a high-voltage amplifier
may generate the AC signal. The electric signal may generate a capacitive coupling
between the conducting layer and an object (e.g., a user’s finger or other body part,
or a stylus) near or touching the touch sensitive surface 116. Varying the levels of
attraction between the object and the conducting layer can vary the haptic effect
perceived by a user.

[0038] In some embodiments, the haptic output device 118 comprises a
deformation device configured to output a deformation haptic effect. The deformation
haptic effect may comprise raising or lowering portions of a surface associated with
the computing device 101. For example, the deformation haptic effect may comprise
raising portions of the touch sensitive surface 116. In some embodiments, the
deformation haptic effect may comprise bending, folding, rolling, twisting, squeezing,
flexing, changing the shape of, or otherwise deforming a surface associated with the
computing device 101. For example, the deformation haptic effect may apply a force
on the computing device 101 or a surface associated with the computing device 101
(e.g., the touch sensitive surface 116), causing it to bend, fold, roll, twist, squeeze,
flex, change shape, or otherwise deform.

[0039] In some embodiments, the haptic output device 118 comprises fluid
configured for outputting a deformation haptic effect (e.g., for bending or deforming a
surface associated with the computing device 101). For example, the fluid may
comprise a smart gel. A smart gel comprises a fluid with mechanical or structural
properties that change in response to a stimulus or stimuli (e.g., an electric field, a
magnetic field, temperature, ultraviolet light, shaking, or a pH variation). For

instance, in response to a stimulus, a smart gel may change in stiffness, volume,
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transparency, and/or color. In some embodiments, stiffness may comprise the
resistance of a surface associated with the computing device 101 (e.g., the touch
sensitive surface 116) against deformation. In some embodiments, one or more
wires may be embedded in or coupled to the smart gel. As current runs through the
wires, heat is emitted, causing the smart gel to expand or contract, which may cause
the computing device 101 or a surface associated with the computing device 101 to
deform.

[0040] As another example, the fluid may comprise a rheological (e.g., a
magneto-rheological or electro-rheological) fluid. A rheological fluid comprises metal
particles (e.g., iron particles) suspended in a fluid (e.g., oil or water). In response to
an electric or magnetic field, the order of the molecules in the fluid may realign,
changing the overall damping and/or viscosity of the fluid. This may cause the
computing device 101 or a surface associated with the computing device 101 to
deform.

[0041] In other embodiments utilizing a deformation-based haptic effect, the
haptic output device 118 comprises a mechanical deformation device. For example,
in some embodiments, the haptic output device 118 may comprise an actuator
coupled to an arm that rotates a deformation component. The deformation
component may comprise, for example, an oval, starburst, or corrugated shape. The
deformation component may be configured to move a surface associated with the
computing device 101 at some rotation angles but not others. The actuator may
comprise a piezo-electric actuator, rotating/linear actuator, solenoid, an electroactive
polymer actuator, macro fiber composite (MFC) actuator, shape memory alloy (SMA)
actuator, and/or other actuator. As the actuator rotates the deformation component,
the deformation component may move the surface, causing it to deform. In such an
embodiment, the deformation component may begin in a position in which the
surface is flat. In response to receiving a signal from processor 102, the actuator
may rotate the deformation component. Rotating the deformation component may
cause one or more portions of the surface to raise or lower. The deformation
component may, in some embodiments, remain in this rotated state until the
processor 102 signals the actuator to rotate the deformation component back to its
original position.

[0042]  Further, other techniques or methods can be used to deform a surface

associated with the computing device 101. For example, the haptic output device
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118 may comprise a flexible surface layer configured to deform its surface or vary its
texture based upon contact from a surface reconfigurable haptic substrate (including,
but not limited to, e.g., fibers, nanotubes, electroactive polymers, piezoelectric
elements, shape memory alloys or polymers or smart gels). In some embodiments,
the haptic output device 118 is deformed, for example, with a deforming mechanism
(e.g., a motor coupled to wires), air or fluid pockets, local deformation of materials,
resonant mechanical elements, piezoelectric materials, micro-electromechanical
systems ("MEMS") elements or pumps, thermal fluid pockets, variable porosity
membranes, or laminar flow modulation.

[0043] While in the embodiment shown in Figure 1, the proximity sensor 132 and
touch sensor 108 are shown as separate elements, in some embodiments, they may
be combined into a single component for the computing device 101. For example, in
some embodiments, the touch sensor 108 comprises a dual proximity and touch
sensor for sensing both a contact and non-contact interaction with the touch-
sensitive surface. In yet another embodiment, the touch-sensor 108, proximity
sensor 132, and haptic output device 118 are combined in a single component
capable of detecting contact and non-contact interactions with the device and
providing haptic effects to the user both during contact and non-contact interactions.
[0044]  Turning to memory 104, modules 124, 126, and 128 are depicted to show
how a device can be configured in some embodiments to provide haptic feedback. In
this example, a detection module 124 configures the processor 102 to monitor the
touch sensitive surface 116 via the touch sensor 108 to determine a position of a
touch. For example, the detection module 124 may sample the touch sensor 108 in
order to track the presence or absence of an object, such as a user’s finger and, if an
object is present, to track one or more of the location, path, velocity, acceleration,
pressure and/or other characteristics of the object over time.

[0045] In some embodiments, the haptic effect determination module 126
represents a program component that analyzes data to determine a haptic effect to
generate. The haptic effect determination module 126 may comprise code that
selects one or more haptic effects to output using one or more algorithms or lookup
tables. In some embodiments, the haptic effect determination module 126 comprises
one or more algorithms or lookup tables usable by the processor 102 to determine a
haptic effect.
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[0046] Particularly, in some embodiments, the haptic effect determination module
126 may determine a haptic effect based at least in part on sensor signals received
from the touch sensor 108 and/or proximity sensor 132. For example, the processor
102 may receive sensor signals from the proximity sensor 132 and determine that a
user’s finger is near the touch sensitive surface 116. The haptic effect determination
module 126 may then determine a haptic effect based at least in part on the sensor
signal from the proximity sensor. For example, in one such embodiment, the haptic
effect determination module 126 may determine a first haptic effect that is output to a
user associated with the computing device 101 to indicate to the user that the user
should move a finger in a certain way as it approaches the touch-sensitive surface
116.

[0047] In some embodiments, the computing device 101 may include one or more
haptic output devices 118 for providing various output effects associated with the
proximity and location relative to the touch-sensitive surface 116 of the computing
device 101. In some embodiments, the haptic effect determination module 126 may
comprise code that determines, based on a location of a finger in proximity to or a
based on a touch on the touch sensitive surface 116, a haptic effect to output and
code that selects one or more haptic effects to provide in order to simulate the effect.
For example, different haptic effects may be selected based on the location of a
touch in order to simulate the presence of a virtual object (e.g., a virtual button, dial,
or lever.) on the display 134.

[0048] In some embodiments, the haptic effect determination module 126
comprises code that determines a haptic effect based on an event. An event, as
used herein, is any interaction, action, collision, or other event which occurs during
operation of the computing device 101, which can potentially comprise an associated
haptic effect. For example, in some embodiments, an event may comprise user input
(e.q., a button press, manipulating a joystick, or otherwise interacting with a touch
sensitive surface 116), a system status (e.g., low battery, low memory, or a system
notification, such as a notification generated based on the system receiving a
message, an incoming phone call, a notification, or an update), sending data,
receiving data, or a program event (e.g., if the program is a game, a program event
may comprise explosions, gunshots, collisions, interactions between game
characters, advancing to a new level, or driving over bumpy terrain).

11/23

EX1003 - Page 54



Attorney Docket No. IMM637(051851-0971162)
Patent

[0049] In some embodiments, the haptic effect generation module 128 represents
programming that causes the processor 102 to generate and transmit haptic signals
to the haptic output device 118 to generate the selected haptic effect. In some
examples, the haptic effect generation module 128 causes the haptic output device
118 to generate a haptic effect determined by the haptic effect determination module
126. For example, the haptic effect generation module 128 may access stored
waveforms or commands to send to the haptic output device 118 to create the
selected haptic effect. In some embodiments, the haptic effect generation module
128 may comprise algorithms to determine the haptic signal. The haptic effect
generation module 128 may comprise algorithms to determine target coordinates for
the haptic effect (e.g., coordinates for a location on the computing device 101, such
as on the touch sensitive surface 116, at which to output the haptic effect).

Illustrative Dual Proximity and Pressure Sensor Embodiment
[0050] Figures 2A and 2B are drawings of a dual proximity and pressure sensor
according to one embodiment of the present disclosure. In the figures shown, the
non-contact capacitive and contact pressure based sensor are integrated into a
smart material haptic actuator 202. Such a sensor/actuator combination may be
referred to herein as an integrated sensor.
[0051] In the embodiment shown in Figure 2A, the user's hand 200, and in
particular, the user’s finger is approaching the surface of the actuator 202. The
actuator 202 includes three layers. The first layer is a thin insulator 204.
[0052] In the embodiment shown in Figures 2A and 2B, the second layer 204 is
an electro-active polymer (EAP), such as PVDF, piezoelectric, or dielectric
elastomer. On one side of that layer is applied a uniform electrode pattern. Applying
a pattern on one side allows for creating location haptic actuation. In other
embodiments, both sides of the EAP may have such an array of electrodes applied.
However, in the embodiment shown, on the other side of the electro-active polymer
network arrays of electrodes are applied. Thus, as illustrated, the second layer 206
comprises an electro-active polymer with one side having a uniform electrode pattern
and the other side a network pattern.
[0053] The third layer 208 is an elastomer (e.g., rubber) layer placed under the
surface of the second layer 206 that has the network array of electrodes applied.
Finally, network arrays of electrodes are placed on the side of the third layer 208
opposite the second layer 206 to complete the sensor. The soft material acts as an
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insulator for the capacitance where the electrodes are dispersed in a pattern. In that
way, the electrode can be used to activate a smart material actuator.

[0054]  Such an embodiment provides a contact and non-contact mode. In a non-
contact mode, the user finger 200 adds another capacitance to the system (in
series), and therefore the sensor/actuator can recognize the finger based on the
change in total capacitance.

[0055] In such an embodiment, the user also can press (contact mode) as shown
in Figure 2B and therefore, compress the insulator material 208 (elastomer layer)
and therefore the capacitance changes and the sensor is able to measure the
pressure level (the more pressure, the lower thickness of the insulator material).
[0056] Various modifications and alternatives to the embodiment described in
relation to Figure 2 are possible. For instance, in some embodiments, the same type
of material can serve as the actuator and the sensor. For example, in some
embodiments, the elastomer (e.g., rubber) can act as both the sensor and the
actuator. The EAP may comprise, for example, a dielectric elastomer (DEA), PVDF
or any other material that exhibits a piezoelectric response, or an electrostrictive
material. In some embodiments, the EAP can act as both the sensor and the
actuator. In some such embodiments, such as when used in combination with a
display, the various layers are configured to be transparent so that the display can
be viewed through the sensor/actuator.

[0057] The top layer 202 in the embodiment shown is an insulator to avoid
potentially shocking the user of the device when the user contacts the surface. In
other embodiments, the top layer can be eliminated, but the electrode of the second
layer 206 in contact with the user is then grounded.

[0058]  The dual proximity sensor and haptic actuator shown in Figures 2A and 2B
can be used to provide a variety of haptic effects. For example, the actuator 202 may
be used to provide a static electrostatic friction sensation. While the dual proximity
sensor and haptic actuator shown in Figures 2A and 2B is illustrated as single
device, comprising three layers, the sensor/actuator may be constructed in any
number of ways. For example, the device 200 could be implemented as a plurality of
the devices 202 illustrated in Figures 2A and 2B which are arranged to form a
surface, such as by arranging sixteen devices 202 as a four-by-four grid of

sensor/actuator devices 202.
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[0059] Figure 3 show one embodiment of a dual proximity sensor and haptic
actuator device according to an embodiment. In the embodiment shown in Figure 3,
one surface of the bottom layer 208 is shown. In the embodiment shown, the
electrodes are arranged as a network array that includes seven columns 302 and
four rows 304. Other embodiments can include any suitable number of electrodes
arranged in any suitable manner.

Hlustrative Methods for Providing Haptic Feedback
[0060] Figure 4 is a flow chart of steps for performing a method 400 for providing
haptic feedback for opportunistic displays according to one embodiment. In some
embodiments, the steps in Figure 4 may be implemented in program code that is
executable by a processor, for example, the processor in a general purpose
computer, a mobile device, or a server. In some embodiments, these steps may be
implemented by a group of processors. In some embodiments, one or more steps
shown in Figure 4 may be omitted or performed in a different order. Similarly, in
some embodiments, additional steps not shown in Figure 4 may also be performed.
The steps below are described with reference to components described above with
regard to the devices shown in Figure 1.
[0061] The method 400 begins at step 402 when the proximity sensor 132 of the
computing device 101 detects a user's finger in proximity to a touch-sensitive surface
116. For instance, the proximity sensor 132 may be a capacitance sensor that
senses a change in capacitance as the users finger approaches the sensor. The
proximity sensor 132 next transmits a proximity sensor signal to the processor 102.
[0062] The method continues at step 404 where the proximity sensor transmits a
proximity sensor signal to the processor 102 and then at step 406 when the
processor 102 receives the proximity sensor signal. The method 400 continues at
step 408 when the processor 102 determines a haptic effect based at least in part on
the proximity sensor signal. For instance, the processor 102 may be configured to
direct the user’s interactions with a user interface element displayed on the touch
sensitive surface 116. Thus the processor 102 determines a haptic effect that will
cause the user to move her finger in the appropriate direction. In some
embodiments, the haptic effect can include one or more haptic effects. For example,
the haptic effect can include a haptic effect based on direction to the user interface
element and a haptic effect based on the distance from the user’s finger to the
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control, e.g., a larger magnitude and frequency corresponding to a further distance
and a direction towards the top of the touch sensitive surface.

[0063] The method continues at step 410 when the processor 102 transmits a
haptic signal associated with the haptic effect to the haptic output device 118. In
some embodiments, the processor 102 may transmit one or more haptic signals to
the haptic output device 118. In some embodiments, the haptic effect generation
module 128 causes the processor 102 to generate and transmit the haptic signal to
the haptic output device 118.

[0064] The method 400 continues at step 412 when haptic output device 118
outputs the haptic effect. In some embodiments, the haptic effect comprises a
vibration, a surface deformation, a squeeze, a poke, and/or a puff of a solid, liquid,
gas, or plasma. In other embodiments, the haptic effect may comprise a change to
the coefficient of friction of the device. In yet another embodiment, the haptic effect
may comprise a vibration.

[0065] Figure 5 is a flow chart of steps for performing another method for
providing proximity-based haptic feedback. Like the method illustrated in Figure 4, in
some embodiments, the steps in Figure 5 may be implemented in program code that
is executable by a processor, for example, the processor in a general purpose
computer, a mobile device, or a server. In some embodiments, these steps may be
implemented by a group of processors. In some embodiments, one or more steps
shown in Figure 5 may be omitted or performed in a different order. Similarly, in
some embodiments, additional steps not shown in Figure 5 may also be performed.
The steps below are described with reference to components described above with
regard to the devices shown in Figure 1.

[0066] The method 500 begins at step 502 when the touch sensor 108 of the
computing device 101 detects a user's finger contacting a touch-sensitive surface
116. For instance, the touch sensor 108 may be a capacitance sensor that senses a
change in capacitance as the user's finger touches the sensor 108. The touch
sensor 108 may be integrated with the proximity sensor 132 and/or with the haptic
output device 118. The touch sensor 108 next transmits a touch sensor signal to the
processor 102.

[0067] The method continues at step 504, where the touch sensor 108 generates
a signal and transmits the signal to the processor 102. At step 506 the processor 102
receives the touch sensor signal. The method 500 continues at step 508 when the
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processor 102 determines a haptic effect based at least in part on the touch sensor
signal and on the proximity signal. For instance, the processor 102 may be
configured to output a particular haptic effect associated with a particular control on a
user interface element displayed on the touch sensitive surface 116. Such a haptic
effect may further be modified or combined with another haptic effect based on the
proximity sensor signal. In some embodiments, the haptic effect can include one or
more haptic effects. For example, the haptic effect can include a haptic effect meant
to confirm “pushing” on a virtual button.
[0068] The method continues at step 510 when the processor 102 transmits a
haptic signal associated with the haptic effect to the haptic output device 118. In
some embodiments, the processor 102 may transmit one or more haptic signals to
the haptic output device 118. In some embodiments, the haptic effect generation
module 128 causes the processor 102 to generate and transmit the haptic signal to
the haptic output device 118.
[0069] The method 500 continues at step 512 when haptic output device 118
outputs the haptic effect based on the availability and location of the display device
136. In some embodiments, the haptic effect comprises a vibration, a surface
deformation, a squeeze, a poke, and/or a puff of a solid, liquid, gas, or plasma. In
other embodiments, the haptic effect may comprise a change to the coefficient of
friction of the device. In yet another embodiment, the haptic effect may comprise a
vibration.

Advantages of Proximity-Based Haptic Feedback
[0070] Embodiments of the present disclosure provide advantages in a variety of
implementations. For example, as described above, an embodiment implemented in
conjunction with a user interface in an automobile or any vehicle or equipment in
which the user may wish to interact with a user interface while maintaining focus
outside the vehicle provides the benefit of allowing the operator to focus on the road
or any outside element while interacting with the user interface. For instance, a
heavy equipment operator could continue to watch an implement on the equipment
while simultaneously interacting with a user interface on the vehicle. Embodiments of
the present disclosure may also be advantageous in small screen devices. For
example, a watch incorporating proximity-based haptic feedback may allow the user
to more accurately choose controls on the small screen.
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[0071]  Other embodiments may be advantageous when implemented in mobile
devices, such as phones. Such an implementation may allow a user to navigate the
user interface without looking at the screen. For instance, if a user were running and
holding a phone in the user's hand, the user may be able to navigate the user
interface without looking at the screen. Another similar embodiment would include a
game controller. With such an embodiment, the user is able to focus on the screen
while simultaneously interacting with a user interface, without the need to look
extensively at the user interface display on the game controller.

General Considerations

[0072] The methods, systems, and devices discussed above are examples.
Various configurations may omit, substitute, or add various procedures or
components as appropriate. For instance, in alternative configurations, the methods
may be performed in an order different from that described, and/or various stages
may be added, omitted, and/or combined. Also, features described with respect to
certain configurations may be combined in various other configurations. Different
aspects and elements of the configurations may be combined in a similar manner.
Also, technology evolves and, thus, many of the elements are examples and do not
limit the scope of the disclosure or claims.

[0073] Specific details are given in the description to provide a thorough
understanding of example configurations (including implementations). However,
configurations may be practiced without these specific details. For example, well-
known circuits, processes, algorithms, structures, and techniques have been shown
without unnecessary detail in order to avoid obscuring the configurations. This
description provides example configurations only, and does not limit the scope,
applicability, or configurations of the claims. Rather, the preceding description of the
configurations will provide those skilled in the art with an enabling description for
implementing described techniques. Various changes may be made in the function
and arrangement of elements without departing from the spirit or scope of the
disclosure.

[0074]  Also, configurations may be described as a process that is depicted as a
flow diagram or block diagram. Although each may describe the operations as a
sequential process, many of the operations can be performed in parallel or
concurrently. In addition, the order of the operations may be rearranged. A process
may have additional steps not included in the figure. Furthermore, examples of the
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methods may be implemented by hardware, software, firmware, middleware,
microcode, hardware description languages, or any combination thereof. When
implemented in software, firmware, middleware, or microcode, the program code or
code segments to perform the necessary tasks may be stored in a non-transitory
computer-readable medium such as a storage medium. Processors may perform the
described tasks.

[0075] Having described several example configurations, various modifications,
alternative constructions, and equivalents may be used without departing from the
spirit of the disclosure. For example, the above elements may be components of a
larger system, wherein other rules may take precedence over or otherwise modify
the application of the invention. Also, a number of steps may be undertaken before,
during, or after the above elements are considered. Accordingly, the above
description does not bound the scope of the claims.

[0076] The use of “adapted to” or “configured to” herein is meant as open and
inclusive language that does not foreclose devices adapted to or configured to
perform additional tasks or steps. Additionally, the use of “based on” is meant to be
open and inclusive, in that a process, step, calculation, or other action “based on”
one or more recited conditions or values may, in practice, be based on additional
conditions or values beyond those recited. Headings, lists, and numbering included
herein are for ease of explanation only and are not meant to be limiting.

[0077] Embodiments in accordance with aspects of the present subject matter
can be implemented in digital electronic circuitry, in computer hardware, firmware,
software, or in combinations of the preceding. In one embodiment, a computer may
comprise a processor or processors. The processor comprises or has access to a
computer-readable medium, such as a random access memory (RAM) coupled to
the processor. The processor executes computer-executable program instructions
stored in memory, such as executing one or more computer programs including a
sensor sampling routine, selection routines, and other routines to perform the
methods described above.

[0078] Such processors may comprise a microprocessor, a digital signal
processor (DSP), an application-specific integrated circuit (ASIC), field
programmable gate arrays (FPGAs), and state machines. Such processors may
further comprise programmable electronic devices such as PLCs, programmable
interrupt controllers (PICs), programmable logic devices (PLDs), programmable
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read-only memories (PROMS), electronically programmable read-only memories
(EPROMs or EEPROMS), or other similar devices.

[0079]  Such processors may comprise, or may be in communication with, media,
for example tangible computer-readable media, that may store instructions that,
when executed by the processor, can cause the processor to perform the steps
described herein as carried out, or assisted, by a processor. Embodiments of
computer-readable media may comprise, but are not limited to, all electronic, optical,
magnetic, or other storage devices capable of providing a processor, such as the
processor in a web server, with computer-readable instructions. Other examples of
media comprise, but are not limited to, a floppy disk, CD-ROM, magnetic disk,
memory chip, ROM, RAM, ASIC, configured processor, all optical media, all
magnetic tape or other magnetic media, or any other medium from which a computer
processor can read. Also, various other devices may comprise computer-readable
media, such as a router, private or public network, or other transmission device. The
processor, and the processing, described may be in one or more structures, and
may be dispersed through one or more structures. The processor may comprise
code for carrying out one or more of the methods (or parts of methods) described
herein.

[0080] While the present subject matter has been described in detail with respect
to specific embodiments thereof, it will be appreciated that those skilled in the art,
upon attaining an understanding of the foregoing may readily produce alterations to,
variations of, and equivalents to such embodiments. Accordingly, it should be
understood that the present disclosure has been presented for purposes of example
rather than limitation, and does not preclude inclusion of such modifications,
variations and/or additions to the present subject matter as would be readily

apparent to one of ordinary skill in the art.
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Claims
What is claimed is:

1. A device comprising:

a proximity sensor capable of detecting a non-contact interaction with a touch-
sensitive device and outputting a first sensor signal;

a touch sensor capable of detecting a touch with the touch-sensitive input
device and outputting a second sensor signal;

a haptic output device configured to receive a haptic output signal and output
a haptic effect in response to the haptic output signal; and

a processor configured to:

receive the first sensor signal and the second sensor signal,

generate a haptic output signal based at least in part on the first and second
sensor signals; and

transmit the haptic output signal to the haptic output device.

2. The device of claim 1, wherein the proximity sensor is integrated into the

touch-sensitive input device.

3. The device of claim 1, wherein the proximity sensor comprises one of a

capacitive sensor or an optical sensor.

4, The device of claim 1, wherein the haptic output signal is designed to direct a
user to contact the touch-sensitive device at a particular location.

5. The device of claim 1, wherein the an integrated sensor comprises the
proximity sensor and the touch sensor.

6. The device of claim 5, wherein the integrated sensor further comprises the
haptic output device.

7. The device of claim 5, wherein the integrated sensor comprises an electro-
active polymer.
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8. The device of claim 7, wherein the electro-active polymer comprises a first
side with a uniform electrode pattern layer affixed thereto and a second side with a

network electrode pattern layer affixed thereto.

9. The device of claim 8, further comprising an elastomer layer having a first side
with a network pattern electrode layer affixed thereto and a second side configured
adjacent to the second side of the electro-active polymer.

10. The device of claim 9, further comprising an insulator layer adjacent to the
first side of the electro active polymer.

11. The device of claim 3, wherein the optical sensor comprises one of a laser, an
infra-red emitter, or a photo-resistor.

12. The device of claim 1, wherein the haptic output device comprises an
electrostatic friction actuator.

13.  The device of claim 1, wherein the haptic output device comprises an air puff

actuator.

14. The device of claim 1, wherein the touch sensor is capable of detecting a
pressure and wherein the haptic output signal is based at least in part on the
detected pressure.

15. A method comprising:

detecting, by a proximity sensor, a non-contact interaction with a touch-
sensitive device;

detecting, by a touch sensor, a touch on the touch-sensitive input device;

transmitting a first sensor signal associated with the non-contact interaction to
a processor;

transmitting a second sensor signal associated with the touch to a processor;

receiving, by the processor, the first and second sensor signals;

generating, by the processor, a haptic output signal based at least in part on

the first and second sensor signals;
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transmitting, by the processor, the haptic output signal to a haptic output
device; and
outputting, by the haptic output device, a haptic effect in response to the

haptic output signal.

16.  The method of claim 15, wherein the haptic output signal designed to direct a

user to contact the touch-sensitive device at a particular location.

17. The method of claim 15, wherein outputting a haptic effect comprises

outputting, by an electrostatic friction actuator, an electrostatic friction haptic effect.

18. The method of claim 15, wherein outputting a haptic effect comprises

outputting, by an air puff actuator, an air puff haptic effect.

19. A computer-readable non-transitory medium encoded with executable
program code, the computer-readable medium comprising:

program code for detecting, by a proximity sensor, a non-contact interaction
with a touch-sensitive device;

program code for detecting, by a touch sensor, a touch on the touch-sensitive
input device,

program code for transmitting a first sensor signal associated with the non-
contact interaction to a processor;

program code for transmitting a second sensor signal associated with the
touch to a processor,

program code for receiving, by the processor, the first and second sensor
signals;

program code for generating, by the processor, a haptic output signal based
at least in part on the first and second sensor signals; and

program code for transmitting the haptic output signal to a haptic output
device.
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Abstract

One illustrative device disclosed herein includes a proximity sensor capable of
detecting a non-contact interaction with a touch-sensitive device and outputting a
first sensor signal. The device also includes a touch sensor for detecting a touch on
the touch-sensitive device and outputting a second sensor signal. The disclosed
device also includes a processor configured to receive the first and second sensor
signals, generate a haptic output signal based at least in part on the first and second
sensor signals, transmit the haptic output signal to a haptic output device. The haptic

output device in the disclosed device then outputs the haptic effect.
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Title of Invention | Systems and Methods for Proximity-Based Haptic Feedback

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number 34300

Email Address

Application Information:

Title of the Invention Systems and Methods for Proximity-Based Haptic Feedback

Attorney Docket Number| IMM637 (051851-0971162) Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 6 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
|
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. 1 hereby request that the attached application not be published under

35 U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number | (O US Patent Practitioner | (O  Limited Recognition (37 CFR 11.9)
Customer Number 34300
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. B Attorney Docket Number | IMM637 (051851-0971162)
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Systems and Methods for Proximity-Based Haptic Feedback

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the spedcific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)( the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access CodeE (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Systems and Methods for Proximity-Based Haptic Feedback

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQO) access o any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
{JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filted. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. if this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access {o the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | IMM637 (051851-0971162)

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Systems and Methods for Proximity-Based Haptic Feedback

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

(O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated inventor:

If the Applicant is an Organization check here. X

Organization Name Immersion Corporation

Mailing Address Information For Applicant:

Address 1 50 Rio Robles

Address 2

City San Jose State/Province CA
Countnﬁ | us Postal Code 95134
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Systems and Methods for Proximity-Based Haptic Feedback

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middie Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). if the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/John C. Alemanni/ Date (YYYY-MM-DD)| 2016-12-12

First Name | JohnC Last Name | Alemanni Registration Number | 47,384

Additional Signature may be generated within this form by selecting the Add button.
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) ) Attorney Docket Number
Application Data Sheet 37 CFR 1.76

IMM637 {051851-0971162)

Application Number

Title of Invention | Systems and Methods for Proximity-Based Haptic Feedback

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2{b}(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.

EFS Web 2.2.12

EX1003 - Page 80




PTO!AiAi
Amrc '\,d fcr use through 01/34/2044. 5
DEPARTME . OMMERU—

vs a vaiid O-v«“\ control number.

DECLARATION {37 OFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.78)

Title of Systems and Methods For Proximity-Based Haptic Feedback
invention

As the balow namad inventor, | hareby declare that

This declaration {]

The attached application, or
is directed to: ;

United States gpplication or PCT international application number

fited on

The above-dentified application was made or authorized {0 be made by me.

{ believe that | am the original inventor or an oniginal joint inventor of a claimed invention in the application.

{ hereby acknowledge that any wilifid false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine o imprisonment of not more than five (8) vears, o bath.

WARNING:

Pettionar/applicant is cautiohed o avoid submiiting personal information in documants filed in a patent application that roay
contribute o identity thefl. Personal information such as social secusity numbers, bank account numbers, or credit card mumbers
{othar than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
1o support a petiion or an application. I this type of personal infarmation is ineluded in docurnents submilted to the USFTQO,
pelitionars/appiicants shouid consider radacting such persanal information from the documents befure submifting them o the
USPTO. Petitioner/applicant is advised that the record of a patent application is available fo the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213{a) is made in the application] or issuance of a
patent. Furthermore, the record from an abandoned application may also be avaiiable to the public if the applicationis

foranced in a published application or an issued patent {spe 37 CFR 1.14). Checks and credit card authorization forms
FO-2038 submitted for payment purposes are not refained in the app!n,auun :sitzs and tharefure are not publicly availat

LEGAL NAME QF INVENTOR

T Abdeiwahab Haman N Bate {Optioral) -

.;' ]
Sigrature: ’ ‘ Ao J‘;ZA//

Note: An application dala sheet {(FTO/8B/14 or equivalent), indluding naming the entire inventive entity, must accomgany this form or must bave
been previously filed, Use an additional PTO/AIA/CT form fo; each additional invenior.

i vary depending upon ¥ !
den, shoutd be sent o the Chisf Information Cfficer, U8,
FEES OR COMPLETED FORMS TO

R ¥ U\x\ L
mark fo«a e, L8, Department of Commerce, P.Q. Box 14 .):) e 2 3-1450. DO NQOT SEN
SEND TG: Commissioner for Palents, P.G. Box 148D, Aiatarﬁdna, VA I2313-1484.

i you need assistance in complefing ihe furmn, ool 1-800-PTO-819% and seisct opifon 2

THIS ADDRESS
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

e eSS A N Gty

Titeof | Systems and Methods For Proximity-Based Haptic Feedback
fnvention

As the below named inventar, { hereby declare that:

This declaration . -
is directed fo: The aftached application, or

l:: United States application or PCT internationat appilication number

filed an

The above-idantified application was made or authorized to be made by me.

i balieve that |am the original inventor or an aniginal joint inventor of & claimed invention in the application.

{ hereby acknowledge that any willful false statement made in this-declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of net more than five (5) years. of both,

WARNING:

Petitionarfapplicant is cautionad to avoid submitling personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account pumbers, or credit card numbers
(ather than a chack or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
1o support a petition ar an application. 1f this type of personal information is included in documents submitted o the USPTO,
petitionarsfapplicants should consider redacling such personal information from the documents before submitling them 1o the
USPTO. Petitioherfapplicant is advised that the record of a patent application is available o the public after publication of the
application (Unless a non-publication requestin comphiance with 37 CFR 1:213(a) is made'in the application} orissuance of &
palent. Furthermore, the record from an abandoned application may also be available to the pubfic if the application is
referenced in a published application or an issued palent (see 37 CFR 1.14), Chegks and credit card authorizationforms
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available,

LEGAL NAME:OF INVENTOR

inventorn

Vahid Khoshkava Date (Optional) ;1% ey Da1f
&

NS

Signature; w0 pe b

Note: An application data sheet (PTO/SB/4 or equivalent), including naming the entire inventive entity, must accampany this form or must hiave
been previcusly filed: Use an additional PTO/AIA/01 form for each additional inventor,

This coliection of informatias is-vequired by 35-1.8.€. 116 and 37 CFR 1.83. The information is renuired to obiain or relein @ benefit by the public which is to file {and
by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.41 and 1,14, This cottection is astimated 1o take 1 minute tn
complete, including gathering, prepaning, and submiting the complated agpication form to the USPTO: Time will vary depending upon the individual case. Any
commenis on the amount of timE you equire lo complete this form andfor suggastionsdar reducing thie burden, shoufd be-sen to the Chief information Offizer. UG,
Patent and Trademark Office, U.S, Depansent of Commerees, .0 Box 1450, Alexandnia, VA 22313-1450. OO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, SEND TO: Commissioner for Patenits, P.O. Box 1450, Alexandria, VA 22313-1480.

if you need assistance in compieling the form, call 1-800-PT70-5188 and selact gption 2.
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Electronic Acknowledgement Receipt

EFS ID: 27777573
Application Number: 15377096
International Application Number:
Confirmation Number: 4030
Title of Invention: Systems and Methods for Proximity-Based Haptic Feedback
First Named Inventor/Applicant Name: Vahid Khoshkava
Customer Number: 34300
Filer: John Charles Alemanni/Amber Johnson
Filer Authorized By: John Charles Alemanni
Attorney Docket Number: IMM637 (051851-0971162)
Receipt Date: 13-DEC-2016
Filing Date:
Time Stamp: 14:15:36
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1600
RAM confirmation Number 121416INTEFSW 14164300
Deposit Account 201430
Authorized User IPPayments KilpatrickTownsend

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 {Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document L. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
583216
1 Transmittal of New Application UtilityTransmittal.pdf no 1
1fo1b69ealef78adadd 16abd26b2e8eect7]
Warnings:
Information:
169706
2 Specification.pdf yes 23
60b2b764ab00a4eal7d6a0856431ff60azb)|
35c60
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 19
Claims 20 22
Abstract 23 23
Warnings:
Information:
855911
3 Drawings-only bIaFk and white line Figures.pdf no 6
drawings
e145d5a84d7976b913a164bfacb6ch20b29
8adb6
Warnings:
Information:
1408274
4 Application Data Sheet ADS.pdf no 8
898ed 1bbcA9b8a9dbe37bf9582b677e8acl
Warnings:
Information:

This is not an USPTO supplied ADS fillable form
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240143

5 Oath or Declaration filed HamambDec.pdf no 1

58c2e9a922bb7{5f671d2789d123aaf034d )
49d3

Warnings:

Information:

1526708
6 Oath or Declaration filed KhoshkavaDec.pdf no 1
59cbbf341aadb905087595ee6e9a8d0ce79)
66845
Warnings:
Information:
35604
7 Fee Worksheet (SB06) fee-info.pdf no 2
d5872e8b7380c6b559cfe6dbdde7de2b8c
6d4eb
Warnings:
Information:
Total Files Size (in bytes):| 4819562

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 15377096 Document Date: 12/13/2016

The presence of this form in the IFW record indicates that the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission. there is no physical artifact folder. no artitact folder is recorded in
PALM. and no paper documents or physical media exist. The TIFI images in the [F'W record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions below. .

At the time of document entry (noted above):
e LExaminers may access SCORE content via the eDAN interface.
e Other USPTO employees can bookmark the current SCORIL URL
(http://Score.uspto.cov/ScoreAccessWeb/). ;
e External customers may access SCORE content via the Public and Private PAIR interfaces.

Form Revision Date: September 30. 2013
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Communication pursuant to the Decision of the President of the European Patent Office dated
9 August 2012 on the filing of priority documents (OJ EPO 2012, 492)
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Date
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Application No./Patent No.
17206294.5 - 1216

Applicant/Proprietor
Immersion Corporation

Designation as inventor - communication under Rule 19(3) EPC

You have been designated as inventor in the above-mentioned European patent application. Below you
will find the data contained in the designation of inventor and further data mentioned in Rule 143(1) EPC:

DATE OF FILING :08.12.17

PRIORITY 1 US/13.12.16/ USA201615377096

TITLE : SYSTEMS AND METHODS FOR

PROXIMITY-BASED HAPTIC FEEDBACK

DESIGNATED STATES 1AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
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INVENTOR (PUBLISHED = 1, NOT PUBLISHED = 0):
1/KHOSHKAVA, Vahid/4200 St. Laurent Boulevard Suite 1105/Montreal, Québec H2W
2R2/CA
1/HAMAM, Abdelwahab/4200 St. Laurent Boulevard Suite 1105/Montreal, Québec H2W
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EPO FORM P04A42

. Application Numb
Information on Search Strategy - Pilot phase (see 0J 2015, Ag6) pplication Rumber

The type of information contained in this sheet may change during the pilot for improving

the usefulness of this new service. EP 17 20 6294

TITLE: SYSTEMS AND METHODS FOR PROXIMITY-BASED HAPTIC FEEDBACK
APPLICANT: Immersion Corporation

IPC CLASSIFICATION: GO6F3/0488, GO6F3/01, GO6F3/042, GO6F3/044
EXAMINER: Charcos Lloréns, V

CONSULTED DATABASES: EPODOC, WPI

CLASSIFICATION SYMBOLS DEFINING EXTENT OF THE SEARCH:

IPC:

CPC: GO6F3/0488, GO6F3/016, GO6F3/042, GO6F3/044, GO6F2203/04101
FI/F-TERMS:

KEYWORDS OR OTHER ELEMENTS FEATURING THE INVENTION:

Summary of claimed subject-matter:

In touch-sensitive device, haptic effect based on proximity (non-contact)
sensor signal and on touch sensor signal (possibly including detected
pressure), to direct a user to contact a particular location of the
touch-sensitive device. Various constructional/implementation aspects of the
sensors and/or haptic actuator (e.g. electrostatic friction or air puff
actuator), possibly all integrated, with a top insulator layer, a middle EAP
layer with affixed electrode layers on each side, and a bottom elastomer layer
with a third electrode layer affixed underneath.
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DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of g;);:eulemveanr:tv;i:;sir;gig:tion, where appropriate, tF::’e‘ileavi;nt gkﬁfgilﬁénogp%l; THE
X EP 2 141 580 A2 (LG ELECTRONICS INC [KR]) [1-15 INV.
6 January 2010 (2010-01-06) GO6F3/0488
* paragraphs [0004], [0008], [0033], GO6F3/01
[0046] - [0049], [0054] - [0056], GO6F3/042
[0060], [06090] - [0095], [0132] - GO6F3/044
[0136], [0162] - [0163]; figures
1,5,6,12-13 *
X EP 2 209 060 A2 (IMMERSION CORP [US]) 1-15

21 July 2010 (2010-07-21)

* paragraphs [0007], [0017] - [0031];
figures 1-3 *

A EP 2 887 187 Al (LG DISPLAY CO LTD [KR]) |[7-10
24 June 2015 (2015-06-24)

* paragraphs [0019] - [0025], [0031] -
[0054], [0075] - [0081]; figures 2,5 *
A US 2013/249859 Al (PARK SUNTAK [KR] ET AL)|[7-10
26 September 2013 (2013-09-26)

* paragraphs [0008] - [0012], [0034] - TECHNICAL FIELDS.
[0042], [0045] - [0049]; figures 2-3,5 * SEARCHED  (IPC)
----- GO6F

The present search report has been drawn up for all claims

2
Place of search Date of completion of the search Examiner
3 Munich 18 April 2018 Charcos Lloréns, V
o
o
& CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
ﬁ E : earlier patent document, but published on, or
b X: particularly relevant if taken alone after the filing date
3 Y : particularly relevant if combined with another D : document cited in the application
; document of the same category L : document cited for other reasons
T A:technological backgroUund ettt et
E O : non-written disclosure & : member of the same patent family, corresponding
o P : intermediate document document
w
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ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 17 20 6294

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

18-04-2018
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 2141580 A2 06-01-2010  CN 101621566 A 06-01-2010
EP 2141580 A2 06-01-2010
KR 20100002776 A 07-01-2010
US 2009322497 Al 31-12-2009
EP 2209060 A2 21-07-2010  EP 2082308 A2 29-07-2009
EP 2209060 A2 21-07-2010
JP 4964964 B2 04-07-2012
JP 6121102 B2 26-04-2017
JP 2010506302 A 25-02-2010
JP 2012146325 A 02-08-2012
JP 2015158912 A 03-09-2015
KR 20090074063 A 03-07-2009
US 2009106655 Al 23-04-2009
US 2011138277 Al 09-06-2011
US 2015054768 Al 26-02-2015
WO 2008042745 A2 10-04-2008
EP 2887187 Al 24-06-2015 CN 104714688 A 17-06-2015
EP 2887187 Al 24-06-2015
JP 5897101 B2 30-03-2016
JP 2015115078 A 22-06-2015
KR 20150069410 A 23-06-2015
TW 201523390 A 16-06-2015
US 2015169118 Al 18-06-2015
US 2013249859 Al 26-09-2013  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82
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Anmelde-Nr:

Datum Blatt T
pate cf Form 1507 Sheet 1 Application 17 206 294.5
Date Feuille '

Demande n°:

The examination is being carried out on the following application documents

Description, Pages

1-19 as originally filed

Claims, Numbers

1-15 as originally filed

Drawings, Sheets

1/6-6/6 as originally filed

1 References

Reference is made to the following documents:

D1 EP 2 141 580 A2 (LG ELECTRONICS INC [KR]) 6 January 2010 (2010-01-06)
D2 EP 2209 060 A2 (IMMERSION CORP [US]) 21 July 2010 (2010-07-21)
D3 EP 2887 187 A1 (LG DISPLAY CO LTD [KR]) 24 June 2015 (2015-06-24)
D4 US 2013/249859 A1 (PARK SUNTAK [KR] ET AL) 26 September 2013 (2013-09-26)
2 Article 84 EPC
2.1 In claim 1 it is not clear (Art. 84 EPC) whether the "touch-sensitive device" is

part of the claimed device for which protection is sought or is a different entity.
In the latter case, it is then not clear how the touch sensor can detect a touch
with the separate/independent touch-sensitive device. It is hence assumed
that claim 1 recites at the beginning "a touch-sensitive device" as part of the
features of the claimed device.

2.2 In claim 3 the expression "preferably” introduces ambiguity as to the scope of
the claim because the intended limitations are not clear (Art. 84 EPC and
Guidelines F-1V 4.9).

EPO Form 1703 01.91TRI
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Date
Date

Blatt Anmelde-Nr:

cf Form 1507 Sheet 2 Qg?”wm“ 17 206 294.5

Feuille Demande n°-

2.3

2.4

2.5

2.6
2.7

4
4.1

Claim 4 is not clear (Art. 84 EPC) in that the matter for which protection is
sought is not defined (Guidelines F-1V 4.10): the claim recites a result to be
achieved ("designed to direct a user to contact"), i.e. the underlying technical
problem, rather than defining how that result is to be achieved, e.g. in terms
of characteristics of the haptic output signal. Moreover, it is also not clear in
the present context how to objectively assess and positively verify when a
particular haptic output signal has been credibly designed in directing a user
to contact the touch-sensitive device at a particular location (e.g. what
success rate, what positioning accuracy around the particular location, etc.).

Claims 8 and 9 are not clear (Art. 84 EPC) because it is not apparent whether
the different expressions "a network electrode pattern” in claim 8 and "a
network pattern electrode" in claim 9 amount to different terminology for the
same type of arrangement or actually intend to reflect a distinction in the
arrangement of the respective electrode layers. In the light of the description
(par. [56]-[57]) it is assumed that both arrangements are identical and that
both layers are referred to with consistent terminology as "a network array of
electrodes layer".

Claims 13 and 15 are not clear (Art. 84 EPC) because each defines twice "a
processor (102)" and later ambiguously refers to "the processor (102)". It is
hence assumed that each of said claims defines "transmitting a second
sensor signal associated with the touch to a the processor (102)".

Claim 15 is not clear (Art. 84 EPC) for the same reason as claim 13.

In addition, for increased intelligibility (Art. 84 EPC) of claim 13, reference
signs should be added to the method steps (Rule 43(7) EPC): detecting
(402), detecting (502), transmitting (404), transmitting (504), receiving (406,
506), generating (408, 508), transmitting (410, 510) and outputting (412, 512).

Article 83 EPC

In view of the preceding considerations in respect of claim 4, and the lack of
further technical details in the description and drawings as to the design of the
haptic output signal, it also appears that the invention defined by said claim is
not disclosed in a manner sufficiently clear and complete for it to be carried
out by the skilled person, contrary to the requirements of Art. 83 EPC.

Article 52(1) EPC

The subject-matter of claim 1 is not new (Art. 54 EPC) because D1 discloses:

EPO Form 1703 01.91TRI

EX1003 - Page 95



Anmelde-Nr:

Datum Blatt T
pate cf Form 1507 Sheet 3 Application 17 206 294.
Date Feuille )

Demande n°:

A device (Fig. 1, [33]: "mobile terminal 100™) COMPIiSing:

a proximity sensor capable of detecting a non-contact interaction with a
touch-sensitive device and outputting a first sensor signal (1461: "proximity

sensor 141 may detect an approaching object... without mechanical contact";
[93]: "proximity signals... based on values detected by the proximity sensor
141"y,

a touch sensor capable of detecting a touch with the touch-sensitive input
device and outputting a second sensor signal ([49]: "touch screen... when

there is a touch input, sends corresponding signals"),

a haptic output device configured to receive a haptic output signal and output
a haptic effect in response to the haptic output signal ((551: "haptic module

157 may generate various haptic effects");and
a processor ([601: "controller 180") configured to:

receive the first sensor signal and the second sensor signal ((931: "the

controller 180 determines whether at least one of a touch signal and a

proximity signal has been input": step S405 in Fig. 6),

generate a haptic output signal based at least in part on the first and second
sensor Signals ([94]: " the controller 180... looks up the vibration signal

assigned to the input signal. If there is more than one inputted signal, the
controller 180 combines the vibration signals assigned to the inputted

signals"; steps S5410-5415 in Fig. 6), and

transmit the haptic output signal to the haptic output device (1957: "the

controller 180 outputs the combined vibration signals through the haptic

module 157"; step S420 in Fig. 6).

4.2 The above objection against claim 1 applies mutatis mutandis against the
corresponding independent claims 13 (method) and 15 (computer-readable
medium), which are hence not new (Art. 54 EPC) over D1 (see also [162]).

4.3 Dependent claims 2-12, 14 do not appear to contain any additional features
which, in combination with the features of any claim to which they refer, meet
the requirements of the EPC in respect of novelty and/or inventive step, see
D1-D4 and corresponding passages cited in the search report. In particular:

4.3.1 Claims 2, 5, 6: it is customary practice in the art of computing devices to
implement multiple components (sensors, actuators) in an integrated manner,

EPO Form 1703 01.91TRI
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Date
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cf Form 1507 Sheet 4 Qg?”wm“ 17 206 294.5

Feuille o he-

4.3.2

4.3.3

4.3.4

4.3.5

4.3.6

5.1
5.2

and hence, in the absence of further claim limitations as to specific
implementation(s) providing unexpected advantages, such an integration
cannot support the presence of an inventive contribution.

Claim 3: D1 discloses ([46]) a capacitive proximity sensor. Using an optical
sensor, e.g. with an IR emitter, for implementing a proximity sensor is a well-
known alternative implementation (see e.g. D2, [18]).

Claim 4: notwithstanding the above objections under Articles 83-84 EPC, itis
noted that the haptic effects of D1 can be said to be designed to direct a user
to contact the device at a particular location (see Fig. 5, [86]-[89]).

Claims 7-10: the claimed features relate to straightforward and customary
constructional implementation choices, which the skilled person would make
in accordance with circumstances and without requiring inventive activity, see
as mere examples D3 (see e.g. Fig. 2, 5 and [35], [43], [44], [48], [52]-[54])
and D4 (see e.g. Fig. 5 and [45]-[49]).

Claims 11, 14: D1 discloses ([55]) a haptic output device implemented as an
electrostatic force/friction actuator or as an air spray/puff actuator.

Claim 12: D1 discloses ([92]) the claimed possibility of the haptic output signal
being further based on pressure detected by the touch sensor.

Miscellaneous
D1 should be identified and discussed in the description (Rule 42(1)(b) EPC).

It is not at present apparent which part of the application could serve as a
basis for a new, allowable claim. Should the applicant nevertheless decide to
submit amended claims, the requirements of Article 123(2) EPC are to be
observed. The applicant is requested to clearly identify the amendments
carried out, preferably via a marked-up copy, and to indicate the passages of
the application as filed on which these amendments are based.
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European

Patent Office GERMANY

Office européen

Questions about this communication ?
Contact Customer Services at www.epo.org/contact

des brevets

McDougall, Robert Campbell
Keltie LLP

No.1 London Bridge

London SE1 9BA

ROYAUME UNI
Date
25.04.18
Reference Application No./Patent No.
P46400EP/RMD 17206294.5 - 1216

Applicant/Proprietor
Immersion Corporation

Communication

The extended European search report is enclosed.

The extended European search report includes, pursuant to Rule 62 EPC, the European search report
(R. 61 EPC) or the partial European search report/ declaration of no search (R. 63 EPC) and the
European search opinion.

Copies of documents cited in the European search report are attached.

M 0 additional set(s) of copies of such documents is (are) enclosed as well.

The following have been approved:

M  Abstract M Title
O The Abstract was modified and the definitive text is attached to this communication.

The following figure(s) will be published together with the abstract: 1

Refund of search fee

If applicable under Article 9 Rules relating to fees, a separate communication from the Receiving Section
on the refund of the search fee will be sent later.

Should you wish to further prosecute this application in the examination phase, your attention is drawn to
the provisions of Rule 70a EPC. An invitation to respond to the extended European search report will be
issued once the date of publication of the European search report has been mentioned in the European
Patent Bulletin (R. 69(1), R. 70(2) EPC).

_c}x\es Patenl«a/))’
N

0,
,007,

evets
&&5 ks 5‘//'

<
=)
O
©
o
=l
>
Q
2
2
S
¥
% RN

s )
%.nq 2010

EPO Form 1507N  06.12 page 1 of 1

EX1003 - Page 98



Europiisches European Patent Office
Patentamt 80298 MUNICH
Patent Office GERMANY

Office européen

Questions about this communication ?
Contact Customer Services at www.epo.org/contact

des brevets

McDougall, Robert Campbell
Keltie LLP

No.1 London Bridge

London SE1 9BA

ROYAUME UNI
Date
24.05.18
Reference Application No./Patent No.
P46400EP/RMD 17206294.5 - 1216 / 3336680

Applicant/Proprietor
Immersion Corporation

Notification of European publication nhumber and information on the application of
Article 67(3) EPC

You are hereby informed that the technical preparations for the publication of the above-mentioned
European patent application have been completed.

The application will be published on 20.06.18 with the European search report.
The publication number is: 3336680.

The publication will be mentioned in European Patent Bulletin number 2018/25.
(http://bulletin.european-patent-office.org).

Provisional protection under Article 67(1) and (2) EPC in the individual contracting states becomes
effective when the conditions referred to in Article 67(3) EPC have been fulfilled. Provisional protection in
the individual extension and validation states is governed by the national laws of the countries concerned.
For more details, see Chapter Il of the EPO brochure "National Law relating to the EPC"
(www.epo.org/law-practice/legal-texts/national-law.html), which also contains information about the
extension and validation system. Further information can also be found in the Official Journal of the
European Patent Office.

The title of the invention in the three official languages of the European Patent Office is worded as follows:

SYSTEME UND VERFAHREN FUR NAHERUNGSBASIERTE HAPTISCHE RUCKKOPPLUNG
SYSTEMS AND METHODS FOR PROXIMITY-BASED HAPTIC FEEDBACK 3
SYSTEMES ET PROCEDES DE RETROACTION HAPTIQUE A BASE DE PROXIMITE

In all future communications to the EPO, please quote the application number as indicated above, i.e.
including the final four figures (which identify the Directorate responsible for the subsequent procedure).

Remark

The publication can be downloaded, free of charge, from the EPO publication server
https://data.epo.org/publication-server/ or can be ordered from the Vienna sub-office upon payment of
a fee (see Decision of the President of the EPO dated 12 July 2007 concerning the form of publication of
European patent applications, European search reports and European patent specifications, Special
edition No. 3, OJ EPO 2007, 97).

EPO Form 1133 04.16 page 1 of 2
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Note concerning renewal fees

Under Article 86 EPC renewal fees shall be paid to the EPO for the European patent application. These
fees shall be due in respect of the third and each subsequent year, calculated from the date of filing. Due
account should be taken that the EPO will not send invoices or reminders to pay any fees in due time.

Accelerated prosecution of European patent applications
Applicants wishing to accelerate proceedings before the EPO may file a request according to the

programme for accelerated prosecution of European patent applications - "PACE" (OJ EPO 2010, 352).
EPO Form 1005 is available on the EPO website (www.epo.org) for this purpose.
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Europiisches European Patent Office
Patentamt 80298 MUNICH
Patent Office GERMANY

Office européen

Questions about this communication ?
Contact Customer Services at www.epo.org/contact

des brevets

McDougall, Robert Campbell
Keltie LLP

No.1 London Bridge

London SE1 9BA

ROYAUME UNI
Date
25.06.18
Reference Application No./Patent No.
P46400EP/RMD 17206294.5 - 1216 / 3336680

Applicant/Proprietor
Immersion Corporation

Communication pursuant to Rule 69 EPC - reminder concerning payment of the designation fee
(Art. 79(2) EPC) and of the examination fee (Art. 94(1) EPC) - and invitation pursuant to Rule 70a(1)
EPC

The date on which the European Patent Bulletin mentions the publication of the European search report
for the above-mentioned European patent application is: 20.06.18.

Your attention is drawn to Article 79(2) and Rule 39(1) EPC as well as Article 94(1), Rule 70(1) and Rule
70a(1) EPC, according to which within six months of the above-mentioned publication date of the search
report

- the designation fee must be paid,

- the request for examination must be filed and the examination fee must be paid,

- comments on the objections raised in the opinion accompanying the European search report and/or
any amendments to the description, claims and drawings correcting any deficiencies noted in the
opinion must be filed (R. 70a(1), 137(2) EPC; Guidelines for Examination in the EPO, B-XI, 8).

1. Payment of the designation fee and of the examination fee
The current amount of the flat-rate designation fee is: EUR 585,00

The current amount of the examination fee is: EUR 1635,00

If the written request for examination is filed in an admissible non-EPO language in accordance with
Article 14(4) EPC, a reduction of the examination fee according to Rule 6(3) EPC applies.

For European patent applications filed on or after 01.04.2014, the reduction applies only if the applicant(s)
has (have) declared to be an entity or a natural person within the meaning of Rule 6(4) EPC (Decision of
the Administrative Council of 13 December 2013, OJ EPO 2014, A4).

If the designation fee and the examination fee are not paid within the period laid down in Rule 39(1) and
Rule 70(1) EPC, the application will be deemed to be withdrawn (R. 39(2) and Art. 94(2) EPC).

Any extension or validation fees are also payable within the above-mentioned period.

Registered letter
EPO Form 1081 12.17 (NFS/RTB/ESOP01=N) page 1 of 2
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2. Comments on the opinion accompanying the European search report and filing of amendments

Should the reply to the invitation pursuant to Rule 70a(1) EPC be filed in an admissible nhon-EPO
language, a translation is to be submitted within one month of its filing (R. 6(2) EPC).

If filing amendments, you must identify them and indicate the basis for them in the application as filed.
Failure to meet either requirement may lead to a communication from the Examining Division requesting
that you correct this deficiency (R. 137(4) EPC).

Should you not comply with this invitation within the time limit, the application will be deemed to be
withdrawn in accordance with Rule 70a(3) EPC.

Making payments
For payments made via deposit account, please note that as from 1 December 2017 debit orders will only
be carried out if filed in an electronically processable format (xml), using an accepted means of filing as

laid down in the Arrangements for deposit accounts (ADA), published in the Supplementary publication in
the Official Journal.

All relevant information related to the modes of payment of fees to the EPO can be retrieved from the EPO
website at "Making Payments".

Information concerning fee amounts

Procedural fees are usually adjusted every two years, on even years, with effect from 1 April. Therefore,
before making a payment, parties should verify the amounts actually due on the date of payment using the
applicable version of the Schedule of fees and expenses, published as a Supplement to the Official
Journal of the EPO, available on the EPO website (www.epo.org) at www.epo.org/schedule-of-fees.

The "Schedule of fees" table allows the viewing, downloading and searching of individual fee amounts,
both current and previous.
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European Patent Office
Munich

D-80298

Germany

[BY ELECTRONIC FILING]

19 December 2018

Dear Sir

Re: European Patent Application No. 17206294.5
Applicant: Immersion Corporation

Our Reference: P46400EP/RMD/ARO

We refer to the Communication pursuant to Rule 69 EPC and invitation pursuant to Rule 70a(1) EPC, dated
25 June 2018, regarding the above-mentioned application.

We hereby request substantive examination.

Examination and designation fees are being paid though our deposit account as listed herewith. However, in
the event of any underpayment or non-payment of these fees, we hereby both authorise and request you to
debit our deposit account by the amount of the underpayment prior to the deadline.

Yours faithfully

/Robert McDougall/

Robert McDougall

Professional Representative
for and on behalf of Keltie LLP

Keltie LLP T +44 (0)20 7329 8888 Patents | Trade Marks | Designs | IP Consutting
Noj London Bridge F +44 (O)LSO 7329 1111 Keftie LLP is & limited fabilly parinership
London wwwwy keltie.com registered in England and Wales

SE1 9BA {no, OC350888) and regulated by IPReg
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European
Patent Office

Européisches
Patentamt

Office européen
des brevets

Representative:

Dr. Robert McDougall
Keltie LLP

No. 1 London Bridge
London SE1 9BA
United Kingdom

Phone: +44 (0)20 7329 8888

Fax:

+44 (0)20 7329 1111

Letter accompanying subsequently filed items

80298 Munich
Germany
Tel. +49(0)89 2399-0 | Fax -4465

P.O. Box 5818

2280 HV Rijswijk

Netherlands

Tel. +31(0)70 340-2040 | Fax -3016

10958 Berlin
Germany
Tel. +49(0)30 25901-0 | Fax -840

The document(s) listed below is (are) subsequently filed documents pertaining to the following application:

Application number

Applicant's or representative's reference

17206294.5

P46400EP/RMD

Description of document Original file name Assigned file name
1 |Amendments before examination P46400EP - Letter to EPO - Request for ABEX-1.pdf
Examination.pdf
Fees Factor applied Fee schedule Amount to be paid
15-1 005e Designation fee - For all contracting States 1 585.00 585.00
designated for applications filed on/after 01.04.2009
15-2 006 Examination fee - For applications filed on/after 1 1635.00 1635.00
01.07.2005
Total: EUR 2220.00
Payment
1 Method of payment Debit from deposit account
Currency: EUR
The European Patent Office is hereby authorised, to debit
from the deposit account with the EPO any fees and costs
indicated on the fees page.
Deposit account number: 28050290
Account holder: Keltie LLP
2 Refund/Reimburserment
Reimbursement (if any) to be made to EPO deposit account: 28050290
Account holder: Keltie LLP
Annotations

Fee Note examination and designation(Robert McDougall; 20.12.2018)

1. Remark(Annotate)

The above mentioned fees (examination and designation) are being paid through our deposit account as listed herewith.

P46400EP/RMD
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However, in the event of any underpayment or non-payment of these fees, we hereby both authorise and request you to debit our deposit
account No. 2805 0290 by the amount of the underpayment prior to the deadline.

/Robert McDougall/

Signatures
Place: London, England
Date: 20 December 2018
Signed by: Robert McDougall 51515
Representative name: Robert McDougall
Capacity: (Representative)
P46400EP/RMD
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Europdisches
Patentamt

European
Patent Office
Office européen

des brevets

Acknowledgement of receipt

We hereby acknowledge receipt of the following subsequently filed document(s):

Submission number 7033840
Application number EP17206294.5
Date of receipt 20 December 2018
Receiving Office European Patent Office, The Hague
Your reference P46400EP/RMD
Applicant All applicants as on file
Documents submitted package-data.xml ep-sfd-request.xml
epf1038.pdf (2 p.) ABEX-1.pdf\P46400EP - Letter to EPO
- Request for Examination.pdf (1 p.)
Submitted by CN=Robert McDougall 51515
Method of submission Online
Date and time 20 December 2018, 15:19 (CET)
receipt generated
Message Digest 70:5A:B7:DF:3A:D2:5D:25:17:53:19:47:AD:19:88:B7:4C:90:F0:B2

Correction by the EPO of errors in debit instructions filed by eOLF

Errors in debit instructions filed by eOLF that are caused by the editing of Form 1038E entries or the continued use of outdated
software (all forms) may be corrected automatically by the EPO, leaving the payment date unchanged (see decision T 152/82,
OJ EPO 1984, 301 and point 6.3 ff ADA, Supplement to OJ EPO 10/2007).

/European Patent Office/

Acknowledgement of receipt - application number Page 1 of 1
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Europiisches European Patent Office
Patentamt 80298 MUNICH
Patent Office GERMANY

Office européen

Questions about this communication ?
Contact Customer Services at www.epo.org/contact

des brevets

McDougall, Robert Campbell
Keltie LLP

No.1 London Bridge

London SE1 9BA

ROYAUME UNI
Date
24.01.2019
Reference Application No./Patent No.
P46400EP/RMD 17206294.5 - 1216 / 3336680

Applicant/Proprietor
Immersion Corporation

Noting of loss of rights pursuant to Rule 112(1) EPC

The European patent application cited above is deemed to be withdrawn because the invitation to
comment on or to correct any deficiencies noted in

B the opinion accompanying the (supplementary) European search report

O the written opinion of the International Searching Authority or the international preliminary

examination report or the explanations pursuant to Rule 45bis.7(e) PCT to the supplementary
international search report issued by the EPO

has not been complied with within the time limit specified in the communication issued under Rule 70a
EPC (EPO Form 1081/1082/1083/1224/1224A) or Rule 161(1) EPC (EPO Form 1226AA), as applicable
(R. 70a(3), R. 161(1) EPC).

Means of redress

Request for a decision (R. 112(2) EPC)
If the applicant considers that the finding of the European Patent Office is inaccurate, he may, within a
(non-extendable) period of two months after notification of this communication, apply in writing for a

decision on the matter. The application can only lead to the finding being reversed if this does not actually
correspond to the factual or legal situation.

Further processing (Art. 121 EPC)
The legal consequence of the failure to observe the time limit shall be deemed not to have ensued fif,
within a (non-extendable) period of two months after notification of this communication, further

processing is requested by payment of the fee prescribed under Article 2(1)12 of the Rules relating to
Fees and the omitted act is completed (R. 135(1) EPC).

For the Examining Division
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Européisches
Patentamt

European . . .
0 Patent Office Letter accompanying subsequently filed items
Office européen
des brevets

Representative: 80298 Munich

Germany

Dr. Robert McDougall Tel. +49(0)89 2399-0 | Fax -4465
Keltie LLP
No. 1 London Bridge P.O. Box 5818
London SE19BA 2280 HV Rijswijk

. . Netherlands
United Kingdom Tel. +31(0)70 340-2040 | Fax -3016
Phone: +44 (0)20 7329 8888 10958 Berlin
Fax: +44 (0)20 7329 1111 Germany

Tel. +49(0)30 25901-0 | Fax -840

The document(s) listed below is (are) subsequently filed documents pertaining to the following application:

Application number 17206294.5
Applicant's or representative's reference P46400EP/RMD
Description of document Original file name Assigned file name
1 |Amendments before examination P46400EP - Letter to EPO - Rule 69 ABEX-1.pdf
and Rule 112(1) response.pdf
2 |Amended claims (clean copy) P46400EP - Amended claims CLMS-1.pdf
(clean).pdf
3 |Amended claims with annotations P46400EP - Amended claims CLMS-HWA-1.pdf
(tracked).pdf

Fees Factor applied Fee schedule Amount to be paid
15-1 122 Fee for further processing (non fee related cases) 1 255.00 255.00
Total: EUR 255.00
Payment
1 Method of payment Debit from deposit account
Currency: EUR

The European Patent Office is hereby authorised, to debit
from the deposit account with the EPO any fees and costs
indicated on the fees page.

Deposit account number: 28050290

Account holder: Keltie LLP

2 Refund/Reimburserment

Reimbursement (if any) to be made to EPO deposit account: 28050290
Account holder: Keltie LLP

Annotations

Fee Note for Further Processing(Robert McDougall; 25.03.2019)
1. Remark(Annotate)

P46400EP/RMD
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The above mentioned fee (Further Processing) is being paid through our deposit account as listed herewith.

However, in the event of any underpayment or non-payment of this fee, we hereby both authorise and request you to debit our deposit
account No. 2805 0290 by the amount of the underpayment prior to the deadline.

/Robert McDougall/

Signatures
Place: London, England
Date: 25 March 2019
Signed by: Robert McDougall 51515
Representative name: Robert McDougall
Capacity: (Representative)
P46400EP/RMD
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Keltie

European Patent Office
Munich

D-80298

Germany

[BY ELECTRONIC FILING]

25 March 2019

Dear Sir

Re: European Patent Application No. 17206294.5
Applicant: Immersion Corporation

Our Reference: P46400EP/RMD/ARO

| write in response to your communication pursuant to Rule 69 EPC dated 25" June 2018 and your
communication pursuant to Rule 112(1) EPC dated 24" January 2019.

We hereby request further processing for commenting on the deficiencies noted in the opinion of the
supplementary European search report.

The fee for further processing is included with this submission.

Please find attached amended claims 1-15 to replace all previously filed claims. Also included are an informal
set of amended claims showing the amendments made using fracked changes.

We kindly request that any necessary amendments to the description are made once a set of claims has
been agreed upon.

Basis for claim amendments, Clarity

The term ‘touch sensitive device’ has been amended to ‘touch sensitive surface’. This has supporting basis at
Para. 0031.

Claim 1 has been amended such that the device is in communication with the touch sensitive surface,
wherein the features of the proximity sensor, touch sensor, haptic output device and processor are now listed
as distinct items that the device comprises. This amendment has basis at paragraph 0031 which states:

“The computing device 101 also includes or is in communication with a fouch sensitive surface 116.”

The examiner states that “it is then not clear how the touch sensor can detect a touch with the
separate/independent fouch-sensitive device”. We contend that the actual ‘surface’ that a user touches may
not necessarily have to be part of the touch sensor. The touch sensor may, in principle, be located directly
underneath the touch surface such that the touch sensor may still detect the presence of the ‘touch’. For
example, the touch ‘surface’ may be a very thin film overlying the touch sensor. The skilled person would

Keltie LLP T +44 (0)20 7329 8888 Patents | Trade Marks | Designs | IP Consutting
No‘j London Bridge F +44 (O);?O 7329 1111 Keftie LLP is & limited fabilly parinership
London wwwwy keltie.com registered In England and Wales

SE1 9BA {no, OC350888) and regulated by IPReg

EX1003 - Page 110



Keltie

therefore understand that a touch sensitive surface may be a separate item to the touch sensor. Claim 1 is
therefore clear.

Previous Claims 5 and 6 have been incorporated into new amended Claim 1 and the remaining claims
renumbered.

New Claim 5 (previous Claim 4) has been amended based on paragraphs 0020-0022:

“Thus, the sensor may be able to detect the user’s finger or other objects when they are near, but not
yet contacting, the surface.” [0020]

“The processor receives the sensor signal and determines the position of the finger. In the illustrative
embodiment, the processor may also determine, for example, the position of an element of the user
interface displayed on the touch sensitive interface. Given the two pieces of information, the
processor can then determine in which direction the finger should move in order to make contact with
the user interface element.”

Previous Claim 3 has been split into new Claim 3 and 4 as requested by the Examiner.

New method Claim 14 has complementary amendments to new Claim 5.

The term ‘network electrode pattern’ has been made consistent throughout the claims.

The amendments do not contravene Art. 123(2) EPC.

The independent method claim now recites a single processor as requested by the Examiner.
Novelty

The Examiner notes, in the examination report, that previous claims 5 and 6 are novel.

For completeness, the applicant further notes that D2 does not specifically state that a haptic signal is output
based on a proximity sensor signal AND a touch sensor signal. D2 paragraphs 0008 (relating to the claims of
D2) and 0023 state:

“The device of point 11, wherein said haptic feedback system is adapted to determine the
approximate time when the object will touch the input area; and generate the haptic effect so that
it is implemented at approximately the same time as when the object fouches the input  area.”

“At 106, based on the determination at 104, processor 12 can calculate when the finger is
expected to contact touchscreen 13. In anticipation of this contact, processor 12 initiates the
haptic effect before the actual contact, thus avoiding the lag time caused by actuator 18.”

Therefore the skilled person reading D2 understands that a proximity sensor is used to output a signal “at
approximately the same time as when the object touches the input area”. D2 does not state that the signal is
output using both the sensor signals.
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Amended Claim 1 is therefore novel, as is the independent method claim.

Inventive step

The Examiner primarily uses document D1 (EP2141580) throughout the examination report to cite against the
present application.

D1 describes to have: “a mobile terminal 100 may comprise a wireless communication unit 110, an
audio/video (A/V) input unit 120, a user input unit 130, a sensing unit 140, an output unit 150, memory 160,
an interface unit 170, a controller 180, and a power supply unit 190”. [0033]

The sensing unit 140 of D1 “senses a current status of the mobile terminal 100, such as a closed state of the
mobile terminal 100, the position of the mobile terminal 100, whether a user touches the mobile terminal 100
or not, and so on and generates a sensing signal for controlling the operation of the mobile terminal 100.”
[0045]; wherein “The sensing unit 140 can include a proximity sensor 141.”

D1 paragraph 0046 describes that: “The proximity sensor 141 may detect neighboring objects by employing a
change of AC magnetic field, a change of static magnetic field, the rate of capacitance or the like.”

D1 does not describe an integrated sensor to comprise the proximity sensor, touch sensor and haptic output
device.

In the outstanding Examination Report, the Examiner states that: “Claims 2, 5, 6: it is customary practice in
the art of computing devices to implement multiple components (sensors, actuators) in an integrated manner,
and hence, in the absence of further claim limitations as to specific implementation(s) providing unexpected
advantages, such an integration cannot support the presence of an inventive contribution.”

The applicant respectfully disagrees with this assertion for the following reasons.

Integrating components may be a generally known concept for devices, however this does not lead the skilled
person to directly conclude that ‘any’ two or more components may be integrated.

In D1, it is contemplated that “Two or more proximity sensors 141 may be used’ [0046] or that the proximity
sensor may operate with a range of up to 40m [Para. 0127]. A skilled person reading D1 and understanding
that these options are intended variations, would not look to integrate the proximity sensor, touch sensor and
haptic output device. The proximity sensor in D1 would seem to be, for the skilled person, something that is
separate, particularly a proximity sensor that can detect objects 40m away.

Furthermore when D1 does discuss to integrate components together, particularly the ‘fouch pad’, it
specifically does not make reference to the proximity sensor; see for example D1 Para. 0049 below:

“Meanwhile, in the case in which the display unit 151 and the touch pad form the mutually layered
structure and construct a touch screen as described above, the display unit 151 may also be used as
an input device as well as the output device. If the display unit 151 comprises a touch screen, the
display unit 1561 may also comprise a tfouch screen panel, a touch screen panel controller, or other
touch screen component.”
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Starting from D1 and applying common general knowledge to the teaching of D1, the skilled person would not
contemplate to integrate the proximity sensor, touch sensor and haptic output device.

This prejudice of not integrating all three of the proximity sensor, touch sensor and haptic output device into
an integrated sensor is not found in D1. Nor is it found in any of the other cited art, including other art cited in
the corresponding US application.

D2 (EP2209060) describes a method for detecting the presence of an object near an input area of the device
and generating a haptic effect on the device in response to the presence detection.

D2 does not describe that the proximity sensor is integrated with the touch sensor. Furthermore D2 Figure 1
shows a block diagram where the vibration actuator 18 is a separate item to the proximity sensor 14.

D3 (EP2887187) describes a monolithic haptic-type touch screen integrating a touch function and a haptic
function. D3 does not mention a proximity sensor, just the integration of the haptic layer and electrodes for
sensing touch.

This document teaches that overall thicknesses need to be minimised and shows related art (Fig. 1) where
and extra layer 5 (haptic feedback unit) is underneath the display entailing that “overall thickness of the
display device 1 increases”. When D3 mentions adding a further insulating sheet between the haptic type
touch screen 120 and the display panel 110 — it does so solely for the purpose of “preventfing] malfunction of
the display panel 110 due fo a high voltage generated when the monolithic haptic-type touch screen 120
performs a touch and haptic operation.” [0054]

Adding extra layers or other component features to make a 3-component sensor would teach away from the
thickness minimisation required for D3.

D3 therefore teaches that only two components are feasibly integrated and in this case it is the touch screen
and the haptic layer.

D4 (US2013249859) describes “a touch screen for generating a haptic sense that may minimize a structure
added for haptic generation by simultaneously employing a single electrode layer that constitutes an existing
touch panel as an electrode layer for transferring the haptic sense”.

D4 does not describe a ‘proximity sensor’.

Again, D4 teaches that only two components are feasibly integrated and in this case it is the electrode layer
that constitutes the touch panel and for outputting haptics.

The applicant notes that the US-PTO, for the sister US case, have cited the following further documents
Choe et al. (US 2010/0004033, hereinafter "Choe").

Rosenberg et al. (US 2017/0300166, hereinafter "Rosenberg").

Rosenberg et al. (US 2017/0285848, hereinafter "Rosenberg848")

Choe is similar to D1 and similar arguments apply to Choe as they do to D1.
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“Rosenberg” describes “a system 100 for detecting and characterizing force inputs on a surface includes: a
substrate 110; a resistive touch sensor 120 arranged across the substrate 110 and comprising an array of
sense electrode and drive electrode pairs 121; a force-sensing layer 130 arranged over the resistive touch
sensor 120 opposite the substrate 110 and comprising a force-sensitive material 131 exhibiting variations in
local bulk resistance responsive to local variations in applied force; a first shield electrode 151 coupled to the
force-sensing layer 130, extending across a first region of the force-sensing layer 130, and electrically
coupled fo the substrate 110; and a controller 160 coupled to the substrate 110.”

The system in “Rosenberg” works by having different cycles, including a resistance scan cycle followed by a
processing cycle. During a period (S110) a shield electrode arranged is held to a virtual reference potential
and then at Block S112 the resistance values are read.

The first shield electrode 151 is released from the virtual reference potential in Block S122 and a first
capacitance value of the first shield electrode 151 is read in Block S122. Block S124 detects the proximity of
a first object to the surface based on the first capacitance value.

The operation of “Rosenberg” is very particular and requires precise electrode coupling for its different cycles.
‘If the skilled person were try and add in another component to form an integrated sensor would entail a
complete re working of the operation of this system. This is over and above the inventive capacity of the
skilled person.

Furthermore, “Rosenberg” does not describe haptic effects.
"Rosenberg848" describes “a human-computer interface system (hereinafter the “system”) includes a touch
sensor 110, a housing 160, an audio driver 140 (herein after a “speaker’), a vibrator 120, and a controller

150.”

This document does not describe a proximity sensor. Under the heading “Additional sensors”, this document
describes that any additional sensors are only for forces applied to the touch sensor surface.

None of the cited art includes an integrated sensor having all of: a proximity sensor, touch sensor and haptic
output device.

For a skilled person to integrate, not just two components, but three components into an integrated sensor, in
this field, is inventive because the common prejudice is that only up to two components are integrated.

The skilled person therefore, with common general knowledge and using all above 7 pieces of cited art as
guidance of technical possibilities, would not consider having an integrated sensor to comprise the proximity
sensor, touch sensor and haptic output device.

Amended Claim 1 is therefore inventive. Amended method claim 12 is complementary to amended Claim 1
and is therefore also inventive.

Other matters

Any amendment is not to be construed as abandonment of subject matter.
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Any required fees due at this time are being paid from our deposit account no. 28050290. However, in the
event of any underpayment or non-payment of these fees you are hereby authorised and requested to
deduct any shortfall from this deposit account prior to the deadline.

Telephone call

If the examiner finds that the application is patentable, subject to a minor amendment that the examiner
would not normally suggest within a R 71(3) communication, then we kindly ask that the examiner contacts
the European representative by telephone to resolve the matter.

Telephone +44 207 329 8888.
Oral proceedings

The applicant believes the application to be in order for grant; however we request oral proceedings in lieu of
any adverse decision. However, if the Examiner believes that any points remain unresolved, it would be
preferred if the proceedings could continue in writing.

If Oral proceedings are required, then we request a video conference using the main Keltie telephone and
fax numbers of:

Telephone +44 207 329 8888;
Fax +44 207 329 1111

For video conferencing, Keltie would connect to the EPO systems using Polycom Real Presence Desktop
software with a Logitech camera/microphone. This has been tested in advance using the demo contact line.

Yours faithfully
/Robert McDougall/
Robert McDougall

Professional Representative
for and on behalf of Keltie LLP
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| AMENDED CLAIMS: MARKED UP VERSION

Claims

L. A device (101) in communication with a touch-sensitive surface:, the device comprising:

an integrated sensor (202) comprising:

i) a proximity sensor (132) capable of detecting a non-contact interaction with
i1} a touch sensor (108) capable of detecting a touch with the touch-sensitive
_input-devieesurface and outputting a second sensor signal;

iii) a haptic output device (118) configured to receive a haptic output signal and

_____ output a haptic effect in response to the haptic output signal; and;

a processor (102) configured to:

____receive the first sensor signal and the second sensor signal;
__generate a haptic output signal based at least in part on the first and second sensor

signals; ands;

_______transmit the haptic output signal to the haptic output device (118).

2. The device (101) of claim 1, wherein;

-the device comprises a touch-sensitive input device; proximity-ands

the integrated sensor (202432) is integrated into the touch-sensitive input device.

3, The device (101} of claim 1 or claim 2, wherein the proximity sensor comprises one of a

capacitive sensor or an optical sensor.-and-preferably

24.  The device (101) of claim 3 wherein where the proximity sensor comprises an optical

sensor, the optical sensor comprises one of a laser, an infra-red emitter, or a photo-resistor.

5. The device (101) of any preceding claim, wherein the processor (102) is configured to:

determine a position of an object associated with the touch or the non-interaction;

determine the position of an element of a user interface displaved on the touch sensitive surface;

interface element.

20
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5:6.  The device (101) of any preceding claim-5-e#elair-&, wherein the integrated sensor (202)

comprises an electro-active polymer (206).

&:7.  The device (101) of claim 6%, wherein the electro-active polymer (206) comprises a first

side with a uniform electrode pattern layer affixed thereto and a second side with a network

electrode pattern layer affixed thereto.

%8. _ The device (101) of claim 78, further comprising an elastomer layer (208) having a first

side with a network pattern-clectrode pattern layer affixed thereto and a second side configured

adjacent to the second side of the electro-active polymer (206).

#9.  The device (101) of claim 78 or claim 89, further comprising an insulator layer (204)

adjacent to the first side of the electro active polymer (206).

9:10. _The device_(101) of any preceding claim, wherein the haptic output device (118)

comprises one of an electrostatic friction actuator or an air puff actuator.

+8:11. The device (101) of any preceding claim, wherein the touch sensor (108) is capable of
detecting a pressure and wherein the haptic output signal is based at least in part on the detected

pressure.

12. A method of outputting a haptic effect using:

a processor (102); and:

an integrated sensor (202) comprising:

a proximity sensor- (132

a touch sensor (108);

21
US2008 13604448 1

EX1003 - Page 117



AMENDED CLAIMS: MARKED UP VERSION

a haptic output device (118);

the method comprising:

detecting (402), by thea proximity sensor (132), a non-contact interaction with a touch-
sensitive surfacedevice;

devieesurface; transmitting a first sensor signal associated with the non-contact

interaction to thea processor (102);

transmitting (404) a second sensor signal associated with the touch to thea processor
(102);

receiving (406, 506), by the processor (102), the first and second sensor signals;

generating (408, 508), by the processor (102), a haptic output signal based at least in part

on the first and second sensor signals;

haptic output signal.

+4:13. The method of claim 123, wherein outputting a haptic effect comprises one of outputting,
by an electrostatic friction actuator, an electrostatic friction haptic effect, or outputting, by an air

puff actuator, an air puff haptic effect.

14, The method as claimed in claims 12 or 13 further comprising;

determineing in which direction the object should move in order to make contact with the

user interface element.

+2——A computer-readable non-transitory medium encoded with executable program code,

which when executed gives effect to the method as claimed in any of claims 12-14. the

22
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20:15
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Claims
1. A device (101) in communication with a touch-sensitive surface, the device comprising:
an integrated sensor (202) comprising:
1) a proximity sensor (132) capable of detecting a non-contact interaction with the
touch-sensitive surface and outputting a first sensor signal;
i) a touch sensor (108) capable of detecting a touch with the touch-sensitive
surface and outputting a second sensor signal;
iii) a haptic output device (118) configured to receive a haptic output signal and
output a haptic effect in response to the haptic output signal; and
a processor (102) configured to:
receive the first sensor signal and the second sensor signal;
generate a haptic output signal based at least in part on the first and second sensor
signals; and

transmit the haptic output signal to the haptic output device (118).
2. The device (101) of claim 1, wherein:
the device comprises a touch-sensitive input device; and
the integrated sensor (202) is integrated into the touch-sensitive input device.

3. The device (101) of claim 1 or claim 2, wherein the proximity sensor comprises one of a

capacitive sensor or an optical sensor.

4. The device (101) of claim 3 wherein where the proximity sensor comprises an optical

sensor, the optical sensor comprises one of a laser, an infra-red emitter, or a photo-resistor.
5. The device (101) of any preceding claim, wherein the processor (102) is configured to:

determine a position of an object associated with the touch or the non-interaction;
determine the position of an element of a user interface displayed on the touch sensitive surface;
determine in which direction the object should move in order to make contact with the user

interface element.
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6. The device (101) of any preceding claim, wherein the integrated sensor (202) comprises

an electro-active polymer (206).

7. The device (101) of claim 6, wherein the electro-active polymer (206) comprises a first
side with a uniform electrode pattern layer affixed thereto and a second side with a network

electrode pattern layer affixed thereto.

8. The device (101) of claim 7, further comprising an elastomer layer (208) having a first
side with a network electrode pattern layer affixed thereto and a second side configured adjacent

to the second side of the electro-active polymer (206).

9. The device (101) of claim 7 or claim 8, further comprising an insulator layer (204)
adjacent to the first side of the electro active polymer (206).

10.  The device (101) of any preceding claim, wherein the haptic output device (118)

comprises one of an electrostatic friction actuator or an air puff actuator.

11.  The device (101) of any preceding claim, wherein the touch sensor (108) is capable of
detecting a pressure and wherein the haptic output signal is based at least in part on the detected

pressure.

12. A method of outputting a haptic effect using:
a processor (102); and
an integrated sensor (202) comprising:
a proximity sensor (132);
a touch sensor (108);
a haptic output device (118);
the method comprising:
detecting (402), by the proximity sensor (132), a non-contact interaction with a touch-
sensitive surface;
detecting (502), by the touch sensor (108), a touch on the touch-sensitive surface;
transmitting a first sensor signal associated with the non-contact interaction to the

processor (102);
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transmitting (404) a second sensor signal associated with the touch to the processor
(102);

receiving (406, 506), by the processor (102), the first and second sensor signals;

generating (408, 508), by the processor (102), a haptic output signal based at least in part
on the first and second sensor signals;

transmitting (410, 510), by the processor (102), the haptic output signal to the haptic
output device (118); and

outputting (412, 512), by the haptic output device (118), a haptic effect in response to the
haptic output signal.

13.  The method of claim 12, wherein outputting a haptic effect comprises one of outputting,
by an electrostatic friction actuator, an electrostatic friction haptic effect, or outputting, by an air

puff actuator, an air puff haptic effect.

14. The method as claimed in claims 12 or 13 further comprising:
determining a position of an object associated with the touch or the non-interaction;
determining the position of an element of a user interface displayed on the touch sensitive
surface;
determining in which direction the object should move in order to make contact with the

user interface element.

15. A computer-readable non-transitory medium encoded with executable program code,

which when executed gives effect to the method as claimed in any of claims 12-14.
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of the applications listed in the attached document be changed from
“McDougall, Robert Campbell’
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“Richardson, Mark Jonathan’.
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Yours faithfully
/Samantha Walker-Smith/
Samantha Walker-Smith
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Communication of amended entries concerning the representative (R. 143(1)(h) EPC)

As requested, for the above-mentioned European patent application / European patent the
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Richardson, Mark Jonathan
Keltie LLP

No.1 London Bridge
London SE1 9BA
GB

The amendment will be recorded in the Register of European Patents.
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19 June 2020

Dear Sirs

Applicant: Immersion Corporation

European Patent Numbers: 3257591; 2327201; 2741177; 2723107, 3093736

European Application Numbers: 16167546.7; 15714729.9; 15713124 .4; 16203034.0; 16204873.0;
16207392.8; 17151380.7; 17158500.3; 17275083.8; 17275085.3; 17275086.1; 19206949.0; 17275088.7;
16714594.5; 17184440.0; 16708883.0; 16706785.9; 17196029.7; 17201721.2; 17201965.5; 18193311.0;
17206291.1; 17206294.5; 17207457.7; 17207458.5; 17210089.3; 18158107.5; 18163793.5; 18171706.7;
18171705.9; 18180219.0; 18188062.6; 18191844.2; 18202115.4; 18213209.2; 18216004.4; 19178076.6;
19179484.1; 19180347.7; 19180376.6; 19180338.6; 19185341.5; 19206964.9; 19209257.5

We, Keltie LLP, hereby withdraw our representation of the above-referenced European patents and
applications in favour of:

Slingsby Partners LLP

1 Kingsway

London

WC2B 6AN

The above-referenced European patents and applications are also listed in the attached Schedule/Case List.
If anything further is required to complete this change, please contact the undersigned immediately.

Yours faithfully

/Mark Richardson/

Mark Richardson

Professional Representative
for and on behalf of Keltie LLP

Kelte LLP T +44 (0)20 7329 8888 Paterts | Trade Marks | Designs | IP Consulting
Mo.1 London Bridge F +a4 fD‘)Z.O 7323 1111 Keltie LLP is a fimited Rability partnership
London www keltie.com registered in Fngland and Wales

SET 9BA {no. OC350888) and regulated by IPReg
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Communication of amended entries concerning the representative (R. 143(1)(h) EPC)

As requested, for the above-mentioned European patent application / European patent the
entries concerning the representative have been amended as follows:

Slingsby Partners LLP
1 Kingsway

London WC2B 6AN
GB

The amendment will be recorded in the Register of European Patents.

Important note for EPO deposit account holders

If you would like to have fee refunds credited to a deposit account held with the EPO, you should ensure

that you provide clear and up-to-date refund instructions to this effect, using one of the permitted
electronic means of filing (see Arrangements for deposit accounts).
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Substantive examination has started on 26.01.21 (see Notice from the European Patent Office dated
29.01.2013, OJ EPO 2013, 153).

For the Examining Division

EPO Form 2095 06.13
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Slingsby Partners LLP

-1 Formalities Officer
Name: Touysserkani, Tanja
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+31 (0)70 340 45 00

1 Kingsway ’ )
London WC2B 6AN Name: Gharcon Liorens, V
ROYAUME-UNI Tel: +49 89 2399 - 2538

Application No. Ref. Date

17 206 294.5 - 1216 P46400EP 03.02.2021

Applicant

Immersion Corporation

Communication pursuant to Article 94(3) EPC

The examination of the above-identified application has revealed that it does not meet the requirements of the
European Patent Convention for the reasons enclosed herewith. If the deficiencies indicated are not rectified
the application may be refused pursuant to Article 97(2) EPC.

You are invited to file your observations and insofar as the deficiencies are such as to be rectifiable, to correct
the indicated deficiencies within a period

of 4 months

from the notification of this communication, this period being computed in accordance with Rules 126(2) and
131(2) and (4) EPC. One set of amendments to the description, claims and drawings is to be filed within the
said period on separate sheets (R. 50(1) EPC).

If filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure
to meet either requirement may lead to a communication from the Examining Division requesting that you
correct this deficiency (R. 137(4) EPC).

In case you withdraw the application within the above-mentioned period, the examination fee will be refunded
at a rate of 50% (Art. 11 (b) RFees).

Failure to comply with this invitation in due time will result in the application being deemed to be
withdrawn (Art. 94(4) EPC).

Registered letter
EPO Form 2001 11.16TRI
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Datum
Date
Date

Blatt Anmelde-Nr:
03.02.2021 Sheet 1 Application No: 17 206 294.5
Feuille Demande n°:

The examination is being carried out on the following application documents

Description, Pages

1-19

as originally filed

Claims, Numbers

1-15

filed in electronic form on 25-03-2019

Drawings, Sheets

1/6-6/6

1.1
D1

D2

D3

D4

1.2

D5

as originally filed

References
The following documents were cited in the search report:

EP 2 141 580 A2 (LG ELECTRONICS INC [KR]) 6 January 2010 (2010-01-06)
EP 2 209 060 A2 (IMMERSION CORP [US]) 21 July 2010 (2010-07-21)
EP 2 887 187 A1 (LG DISPLAY CO LTD [KR]) 24 June 2015 (2015-06-24)

US 2013/249859 A1 (PARK SUNTAK [KR] ET AL) 26 September 2013 (2013-09-26)

In addition, the following document is now cited in examination:

EP 2 933 709 A2 (SAMSUNG ELECTRONICS CO LTD [KR]) 21 October 2015
(2015-10-21)

Article 123(2) EPC

Claim 1 seems derived from original claims 1+5+6 and §31, the corresponding
claims 12 and 15 from original claims 13 and 15 (amended accordingly), and
the remaining claims 2-11, 14 from, respectively, original claims 2, 3 (part 1), 3
(part 2), §20+22, claims 7-12, 14, and §20+22.
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2.2 Amended claim 1 defines the touch-sensitive surface as a separate entity from
the device in which the integrated sensor is located, which lacks direct and
unambiguous basis in the application as filed. Indeed, a touch-sensitive surface
is understood in the relevant art, and is defined in §31 of the description, as a
surface configured to sense touch input, i.e. including a touch sensor, see also
Fig. 1. Since in claim 1 the claimed device comprises the touch sensor, the
touch-sensitive surface 116 cannot be a separate entity in communication with
the device as now claimed. Therefore the applicant's argument in the letter of
25-03-2019, which essentially interprets the claimed "touch-sensitive surface" as a
‘touched surface' cannot be followed, even less when the claim explicitly defines
communication with such surface. Finally, it is noted that the only disclosed
embodiment of an integrated sensor, namely that of Figures 2A-2B, clearly
relates to a device that implements a touch-sensitive surface (see e.g. §61).

2.3 Claim 2 further introduces a touch-sensitive input device, which is unrelated and
possibly additional to the touch-sensitive surface of claim 1, for which there is
no basis in the application as filed.

3 Article 83 EPC

Following the applicant's argument in the letter of 25-03-2019 (»integrating

components may be a generally known concept for devices, however this does not lead

the skilled person to directly conclude that any two or more components may be

integrated”), it is considered that the claimed invention is not enabled across its
whole breadth, in particular across the whole range of proximity sensors, touch
sensors and haptic output devices within the scope of claim 1. For example,
there is no disclosure whatsoever as to how to achieve the claimed integrated
sensor with an optical proximity sensor of the types recited in claim 4 or with
haptic output devices of the many types contemplated in §37-46.

4 Article 52(1) EPC

4.1 It is first noted, for the avoidance of doubt, that the feature of claim 1 requiring to
"generate a haptic output signal based at least in part on the first and second sensor signals”,
in its broadest interpretation, does not require both of the first and second
sensor signals to be simultaneously received (i.e. simultaneous detection of
proximity and touch) and used for the haptic generation, but only that both are
received and usable for haptic generation, possibly at different times. Actually, it
appears that only the latter (i.e. separate detection/use) is contemplated in the

EPO Form 2906 01.91TRI
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42

43

44
45

4.6

52

5.3

application, see e.g. §58, in particular in view of the functioning of the dual
sensor of Figure 2.

In view of the above, claim 1 lacks novelty (Article 54 EPC) over D3 because D3
discloses a device with a monolithic haptic-type touch screen integrating a touch
function and a haptic function (§1, 34, 44), wherein the touch screen is
capacitive (§11, 45) and hence capable of detecting touch (§44-45) and,
inherently, also a non-contact interaction (a capacitive touch screen is, implicitly,
a dual touch+proximity sensor), wherein a haptic feedback is generated based
on the sensed signals (§44).

Similarly, claim 1 lacks novelty (Article 54 EPC) over D4, which discloses a
touch screen that integrates a capacitive touch panel and a haptic output device
(§10, 12, 46 and Fig. 5), wherein the touch panel is capable of detecting a
non-contact interaction and a touch (§48), and wherein a haptic sense is
generated based on any of those detected inputs.

Finally, claim 1 lacks novelty (Article 54 EPC) over D5 (§93).

Moreover, claim 1 lacks an inventive step (Article 56 EPC) over any of D1 (see
in particular §93-95) and D2 (see in particular §25, 30) because the only
distinguishing feature, namely the integration of the proximity sensor, touch
sensor and haptic output device, is known with corresponding purpose and
effects from any of D3-D5 (see above).

The applicant's arguments in the letter of 25-03-2019 in respect of D1 are not
convincing. The skilled person would immediately understand when reading
§127 in the context of the whole disclosure of D1 (e.g. Figs. 4, 12, 13, 15 and
corresponding description passages) that the expression in meters of the
detection range is erroneous. Moreover, since a plurality of proximity sensors is
not required, there is no reason why an integrated sensor would not be
contemplated, e.g. as taught in D3-D5, when only one proximity sensor is used.

Article 84 EPC and further objections

In claim 1, the transmitting steps for the first and second sensor signals should
be associated with reference signs 404 and 504 respectively (Rule 43(7) EPC).

In claim 4, the wording "where..." makes it unclear (Art. 84 EPC) whether an
optical sensor is actually present or not. It is suggested to recite "wherein where the
proximity sensor comprises an optical sensor, wherein the optical sensor comprises...".

Claim 5 should refer to "the non-contact interaction", for reasons of clarity and
consistency of terminology across claims (Art. 84 EPC).

EPO Form 2906 01.91TRI
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6 Miscellaneous

6.1 After having revisited and carefully considered again the whole specification and

the teachings of the cited prior art, the prospects of this application proceeding
towards a grant appear to be low at the moment. It is hence likely that summons
to oral proceedings will be issued as a next office action.

6.2 The attention of the applicant is drawn to the fact that the examination fee will
be refunded at a rate of 50% (Art. 11(b) RFees) in case the application is
withdrawn before expiry of the time limit for replying to this communication.

6.3 Should the applicant nevertheless decide to submit amended claims, the
requirements of Article 123(2) EPC are to be observed. The applicant is
requested to clearly identify the amendments carried out, preferably via a
marked-up copy, and to indicate the passages of the application as filed on
which these amendments are based.
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Our ref: KILO1-131682EP

Your ref: 17206294.5 - 1216

European Patent Office
80298 Munich
Germany

Dear Sirs

European Patent Application No. 17206294.5

Immersion Corporation

SLINGSBY

PARTNERS

Patent Attorneys

| Kingsway
London

WC2B 6AN

020 7420 3900
info@slingsbypartners.com
www.slingsbypartners.com

11 June 2021

BY E-FILING

We hereby request an extension of two months to the term set for responding to the

examination report of 3 February 2021.

Please confirm in due course that this request has been granted.

Yours faithfully

Robert MCDOUGALL
Professional Representative
[Signed electronically]

Slingsby Partners LLP is a limited liability partnership registered in England and Wales under number OC385564. A list of members of the
LLP is open to inspection at our registered office: | Kingsway, London. Regulated by the Intellectual Property Regulation Board. We use the

word 'partner’ to refer to a member of the LLP.
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Europiisches European Patent Office
Patentamt 80298 MUNICH

Fatent Office GERMANY

Office européen
des brevets

Questions about this communication ?
Contact Customer Services at www.epo.org/contact

Slingsby Partners LLP

1 Kingsway
London WC2B 6AN
ROYAUME UNI
Date
17.06.21
Reference Application No./Patent No.
P46400EP 17206294.5 - 1216 / 3336680

Applicant/Proprietor
Immersion Corporation

Extension of time limit pursuant to Rule 132(2) EPC

Examination procedure

With reference to your request, the time limit for replying to the communication pursuant to Article
94(3) EPC dated 03.02.21 has been extended

by 2 months
to atotalof 6 months

from the date of notification of the above-mentioned communication.

Please note: To the extent that your request exceeded the above extension, your request has
been refused.

Note

The granting of extensions to time limits is governed by the Implementing Regulations to the
EPC and the Guidelines for Examination in the EPO, E-VIII, 1.6. A request for extension, which
would result in the total period set exceeding six months, must be reasoned and supported by
evidence.

If no reply to the communication is received in due time, the European patent application
will be deemed to be withdrawn (Art. 94(4) EPC).

EPO Form 2944A 12.17  (14/06/21) page 1 of 2

EX1003 - Page 145



Date

Application No. 17206294.5

Important information in case of a PACE request

If a PACE request has been validly filed for the application, the applicant is herewith informed that with the
grant of the request for extension of time limit the application is removed from the PACE programme. A
second PACE request for that application during the same stage of the procedure will not be processed
(see OJ EPO 2015, A93, point 4).
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SLINGSBY

Our ref: KILO1-131682EP

PARTNERS

Patent Attorneys

Your ref: 17206294.5 - 1216

European Patent Office | Kingsway

80298 Munich London
Germany WC28B 6AN

020 7420 3900
info@slingsbypartners.com
www.slingsbypartners.com

13 August 2021

BY EPOLINE
Dear Sirs

European Patent Application No. 17206294.5
In the name of: Immersion Corporation

I write in response to your communication pursuant to Art. 94(3) EPC dated 3™ February
2021.

Please find attached amended claims 1-14 to replace previous filed claims 1-15. Please also
find a tracked version of the amended claim showing the amendments made using tracked
changes.

We respectfully request that any changes be made to the description once an amended set of
claims has been agreed upon.

Amendments and Art 84

Claim 1 has been amended to “A device comprising a touch sensitive surface” as requested by
the examiner.

This is supported at para. 0027 of the as published EP application and further at para. 0046 of
the published EP application, which describes “the computing device 101 may include one or
more haptic output devices 118 for providing various output effects associated with the
proximity and location relative to the fouch-sensitive surface 116 of the computing device 101.”

Claim 1 has been further amended so that the proximity sensor comprises ‘an optical sensor’
which finds basis from para. 0030 of the as published EP application.

Claim 2 has been amended to “mobile device” and is supported at para. 0022 of the as published
EP application.

The art. 123(2) objection to previous claim 2 is now moot.
Previous claim 3 has been deleted and the remaining claims renumbered accordingly.

Reference signs 404 and 504 have been included in the claims as requested.

Slingsby Partners LLP is a limited liability partnership registered in England and Wales under number OC385564. A list of members of the
LLP is open to inspection at our registered office: | Kingsway, London. Regulated by the Intellectual Property Regulation Board. We use the
word 'partner’ to refer to a member of the LLP.

EX1003 - Page 147



The term ‘where’ has been deleted from previous claim 4.
Previous claim 5 now states “non-contact”, as requested.

The claims are clear.

Art. 123(2)

Claim 1 has now been amended to include the touch sensitive surface.
Claim 2 has been amended to specify a mobile device.

The claims obey Art. 123(2) EPC.

Art 83

The applicant’s previous response was in the context of the examiner’s comments on inventive
step as recited below.

“In the outstanding Examination Report, the Examiner states that: “Claims 2, 5, 6: it is
customary practice in the art of computing devices to implement multiple components
(sensors, actuators) in an integrated manner, and hence, in the absence of further claim
limitations as to specific implementation(s) providing unexpected advantages, such an

’

integration cannot support the presence of an inventive contribution.’
The applicant respectfully disagrees with this assertion for the following reasons.

Integrating components may be a generally known concept for devices, however this
does not lead the skilled person to directly conclude that ‘any’ two or more components
may be integrated.”

The above statement is merely saying that integration, as a general concept, is a known thing,
but that does not mean any two things should be integrated.

The applicant believes that the examiner has misinterpreted the claim language and has taken
a single sentence in our prior arguments out of context to formulate an improper rejection.

Claim 1 requires “an integrated sensor (202) comprising: i) a proximity sensor (132) ...; ii)a
touch sensor (108) ...; iii) a haptic output device (118) ....” The claim does not require the
method step of integrating these three devices, nor is that suggested by Applicant’s prior
argument.

Art 52(1)

Claim 1 now comprises an optical sensor.
D1 (EP2141580) does not describe an optical sensor.

To the contrary, D1 describes “/t/he proximity sensor 141 may detect neighboring objects by
employing a change of AC magnetic field, a change of static magnetic field, the rate of
capacitance or the like”” D1 [0033].

Furthermore, the proximity sensor is not part of an integrated sensor in D1.
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D3 (EP 2 887 187 Al), D4 (US 2013/249859), and D5 (EP 2 933 709 A2) each describes
capacitance based touch-screens used to detect contact. See, e.g., D3 [0009] (“The touch screen
is positioned above the display panel 2 and senses a touch input applied by a user through the
cover glass 3.””). This does not disclose the previously claimed proximity sensor, much less a
proximity sensor comprising an optical sensor.

Art 56
The examiner uses D1 as the closest prior art.

As stated above D1 does not describe a proximity sensor having an optical sensor wherein the
proximity sensor is part of an integrated sensor that includes a touch sensor.

Amended claim 1 describes
“an integrated sensor (202) comprising:
i) a proximity sensor (132) comprising an optical sensor ... i) a touch sensor (108) ...;
iii) a haptic output device (118)....”

To the contrary, D1 describes “/t/he proximity sensor 141 may detect neighboring objects by
employing a change of AC magnetic field, a change of static magnetic field, the rate of
capacitance or the like”” D1 [0033]. This describes a magnetic or capacitance sensor rather
than an optical sensor.

D1 describes a user input 130 - an example of which includes a touch pad (D1 at [0031]). This
user input 130 is separate from sensing unit 140, which includes a proximity sensor 141 (D1 at
[0033] and Fig. 1 (replicated underneath).
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The specification of D1 is explicit that the sensing unit 140 detects the “current status of the
mobile terminal 100, such as a closed state of the mobile terminal 100, the position of the
mobile terminal 100, whether a user touches the mobile terminal 100 or not....” (D1 at[0032]).
And further that these components are separate from the haptic module 157. (D1 at [0041] and
Fig. 1). In contrast, the integrated sensor in claim 1 of the present application includes the
proximity sensor, touch sensor and haptic output device.

Having all three of the (proximity) optical sensor, touch sensor and haptic output device
integrated provides the device with more accurate sensing of the user’s finger as it approaches
and hits the touch input. The applicant explains the technical advantage below.

The proximity sensor used in D1 relies on technology that is typically more short range than
an optical sensor. The optical sensor allows the device to track and monitor the user’s incoming
finger from a greater distance. However, having the optical sensor also integrated with the
touch sensor means that the device of the present invention can track the user’s finger from a
longer way out than D1 but also more accurately up until the touch sensor senses the touch.
This is because the output signal from an optical sensor that wasn’t integrated would lose its
accuracy as to where the finger was in relation to the touch surface when the finger started to
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become close to the touch surface. This is due to optical sensor itself being a distance from (i.e.
separate/non-integrated) from the rest of the components and always measuring a (false)
“distance from device” even when the finger is touching. To overcome this there would have
to be some sort of calibration.

Thus, contrarily, by integrating the optical proximity sensor with the touch sensor, a more
accurate optical signal can be attained for a longer finger distance range without need for any
calibration for closer ranges.

A problem with D1 is therefore that it lacks range and accuracy in sensing a user’s approaching
finger.

The solution to the problem is given in amended claim 1 for the reasons stated above.

D2 describes a proximity sensor that may be optical but does not state that this should be
integrated with a touch sensor.

Even ‘if” a skilled person were to think about changing the proximity sensor of D1 to an optical
sensor, a skilled person would not use common general knowledge to integrate the optical
sensor with the touch sensor and haptic device for the following reasons:

1) Firstly, because the prior art teaches the proximity and touch sensors to be separate (see
comments above).

2) Secondly, because optical sensors are typically formed from different materials and
structure types than typical touch sensors (i.e. optical sensors need the right band-gap
engineered material systems to work). Further, optical sensors require an unobstructed
line of sight from sensor to object, which may be obstructed by a touch sensor. Thus,
to the skilled person it would not normally be ideal to integrate together these two types
of sensors for the device of the present application.

When starting from D2. This reference does not describe “generatfing] a haptic output signal
based at least in part on the first and second sensor signals” as is required by the claim. In
fact, D2 is explicit that it uses the proximity sensor to determine the haptic effect before actual
contact, as would be determined by the touch sensor. See D2 at [0023] (“At 106, based on the
determination at 104, processor 12 can calculate when the finger is expected to contact
touchscreen 13. In anticipation of this contact, processor 12 initiates the haptic effect before
the actual contact, thus avoiding the lag time caused by actuator 18.). D2 further describes
that “/a/ second haptic effect can be played when the user actually touches the screen and acts
to select the button.” D2 at [0025]. This confirms that the haptic effects based on proximity
and touch are determined separately.

The amended claims are inventive.

Other matters

Any amendments are not to be construed as abandonment of subject matter.
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The applicant requests that any amendments to the description are made once a set of claims is
agreed upon.

The client is keen to avoid oral proceedings where possible. Therefore, if the examiner believes
that the claims require minor changes to put them in order for grant, then we respectfully
request a telephone call to resolve any issues. Please note that the representative may be
working from home, therefore we ask that you email the representative first to arrange any
telephone call using the following email addresses:

robert. medougall@slingsbypartners.com
docketing(@slingsbypartners.com

If the examiner believes there are more substantive issues remaining then we respectfully
request a written examination report highlighting these issues, otherwise we request oral
proceedings in light of any adverse decision by the examiner to reject the application.

If oral proceedings are required, then we request video conferencing.

Yours faithfully

Robert MCDOUGALL
Professional Representative
[SIGNED ELECTRONICALLY]
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Claims
1. A device (101) comprising a touch-sensitive surface, the device comprising:
an integrated sensor (202) comprising:
1) a proximity sensor (132) comprising an optical sensor capable of detecting a
non-contact interaction with the touch-sensitive surface and outputting a first
sensor signal (404);
i1) a touch sensor (108) capable of detecting a touch with the touch-sensitive
surface and outputting a second sensor signal (504);
111) a haptic output device (118) configured to receive a haptic output signal and
output a haptic effect in response to the haptic output signal; and
a processor (102) configured to:
receive the first sensor signal and the second sensor signal;
generate a haptic output signal based at least in part on the first and second sensor
signals; and

transmit the haptic output signal to the haptic output device (118).
2. The device (101) of claim 1, wherein:
the device comprises a mobile device; and
the integrated sensor (202) is integrated into the mobile device.

3. The device (101) of claim 1 wherein the optical sensor comprises one of a laser, an infra-

red emitter, or a photo-resistor.
4. The device (101) of any preceding claim, wherein the processor (102) is configured to:

determine a position of an object associated with the touch or the non-contact interaction;
determine the position of an element of a user interface displayed on the touch sensitive surface;
determine in which direction the object should move in order to make contact with the user

interface element.

20
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5. The device (101) of any preceding claim, wherein the integrated sensor (202) comprises

an electro-active polymer (2006).

6. The device (101) of claim 5, wherein the electro-active polymer (206) comprises a first
side with a uniform electrode pattern layer affixed thereto and a second side with a network

electrode pattern layer affixed thereto.

7. The device (101) of claim 6, further comprising an elastomer layer (208) having a first
side with a network electrode pattern layer affixed thereto and a second side configured adjacent

to the second side of the electro-active polymer (206).

8. The device (101) of claim 6 or claim 7, further comprising an insulator layer (204)

adjacent to the first side of the electro active polymer (206).

9. The device (101) of any preceding claim, wherein the haptic output device (118)

comprises one of an electrostatic friction actuator or an air puff actuator.

10. The device (101) of any preceding claim, wherein the touch sensor (108) is capable of
detecting a pressure and wherein the haptic output signal is based at least in part on the detected

pressure.

11. A method of outputting a haptic effect using:
a processor (102); and
an integrated sensor (202) comprising:
a proximity sensor (132) comprising an optical sensor;
a touch sensor (108);
a haptic output device (118);
the method comprising:
detecting (402), by the proximity sensor (132), a non-contact interaction with a touch-
sensitive surface;
detecting (502), by the touch sensor (108), a touch on the touch-sensitive surface;
transmitting a first sensor signal (404) associated with the non-contact interaction to the

processor (102);

21
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transmitting (504) a second sensor signal associated with the touch to the processor
(102);

receiving (406, 506), by the processor (102), the first and second sensor signals;

generating (408, 508), by the processor (102), a haptic output signal based at least in part
on the first and second sensor signals;

transmitting (410, 510), by the processor (102), the haptic output signal to the haptic
output device (118); and

outputting (412, 512), by the haptic output device (118), a haptic effect in response to the
haptic output signal.

12. The method of claim 11, wherein outputting a haptic effect comprises one of outputting,
by an electrostatic friction actuator, an electrostatic friction haptic effect, or outputting, by an air

puff actuator, an air puff haptic effect.

13. The method as claimed in claims 11 or 12 further comprising:
determining a position of an object associated with the touch or the non-interaction;
determining the position of an element of a user interface displayed on the touch sensitive
surface;
determining in which direction the object should move in order to make contact with the

user interface element.

14. A computer-readable non-transitory medium encoded with executable program code,

which when executed gives effect to the method as claimed in any of claims 11-13.

22
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Claims

1. A device (101) m-eommuneation-withcomprising a touch-sensitive surface:, the device

comprising:

an integrated sensor (202) comprising;

1) a proximity sensor (132) comprising an optical sensor capable of detecting a

non-contact interaction with thes ——touch-sensitive surfacedewiee and outputting

a first sensor signal (404);

i) a touch sensor (108) capable of detecting a touch with the touch-sensitive
_ wwputdewiessurface and outputting a second sensor signal (504);

111) a haptic output device (118) configured to receive a haptic output signal and
__output a haptic effect in response to the haptic output signal; and;
a processor (102) configured to:

receive the first sensor signal and the second sensor signal;

generate a haptic output signal based at least in part on the first and second sensor

signals; and:

_transmit the haptic output signal to the haptic output device (118).
2. The device (101) of claim 1, wherein;

-the device comprises a teueh-sensttive-mputmobile device, prexismtyand:

the integrated sensor (202432) is integrated into the teush-sensttive-tnputmobile device.

23, The device (101} of claim 13 wherein where-the prosdmity-sense wprses-ar-optical

sensor;-the-eptieat-senser comprises one of a laser, an infra-red emitter, or a photo-resistor.

4. The device (101) of any preceding claim, wherein the processor (102} is configured to:

determine a position of an object associated with the touch or the non-contact interaction;
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determine in which direction the object should move in order to make contact with the user

interface element.
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S. The device (101) of any preceding claim-$-ex-elaim-6, wherein the integrated sensor (202)

comprises an electro-active polymer (206).

6. The device (101} of claim 367, wherein the electro-active polymer (206) comprises a first
side with a uniform electrode pattern layer affixed thereto and a second side with a network

electrode pattern layer affixed thereto.

7. The device (101} of claim 678, further comprising an elastomer layer (208) having a first
side with a network patters-electrode_pattern layer affixed thereto and a second side configured

adjacent to the second side of the electro-active polymer (206).

8. The device (101) of claim 678 or claim 789, further comprising an insulator layer (204)

EA-ES)

adjacent to the first side of the electro active polymer (206).

9. The device_(101) of any preceding claim, wherein the haptic output device (118)

comprises one of an electrostatic friction actuator or an air puff actuator.

10. The device (101} of any preceding claim, wherein the touch sensor (108) is capable of
detecting a pressure and wherein the haptic output signal is based at least in part on the detected

pressure.

11, A method of outputting a haptic effect using:

a processor (102): and:

an integrated sensor (202) comprising:
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a proximity sensor- (132) -comprising an optical sensor;

a touch sensor (108);

a haptic output device {118);

the method comprising:

detecting_(402), by thea proximity sensor (132}, a non-contact interaction with a touch-
sensitive surfacedeviee;

detecting_(502), by thea touch sensor (108), a touch on the touch-sensitive #put

desseesurface; transmitting a first sensor signal (404) associated with the non-contact

interaction to thea processor (102);

transmitting (5404} a second sensor signal associated with the touch to thes processor
(102);

receiving {406, 506), by the processor (102), the first and second sensor signals;

generating (408, 508), by the processor (102), a haptic output signal based at least in part
on the first and second sensor signals;

transmitting_(410, 510), by the processor (102), the haptic output signal to thez haptic
output device (118); and

outputting (412, 512), by the haptic output device (118), a haptic effect in response to the
haptic output signal.

++12. The method of claim 1123, wherein outputting a haptic effect comprises one of
outputting, by an electrostatic friction actuator, an electrostatic friction haptic effect, or

outputting, by an air puff actuator, an air puff haptic effect.

13, The method as claimed in claims 112 or 123 further comprising;

determining a position of an object associated with the touch or the non-interaction:

determininge the position of an element of a user interface displaved on the touch

sensitive surface;

determineing in which direction the object should move in order to make contact with the

user interface element.

22
US2008 13604448 1

EX1003 - Page 159



+2.——A computer-readable non-transitory medium encoded with executable program code,

which when executed gives effect to the method as claimed in anv of claims 112-134 the

- nrosram—code—fortransmitine -a-second—se tonal-associated—with-the-touch-to—a
- PrOgSHT £t ST R E— 8- 5000R G- HORS0F-51E 4

20:-14.
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Summons to attend oral proceedings pursuant to Rule 115(1) EPC

You are hereby summoned to attend oral proceedings concerning the above-mentioned European patent
application as detailed in the box below. In accordance with the decision of the President of the EPO dated
17 December 2020, oral proceedings before examining divisions are to be held by videoconference.

The matters to be discussed are set out in the communication accompanying this summons (EPO Form
2906).

The oral proceedings will not be public and will take place before the examining division

on 08.11.2022 at 09:00 hrs (CET) as a videoconference.

The date of the oral proceedings can only be changed for serious reasons (see OJ EPO 2009, 68). If you do
not appear as summoned, the oral proceedings may continue without you (R. 115(2) EPC; see also OJ EPO
2008, 471).

Please see Rule 4 EPC as regards the language of the oral proceedings and the decision in Special edition
No. 3 OJ EPO 2007, L.1, as regards the filing of authorisations by employees and lawyers acting as
representatives before the EPO.

The final date for making written submissions and/or amendments (R. 116 EPC) is 07.10.2022.

IMPORTANT:

Please provide us as soon as possible with the name and telephone number of a person we can
contact about the oral proceedings and an email address to which we can send the details for
connecting to the videoconference.

Please inform us immediately if you have not received the details for connecting to the
videoconference at least ten days before the scheduled date of the oral proceedings.

You can find out more about the technical requirements and supported system for videoconferences, making
test calls and our data protection policy at www.epo.org.
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Datum Blatt Anmelde-Nr:
Date 03.06.2022 Sheet 1 Application No: 17 206 294.5

Date Feuille Demande n°:

Summary of Facts and Submissions
l. This application was filed on 08-12-2017 with a priority date of 13-12-2016.
Il. The following documents were cited in the search report:

D1 EP 2141 580 A2 (LG ELECTRONICS INC [KR]) 6 January 2010 (2010-01-06)

D2 EP 2209 060 A2 (IMMERSION CORP [US]) 21 July 2010 (2010-07-21)

D3 EP 2887 187 A1 (LG DISPLAY CO LTD [KR]) 24 June 2015 (2015-06-24)

D4 US 2013/249859 A1 (PARK SUNTAK [KR] ET AL) 26 September 2013 (2013-09-26)

Il. The European search opinion (ESOP) raised objections under Articles 83 and
84 EPC, for lack of novelty of the independent claims over D1, and lack of
novelty and/or inventive step of all dependent claims over D1-D4.

V. On 25-03-2019 the applicant filed amendments with a restricted claim 1 and
argued in favor of patentability.

V. In the communication of 03-02-2021 objections were raised under Articles
123(2), 83 and 84 EPC, and for claim 1 lacking novelty over each of D3-D5 and
inventive step over any of D1 or D2 in view of D3-D5, with D5 introduced as:

D5 EP 2933 709 A2 (SAMSUNG ELECTRONICS CO LTD [KR]) 21 October 2015 (2015-10-21)

VI. On 13-08-2021 the applicant filed amendments with a further restricted claim 1,
together with arguments, to counter the previous objections.

VII. The request for grant is based on the following application documents:

- Description, pages:  1-19 as originally filed
- Claims, numbers 1-15 filed electronically on 13-08-2021

- Drawings, sheets: 1/6-6/6 as originally filed

Reasons for the present opinion
1 Article 123(2) EPC

1.1 Claim 1 appears to be derived from originally filed claims 1+3(part 1)+5+6 and
§31 (device comprises touch-sensitive surface); the corresponding claims 11
and 14 seem derived from original claims 13 and 15 (amended accordingly);
and the dependent claims 2-10 and 12-13 seem derived from, respectively,
originally filed §27, claim 3 (part 2), §20+22, claims 7-12, 14, and §20+22.
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Datum Blatt Anmelde-Nr:

Date 03.06.2022 Sheet 2 Application No: 17 206 294.5
Date Feuille Demande n°:
1.2 However, in claim 2 the feature that "the integrated sensor is integrated into the mobile

device" lacks explicit basis and is recited in addition to the feature of claim 1 that
the device comprises the integrated sensor, thereby suggesting that specific
limitations associated with the integration of the sensor into the mobile device
are implied, for which there is no direct and unambiguous basis in the
application as originally filed. It is hence suggested to delete this feature.

2 Article 83 EPC

Consistently with §3 of the communication of 03-02-2021, the invention defined
in claims 1 and 11 is considered to infringe the requirements of Article 83 EPC.

2.1 Specifically, the feature of an integrated sensor comprising an optical proximity
sensor, a touch sensor and a haptic output device is not sufficiently disclosed to
enable a skilled person to put the invention into practice. Indeed, the application
does not disclose any specific implementation/embodiment of the claimed
integrated sensor, let alone an enabling teaching across the whole breadth of
the claims, namely across the whole range of optical proximity sensors (see e.g.
claim 3: laser, infra-red remitter or photo-resistor), touch sensors (e.g.
capacitive, resistive, magnetic, or optical) and haptic output devices (see the
many types contemplated in §37-46) falling within the scope of the claims.

2.2 In this respect it is worth stressing that Figure 2 and its description relate to an
embodiment of an integrated sensor (i.e. "a sensor/actuator combination", §49)
that involves a capacitive proximity sensor, not an optical proximity sensor. As
rightly argued by the applicant in the letter of 13-08-2021 (page 5, listed point
2), optical sensors are typically formed from different materials and structure
types than typical touch sensors and (in contrast to e.g. capacitive proximity
sensors) further require an unobstructed line of sight, which an additional touch
sensor hinders. Therefore the disclosure places an undue burden on the skilled
person to carry out the claimed invention in respect of the claimed integrated
sensor comprising an optical proximity sensor.

2.3 The examining division cannot follow the applicant's argument that the objection
relies on a misinterpretation of the claim language because "ciaim 1 reguires
'an integrated sensor comprising: 1) a proximity sensor...; 1ii) a touch
sensor...; 1ii) a haptic output device...' [but] does not require the method
step of integrating these three devices” (Ietter of 13-08-2021 , page 2) Indeed,
even if the claims do not seek protection for the integration process itself, as
reflected in the amended wording of claim 11, the skilled person must still be in
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Datum
Date
Date

Blatt Anmelde-Nr:
03.06.2022 Sheet 3 Application No: 17 206 294.5

Feuille Demande n°:

3.1

3.2
3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

a position to carry out the claimed invention, and hence of providing an
integrated sensor as defined in the claims.

Article 56 EPC

Consistently with section 4 of the communication of 03-02-2021, the following
assessment is made in respect of inventive step.

It is first noted, for the avoidance of doubt, that the feature of claim 1 requiring to
"generate a haptic output signal based at least in part on the first and second sensor signals”,

in its broadest interpretation, does not require both of the first and second
sensor signals to be simultaneously received (i.e. simultaneous detection of
proximity and touch) and used for the haptic generation, but only that both are
received and usable for haptic generation, possibly at different times. Actually, it
appears that only the latter (i.e. separate detection/use) is contemplated in the
application, see e.g. §58, in particular in view of the functioning of the dual
sensor of Figure 2.

Claim 1 is considered to lack inventive step (Article 56 EPC) over any of D3-D5.

Document D3 discloses a device with a monolithic haptic-type touch screen that
integrates a touch function and a haptic function (§1, 34, 44), wherein the touch
screen is capacitive (§11, 45) and hence capable of detecting touch (§44-45)
and, inherently, also a non-contact interaction (a capacitive touch screen is,
implicitly, a dual touch+proximity sensor), wherein a haptic feedback is
generated based on the sensed signals (§44).

Similarly, D4 discloses a touch screen that integrates a capacitive touch panel
and a haptic output device (§10, 12, 46 and Fig. 5), wherein the touch panel is
capable of detecting a non-contact interaction and a touch (§48), and wherein a
haptic sense is generated based on any of those detected inputs.

Finally, D5 also similarly discloses (§93) an input device comprising a capacitive
touch panel that integrates a tactile layer, wherein the touch panel is capable of
recognizing touch and proximity, and wherein the tactile layer is used as a
haptic module for providing a tactile response to a user.

Accordingly, claim 1 differs from each of D3-D5 by the only distinguishing
feature that the proximity sensor comprises an optical sensor.

However, optical technology is a well known alternative to capacitive technology
for implementing a touch screen or touch panel that is able to detect both touch
and proximity. Accordingly, the skilled person starting from the integrated
sensor of any of D3-D5 would, in accordance with circumstances and without
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03.06.2022 Sheet 4 Application No: 17 206 294.5

Feuille Demande n°:

3.3
3.3.1

3.3.2

3.3.3

3.4

the exercise of inventive activity, consider such an alternative implementation
and thereby arrive at the claimed invention. Since such a well-known optical
touch screen detects both proximity and touch, there is no need to combine
together an optical sensor and a separate touch sensor, such that the
applicant's arguments regarding the difficulties of such a combination (see letter
of 13-08-2021, page 5, listed point 2) do not apply.

In addition, claim 1 lacks an inventive step (Article 56 EPC) over D2.

Document D2 discloses a device comprising an optical proximity sensor (§18), a
touch screen for detecting a touch (§13, 19, 25), and a haptic output device
generating haptic output based in part on the proximity and touch signals (§25).

Accordingly, claim 1 differs from D2 by the only distinguishing feature that the
proximity sensor, the touch screen and the haptic device form an integrated
sensor.

However, insofar as such an integration would have to be considered as
implementable by the skilled person through common general knowledge and
ordinary skills (see objection in section 2 above), the skilled person starting from
D2 would consider such a possibility in accordance with circumstances and
without recourse to inventive activity, thereby arriving at the claimed invention.

The above objections against claim 1 apply mutatis mutandis against the
independent claims 11 and 14 for, respectively, a corresponding method and
computer-readable medium.

Opinion

4

In view of the above, the examining division considers that the application has
to be refused under Article 97(2) EPC because the application fails to comply
with the requirements of Articles 123(2), 83 and 56 EPC.

Procedural matters

5
5.1

The attention of the applicant is finally drawn to the following.

Any argumentation or amendments of the applicant should be presented prior to
the final date set for this purpose in the summons (Rule 116 EPC) and will be
allowed into the procedure at the examining division's discretion (Rule 137(3)
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Date 03.06.2022 Sheet 5 Application No: 17 206 294.5

Date Feuille Demande n°:

EPC). The clear identification of any amendments carried out and of their basis
in the application as filed should be expected to be a point of consideration.

5.2 Should the applicant decide not to attend oral proceedings, then it must be
expected that a decision based on objections which arise during oral
proceedings against amended claims or in view of any submissions following
these summons is taken in her/his absence (Guidelines E-IIl 8.3.3.3).

5.3 If so wished, an appealable decision on the file as it stands (i.e. a speedy
decision without further debate and based on the current status of the
application and current arguments) may be requested (Guidelines C-V 15, E-X
2.5) in an explicit and unambiguous manner, accompanied by a withdrawal of
pending requests for oral proceedings, and without making further submissions.
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020 7420 3900
info@slingsbypartners.com
www.slingsbypartners.com

23 September 2022

BY E-FILING
Dear sirs

European Patent Application No. 17206294.5
Immersion Corporation

I write to inform you that the applicant, nor their representative will be filing any submissions,
nor attending the scheduled oral proceedings.

We therefore request a decision on the file as it stands.
Yours faithfully
Robert MCDOUGALL

Professional Representative
[SIGNED ELECTRONICALLY]

Slingsby Partners LLP is a limited liability partnership registered in England and Wales under number OC385564. A list of members of the
LLP is open to inspection at our registered office: | Kingsway, London. Regulated by the Intellectual Property Regulation Board. We use the
word 'partner’ to refer to a member of the LLP.
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The document(s) listed below is (are) subsequently filed documents pertaining to the following application:

Application number 17206294.5
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1 |Letter dealing with Oral proceedings Letter requesting decision regarding ORAL-1.pdf
oral proceedings.pdf

Payment

1 Method of payment Not specified
Signatures

Place: London, England

Date: 26 September 2022

Signed by: Robert McDougall 51515

Association: Slingsby Partners LLP

Representative name: Robert McDougall

Capacity: (Representative)
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European Patent Office

80298 MUNICH
Europdisches GERMANY
Patentamt Tel: +49 89 2399 0
0> Patent Ofice Fax: +49 89 2399 4465
Office européen
des brevets
Questi about this cc i
r A Contact Customer Services at
DN RAATR ORI —
Primary Examiner
Sllngsby Partners LLP Name: Charcos Lloréns, Vicente
1 Kingsway Tel: +49 89 2399 - 2538
London WC2B 6AN
ROYAUME UNI
L _|
Application No. Ref. Date
17 206 294.5 - 1224 P46400EP 04.10.2022

Applicant . .
Immersion Corporation

BRIEF COMMUNICATION

Oral Proceedings on 08.11.2022 at 09:00 hrs (CET), by videoconference.
Subject: Your letter(s) received on 26.09.2022

The summons to attend oral proceedings on the above date is cancelled.
The reasons are given below:

A decision on the file as it stands will be issued, according to your request.
The next Office action will be issued in writing.

Please take note.

For the Examining Division
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European Patent Office
Postbus 5818

Europaisches 2280 HV Rijswik
Fatentamt NETHERLANDS
0 PaterS SHice Tel: 43170 340 2040
offi é Fax: +31 70 340 3016
ice européen

des brevets

Application No.: EP17206294

Decision of the Examining Division

In the communication(s) dated 03.06.2022 the applicant was informed that the
application does not meet the requirements of the European Patent Convention. The
applicant was also informed of the reasons therein.

The applicant filed no comments or amendments in reply to the latest communication but
requested a decision according to the state of the file by a letter received in due time on
26.09.2022.

The European patent application is therefore refused on the basis of Article 97(2)
EPC.

Electronically authenticated

26.10.2022

Date

Amal Benzina Vicente Charcos Lloréns Michael Nash
Chairperson 1st examiner 2nd examiner
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Article 106
Decisions subject to appeal

(1) An appeal shall lie from decisions of the Receiving Section, Examining Divisions, Opposition Divisions and the Legal
Division. It shall have suspensive effect.

(2) A decision which does not terminate proceedings as regards one of the parties can only be appealed together with
the final decision, unless the decision allows a separate appeal.

(3) The right to file an appeal against decisions relating to the apportionment or fixing of costs in opposition
proceedings may be restricted in the Implementing Regulations.

Rule 97
Appeal against apportionment and fixing of costs

(1) The apportionment of costs of opposition proceedings cannot be the sole subject of an appeal.

(2) A decision fixing the amount of costs of opposition proceedings cannot be appealed unless the amount exceeds
that of the fee for appeal.

Rule 98
Surrender or lapse of the patent

The decision of an Opposition Division may be appealed even if the European patent has been surrendered in all the
designated Contracting States or has lapsed in all those States.

Article 107
Persons entitled to appeal and to be parties to appeal proceedings

Any party to proceedings adversely affected by a decision may appeal. Any other parties to the proceedings shall be
parties to the appeal proceedings as of right.

Article 108
Time limit and form

Notice of appeal shall be filed, in accordance with the Implementing Regulations, at the European Patent Office within
two months of notification of the decision. Notice of appeal shall not be deemed to have been filed until the fee for
appeal has been paid. Within four months of notification of the decision, a statement setting out the grounds of appeal
shall be filed in accordance with the Implementing Regulations.

Further information concerning the filing of an appeal
(a) Notice of appeal can be filed in accordance with Rule 1 and Rule 2(1) EPC, by delivery by hand, by post, or by
technical means of communication. The filing has to comply with the details and conditions and, where appropriate,
any special formal or technical requirements laid down by the President of the European Patent Office (R. 99(3)
EPC).

(b) The addresses of the filing offices of the European Patent Office are as follows:

(i) European Patent Office (i) European Patent Office (iiiy European Patent Office
D-80298 Munich Postbus 5818 D-10958 Berlin
Germany NL-2280 HV Rijswijk (ZH) Germany

The Netherlands
Fax: +49 89 2399-4465 Fax: +31 70 340-3016 Fax: +49 30 259 01-840

EPO Form 2019 11.12TRI

EX1003 - Page 174



(c) The notice of appeal must contain the name and address of the appellant in accordance with the provisions of Rule
41(2)(c) EPC, an indication of the decision impugned, and a request defining the subject of the appeal. In the
statement of grounds of appeal the appellant shall indicate the reasons for setting aside the decision impugned, or
the extent to which it is to be amended, and the facts and evidence on which the appeal is based (R. 99(1) and (2)

EPC). The notice of appeal and any subsequent submissions stating the grounds for appeal must be signed (R.
50(3) EPC).

(d) The fee for appeal is laid down in the Rules relating to Fees. The schedule of fees and expenses of the EPO or a
reference to the current version is regularly published in the Official Journal of the European Patent Office under the
heading "Guidance for the payment of fees, expenses and prices". Fee information is also published on the EPO
website under www.epo.org/ fees.
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Ref.
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Date

31.10.2022

Applicant

Immersion Corporation

Decision to refuse a European patent application (Art. 97(2) EPC)
The Examining Division has decided:

The European patent application No. 17 206 294.5 is refused.

Grounds for the decision

In the communication(s) dated 03.06.2022 the applicant was informed that the application does not meet the
requirements of the European Patent Convention. The applicant was also informed of the reasons therein.

The applicant filed no comments or amendments in reply to the latest communication but requested a decision

according to the state of the file by a letter received in due time on 26.09.2022 .

The application must therefore be refused.

Means of redress

This decision is open to appeal.
Attention is drawn to the attached text of Articles 106 to 108 EPC.

Registered letter
EPO Form 2061 07.19TRI
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Examining Division:

Chairman: Benzina, Amal
2nd Examiner: Nash, Michael
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RUhrmund, Tanja
Formalities Officer
Tel. No.: +49 30 25901-729 Berlin sub-office

Enclosure(s): Form 2019

to EPO postal service: 26.10.22

Registered letter
EPO Form 2061 07.19TRI
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Europiisches European Patent Office
Patentamt 80298 MUNICH
European GEHMANY

Patent Office

Office européen
des brevets

Questions about this communication?
Contact Customer Services at www.epo.org/contact

Slingsby Partners LLP

1 Kingsway
London WC2B 6AN
ROYAUME UNI
pate 06.02.2023
Reference Application No./Patent No.
P46400EP 17206294.5 - 1224 / 3336680

Applicant/Proprietor ]
Immersion Corporation

Notice drawing attention to Rule 51(2) EPC, Article 2 No. 5 of the Rules relating to Fees,
- Payment of the renewal fee plus additional fee -

The renewal fee for the 06. year fell due on 31.12.22 unless this date falls within the period covered by an
interruption of the proceedings in accordance with Rule 142(1) EPC, or a request for re-establishment of
rights is pending (Art. 122, R. 51(4) EPC).

The current rate of the renewal fee amounts to EUR 1125,00 (see current Schedule of fees and costs).

The renewal fee was not paid by the due date.

The renewal fee may still be validly paid up to the last day of the sixth calendar month following the
due date, provided that the additional fee (50% of the renewal fee) is paid at the same time, see OJ EPO
2008, 5.

Within the above period, which cannot be extended, the following fees are to be paid:

Renewal fee for the 06. year: EUR 1125,00
Additional fee: EUR 562,50
TOTAL AMOUNT EUR 1.687,50

If the renewal fee and the additional fee are not paid in due time, the European patent application
shall be deemed to be withdrawn (Art. 86(1) EPC).

Note to users of the automatic debiting procedure
The basic time limit for payment of the above renewal fee had already expired when the automatic debit

order was received. The renewal fee and the surcharge will be debited automatically on the last day of the
six-month period.

EPO Form 2522 12.17 (31/01/23) PFEE[RFEE06]31.12.22 page 1 of 2
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Making payments
For payments made via deposit account, please note that as from 1 December 2017 debit orders will only
be carried out if filed in an electronically processable format (xml), using an accepted means of filing as

laid down in the Arrangements for deposit accounts (ADA), published in the Supplementary publication in
the Official Journal.

All relevant information related to the modes of payment of fees to the EPO can be retrieved from the EPO
website at " Making Payments".

Information concerning fee amounts

Procedural fees are usually adjusted every two years, on even years, with effect from 1 April. Therefore,
before making a payment, parties should verify the amounts actually due on the date of payment using the
applicable version of the Schedule of fees a nd expenses, published as a Supplement to the Official
Journal of the EPQ, available on the EPO websit e (www.epo.org) at www.epo.org/schedule-of-fees .

The "Schedule of fees" table allows the viewing, downloading and searching of individual fee amounts,
both current and previous.

Important information in case of a PACE request
If, for an application being processed under the PACE programme the payment of the renewal fee has not
been received by the due date stipulated in Rule 51(1) EPC, the accelerated prosecution of the application

is suspended until the payment of the renewal fee with additional fee has been received (see OJ EPO
2015, A93, point 5).

For the Examining Division
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