P33505US1

ELECTRONIC DEVICE HAVING SEALED BUTTON BIOMETRIC
SENSING SYSTEM

FIELD

[0001] The described embodiments relate generally to electronic devices. More
particularly, this disclosure relates to a biometric sensing system in an electronic device. Still
more particularly, the present invention relates to a fingerprint sensing system integrated with

a button.

BACKGROUND

[0002] Many traditional electronics include buttons, keys, or other types of components.
Many traditional buttons merely function as switches and are not able to sense a biometric
characteristic. Additionally, some traditional buttons may be difficult to seal and may allow
for ingress of liquid and other contaminants. The systems and devices described herein are
directed to biometric sensing systems that may address these and other issues that are

associated with some traditional buttons.

AliveCor, Inc. Exhibit 1002
IPR2023-00948
Ex. 1002.1



P33505US1

SUMMARY

[0003] In one aspect, an electronic device is disclosed, the electronic device comprising:
an enclosure having an enclosed volume and an opening formed in a sidewall; a processor
positioned in the enclosed volume; a button assembly within the opening, the button
assembly comprising: an input member having an input surface; and a biometric sensor
positioned below the input member and configured to produce an output signal in response to
a touch on the input surface, the output signal corresponding to a biometric characteristic; a
seal positioned between a sealing surface of the button assembly and the enclosure; and a
flexible conduit coupled to the biometric sensor and configured to transmit the output signal
to the processor; wherein: a portion of the flexible conduit is disposed between the sealing

surface and the enclosure.

[0004] In another aspect, the button assembly further comprises: a tactile dome switch
configured to compress in response to a press on the input surface; a plunger positioned
below the biometric sensor and above the tactile dome switch, the plunger displacing and
compressing the tactile dome switch in response to the press on the input surface; and a
retainer defining an aperture housing the plunger; wherein the retainer defines the sealing
surface of the button assembly. In another aspect, the seal includes a gasket and a pressure
sensitive adhesive (PSA) layer; and the portion of the flexible conduit is positioned between
the gasket and the sealing surface of the button assembly. In another aspect, the seal is
overmolded around the portion of the flexible conduit. In another aspect, the flexible conduit
passes through an aperture in the seal. In another aspect, the electronic device further
comprises a passage extending from the opening to the enclosed volume, wherein the flexible
conduit passes through the passage. In another aspect, an enclosure shelf is defined at the
bottom of the opening; the passage is formed in the enclosure shelf; and the seal encircles the
passage. In another aspect, the portion of the flexible conduit encircles the passage. In
another aspect, the biometric sensor is a fingerprint sensor and the biometric characteristic is
a fingerprint. In another aspect, the biometric sensor comprises an array of capacitive sensing
elements that are configured to detect either or both of the ridges and grooves of a user’s

finger.
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[0005] In another aspect, a fingerprint sensing system for a wearable device is disclosed,
the fingerprint sensing system comprising: an enclosure defining an enclosed volume and an
opening along an exterior surface; a processor disposed in the enclosed volume; a button
assembly positioned in the opening and defining an input surface, the button assembly
comprising: a fingerprint sensor positioned inward from the input surface; and a retainer
positioned inward from the input surface and defining a sealing surface; a seal disposed
between the sealing surface of the retainer and a surface of the opening; a passage extending
from the opening to the enclosed volume; and a flexible conduit electrically connecting the
fingerprint sensor to the processor; wherein: a portion of the flexible conduit is disposed

between the sealing surface of the retainer and the surface of the opening.

[0006] In another aspect, the flexible conduit extends through the passage. In another
aspect, the flexible conduit is coupled to a second flexible conduit that extends through the
passage. In another aspect, the fingerprint sensor is further configured to detect a touch. In
another aspect, the button assembly further comprises a tactile dome switch disposed inward
from the retainer; and the tactile dome switch compresses in response to a press on the input

surface.

[0007] In one aspect, a watch is disclosed, the watch comprising: an enclosure defining
an enclosed volume and an opening formed in a sidewall; a processor disposed in the
enclosed volume; a display positioned within the disclosure and operably coupled to the
processor; a watchband attached to the enclosure and configured to couple the watch to a
user; and a button assembly disposed within the opening, the button assembly comprising: a
button housing; an input member with an input surface; a fingerprint sensor positioned below
the input member and configured to produce an output signal in response to a touch on the
input surface, the output signal corresponding to a fingerprint; and a touch sensor configured
to detect the touch.
[0008] In another aspect, the watch further comprises a flexible conduit electrically
coupled to the fingerprint sensor and configured to transmit the output signal to the
processor; and a passage extending from the opening to the enclosed volume; wherein the
flexible conduit extends from the opening to the enclosed volume through the passage. In
another aspect, the watch further comprises a seal positioned between the button housing and
a surface of the opening, and a fastener attaching the button housing to the enclosure and
-3-
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placing the seal in compression. In another aspect, the watch further comprises a
compressible layer disposed below the fingerprint sensor, the compressible layer
compressing to receive a displacement or a deflection of the input member upon receipt of a
user force to the input surface. In another aspect, the watch further comprises an electrical

isolation sheet disposed between the button housing and the enclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The disclosure will be readily understood by the following detailed description in
conjunction with the accompanying drawings, wherein like reference numerals designate like
elements. The elements of the drawings are not necessarily to scale relative to each other.
Identical reference numerals have been used, where possible, to designate identical features

that are common to the figures.

[0010] FIG. 1 illustrates a view of one example of an electronic device with a biometric

sensing system and button assembly according to various embodiments;

[0011] FIG. 2A is a cross-section view of the electronic device of FIG. 1, taken along
section A-A in FIG. 1 and showing one embodiment of a biometric sensing system with

button assembly in a first or undepressed state;

[0012] FIG. 2B is a cross-section view of the electronic device of FIG. 2A with button

assembly in a second or depressed state;

[0013] FIG. 3A is a cross-section view of the electronic device of FIG. 1, taken along

section A-A in FIG. 1 and showing another embodiment of a biometric sensing system;

[0014] FIG. 3B is an exploded view of portions of the embodiment of a biometric
sensing system of FIG. 3A;

[0015] FIG. 3C is another view of portions of the embodiment of a biometric sensing

system of FIG. 3A;

[0016] FIG. 3D is a cross-section view of the electronic device of FIG. 1, taken along

section A-A in FIG. 1 and showing another embodiment of a biometric sensing system;

[0017] FIG. 4A is a cross-section view of the electronic device of FIG. 1, taken along

section B-B in FIG. 1 and showing another embodiment of a biometric sensing system;

[0018] FIG. 4B is a cross-section view of the electronic device of FIG. 1, taken along
section B-B in FIG. 1;

[0019] FIG. 4C is an exploded view of portions of the embodiment of a biometric
sensing system of FIG. 4B;
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[0020] FIG. 4D is an exploded view of portions of the embodiment of a biometric

sensing system of FIG. 4C;

[0021] FIG. 4E is a cross-section view of the electronic device of FIG. 1, taken along
section B-B in FIG. 1 and showing another embodiment of a biometric sensing system 401;

and

[0022] FIG. 5 is an illustrative block diagram of an electronic device such as described

herein.

[0023] The use of cross-hatching or shading in the accompanying figures is generally
provided to clarify the boundaries between adjacent elements and also to facilitate legibility
of the figures. Accordingly, neither the presence nor the absence of cross-hatching or shading
conveys or indicates any preference or requirement for particular materials, material
properties, element proportions, element dimensions, commonalities of similarly illustrated
elements, or any other characteristic, attribute, or property for any element illustrated in the

accompanying figures.

[0024] Additionally, it should be understood that the proportions and dimensions (either
relative or absolute) of the various features and elements (and collections and groupings
thereof) and the boundaries, separations, and positional relationships presented there
between, are provided in the accompanying figures merely to facilitate an understanding of
the various embodiments described herein and, accordingly, may not necessarily be
presented or illustrated to scale, and are not intended to indicate any preference or
requirement for an illustrated embodiment to the exclusion of embodiments described with

reference thereto.
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DETAILED DESCRIPTION

[0026] Reference will now be made in detail to representative embodiments illustrated in
the accompanying drawings. It should be understood that the following descriptions are not
intended to limit the embodiments to one preferred implementation. To the contrary, the
described embodiments are intended to cover alternatives, modifications, and equivalents as
can be included within the spirit and scope of the disclosure and as defined by the appended
claims.

[0027] The embodiments disclosed herein are directed to a button with a biometric
sensor. For example, the biometric sensor may be a fingerprint sensor. The biometric sensor
produces an output signal in response to a user input to the button, such as a user touch. The
output signal provides data associated with a biometric characteristic of the user, such as a
fingerprint. The output signal is processed by a processor positioned inside the electronic
device. A flexible conduit transmits the output signal of the biometric button to the processor
of the electronic device. The processor, and other electronic components inside the electronic
device, are sensitive to contaminants, such as dust, debris, and liquid. The interface between
the button and the electronic device may provide a pathway for entry of contaminants. The
routing of the electrical connection between the sensor and the processor may introduce an
additional entry path for contaminants into the electronic device. To address these design
challenges, a flexible conduit cooperates with a seal fitted between a button of the electronic
device. The combined seal and flexible conduit restrict contaminants from entering the
electronic device while providing an electrical connection between the biometric sensor and
the processor.

[0028] Two principal embodiments of a button with a biometric sensor are disclosed. In
the first embodiment, a button of an electronic device is movable and includes a biometric
sensor and a tactile switch. As the button moves, a tactile switch is compressed and produces
a tactile output. The biometric sensor produces an output signal in response to a user touch
and corresponds to a biometric characteristic of a user (e.g., a fingerprint). A flexible conduit
transmits the sensor data to a processor positioned inside the electronic device. The flexible
conduit also cooperates with a seal to restrict ingress of contaminants into the electronic

device.
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[0029] In the second embodiment, a button of an electronic device is stationary and
includes both a touch sensor to detect a user input and a biometric sensor. Similar to the first
embodiment, the biometric sensor produces an output signal in response to a user touch. A
flexible conduit transmits the sensor data to a processor positioned inside the electronic
device. A capacitive touch sensor is configured to detect an input to the button input member.
The button is sealed by a seal positioned between a button housing and an enclosure of the
electronic device.

[0030] These and other embodiments are discussed below with reference to FIGS. 1-5.
However, those skilled in the art will readily appreciate that the detailed description given
herein with respect to these figures is for explanatory purposes only and should not be
construed as limiting.

[0031] FIG. 1 illustrates an example electronic device 100 that may incorporate a
biometric sensing system 101, as described herein. The electronic device 100 includes an
enclosure 120 and a biometric button assembly 110 disposed in an opening of the enclosure
120. The biometric button assembly 110 may displace into the enclosure 120 and may
include an input member 112 and a biometric sensor.

[0032] The biometric sensor may sense a biometric characteristic of the user. The
biometric sensor may be implemented in any of several configurations including, for
example, a capacitive sensor that can be used to identify a fingerprint. “Biometric sensor,” as
used herein, may be used to refer to a sensor that can identify or determine a human physical
characteristic. The sensed human physical characteristic may vary widely, but may include
fingerprint, palm veins, DNA, heart rate, and blood pressure. A capacitive biometric sensor
may sense fingerprint characteristics of a user touch that may be used to provide a fingerprint
identification of the user. In addition to providing an output that corresponds to a biometric
characteristic, the output of the biometric sensor may indicate whether an input (e.g., a touch,
a press, or the like) occurs, an approximate location where an input occurs, and/or a measure
of the input, e.g., a measurement of absolute capacitance or capacitance change.

[0033] The biometric characteristic sensed by the biometric sensor may be used by the
device in a number of different ways. For example, the biometric characteristic may be used
to identify a user and, thus, may provide a biometric identification for a process or a

transaction. The biometric identification may be used to, for example, unlock an electronic
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device, authorize a transaction, send an alert, and/or enable applications running on the
electronic device. A “biometric characteristic” or a “biometric identifier,” as used herein,
may refer to a human characteristic that is so distinctive and measureable that a particular
human individual may be identified. Fingerprints and DNA are example biometric
characteristics.

[0034] The biometric sensing system 101 may be configured as a button, as depicted in
FIG. 1. Other configurations are possible, such as a key of a keyboard or a joystick of a
gaming device. The input member 112 of the biometric sensing system 101 may be touched,
pressed, or otherwise interacted with by a user. The input member 112 may translate, deflect,
bend, or otherwise move a relatively small distance in response to user input.

[0035] The biometric sensor produces an output signal in response to a user input to the
button, such as a user touch. The output signal provides data associated with a biometric
characteristic of the user, such as a fingerprint. The output signal typically requires
processing to determine a biometric characteristic, such as a user fingerprint. The processing
of the output signal is performed by a processor disposed within the enclosure 120 of the
electronic device 100. An electrical connector couples the biometric sensor and the processor
to transmit the output signal from the biometric sensor to the processor positioned in the
enclosure 120.

[0036] It is desirable to seal the enclosure 120 from contaminants to protect internal
components that may be sensitive to contaminants. “Contaminants,” as used herein, may be
used to refer to solids, liquids, and other foreign matter that are not suitable or may be
harmful to internal components of the electronic device. Example contaminants include
liquids, such as water, and solid matter, such as lint, dust, and food particles. As described
herein, the biometric sensing system 101 may be configured to reduce or prevent the ingress
of contaminates. In some cases, a seal including for example a gasket and/or adhesive, may
be fitted between the biometric sensing system 101 and the opening of the enclosure 120 to
restrict the ingress of contaminants into the enclosure 120. To “seal,” as used herein, may be
used to refer to closing off an opening or a connection. When referenced to a part or
component, the term “seal,” as used herein, may be used to refer to an element or a group of

elements that blocks or inhibits the ingress or entry of foreign debris or contaminants.
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[0037] The routing of the electrical connection between the sensor and the processor may
also be configured to reduce or prevent the ingress of contaminants into the device enclosure.
As described herein, a flexible conduit or flexible connector that transmits an output signal
from the biometric sensor to the processor may form part of a seal that blocks or inhibits the
ingress or entry of foreign debris or contaminants into the enclosure 120.

[0038] In the illustrated embodiment, the electronic device 100 is implemented as a
wearable computing device (e.g., an electronic watch). The electronic device 100 is depicted
as a watch with watchband 104, display 103, and crown 102. The display 103 is positioned at
least partially within the enclosure 120 and may be covered with a cover sheet or other
transparent protective cover. The watch crown 102 and the biometric button assembly are at
least partially positioned within respective openings in the enclosure 120.

[0039] The enclosure 120 provides a device structure, defines an internal volume of the
electronic device 100, and houses device components. In various embodiments, the enclosure
120 may be constructed from any suitable material, including metals (e.g., aluminum, steel,
titanium), polymers, ceramics (e.g., zirconia, glass, sapphire), and the like. In one
embodiment, the enclosure 120 is constructed from multiple materials. The enclosure 120
can form an outer surface or partial outer surface and protective case for the internal
components of the electronic device 100, and may at least partially surround the display 103.
The enclosure 120 can be formed of one or more components operably connected together,
such as a front piece and a back piece. Alternatively, the enclosure 120 can be formed of a
single piece operably connected to the display 103.

[0040] In one embodiment, the enclosure 120 defines an enclosed volume, and may
include a passage between the enclosed volume and the opening such that the biometric
button assembly 110 and additional components of the electronic device 100 may be
physically coupled, for example, by an electrical connector. In contrast to conventional
buttons, the biometric button assembly 110 includes a biometric sensor and a flexible conduit
to transmit biometric sensor data to a processor of the electronic device 100. In one
embodiment, a flexible conduit may pass through the passage. In one embodiment, the
flexible conduit cooperates with a seal to restrict the ingress of contaminants through the

passage.
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[0041] The biometric button assembly 110 is positioned or set in an opening of the
electronic device 100. The button assembly 110 may be disposed on any of several locations
of the electronic device 100. For example, the button assembly 110 may be positioned along
a sidewall of an enclosure 120 of an electronic device 100, as depicted in FIG. 1, in which
the button assembly 110 is positioned on a sidewall of a watch.

[0042] Elements of the button assembly 110 may be integrated with other components
of an electronic device. For example, a biometric sensor may be integrated with the rotatable
watch crown 102 of a watch. In such an embodiment, a surface of the watch crown may
provide an input surface for a biometric sensor of the button assembly, while the watch
crown 102 maintains an ability to rotate. In some embodiments, the button assembly 110 may
be positioned on a different portion of an electronic device 100, such as on an upper face of
an electronic device 100. For example, the button assembly 110 may be disposed adjacent the
keyboard of a laptop computer.

[0043] The button assembly 110 includes an input member 112 that may be touched,
pressed, or otherwise interacted with by a user. The input member 112 may translate,

deflect, bend, or otherwise move a relatively small distance in response to user input. The
input member 112 may comprise one or more layers. In one embodiment, an outer layer is a
cap formed of a durable material such as sapphire. In one embodiment, the button assembly
110 is a sealed button assembly with a biometric sensing capability. Such embodiments are

discussed in greater detail below with respect to FIGS. 2-5.

[0044] The button assembly 110 may be positioned to extend from the electronic device
100, as depicted in FIG. 1. Other configurations of the mounting of the button assembly 110
are possible. For example, the exterior of the button assembly 110 may be conformal with an
adjacent input surface of an electronic device 100, or may be depressed or recessed with
respect to an adjacent exterior of an electronic device 100. Furthermore, an exterior upper
surface of the button assembly 110 may be planar or non-planar. For example, the exterior
upper surface of the button assembly may form a generally convex or concave cross-
sectional shape. In one embodiment, the exterior upper surface is splined, meaning, for
example, that the input surface extends beyond an active sensor area. Such a spline may be
formed for cosmetic or aesthetic reasons. In embodiments in which the button assembly 110

extends from the electronic device 100, the button assembly 110 may present a first geometry
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for a portion extending from the electronic device, and a second geometry for another portion

contained within the enclosure 120 of the electronic device 100.

[0045] In embodiments in which the button assembly extends from the electronic device
100, such as shown in FIG. 1, the button assembly 110 may present a first geometry for a
portion extending from the electronic device, and a second geometry for another portion
contained within the electronic device 100. For example, the button assembly 110 depicted in
FIG. 1 presents an oblong or oval geometry for the portion extending from the watch device,
yet may have a rectangular geometry, an oblong geometry of reduced dimension, and/or an
other-than-oblong geometry within the watch device. The button assembly 110 may be
shaped in any of several geometries. For example, the button assembly may be circular,

oblong, or rectangular.

[0046] As shown in FIG. 1, the electronic device 100 also includes a crown 102 that
receives inputs from a user. In one embodiment, the watch crown 102 is configured to rotate
about an axis and translate along the axis in response to manipulation. The watch crown 102
may further include a switch such as a dome switch to provide a tactile response to
translation of the watch crown. As mentioned previously, elements or components of the
biometric button assembly may be integrated with the watch crown 102 such that the watch
crown has some or all of the characteristics of the biometric button assemblies described
herein. For example, a biometric sensor, such as a fingerprint sensor, may produce an output
signal in response to a user touch to a surface of the watch crown, the output signal
corresponding to a fingerprint.

[0047] As shown in FIG. 1, the electronic device 100 also includes a display 103 that
can be implemented with any suitable technology, including, but not limited to liquid crystal
display (LCD) technology, light emitting diode (LED) technology, organic light-emitting
display (OLED) technology, organic electroluminescence (OEL) technology, or another type
of display technology. The display 103 provides a graphical output, for example associated
with an operating system, user interface, and/or applications of the electronic device 100. In
one embodiment, the display 103 includes one or more sensors and is configured as a touch-
sensitive (e.g., single-touch, multi-touch) and/or force-sensitive display to receive inputs

from a user. The display 103 is operably coupled to a processor of the electronic device 100
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and in various embodiments, a graphical output of the display 103 is responsive to inputs
provided to the biometric button assembly.

[0048] The wearable electronic device 100 can be permanently or removably attached
to the watchband 104. The watchband 104 is configured to couple or attach the watch to a
user. The watchband can be made of any suitable material, including, but not limited to,
leather, metal, polymer, fabric, and composites of multiple materials. In the illustrated
embodiment, the watchband is a wristband that wraps around the user’s wrist. The wristband
can include an attachment mechanism, such as a bracelet clasp, and magnetic connectors. In
other embodiments, the watchband can be elastic or stretchable such that it fits over the hand
of the user and does not include an attachment mechanism.

[0049] The electronic device 100 can also include one or more internal components (not
shown) typical of a computing or electronic device, such as, for example, one or more
processors, memory components, network interfaces, and so on. Example device components
are discussed in more detail below with respect to FIG. 5. Although a watch is shown in
FIG. 1, it should be appreciated that any number of electronic devices may incorporate a
biometric button assembly, including (but not limited to): computers, personal digital
assistants, media players, laptops, other wearable devices, touch-sensitive devices, keypads,
keyboards, and so on.

[0050] FIGS. 2A-B are cross-sections of a biometric button assembly disposed in an
opening of an electronic device taken along section A-A of FIG. 1. The biometric button
assembly 210 is disposed in an opening of an enclosure 120 of an electronic device 100. In
FIG. 2A, the biometric button assembly 210 is depicted in a first, undepressed state. In

FIG. 2B, the biometric button assembly 210 is depicted in a second, depressed state.
Alternate embodiments of the biometric sensing system 201 of FIGS. 2A-B are provided in

FIGS. 3A-D, discussed below.

[0051] The biometric button assembly 210 is configured to move or displace in response
to an input to the input surface 212, e.g. a user touch to the input surface. A button housing
203 of the biometric button assembly 210 displaces into the opening 222 of the enclosure 120
to activate tactile switch 250. The tactile switch 250 provides the user with tactile feedback

as to switch operation; for example, whether the switch has been activated. The tactile switch
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250 collapses when activated (as depicted in FIG. 2B), and thus provides a tactile response or

feedback along the button or other external surface that the switch has been activated.

[0052] In the present embodiment, a plunger 202 is used to actuate the tactile switch 250.
As shown in FIGs. 2A and 2B, the plunger 202 is positioned below the input surface 212 and
translates or displaces with displacement of the input surface 212. The plunger 202 is
positioned above the tactile switch 250. The tactile switch 250 receives a force with
movement of the plunger 202. Once the plunger 202 displaces to a threshold distance, the
tactile switch 250 collapses (compare FIGS. 2A and 2B, where the tactile switch 250 has
collapsed in FIG. 2B from un-collapsed configuration in FIG. 2A.)

[0053] The tactile switch 250 may produce an electrical signal that may be used to
activate or as user input for one of many aspects of the electronic device. For example,
activation of the tactical switch 250 may modify a graphical output of the electronic device
produced or displayed on the display of the electronic device. That is, the display may
provide graphical output that is responsive to the switch 250. For example, the switch 250
may be used to select or accept an option or item, change or adjust a setting, transition a user
interface, and/or zoom in or out of the display. As another example, the activation of the
switch 250 may be used to control a process (e.g., turn off an alarm), control hardware (e.g.,
change the brightness or other aspect of a display), or otherwise provide user input to the

device 100.

[0054] As shown in FIGs. 2A-2B, a biometric sensor 230 is positioned below the input
surface 212. Stated another way, the biometric sensor 230 is located inwards from the input
surface 212, such that the sensor 230 is positioned within the button assembly and offset
inward with respect to the input surface 212. The biometric sensor 230 senses a biometric
characteristic of a user, based on user interaction with the input surface 212. For example, the
biometric sensor 230 may be a fingerprint sensor of an array of capacitive sensing elements.
Upon a user touch to the input surface 212, the biometric sensor 230 senses a change in
capacitance or a value of capacitance of the array of capacitive sensing elements. The
biometric sensor 230 produces an output signal that includes the sensor measurements. The

output signal corresponds to a fingerprint of the user. The output signal may be processed to
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determine the user fingerprint. The output signal is processed by a processor positioned in an

enclosed volume 221 of the electronic device.

[0055] A flexible conduit 240 receives the output signal of the biometric sensor 230 and
provides the output signal to the processor of the electronic device 100. The flexible conduit
240 may pass through passage 227 between the enclosed volume 221 of the electronic device

100 and interior volume 216 within the button housing 203.

[0056] A seal 262 is positioned between a sealing surface 225 of the button assembly 210
and an enclosure shelf 223 of the enclosure 120 of the electronic device 100. The seal 262
restricts ingress of contaminants from entering the enclosed volume 221 by way of the
passage 227. The flexible conduit 240 cooperates with the seal 262 to restrict ingress of
contaminants from entering the enclosed volume 221 by way of the passage 227. The seal

262 may encircle the passage 227.

[0057] In the embodiment of FIGS. 2A-B, the flexible conduit 240 and the seal 262 form
a stack that may be referred to as a seal region 209. The flexible conduit 240 includes a
portion that is disposed above or on top of the seal 262, the seal 262 disposed or on top of the
enclosure shelf 223. The flexible conduit 240 portion stacked on top of the seal 262 is
disposed below a sealing surface 225 of the button assembly 210. In the embodiment of
FIGS. 2A-B, a lower surface of the retainer 224 is the sealing surface 225 of the button
assembly 210. In the present example, both the seal 262 and a portion of the flexible conduit
240 encircle or surround the passage 227. Also, in the present example, the flexible conduit
240 is stacked over the entire seal 262 and the relevant portion of the flexible conduit 240
covers or overlaps substantially all of a sealing surface of the seal 262. This is evident from
FIGS. 2A-B, depicting the flexible conduit 240 disposed above the seal 262 on both the left
side of the plunger 202 and the right side of the plunger 202. (Also, see FIGS. 3B-C and

associated discussion.)

[0058] Other configurations of the seal region 209 are possible. For example, a portion of
the flexible conduit 240 may be positioned below the seal 262, such that a stack is formed of
seal 262 then flexible conduit 240. In such a configuration, the seal 262 would be disposed
below the lower surface of the retainer 224. In one embodiment, the seal region 209 is a stack

of a first seal, a portion of flexible conduit 240, and then a second seal. In another
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embodiment, the seal 262 is overmolded about all or a portion of the portion of the flexible
conduit 240 in contact with the seal 262. In one embodiment, one or more components of the
seal region 209 may be under compression when fitted below the sealing surface 225 of the

button assembly 210.

[0059] The biometric sensor 230 detects inputs received at the input surface 212 and
provides an output signal associated with the detected input, for example, to a processor of
the electronic device 100. The biometric sensor 230 may include a set of sensing elements.
The biometric sensor 230 may be partially or entirely disposed in the interior volume 216
and/or disposed on or near a surface of the button housing 203, such as the input surface 212.
In the embodiment depicted in FIGS. 2A-B, the biometric sensor 230 is positioned below the
input surface 212.

[0060] The biometric sensor 230 may be any type of biometric sensor that provides a
signal associated with a biometric characteristic of a user based on user interaction with the
input surface 212. For example, the sensor 230 may be a sensor that detects or can be used to
identify a fingerprint biometric. The fingerprint biometric may be obtained by any means
known in the art, to include, without limitation, a capacitive fingerprint sensor, an ultrasonic
fingerprint sensor, and an optical fingerprint sensor. In one embodiment, the biometric sensor
230 is a capacitive system which detects differences in capacitance between portions of a
user’s finger. A capacitor sensing area may sense or measure such a change in capacitance

and output an electrical output signal.

[0061] The biometric characteristic, such as a fingerprint, may be used for any of several
purposes, such as to provide a user authentication. A user authentication may be used in any
of several ways. For example, the user authentication may be used to unlock the electronic
device, to authorize a transaction, or to send an alert. A biometric button assembly may be
configured, for example, as a power button, a key of a keyboard, a control button (e.g.,

volume control), a home button, a watch crown, and so on.

[0062] The biometric sensor 230 provides or outputs an output signal or a sensor
measurement associated with user interaction with the button assembly 210. The output
signal may be an electrical output signal. More specifically, the sensor 230 provides or

outputs a signal that is triggered or prompted by user interaction with the input surface 212.
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The input surface 212 may be an input surface configured to receive a user input which may
be sensed by the sensor 230, which outputs a signal associated with a biometric of a user. For
example, if the force sensor 230 is a capacitive-based sensor, measurements of voltage,
capacitance and the like may be sensed by the sensor 230 and output as an electrical output

signal.

[0063] In one embodiment, the biometric sensor is a capacitive-based sensor array of a
set or group of capacitors. In one embodiment, the biometric sensor is a capacitive-based
sensor of an array of capacitive sensing elements. In one embodiment, the array, or matrix, of
capacitive-based sensors is fine enough to decipher the ridges and grooves of a human
fingerprint. Each capacitive sensor element of the array of capacitive sensing elements
measures the capacitance between the sensor element and a portion of a user finger near or
touching the input surface. The differences in distance to the ridges and channels between

ridges of a fingerprint may be used to produce a fingerprint.

[0064] The sensor 230 and at least a portion of the flexible conduit 240 are disposed
within the interior volume 216. The flexible conduit 240 is engaged with the sensor 230 such
that the flexible conduit 240 receives an electrical output signal provided or output by the
sensor 230. Stated another way, the flexible conduit 240 is configured to receive the
electrical output signal output or transmitted by the sensor 230. The flexible conduit 240
transmits the electrical output signal to a processor of the electronic device 100, the processor

of the electronic device 100 disposed within the enclosed volume 221.

[0065] The flexible conduit 240 receives the output signal of the biometric sensor 230
and provides the output signal to the processor of the electronic device 100. The flexible
conduit 240 may pass through passage 227 between the enclosed volume 221 of the

electronic device 100 an interior volume 216 within the button housing 203.

[0066] The flexible conduit 240 is configured to receive the electrical output signal
output or transmitted by the sensor 230. The flexible conduit 240 transmits the electrical
output signal to a processor of the electronic device 100. The processor of the electronic
device 100 is disposed within the enclosed volume 221. A proximal or first end of the
flexible conduit 240 is disposed below the sensor 230 and within the interior volume 216. A

second or distal end of the flexible conduit 240 is disposed below the button assembly 210
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and within the enclosed volume 221. A portion of the flexible conduit 240 may pass through
a seal region 209 while not compromising the integrity of the seal region 209. Stated another
way, the ability of the seal region 209 to prevent or restrict the entry of contaminants into the
enclosed volume 221 and/or the interior volume 216 is not degraded or reduced because the
flexible conduit 240 passes through, or forms part of, the seal region 219 by way of the
passage 227.

[0067] A seal 262 is positioned between a sealing surface 225 of the button assembly 210
and an enclosure shelf 223 of the opening 222 of the electronic device 100. The seal restricts
ingress of contaminants from entering the enclosed volume 221 by way of the passage 227.
The flexible conduit 240 may cooperate with the seal 262 to restrict ingress of contaminants
from entering the enclosed volume 221 by way of the passage 227. A portion of the flexible
conduit 240 may form a stack with the seal 262. In one embodiment, the seal 262 is disposed
on the enclosure shelf 223. In one embodiment, the seal 262 is disposed below the sealing
surface 225 of the button assembly 210. In one embodiment, a portion of the flexible conduit
240 is disposed between the seal 262 and the sealing surface 225. In one embodiment, a
portion of the flexible conduit 240 is disposed between the seal 262 and the enclosure shelf
223.

[0068] The seal 262 may be of a substantially uniform material or a composite of more
than one material, and may be manufactured of any known material that may form a water-
tight seal. The one or more materials of the seal 262 may comprise any of several materials
used to form a seal, including pressure-sensitive adhesives (PSA), heat activated (HAF)
substances, or films including HAF silicon, polyimides (PI), rubber, and elastomeric
materials. The seal 262 may form, in part or in entirety, a gasket seal, such as a compressible

gasket seal.

[0069] The flexible conduit 240 extends from the biometric sensor 230 through the seal
region 209 and to the processor disposed in the opening 222 by way of the passage 227. The
flexible conduit 240 may pass through the seal region 209 in any of several ways, such as
entry from a first lateral or first side portion and exiting from a second lateral or second side
portion, as depicted in FIGS. 2A-B. In another embodiment, the portion of the flexible

conduit that passes through the seal region 209 substantially forms a plane within the seal
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262, the plane substantially parallel with the enclosure shelf 223 and/or the input surface 212.
Stated another way, a portion of the flexible conduit 240 may form a stacked configuration
with the seal 262 to form a seal region 209. In another embodiment, a first flexible conduit
240 terminates within the seal, and a second flexible conduit 240 extends from the seal to the

processor, the two flexible connectors 240 in electrical communication.

[0070] The flexible conduit 240 may be any conduit configured to carry an electrical
current or signals while remaining conformable or flexible upon bending and/or twisting. For
example, the flexible conduit may be one or more electrical wires encased in plastic or
silicon. The flexible conduit 240 may include a portion that conforms to a geometry of one or
more components of the button assembly 210. For example, a portion of the flexible conduit
240 may conform to the interior geometry of the button housing (e.g., see FIG. 3C and
associated discussion). The flexible conduit 240 may present a flat although flexible
geometry that includes a conductive portion or element that is configured to transfer or

communicate electrical signals.

[0071] The flexible conduit 240 may be formed from a flexible circuit, flexible flat cable
(FFC), or other similar component or assembly. For example, the flexible conduit 240 may
be formed from a flexible circuit having conductive traces formed on a flexible substrate.
The flexible substrate may be manufactured from a sheet of flexible material include, but not
limited to, polyimide, polyether ether ketone (PEEK), and other similar materials. A
conductive film or layer may be printed, formed, or otherwise disposed on the substrate and
may be patterned to define a conductive path or line. The flexible conduit 240 typically
includes multiple conductive paths or lines, each configured to conduct or communicate a
separate electrical signal. The flexible conduit 240 may include a terminal or connector that

facilitates electrical and structural connection with another component or element.

[0072] In some embodiments, the flexible conduit may perform some processing of the
data output from the biometric sensor 230 prior to outputting or transmitting the data to the
processor of the electronic device 100. For example, the flexible conduit may filter the
received data from the biometric sensor 230 such that only activated sensor elements of a
multi-sensor biometric sensor 230 are transferred. Such a scenario occurs when the biometric

sensor 230 is a matrix of capacitive sensor elements, in which only a fraction of the
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capacitive sensor elements are activated by a user touch. By only transmitting data associated
with activated sensor elements, communication bandwidth is reduced. Also, the processor of
the electronic device receives reduced data to process, thereby reducing computation time for
fingerprint identification. As described above, the processor may apply the biometric
identification for any of several purposes; for example, user identification, device unlocking,
and application authorization. In some embodiments, the processor may also instruct the

biometric sensor 230 to capture a biometric datum from the user.

[0073] The button housing 203 of the biometric button assembly 210 displaces into the
opening 222 of the enclosure 120 to activate the tactile switch 250. The enclosure 120 has a
sidewall partially defining an enclosed volume 221, an opening 222 formed in the sidewall of
the enclosure 120, an enclosure shelf 223 formed at a lower or distal portion of the opening

222, and a passage 227 extending from the opening to the enclosed volume 221.

[0074] The passage 227 may be configured to receive or pass a portion of the flexible
conduit 240 from the opening 222 to the enclosed volume 221. Any of several components
may be positioned in the enclosed volume 221 to include a processor. The passage 227
between the enclosed volume 221 and the opening of the enclosure 120 is configured so that
the sensor 230 and components of the electronic device 100 (e.g., a processor) may be
operably coupled to facilitate communication or user interaction. For example, a display of
the electronic device may be operably coupled to the processor. In the example of FIGS. 2A-
B, the flexible conduit 240 is coupled to the biometric sensor 230 and extends through the
passage 227 and into the enclosed volume 221. The flexible conduit 240 is illustrated as a

flex cable.

[0075] The biometric button assembly 210 includes a button housing 203 that forms an
exterior structure of the biometric button assembly 210. The button housing 203 defines an
interior volume 216. The exterior structure of the biometric button assembly 210 includes
input surface 212 and housing wall 234. The input surface 212 extends to a perimeter edge of
the biometric button assembly 210. The housing wall 234 extends from the perimeter edge of
the biometric button assembly 210 into the opening 222 of the electronic device 100. The

input surface 212 and the housing wall 234 define an interior volume 216 of the button
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assembly 210. The interior volume 216 is adapted to receive any of several other
components, to include a sensor 230 and a flexible conduit 240.

[0076] As described above, the plunger 202, positioned below the input surface 212,
displaces with displacement of the input surface 212. The plunger 202 is positioned above
the tactile switch 250 and may actuate the tactile switch 250 when the input surface 212 is
displaced. As shown in FIGs. 2A-2B.

[0077] The plunger 202 is configured to engage a retainer 224 within an axial aperture of
a central portion of retainer 224. The retainer 224 is axially aligned with the plunger 202. The
retainer 224 is at least partially disposed in the interior volume 216 of the button housing
203. The retainer 224 holds the plunger 202 in a stable vertical position and allows an axial
displacement of the plunger 202 such that a tactile dome switch 250 may be activated. The
retainer 224 may be manufactured of any rigid or semi-rigid material, to include metals and
hardened plastics. A plunger O-ring 204 is fitted around a central portion of the plunger 202.
The plunger 202 displaces upon a user input to the input surface 212, as shown by comparing
FIG. 2A, in which the plunger is not displaced, and FIG. 2B, in which the plunger is
displaced.

[0078] In the embodiment of FIGS. 2A-B, the retainer 224 includes a lower surface that
forms a sealing surface 225 of the button assembly 210. Specifically, a lower surface of the
retainer 224 may form a sealing surface 225 of the button assembly 210, the sealing surface
225 engaged with or contacting either the seal 262 or a portion of the flexible conduit 240.
[0079] The button housing 203 may translate or displace within the opening 222 by
slightly displacing the plunger 202 against the tactile switch 250. For example, with respect
to FIGS. 2A-B, the button housing 203 translates or displaces to the left-right against the
plunger 202 in response to a user input. Tactile dome switch 250 activates upon movement or
displacement of the plunger 202. Once the plunger 202 displaces to a threshold distance, the
tactile switch 250 collapses. FIG. 2A depicts the tactile switch 250 in an unactivated or
uncollapsed state. FIG. 2B depicts the tactile switch 250 in an activated or collapsed state.
[0080] The opening 222 extends to an enclosure shelf 223 adapted to receive the button
housing 203 and the switch 250. The switch 250 may be incorporated or assembled to a
printed circuit board (PCB) that is affixed to the enclosure shelf 223 by an adhesive or
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fastener. The PCB may include electrical terminals and electrical routing elements for
electrically coupling the switch 250 with other elements or components of the device.

[0081] The tactile dome switch 250 may be any type of switch known to those skilled in
the art, to include a metal or rubber dome switch. A tactile dome switch compresses in
response to an applied force. Upon reaching a threshold level of compression, the tactile
dome switch 250 buckles and makes an electrical contact. The electrical contact closes the
switch, which may be transmitted as an electrical signal or detected as an electrical
activation. An electrical connector is connected to the tactile dome switch 250 to receive and
transfer the output from the tactile dome switch 250. As previously discussed, components of
the electronic device 100, such as the display, may respond to an activation of the tactile

dome switch 250.

[0082] In one embodiment, the biometric sensing system 201 may be configured to
activate in response to an input force to an input member of the biometric button assembly
210 which is of negligible magnitude or to the near proximity of a user. Such an operational
mode may be enabled by any of several types of proximity sensors located on or adjacent to
the input member of the button assembly 210. For example, when an object, e.g., a user
finger, approaches the input surface 212 of the button assembly 210, the object may be
detected by a proximity sensor, resulting in a signal used to activate the biometric sensing
system 201. In one embodiment, the sensor 230 may nominally remain off until the
proximity sensor is activated. Such a configuration allows power to be conserved, for
example, in that the sensor 230 is only activated when a user is adjacent the proximity sensor
and/or adjacent the button assembly 210. Sample proximity sensors include capacitive
sensors, optical sensors, Hall Effect sensors, ultrasonic sensors, and so on. In some

embodiments, the proximity sensor may be a touch sensor.

[0083] In some embodiments, the proximity sensor may be fitted to or incorporated into
the housing wall 234, to include a housing wall 234 configured as a trim surface. In one
embodiment, the housing wall 234 is a conductive material. In one embodiment, the
proximity sensor is disposed within the interior volume 216 and/or is embedded in the input
surface 212. The button assembly 210 is at least partially disposed in an opening 222 of an
electronic device 100. As shown in FIGS 2A-B, the button assembly 210 may be positioned
to protrude from a surface of the enclosure 220.
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[0084] The physical profile of the button assembly 210 may be of any of several
configurations, to include substantially planar or flat, convex, and concave. In one
embodiment, the input surface is an input member, such as a touch screen. The input surface
212 extends to a perimeter edge of the button assembly 210. A housing wall 234 extends
from the perimeter edge of the button assembly 210 into the opening 222. Although the
housing wall 234 is shown in FIGS. 2A-B as a straight cross-section, other geometries are
possible. For example, the housing wall 234 may form a straight cross-section with a cut-out
to retain an O-ring seal. In one embodiment, the housing wall 234 is a trim surface that is
matched to the look and/or feel of the enclosure 220. For example, the housing wall 234 may
be manufactured of the same material (e.g., a metal alloy) as the enclosure 220, present the
same color as the enclosure 220, and/or present the same texture (e.g. roughness) as the
enclosure 220. In some embodiments, the housing wall 234 may be manufactured of a
complementary material to the enclosure 220, or manufactured of a material not the same as

the enclosure 220.

[0085] FIG. 3A is a cross-section of a biometric button assembly disposed in an opening
of an electronic device taken along section A-A of FIG. 1. The biometric button assembly
310 1s disposed in an opening of an enclosure 120 of an electronic device 100. The biometric
button assembly 310 is depicted in a first, undepressed state. The biometric button assembly
310 may operate in a second, depressed state (not shown). The embodiment of the biometric
button assembly 310 of FIG. 3A is an alternative design of the embodiment of the biometric

button assembly 210 of FIGS. 2A-B.

[0086] Generally, the biometric button assembly 310 is configured to move or displace in
response to an input to the input surface 212, e.g. a user touch to the input surface. A button
housing 303 of the biometric button assembly 310 displaces into the opening 222 of the
enclosure 120 to activate tactile switch 350. The tactile switch 350 provides the user with
tactile feedback as to switch operation; for example, whether the switch has activated. The
tactile switch 350 collapses when activated, and thus provides a tactile response or a sense of

touch to the user that the switch has been activated.

[0087] The biometric button assembly 310 defines an input surface 212 on the exterior of

the biometric button assembly 310 for receiving inputs, such as inputs from users (e.g.,
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touches, presses, and the like). Inputs may include presses, touches, or other interactions
between a user and the input surface 212. The button assembly 310 includes a cover glass
316, such as sapphire. The cover glass 316 may be an input member with input surface 212,
as discussed previously with respect to the embodiment of FIGS. 2A-B. A biometric sensor
330 is positioned below the input surface 212. Stated another way, the biometric sensor 330
is located inwards from the input surface 212, such that the sensor 330 is positioned within
the button assembly and offset inward with respect to the input surface 212. The biometric
sensor 330 detects inputs received on the input surface 212. A flexible conduit 340 receives
an output signal from the sensor 330 and transmits the output signal to a processor of the

electronic device 100.

[0088] The upper portion of the button assembly 310 includes a stack of several
components. The stack of components will be described from the exterior of the button
assembly 310 inward. An input surface 212 defines an upper input surface of the button
assembly 310. The input surface 212 is formed on the upper surface of the cover glass 316.
Biometric sensor 330 is disposed below cover glass 316. Biometric sensor 330 is disposed
within an upper portion of encapsulant 333. The encapsulant 333 is disposed above an upper
stiffener 314. Lastly, the upper stiffener 314 is disposed above and is connected to the

plunger 202. In one embodiment, the encapsulant is overmolded around the sensor die 311.

[0089] Biometric sensor 330 is depicted in FIG. 3A to highlight the sensor 330
component elements of sensing elements 308 and sensor die 311. The sensor 330 may
include one or more of the biometric sensor types discussed above, to include capacitive,
optical, and ultrasonic. The sensing elements 308 are the active sensing components of a
particular biometric sensor 330. For example, if the biometric sensor 330 is a multi-capacitor
sensor, the sensing elements 308 are the capacitive plate elements that, together, form a
matrix of capacitive sensing elements. The sensor die 311 is shaped or configured to snuggly
fit or securely retain the sensing elements 308. In one embodiment, the sensor die 311 forms

an interference fit with the sensing elements 308.

[0090] The sensor die 311 retains the sensing elements 308 in a substantially planar
configuration such that sensing of a user input may be performed. For example, if the sensor

330 was a self-capacitive system, upon a user touch to the input surface 212, a change in
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capacitance between one or more of the sensing elements 308 and the user finger would
occur. One or more of the sensing elements 308 would sense or measure such a change in
capacitance and output an electrical output signal, as discussed above. The measure of
capacitance varies with the distance between the sensing area and the user finger. If a fine
array of capacitive sensors were positioned within the sensor die to form the sensing
elements 308, the differences in distance to a ridge of a fingerprint and channels between
ridges of a fingerprint could be detected. A collection of such capacitance measures allows a

fingerprint to be constructed.

[0091] Sensor die 311 is disposed within encapsulant 333. The encapsulant 333 encloses
and protects the sensor die 311 and the sensing elements 308. A perimeter of the encapsulant
333 may engage a lower surface of the cover glass 316, thereby enclosing or sealing the
sensor 330. The encapsulant 333 may protect the sensor 330 from, among other things,
humidity, temperature changes, vibration, and mechanical shock such as caused by dropping
of the electronic device 100. The encapsulant 333 may be any encapsulant or electrical
potting compound known to those skilled in the art, to include polyurethanes, epoxies,

silicones, and other polymers.

[0092] Upper stiffener 314 is disposed between the encapsulant 312 and the plunger 202.
Stated another way, the upper stiffener is disposed below a lower surface of the encapsulant
333 and disposed above an upper surface of the plunger 202. The upper stiffener 314 is
formed of a rigid material, such as metal or hardened plastic. The upper stiffener 314 helps to
distribute the contact force and/or contact load applied to the sensor 330 during operation of

the plunger 202.

[0093] The flexible conduit 340 receives the output signal from the biometric sensor 330
and transmits the output signal to a processor within the electronic device. A first or proximal
end of the flexible conduit 340 is engaged with at least a portion of the encapsulant 333. In
the embodiment of FIG. 3A, the proximal end of the flexible conduit 340 is disposed within a
lower portion of the encapsulant 333. In such a configuration, the proximal end of the
flexible conduit 340 remains fixed and in a predictable distance and orientation with respect

to the sensor 330.
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[0094] The flexible conduit 340 receives an electrical output signal generated and output
by the sensor 330 and transmits the electrical output signal to a processor of the electronic
device 100. The flexible conduit 340 runs from below the sensor 330, along an edge of the
button assembly 310, to below the button housing 303. At the distal end of the flexible
conduit 340, an electrical connection connects the flexible conduit 340 with a system
connector 306. The system connector 306 receives data or electrical output signals from the
system connector 306 and outputs the electrical output signals to a processor of the electronic

device 100.

[0095] The second or distal end of the flexible conduit 340 connects with the system
connector 306 through a hot bar connector 322. The hot bar connector 322 provides an
electrical connection between the flexible conduit 340 and the system connector 306. The
phrase “hot bar” means a connection obtained through a pulsed heat thermode soldering
technique resulting in a permanent electro-mechanical connection. The hot bar connector 322
may be a hot bar connection or any other connection known to those skilled in the art that

provides a reliable electrical connection.

[0096] In the embodiment of FIG. 3A, the retainer 224 is of stepped design, with a lowest
step providing a stop to displacement of the button housing 303. Other configurations of the
retainer 224 are possible, to include a sloped design (such as that of FIGS. 2A-B.) The

retainer 224 lower surface forms a sealing surface 225 for the button assembly 310.

[0097] The retainer 224 is disposed on a portion of the flexible conduit 340. Stated
another way, the sealing surface 225 of the retainer 224 is disposed on a portion of the
flexible conduit 340. A portion of the flexible conduit 340 disposed below the sealing surface
225 of the retainer is disposed on a face seal 318. The face seal 318 is in turn disposed on a
static seal 320. In some embodiments, only one of face seal 318 and static seal 320 are
provided. For example, the sealing surface 225 of the retainer is disposed on a portion of the
flexible conduit 340, a portion of the flexible conduit 340 in turn disposed or either the face
seal 318 or the static seal. In another embodiment, the stack of seals and flexible conduit are
in a different sequence. For example, from sealing surface 225 of the retainer 224 toward the

enclosed volume, the stack may be face seal 318, flexible conduit 340, then static seal 320.
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[0098] Alternatively, the stacked sequence may be face seal 318, static seal 320, then
flexible conduit 340, or any sequence combination of face seal 318, static seal 320, and
flexible conduit 340. Additionally, one or more adhesives may be used to bond the above
layers together. For example, an adhesive may be fitted between face seal 318 and static seal
320 or between other combinations of layers. In one embodiment, the face seal 318 is a
gasket seal. The face seal 318 may be a pressure-sensitive adhesive (PSA). In one
embodiment, the static seal 320 is a gasket seal. The static seal 320 may be a pressure-

sensitive adhesive (PSA).

[0099] In the present example, the face seal 318, static seal 320, and a portion of the
flexible conduit 340 encircle or surround the passage 327. Also, in the present example, the
flexible conduit 340 is stacked over the face seal 318 and the static seal 320, and the relevant
portion of the flexible conduit 340 covers or overlaps substantially all of a sealing surface of

the face seal 318 and the static seal 320.

[0100] In one embodiment, a portion of the flexible conduit 340 is fitted within a layer of
seals and/or PSA to form a seal region 309. For example, PSA may be applied to both an
upper and a lower surface of the distal end of the flexible conduit 340, such that the upper
PSA portion connects with the sealing surface 225 of the retainer 224 and the lower PSA
portion connects with the enclosure shelf of the opening 222. In another example, a gasket
seal (such as face seal 318) may further be applied below the lower PSA portion, such that a
sandwich, from outside the button assembly inwards, is formed of PSA, flexible conduit 340,
PSA, and then the gasket seal. In one embodiment, one or more seals are insert molded
around the flexible conduit 340. In one embodiment, one or more seals are face sealed
against the flexible conduit 340. In one embodiment, one or more seals are adhered to the
flexible conduit 340 using pressure-sensitive adhesives. In one embodiment, all or part of the
seal region is overmolded around all or part of the flexible conduit 340 that passes into or

through the seal region.

[0101] In one embodiment, the one or more parts fitted between the sealing surface 225
of the button assembly 310, such as the lower surface of the retainer 224, and the enclosure
shelf may be termed a seal region 309. The seal region restricts entry or ingress of

contaminants into the enclosed volume 221 by way of passage 327. The components which
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form the seal region 309 may be a substantially parallel stack of components, as described
above. In other embodiments, the seal region may be any one or more components that
restrict entry or ingress of contaminants into the enclosed volume 221. As shown in FIG. 3A
and 3D, the seal region 309, including the face seal 318, static seal 320, and relevant portion
of the flexible conduit 340, encircles or surrounds the passage 327 to prevent or reduce the
ingress of contaminants into the enclosed volume 221 of the enclosure 120. The seal region
309 including the various components also surrounds the tactile dome 350 and other
electronic or electrical components of the switch, which may protect those components from

contaminants, as well.

[0102] The button assembly 310 includes a plunger 202, the plunger 202 in turn
connected to a switch 350. The plunger 202 is axially aligned within the button assembly
310. With movement of the button assembly 310, the plunger 202 translates or displaces,
resulting in activation of the switch 350. The plunger is fitted in a central groove to receive a
plunger O-ring 204. The plunger O-ring 204 is configured to engage with a retainer 224,
discussed with regard to FIGS. 2A-B. An upper portion of the plunger 202 may be attached
to a lower portion of the upper stiffener 314. In one embodiment, the upper portion of the
plunger 202 is attached to the lower portion of the upper stiffener 314 with an adhesive or

other attachment device or mechanism.

[0103] The switch 350 is disposed on a printed circuit board (PCB) 325, which is in turn
disposed on a bracket 324. The bracket 324 is a rigid component that provides structural
support to the PCB 325 and to the switch 350. The PCB 325 includes electrical connections
to receive electrical activation signals from the switch 350, and may hold other electrical
components. The bracket 324 may be disposed on a shelf within the opening 222 of the

electronic device 100.

[0104] FIG. 3B is an exploded view of portions of the embodiment of a biometric
sensing system 301 of FIG. 3A. FIG. 3C is a close-up of two components of FIG. 3B fitted
together. In FIG. 3B, nine portions of the biometric sensing system 301 are shown.
Generally, the components of the biometric sensing system 301 interlock. The stack of
components will be described in a descending direction from the exterior of the button

assembly downward, and from left to right in FIG. 3B.
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[0105] The cover glass 316 fits with or is conformal with an assembly of the
encapsulated sensor die, sensor elements, and the flexible conduit 340. The encapsulated
sensor die and the sensing elements are depicted as assembled to the partially encapsulated
flexible conduit 340, and not depicted separately. Note that the portion of the flexible conduit
340 that is not encapsulated is the portion that runs along an outer portion of the button
housing 303 and connects with the system connector 306. A system connector 306 may
include another separate flexible circuit or conduit that is electrically coupled to the flexible
conduit. The system interconnect 306 may include a set of interconnects, such as circular
interconnects or linear interconnects and may provide an electrical connection between the
flexible conduit 340 and the system connector 306. For example, the system interconnect
may be an electrical connector, such as an encased wire. The system interconnect 306 may
replace or supplement the hot bar connector 322. The assembly of encapsulated sensor die,
sensing elements, and flexible conduit 340 fit within button housing 303 and rest on a shelf

of the button housing 303, as shown in FIGS. 3A-B.

[0106] FIG. 3C depicts an assembly of the flexible conduit 340 fitted to the button
housing 303. The flexible conduit 340 may include an upper portion 339 that is connected to
the sensor 330. (See FIG. 3A.) A second or sealing portion 341 of the flexible conduit 340 is
coupled to the first portion 339 by a folded portion 343. The sealing portion 341 may be
generally flat and may interface with the seal to form a seal region, as described above with
respect to FIG. 3A. One or more openings or apertures formed in the sealing portion 341 may
be configured to encircle the plunger, the passage, or other feature or element of the button
assembly or device. As described previously, by encircling or surrounding the passage or
various components, the flexible conduit 340, specifically the sealing portion 341, may
prevent or reduce ingress of contaminates for those components or regions of the device. A
folded conduit portion 343 connects first conduit end 339 and second conduit end 341 and
may be configured to bend, flex, or fold in accordance with the operation of the switch. The
folded conduit portion 343 may be of smaller width then the width of one or both of first
conduit end 339 and second conduit end 341. The folded conduit portion 343 may be
configured with multiple folds, so as to form an accordion configuration, as depicted in FIG.

3C.
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[0107] Returning to FIG. 3B, plunger 202, with plunger O-ring seal 204, fit within a
central aperture of retainer 224. After folding the flexible conduit 340 such that second
conduit end 341 is aligned and fitted below lower surface of retainer 224, face seal 318 fits
below second conduit end 341. Static seal 320 is depicted already attached to face seal 318.
Retainer 224 is depicted with a central hole to allow passage of plunger 202 and switch 350.
Lastly, bracket 324 is shown to form a lower component of the biometric sensing system
301. Note further that lower bracket 324 is depicted with two fasteners that engage with two

outer holes in retainer 224.

[0108] FIG. 3D is a sample cross-section view of the electronic device 100 of FIG. 1,
taken along section A-A in FIG. 1 and showing another embodiment of a biometric sensing
system 301. The embodiment of FIG. 3D is similar to the embodiment of FIGS. 3A-B except
that the configurations of some components are different. Specifically, the flexible conduit
340 and associated connections, the configuration of the stiffener 314, and the seal region
309 are different.

[0109] Stiffener 314 is shown with additional thickness at outer areas. The additional
structural thickness will increase the rigidity of the stiffener, such that a relatively less degree
of rotational movement may occur during vertical displacement of the button housing 310.
[0110] The upper positioning of the flexible conduit 340 is extended in the embodiment
of FIG. 3D relative to that of FIGS. 3A-B. The first or proximal end of the flexible conduit
340 extends across substantially the entire horizontal portion of the encapsulant 333. This
configuration provides more overlapping between the flexible conduit 340 and the sensor
330. Such increased overlapping area may allow additional electrical output signal
processing to occur at the proximal end of the flexible conduit 340, and/or allow increased
robustness in electrical output signal transfer between the flexible conduit 340 and the sensor
330.

[0111] The lower positioning of the flexible conduit 340 is outside of the opening 222 of
the electronic device 100 in the embodiment of FIG. 3D. The flexible conduit 340 runs from

below the sensor 330, along an edge of the button assembly 310, to below the retainer 224.

[0112] The second or distal end of the flexible conduit 340 forms a portion of seal region
309. The distal end of the flexible conduit 340 is disposed below both the static seal 320 and
the face seal 318. The distal end of the flexible conduit 340 connects with the system
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connector 306 through the hot bar connector 322. A seal region 309 is formed by a stack of
seals and the distal end of the flexible connector 340. More specifically, a stack is formed of
face seal 318, static seal 320, and flexible conduit 340. The hot bar connector 322 connects

the distal end of the flexible conduit 340 and the system connector 306.

[0113] FIGS. 4A-B are cross-sections of a biometric button assembly disposed in an
opening of an electronic device taken along section B-B of FIG. 1. The biometric button
assembly 410 is disposed in an opening of an enclosure 120 of an electronic device 100. In
the embodiment of FIG. 4A, the button assembly 410 is stationary and includes a biometric
sensor 430. The biometric sensor 430 produces an output signal in response to a user touch to
a button input surface 212. The output signal corresponds to a biometric characteristic of a
user, such as a fingerprint. A flexible conduit 440 transmits the sensor data to a processor
positioned inside the electronic device. The button assembly 410 also includes a touch sensor
configured to detect an input to the button input surface 212. The touch sensor includes a
lower capacitive plate 420 which produces a signal indicating a user touch to the input
surface 212. The button is sealed by an O-ring seal 414 positioned between the button

housing 403 and an enclosure 120 of the electronic device.

[0114] The button housing 403 of the biometric button assembly 410 includes a
biometric sensor 430 configured to detect a biometric characteristic of a user. The biometric
sensor 430 is coupled to an input surface 212 disposed on a button housing 403 of the button
assembly 410. A flexible conduit 440 is operable to couple the sensor 430 to a processor of
the electronic device by transmitting signals from the sensor to the processor. The processor
is positioned in an enclosed volume 421 of the enclosure 120 of the electronic device. The
flexible conduit 440 passes from an interior volume 424 of the button housing 403 to the
enclosed volume 421 of the enclosure 120 by way of passage 427.
[0115] The biometric sensor 430 is similar to the sensors 230 and 330 discussed with
respect to FIGS. 2-3. An input surface 212 is positioned above the biometric sensor 430. The
biometric sensor 430 senses a biometric characteristic of a user, based on user interaction
with the input surface 212. In various embodiments, the biometric button assembly may be
used to determine a biometric characteristic.
[0116] The biometric sensor 430 detects inputs received at the input surface 212 and
provides an output signal associated with the detected input, for example, to a processor of
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the electronic device 100. More specifically, the sensor 430 provides or outputs a signal that
is triggered or prompted by user interaction with the input surface 212. For example, the
input surface 212 may be an input surface configured to receive a user input which may be
sensed by the sensor 430, the sensor 430 sensing or outputting a signal associated with a

biometric of a user.

[0117] The sensor 430 may be any type of biometric sensor that provides a signal
associated with a biometric of a user. For example, the sensor 430 may be a sensor that
provides a fingerprint biometric. The fingerprint biometric may be obtained by any means
known in the art, to include, without limitation, a capacitive fingerprint sensor, an ultrasonic
fingerprint sensor, and an optical fingerprint sensor. For example, the sensor 430 may be a
self-capacitive fingerprint sensor made of an array of capacitive sensing elements. Each of
the sensing elements measure the capacitance between the sensing element and a particular
portion of a user finger touching the input surface 212. The array, or matrix, of capacitive-
based sensors may be fine enough to decipher the ridges and grooves of a human fingerprint.
The differences in capacitance to the ridges and grooves of a fingerprint may be used to

produce a fingerprint.

[0118] A flexible conduit 440 receives the output signal of the biometric sensor 430 and
provides the output signal to the processor of the electronic device 100. The flexible conduit
440 may pass through passage 427 between the enclosed volume 421 of the electronic device
100 and the interior volume 424 within the button housing 403. A proximal or first end of the
flexible conduit 440 is disposed below the sensor 430 and within the interior volume 424. A
second or distal end of the flexible conduit 440 is disposed below the button assembly 410

and within the enclosed volume 421.

[0119] The button assembly 410 also includes a touch sensor configured to detect an
input to the button input surface 212. The touch sensor includes a lower capacitive plate 420,
which produces a signal indicating a user touch to the input surface 212. The touch sensor
and lower capacitive plate 420 may be configured in any of several ways to detect a touch.
Generally, the touch sensor may operate independently from the biometric sensor 430 or in

cooperation with the biometric sensor 430.
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[0120] The touch sensor may operate independently from the biometric sensor 430 by
using the lower capacitive plate 420 to detect a change in capacitance with a capacitive
element positioned above the lower capacitive plate 420. The lower capacitive plate 420 may
detect a capacitive virtual ground effect caused by a user touch (or near touch) to the input
surface 212. The measured change in capacitance is identified by the lower capacitive plate
420, producing an output signal from the lower capacitive plate 420. The lower capacitive
plate 420 output signal is transmitted to the processor of the electronic device by flexible
conduit 440" as will be described in more detail with respect to FIG. 4B, the input surface
212 may displace and/or deflect relative to the lower capacitive plate 420. Such a change in
relative distance causes a change in capacitance between the user finger and the lower
capacitive plate 420, which may be equated to a touch on the input surface 212.

[0121] The touch sensor may operate in cooperation with the biometric sensor 430. For
example, if the biometric sensor 430 is a capacitive-based sensor, then a capacitor of the
biometric sensor 430 and the lower capacitive plate 420 may form a two plate capacitive gap
sensor. The capacitor of the biometric sensor 430 and the lower capacitive plate 420 may also
cooperate to form a mutual capacitance system. A change in capacitance will occur when the
distance between the biometric sensor 430 and the lower capacitive plate 420 changes, either
due to movement or deflection of the input surface 212.

[0122] The output of the lower capacitive plate 420 of the touch sensor is provided to
flexible conduit 440°. Flexible conduit 440" receives the output signal of the lower capacitive
plate 420 of the touch sensor and provides the output signal to the processor of the electronic
device 100. The flexible conduit 440" passes through passage 427 between the interior
volume 424 of the button housing 403 and the enclosed volume 421 of the electronic device
100. A proximal or first end of the flexible conduit 440" is disposed below the lower
capacitive plate 420 and within the interior volume 424. A second or distal end of the flexible
conduit 440" is disposed below the button assembly 410 and within the enclosed volume 421.
[0123] Both the lower capacitive plate 420 and the flexible conduit 440’ are mounted to
shelf 422. The shelf 422 may be attached to the button housing 423 by a laser weld or other
joining technique. The shelf 422 may be separated from the enclosure 120 by a gap and/or
may be separated by the isolation sheet 415.
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[0124] An electrical isolation sheet 415 is positioned against a housing shelf of the
button housing 403 such that when the button assembly 410 is installed in an electronic
device, the button assembly 410 is electrically isolated from the electronic device. In one
embodiment, the electrical isolation sheet 415 additionally or alternatively functions as a seal
to inhibit the entry of contaminants into the electronic device and/or the button housing. For
example, the electrical isolation sheet 415 may be a gasket made of rubber, plastic, or another
suitable material.

[0125] The button assembly 410 engages an opening of an electronic device 100. The
electronic device 100 includes an enclosure 120 which defines an enclosed volume 421. An
opening 222 may be connected to the enclosed volume 421 by way of passage 427. The
enclosed volume 421 of the electronic device 100 may include components such as a
processor, data storage memory, and the like. An O-ring seal 414 is fitted between the button
assembly 410 and the opening 222 in order to prevent or restrict the entry of contaminants
into the enclosed volume 421 and/or the opening 222.

[0126] The button assembly 410 further includes a housing wall 423 extending from a
perimeter edge of the input surface 212. The input surface 212, housing wall 423, and
housing shelf 405 define the button housing 403. The housing shelf defines a lower end of
the button assembly. The housing wall 423 may comprise a trim portion. The trim portion
may be configured with characteristics similar to that of the adjacent portion of the electronic
device 100. For example, the trim portion may be of the same color, texture, and/or material
composition as the adjacent portion of the electronic device 100. The housing wall 423 is

configured with a perimeter channel to receive the O-ring seal 414.

[0127] The O-ring seal 414 contacts the housing wall 423 of the biometric button
assembly 410 and the opening 222 of the enclosure 120 such that contaminants are inhibited
from entering the enclosure 120 and the interior volume 424 of the button housing 403. The
O-ring seal 414 is disposed between the housing wall 423 and the opening 222. The O-ring
seal 414 restricts and/or prevents contaminants from entering the enclosed volume of the
electronic device 100 by way of passage 427. The O-ring seal also restricts and/or prevents
contaminants from entering the interior volume of the button assembly 410. More
specifically, the O-ring seal restricts and/or prevents contaminants that may enter a gap

between the housing wall 423 and opening 222 and thus enter one or both of the enclosed

-34 -

AliveCor, Inc. Exhibit 1002
IPR2023-00948
Ex. 1002.34



P33505US1

volume 421 of the electronic device 100 and the interior volume 424 of the button assembly

410.

[0128] The O-ring seal 414 may be manufactured of any known sealing material. For
example, the O-ring seal 414 may be formed of materials such as rubber and elastomeric
materials. In one embodiment, the O-ring seal 414 forms a water-tight seal. “Water-tight
seal,” as used herein, may be used to refer to a seal that prevents water entering an area of

interest.

[0129] Button housing 403 is attached to electronic device 100 by way of fasteners 402.
In the embodiment depicted, the fasteners 402 are screws. Other retaining means are
possible, to include press fits, clamps, and adhesives. The fasteners 402 are fixed to the
electronic device 100 such that a portion of each fastener extends into the button housing
403. More specifically, the fastener engages the housing shelf 405 of the button housing 403.
In one embodiment, fasteners 402 are made of a non-conductive material, such as a resin or a

plastic. In another embodiment, the fasteners 402 are of a metallic material.

[0130] In one embodiment, a seal is positioned between the button housing and a surface
of the opening of the enclosure. The seal inhibits the entry of contaminants into the electronic
device. In such an embodiment, the fasteners 402 attaching the button housing 403 to the
enclosure place the seal in compression. In one embodiment, the seal is the electrical

isolation sheet 415.

[0131] With attention to FIG. 4B, more detail of the biometric sensing assembly 410 is
provided. The biometric sensor 430 is depicted with components of sensing elements 408 and
sensor die 411. The sensing elements 408 are the active sensing components of a particular
biometric sensor 430. For example, as discussed with respect to FIGS. 3A-B, if the biometric
sensor 430 is a multi-capacitor sensor, the sensing elements 408 are the capacitive plate
elements that, together, form a matrix of capacitive sensing elements. The sensor die 411 is
shaped or configured to snuggly fit or securely retain the sensing elements 408. In one

embodiment, the sensor die 411 forms an interference fit with the sensing elements 408.

[0132] The sensor die 411 retains the sensing elements 408 in a substantially planar
configuration. Sensor overmold 433 is disposed below sensor die 411. In some embodiments,

sensor overmold 433 may at least partially hold or encircle sensor die 411.
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[0133] An input member 412 may be disposed above biometric sensor 430 and extend
across the top surface of the button housing 403. The input member 412 may be capable of
deflecting, or otherwise moving, relative to the lower capacitive plate 420. The input member
412 may move or deflect in response to a user touching or pressing on the input surface 212.
In one embodiment, the input member 412 is a cover glass, such as sapphire.

[0134] In one embodiment, the input member 412 includes a first or upper layer that
matches the housing wall 423. For example, the upper layer of the input member 412 may be
of the same material, or appear to be of the same material, as the housing wall 423. In one
embodiment, the input member 412 includes a second layer positioned below the first layer,

the first layer being a cover glass, such as a sapphire cover glass.

[0135] System interconnects 426 are disposed below the sensor overmold 433. The
system interconnects 426 electrically connect the signals output from the sensing elements
408 to the flexible conduit 440. The flexible conduit 440 bends downward into the interior
volume by way of passage 427, ultimately connecting to a processor of the electronic device

100.

[0136] The system interconnects 426 and the flexible conduit 440 are positioned within
or in contact with a compressible layer 404. The compressible layer 404 compresses to allow
slight deflection and/or displacement of the input member 412. Stated another way, the
compressible layer 404 is compressible, thereby enabling the input member 412 to slightly

displace or bend toward the interior volume 424.

[0137] In one embodiment, the compressible layer 404 is a heat activated (HAF) silicon
sandwich. The HAF silicon sandwich is a stack of the following five elements: heat activated
film, polyimide (PI), silicon, heat activated film and the flexible conduit 440. Other
configurations of the aforementioned elements are possible in other embodiments, to include,
for example, heat activated film, PI, then flexible conduit, and any other combination or
sequence of the elements. In other embodiments, the compressible layer 404 is made of any
combination of the above materials. System interconnects 426 may be positioned within all

or a portion of the compressible layer 404.

[0138] FIG. 4C is a sample assembly drawing of portions of the embodiment of a

biometric sensing system 401 of FIG. 4B. The stack of components will be described in a
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descending direction from the exterior of the button assembly downward, and from right to

left in FIG. 4C. Generally, the components of the biometric sensing system 401 interconnect.

[0139] Input member 412, which may be a sapphire cover glass, fits over sensing
elements 408 as fitted to sensor die 411. The assembly of sensor die 411 and sensing
elements 408 then fit to sensor overmold 433. Sensor overmold 433 is in turn disposed on
compressible layer 404, which in turn fits to a housing shelf of button housing 403. O-ring
seal 414 fits around a perimeter of button housing 403. Lower capacitive plate 420, with a
portion of flexible conduit 440", fits below the button housing 403. Next, electrical isolation
sheet 415 engages a lower portion of the button housing 403. Lastly, fasteners 402 secure the

button housing 403 to the enclosure 120 of the electronic device 100.

[0140] FIG. 4D is another sample assembly drawing of the completed button assembly
410 fitted to the electronic device 100 by way of fasteners 402. The fasteners 402 pass
through the enclosure 120 to secure the button assembly 410 to the enclosure 120. Other
configurations of securing the button assembly 410 to the enclosure 120 are possible, to
include use of other attachment devices, such as adhesives. In one embodiment, the button

assembly is secured to the enclosure 120 by an interference fit.

[0141] FIG. 4E is a sample cross-section view of the electronic device 100 of FIG. 1,
taken along section B-B in FIG. 1 and showing another embodiment of a biometric sensing
system 401. The embodiment of FIG. 4E is similar to the embodiment of FIG. 4B, except
that the configuration of the flexible conduit 440 is altered. Specifically, the flexible conduit
440 travels in a serpentine manner from below the sensor overmold 433 (the same starting
configuration as the flexible conduit 440 of FIG. 4B), to below the lower capacitive plate 420
(the same location as flexible conduit 440" of FIG. 4B), then bending downward into the
interior volume 42, ultimately connecting to a processor of the electronic device 100.

[0142] FIG. 5 is an illustrative block diagram 550 of an electronic device 100 as described
herein. The electronic device can include a display 516, one or more processing units 500,
memory 502, one or more input/output (I/0) devices 504, one or more button assemblies
506, a power source 508, and a network communications interface 510.

[0143] The display 516 may provide an image or graphical output (e.g., computer-

generated image data) for the electronic device. The display may also provide an input
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surface for one or more input devices, such as, for example, a touch sensing device and/or a
fingerprint sensor. The display 516 may be substantially any size and may be positioned
substantially anywhere on the electronic device.

[0144] The processing unit 500 can control some or all of the operations of the
electronic device. The processing unit 500 can communicate, either directly or indirectly,
with substantially all of the components of the electronic device. For example, a system bus
or signal line 512 or other communication mechanisms (e.g., electronic connectors) can
provide communication between the processing unit(s) 500, the memory 502, the /O
device(s) 504, the button assemblies 506, the power source 508, and/or the network
communications interface 510. The one or more processing units 500 can be implemented as
any electronic device capable of processing, receiving, or transmitting data or instructions.
For example, the processing unit(s) 500 can each be a microprocessor, a central processing
unit, an application-specific integrated circuit, a field-programmable gate array, a digital
signal processor, an analog circuit, a digital circuit, or a combination of such devices. The
processor may be a single-thread or multi-thread processor. The processor may be a single-
core or multi-core processor.

[0145] Accordingly, as described herein, the phrase “processing unit” or, more generally,
“processor” refers to a hardware-implemented data processing unit or circuit physically
structured to execute specific transformations of data, including data operations represented
as code and/or instructions included in a program that can be stored within and accessed from
a memory. The term is meant to encompass a single processor or processing unit, multiple
processors, multiple processing units, analog or digital circuits, or other suitably configured
computing element or combination of elements.

[0146] The memory 502 can store electronic data that can be used by the electronic
device. For example, a memory can store electrical data or content such as, for example,
audio and video files, documents and applications, device settings and user preferences,
timing signals, signals received from the one or more sensors, one or more pattern
recognition algorithms, data structures or databases, and so on. The memory 502 can be
configured as any type of memory. By way of example only, the memory can be
implemented as random access memory, read-only memory, flash memory, removable

memory, or other types of storage elements, or combinations of such devices.
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[0147] The one or more 1I/O devices 504 can transmit and/or receive data to and from a
user or another electronic device. The I/0 device(s) 504 can include a display, a touch or
force sensing input surface such as a trackpad, one or more buttons, one or more
microphones or speakers, one or more ports such as a microphone port, one or more
accelerometers for tap sensing, one or more optical sensors for proximity sensing, and/or a
keyboard.

[0148] The electronic device may also include one or more button assemblies 506
positioned substantially anywhere on the electronic device and configured to receive inputs
and transmit input signals to the electronic device, as described above with respect to

FIGS. 1-4. In various embodiments, the button assembly may be used to control various
functions and components of the electronic device, such as a graphical output of a display
516, an audio output of the audio I/O device 514, powering the electronic device on and off,
and the like. A button assembly 506 may be configured, for example, as a power button, a
key of a keyboard, a control button (e.g., volume control), a home button, a watch crown, or
the like. In one embodiment, a graphical output of the display 516 is responsive to the input
provided to the button assembly.

[0149] The power source 508 can be implemented with any device capable of providing
energy to the electronic device. For example, the power source 508 can be one or more
batteries or rechargeable batteries, or a connection cable that connects the remote control
device to another power source such as a wall outlet.

[0150] The network communication interface 510 can facilitate transmission of data to or
from other electronic devices. For example, a network communication interface can transmit
electronic signals via a wireless and/or wired network connection. Examples of wireless and
wired network connections include, but are not limited to, cellular, Wi-Fi, Bluetooth, IR, and
Ethernet.

[0151] It should be noted that FIG. 5 is for illustrative purposes only. In other examples,
an electronic device may include fewer or more components than those shown in FIG. 5.
Additionally or alternatively, the electronic device can be included in a system and one or
more components shown in FIG. 5 are separate from the electronic device but included in the
system. For example, an electronic device may be operatively connected to, or in

communication with a separate display. As another example, one or more applications can be
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stored in a memory separate from the wearable electronic device. The processing unit in the
electronic device can be operatively connected to and in communication with the separate
display and/or memory.

[0152] One may appreciate that although many embodiments are disclosed above, that
the operations and steps presented with respect to methods and techniques described herein
are meant as exemplary and accordingly are not exhaustive. One may further appreciate that
alternate step order or fewer or additional operations may be required or desired for particular
embodiments.

[0153] The foregoing description, for purposes of explanation, used specific
nomenclature to provide a thorough understanding of the described embodiments. However,
it will be apparent to one skilled in the art that the specific details are not required in order to
practice the described embodiments. Thus, the foregoing descriptions of the specific
embodiments described herein are presented for purposes of illustration and description.
They are not intended to be exhaustive or to limit the embodiments to the precise forms
disclosed. It will be apparent to one of ordinary skill in the art that many modifications and
variations are possible in view of the above teachings.

[0154] The present disclosure recognizes that personal information data, including
biometric data, in the present technology, can be used to the benefit of users. For example,
the use of biometric authentication data can be used for convenient access to device features
without the use of passwords. In other examples, user biometric data is collected for
providing users with feedback about their health or fitness levels. Further, other uses for
personal information data, including biometric data, that benefit the user are also
contemplated by the present disclosure.

[0155] The present disclosure further contemplates that the entities responsible for the
collection, analysis, disclosure, transfer, storage, or other use of such personal information
data will comply with well-established privacy policies and/or privacy practices.

In particular, such entities should implement and consistently use privacy policies and
practices that are generally recognized as meeting or exceeding industry or governmental
requirements for maintaining personal information data private and secure, including the use
of data encryption and security methods that meets or exceeds industry or government

standards. For example, personal information from users should be collected for legitimate
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and reasonable uses of the entity and not shared or sold outside of those legitimate uses.
Further, such collection should occur only after receiving the informed consent of the

users. Additionally, such entities would take any needed steps for safeguarding and securing
access to such personal information data and ensuring that others with access to the personal
information data adhere to their privacy policies and procedures. Further, such entities can
subject themselves to evaluation by third parties to certify their adherence to widely accepted
privacy policies and practices.

[0156] Despite the foregoing, the present disclosure also contemplates embodiments in
which users selectively block the use of, or access to, personal information data, including
biometric data. That is, the present disclosure contemplates that hardware and/or software
elements can be provided to prevent or block access to such personal information data. For
example, in the case of biometric authentication methods, the present technology can be
configured to allow users to optionally bypass biometric authentication steps by providing
secure information such as passwords, personal identification numbers (PINs), touch
gestures, or other authentication methods, alone or in combination, known to those of skill in
the art. In another example, users can select to remove, disable, or restrict access to certain

health-related applications collecting users’ personal health or fitness data.
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and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).
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CLAIMS

What is claimed is:

1. An electronic device comprising:
an enclosure having an enclosed volume and an opening formed in a sidewall;
a processor positioned in the enclosed volume;
a button assembly within the opening, the button assembly comprising:
an input member having an input surface; and
a biometric sensor positioned below the input member and configured to produce
an output signal in response to a touch on the input surface, the output signal corresponding
to a biometric characteristic;
a seal positioned between a sealing surface of the button assembly and the enclosure;
and
a flexible conduit coupled to the biometric sensor and configured to transmit the
output signal to the processor; wherein:
a portion of the flexible conduit is disposed between the sealing surface and the

enclosure.

2. The electronic device of claim 1, wherein the button assembly further comprises:

a tactile dome switch configured to compress in response to a press on the input
surface;

a plunger positioned below the biometric sensor and above the tactile dome switch,
the plunger displacing and compressing the tactile dome switch in response to the press on
the input surface; and

a retainer defining an aperture housing the plunger; wherein

the retainer defines the sealing surface of the button assembly.

3. The electronic device of claim 1, wherein:
the seal includes a gasket and a pressure sensitive adhesive (PSA) layer; and
the portion of the flexible conduit is positioned between the gasket and the sealing
surface of the button assembly.
-42 -
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4. The electronic device of claim 1, wherein the seal is overmolded around the portion

of the flexible conduit.

5. The electronic device of claim 1, wherein the flexible conduit passes through an

aperture in the seal.

6. The electronic device of claim 1, further comprising a passage extending from the

opening to the enclosed volume, wherein the flexible conduit passes through the passage.

7. The electronic device of claim 6, wherein:
an enclosure shelf is defined at the bottom of the opening;
the passage is formed in the enclosure shelf; and

the seal encircles the passage.

8. The electronic device of claim 6, wherein the portion of the flexible conduit encircles
the passage.
9. The electronic device of claim 1, wherein the biometric sensor is a fingerprint sensor

and the biometric characteristic is a fingerprint.

10. The electronic device of claim 1, wherein:
the biometric sensor comprises an array of capacitive sensing elements that are

configured to detect either or both of ridges and grooves of a user’s finger.

11. A fingerprint sensing system for a wearable device comprising:
an enclosure defining an enclosed volume and an opening along an exterior surface;
a processor disposed in the enclosed volume;
a button assembly positioned in the opening and defining an input surface, the button
assembly comprising:

a fingerprint sensor positioned inward from the input surface; and

-43 -
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a retainer positioned inward from the input surface and defining a sealing surface;
a seal disposed between the sealing surface of the retainer and a surface of the
opening;
a passage extending from the opening to the enclosed volume; and
a flexible conduit electrically connecting the fingerprint sensor to the processor;
wherein:
a portion of the flexible conduit is disposed between the sealing surface of the retainer

and the surface of the opening.

12. The fingerprint sensing system of claim 11, wherein the flexible conduit extends
through the passage.
13. The fingerprint sensing system of claim 11, wherein the flexible conduit is

coupled to a second flexible conduit that extends through the passage.

14. The fingerprint sensing system of claim 11, wherein the fingerprint sensor is

further configured to detect a touch.

15. The fingerprint sensing system of claim 11, wherein:
the button assembly further comprises a tactile dome switch disposed inward from the
retainer; and

the tactile dome switch compresses in response to a press on the input surface.

16. A watch comprising:
an enclosure defining an enclosed volume and an opening formed in a sidewall;
a processor disposed in the enclosed volume;
a display positioned within the enclosure and operably coupled to the processor;
a watchband attached to the enclosure and configured to couple the watch to a user;
and
a button assembly disposed within the opening, the button assembly comprising:

a button housing;
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an input member with an input surface;

a fingerprint sensor positioned below the input member and configured to produce
an output signal in response to a touch on the input surface, the output signal corresponding
to a fingerprint; and

a touch sensor configured to detect the touch.

17. The watch of claim 16, further comprising:

a flexible conduit electrically coupled to the fingerprint sensor and configured to
transmit the output signal to the processor; and

a passage extending from the opening to the enclosed volume; wherein

the flexible conduit extends from the opening to the enclosed volume through the

passage.

18. The watch of claim 16, further comprising:
a seal positioned between the button housing and a surface of the opening; and
a fastener attaching the button housing to the enclosure and placing the seal in

compression.

19. The watch of claim 16, further comprising a compressible layer disposed below the
fingerprint sensor, the compressible layer compressing to receive a displacement or a

deflection of the input member upon receipt of a user force to the input surface.

20. The watch of claim 16, further comprising an electrical isolation sheet disposed

between the button housing and the enclosure.
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ABSTRACT

A biometric button assembly may be disposed in an opening of an enclosure of an
electronic device. The biometric button assembly may include an input member that forms an
exterior surface of the button housing and is configured to receive inputs, for example from a
user of the electronic device. The biometric button assembly may further include a biometric
sensor for detecting the received inputs and transmitting a signal to a processor of the
electronic device. The signal may correspond to a biometric characteristic, such as a
fingerprint. A flexible conduit may transmit the signal to the processor. A portion of the
flexible conduit and a seal may be positioned between the button assembly and the enclosure

that prevents contaminants from entering the button housing and the enclosure.
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the amaunt of time vou require 1o complete this form andfor suggestions tor reducing this bmdeq shouid Be sent to the Chief information Officer, 118, Patent and
Trademark Office, U5, Department of Commerse, Pu0. Box 1450, Alexandiia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TG THIS

ADDRESS, SENDTO: Commissioner for Patents, P.0O. Box 1450, Alexandria, YA 22313-1450.

if you need sssisiance In completing the form, call 1-800-PTC-8198 and selest option 2.
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EFS ID: 29561963
Application Number: 15627336
International Application Number:
Confirmation Number: 7423
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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
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1B Patent and Trademark Qffice] 1S DEPARTRENT OF COMMERCE

Linder the Papsnrnr Regliction Act of 1008, 6o Hersins sre reguirsg fo respond 1o s oallachion ot inforvation vnless it displeys & valic TRB conbral aumper.

4 DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
' APPLICATION DATA SHEET (37 CFR 1.76)

——easen

Titleof | ELECTRONIC DEVICE HAVING SEALED BUTTON BIOMETRIC SENSING SYSTEM

invention

P33506US1

As the below named inventor, | hereby declare that:

This declarstian En}

s directed fo: @ The aftached application, or

L United States application:or PCT international application numbar

fited an

The above-identified application was made or authorized to be'made by me,

| beligve that | am the onging) inventar of an original joint invenior of & claimed inverdisn in' the application.

| hersby acknowledge that any willful false statement made In this declaration is purishable under 18 U.8.C. 1001
by fine or imprisonment of nol more than Bve (8) years, or both,

WARNING:
Petiioner/applicant is coutioned 1o avaid submiitting personal information’ in documends filed in a patentapplication that may
contribule to dentity theft. Personal information such as social security numbers, bank ageount numbers, or credit card numbers
{other than a check ar oredit card authorzation form PTO-2038 submitted for payment purposss) is never sequired by the USPTO
{0 supporta pedition or an application. 13his type of personal information is included in docthents submittad to the LUSPTQ,
petitichersfapplicants should consider redacting such persgnal infosmation fram e donuments befors submitling than to the
USPTO. Fetitoner/applicant is advised that the record of a patent application is available to the public shier publication of the
apphcation {unisgs a non-publication request in compliance with 37 CFR 1.213(a) 18 made in the application) orissuance of a
paterd. Furthermiore, the record from an abandoned application may also be available to the public if the application iy
referenced in a published application oranjssuad patent (see 37 OFR. 1,14}, Checksand cradit pard authorzalion fomms
PTO-2038 submitted Tor payment puipossas are nof refained It the agiplication file ang therefore are nol ‘puldicly available.

LEGAL NAME OF INVENTOR

inventor: Dale {Tplional)

Tyler S, Buistinell

SR

- S
Signature:

kwh‘\‘\"“. " o -
Note: An appiication datg shest (PTOEE14 or squivalent), inchuding taming the antire inventive snlity, must sccempany this formy ar must have

| bizes previously flede Use an additional RTOIAIRK foray for each agditionst inverntar

Thig coillediion of wiseiwiinn teguired B35 QS0 118 gnd 37 CFR LAY The informaticn is required o ohiain or e tain 3 Bensfit by the public wiich i fo s fang
by the USPTO o pracess) sn spplvation, Gontidentialty is goveraed by 35 W0 122 and 30 CFR 111 and 134, This soliegtion 3
campizin: Priuding gathering, sespasiog, s submitiag e complaed appicaton form to e UBRTH Time wilvary depending vpon-the ingiigual cese. Any
commedy 00 the amprrbad me you seiee 1 annplete g formy andfer suggestions for reducing ihis burden, shauld be sent io e Chisf Informaton Offcer, WS,
Batent andg Tredematk Cifice, ULS Depariment of Comiarcd, PO, Box 1450 Aloxandna, VA 233131480, DU NQT SERD PERS OR COMPLETED FORME TQ
THIZADDRESS SEND TO: Commissionerfor Patents, P.Ou Box 1450, Alexanadria, VA F2313-14850.

#you npad desiianne it complatiog tie i, osn -880-PTD-9758 dad ywlec! spfion &
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PTOMAIAGY {08-12)
nrough 013172014 OMB 6881-0032
5. DEPARTMENT OF COMMERCE

Appraved for us
U. S Patent and Trademark Offi

Under the Paperwark Reduction Act of 16658, no persons are required o respand to a celiection of information uniess i dys.) ays a valid GMB cormtrol number,

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.786)

Title of | ELECTRONIC DEVICE HAVING € EALED BU TTON BEOMETREC SENS?NG SYSTEM

inverntion

P33505US1

As the below named inventor, | hereby declare that

This declaration @]

is directad to- ] The atlached application, or

J United States application or PCT international application number

fited on

The above-identified apglication was made or authorized to be mads by me.

t believe that { am the original inventor or an odginal joint Inventer of a clairmed invention in the application.

)

! hereby acknowledge that any wiliful {alse statement made in this declaration is punishable under 18 U.S &, 1008
sy hne or imprisonimant of not more than five (8) years, or both,

WARNING:

Petitorerapptinant is cautionad o avold submitling personal information in docurnents filed in a patent applicalion that may
contribute to identiiy theft. Parsonal information sunh as social security numbars, bank account numbers, or credit card numbers
{other than a check or oredit card authorization form FTO-2038 submitted for paymerd purposes) is never requirad by the USPTO
{0 support a petition or an application. i this type of personal information is included in documents sulmiited o the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitiing thern to the
USPTO. Peliioner/applicant is advised that the record of a patent appiica‘tisn ia available 1o the public alter pub!ix,a‘iun of the
application {unkess a non-publication request in compliance with 37 GFR 1.213{8) is mada in the application) or issuance of a
patent, F'-rthgrmure. the record fror an abandoned application may also be avadakle o the public if the application is
referenced in a published application or an issued patent {(see 37 CFR 1.14). Checks and credii card autharization forms
PTO-2038 submilted for payment purposes are not retained in the application file and therefore are not publicly availabla.

LEGAL NAME OF INVENTOR

fwentor: James . Hariuchi Date {Optional} -"‘“
$ e Fa {7FED \
Signature: fad TAINS L o N Y
o8 s D
i«\-»"' e e

Note' An apgiication data shest (PTOSB/14 or equivalent), including naming the entire inventive entity, must accompany this form ar must have
beern previcusly fled. Use an addifonal FTO/AIADY form for each additions! inventar

This eotiedtion of information js reguired by 351180, 118 and 37 OFR 1,84, The information is required 1o obitain o mam a danefit by th
by the USPTQ 1o process) an applitation Con is governes by 3 S G122 and 37 CFR 111 and 1,14, This coliection is esti
compiele, including gathering, preparning, an beitling the completed a'\p: icatinn farm {o the USPFTQ. Time will vary ds .,Mmq upen th& il
comments on the amourt of time you reguire to complete this form and/od sug ng tor radusing this burden, should be sent to tha Chief Mfﬂrr“*' sig} Omm i1s
Patem and Trademark Office, UL.S Depariment of Commercs, PO, Box 1458, Alaxsndiia, VA 22312-1480, DO NOT 8 h) FEES OR COMPLETEDR FORMS TO
THIS ADDRESS. SEND TQ: Commissionear for Patents, P.O. Box 1450, Alexandria, VA 223131450,

if you peed assistanice o1 compleling the form, cail 1-800-FTO-$19¢ and sejact optien 2
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Appeovsi o use through BRI OMB AN T008E

WS- Patritand Trademark (iice US DERPARTMENT OF COMMERCE

{ingder the Fapenvark Reduaiicn Act of 1995, o parsoas gre fequired o respond o a cotteotion of iafoamatan nniess {dispays o valid OB sonigt nimber.

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

g

Titeof | ELECTRONIC DEVICE HAVING SEALED BUTTON BIOMETRIC SENSING SYSTEM

Invention

P33505U81

As-the below named invenior, | herehy declarg that

This declaralion - o st
e b [g] The attacted spplication, or

[E United Slates application or PCT international application number

filag on

The above<identifiéd sppdication was made or authorized (o be made by mig.

| believe that | am the eriginal invenicr or an.original joint inventor of & cisimad invention in the application.

| hersby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more thar five (5} years, or hoth,

WARNING!:

| Petitioner/applicant is cautioned to avoid sulsmiting persanal information in-documents Bled in a palent application that may
coniribute to identity thefl. Pamorel information such as-social security nunibers, bank acoount numbers, of oredit card rumbers
{othir than a check or credit card authorization form PTO-2008 submitied for payment purposes) is hever requirad by the USFTO
to support 2 petition or anapplication. If this type of personal informalion s included in documents submitied to the USPTO,
petifionersiapplicants should consider redacting such personal information from the documents bedors stbmiting them toihe
USPTO. Pelitionarfapplicant is advised:thal the racord of 4 patent spplication is availshle to the pulllic after publication pfihe
appiication {urleera non-publicalicn requestin compliance with 37 CFR 1.213{a} is made in the application} orlasuance ol a
patent, Furnhsrmore, the record from anabandoned application may also be avallable to the public if the application s
referenced ina published application or an issuad patent (see 37 CFR 1.14). Checks and credit card autharization forms
PTO-2038 submitted for payment purposes are not relained iy ha applicativn il and thsrsfore are not publicly available.

LEGAL NAME OF INVENTOR

Ifventon: M§ch8&£ K. MCCG%‘d Date {Optional} | é;"{fl’f 2@ {?

s, 77
Signature: f’;)/%f/!:j £ /;é

Note: An application data sheel {(PTQ/SE/14 or equivalent), including naming tha enfirg inventve entity, must accompany this oy or must have
bean previously flad. Use anadditional PTORIAGT form for each additional inventor

ity 3 Bensit e public whishes W tand
Solzohon s astimaled 1o 3ke T minste fo

RO IR reguired 10 ohtEn 9 1%
Pand ITCER L AN and 1 TR

Triscoledtin i
UBPTO i e
S

irsgibuet

LSV

aiicdey

SC1IE and 3T CFRULEE Tha b
&3 i govamat by 38 L8 1

st o B YU TRspsive o compiele 1
Patent and Trademak Oifice, U.S: Depyrtmentof Gommerce. PO, Hox 1980, Alexangtis, WAZ
THIS ADDRESS. SEND TO: Comimissioner tor Patenis, PO, Box 1450, Alexandris, VA& 22313:1450,
i poassd aneisianne iy coaursiing Gy et ool B0 PTELE IR and sefsed opfion 2.
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Approvad for use throngh BIAN201S, DMB 068510032

LB, Fatentand Tradsmaek Dilice; U 5. DEPARTMENT OF COMMERCE

Linder the Paparesrk Redigion &t of 19488, no parsors gre required to respoil 1o o colissiion of iformation uniess it displays’a vakd OB controf nuimber,

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

Title of | ELECTRONIC DEVICE HAVING SEALED BUTTON BIOMETRIC SENSING SYSTEM
Invention. |

P33505US1

As the below named inventor: | hereby declara that:

This declaration | _ (b
(s tiractad lo: @ The attached application; or

D Unitad States application or PCT international application number

filed on

The above-identified application was made orauthorized o be mada by me,

{ believe that t am the original inventor or &n origival joint inventor of a claimed Invention i the application.

I hersby acknowiedge that any williul false staternent made in this declaration is punishable under 18 U.5.C. 101
by fine or impeisoniment of notmares thart Bve/ {5} years, or Both,

WARNING:

Petitionerapplicaniis cautioned fo svaith subimitiing perstnal infofmation v donuhents fited i a ateht application that may
contribute to ideniity theft. Personad information such as social security numbers, bank account nurnbers, or eredit card numbers
{other thana check or credit card authorization form PTO-2038 submitted for payment purposes) is riever réguired by the USPTO
ta support & petition or an spplication. IFthig type of personal inforvation s included in documents submitted o the  USPTO,
petitionsrs/applicanis shoidd consider redacting such personal information from the documenis befors submilling them o ihe
LUSPTO. Petitioner‘applicant is advised that the racord of a palent application is available lo the pubilie after publication of the
-spphication fuoless & norvpublicatiorrrequest v complianca with 37 CFR 1. 243 e) is-made in the applicationy or issuanceiof a
patant. Furthermare, the récard from an abandonad application may also be available to'the public i the' agplication is
refarenced inva published application or an issued patent (see 37 CFR 1.14). Checks and credii card authonzation forms
PTO-2058 submitted for payment putposes afe ot relained in the appiication fife and therafors are not publicly availabile:

LEGAL NAME OF INVENTOR

i
s
W

invenior: Trevor :F/i\lp_es)S Date {thiomai}: s:’; {2

ey

A ,

Sighatirg: S
) &

Note: An applizalion data sheet {PTOSRINM o squivalent), incloding naming the sotire inventive artity, must accompany $is fom o irist have
heen gravicusty fled, Usa an additional PTOMIANT form for edch additional inventar,

This caliwetion of informialion ds requlad 35 U BWE, 115 3nd 37 CFRLAS. The nlormalion i wadubad o siiain of vtain 2 bansht by the puldic which is o il Gand
by W USPTO o pronsss] an application. Confidentiality isgosrmed by 358 ULS.CO127 and 87 CFREYHiwwd 418, This oafleotion is extimated o tade 1 minute
campisteingliding gatharing, prepsiteg. and submiting the camdeled dpplicalion farm o the LSPTO Time will vsry dopending upin the ndividual o
coramenls o ihe Bmipin of Hime Yo regiis erronisii s Tormy andies susgestons for wedusing s burden, shoid be sentip the CRef Information Officer, LIS
Patentand Tradamark Offics, U.8. Depariment of Commergs, F.0, Hox 1450, Algkendriy, ¥A.22313-1450. DO NOT SEND FEES OB COMPLETED FORMS TQ

3
THIS STDRERS. SEND TO: Comrmissioner for Paterits, P.O. Box 1450, Alexandria, VA& 22313-1450,
Wy pecd assigtanes i amplefing the funs, ol - #00F TS0 08 andsefist aplioh &
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/627,336 06/19/2017 1740 P33505US1 20 3
CONFIRMATION NO. 7423
62579 FILING RECEIPT

Lo Bromnstein Hyatt Farber Sohreck, LLP 00 L L

410 Seventeenth Street
Suite 2200
Denver, CO 80202

Date Mailed: 06/27/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Tyler S. Bushnell, Mountain View, CA,;
James G. Horiuchi, Fresno, CA;
Michael K. McCord, Mountain View, CA;
Trevor J. Ness, San Francisco, CA;
Applicant(s)
Apple Inc., Cupertino, CA;

Power of Attorney: The patent practitioners associated with Customer Number 62579

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 06/23/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/627,336

Projected Publication Date: Request for Non-Publication Acknowledged
Non-Publication Request: Yes

Early Publication Request: No
Title

ELECTRONIC DEVICE HAVING SEALED BUTTON BIOMETRIC SENSING SYSTEM

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/627,336
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
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(54)  Strategically located fouch sensors in smartphone casing

(57) A wirsless or handheld device or phong is
equipped with corner sensors which control functioning
of the device. The corner sensors are configured based
how a user holds the handheld devics while utilizing the
corner sensors, The corner sensors may also be config-
ured based on a spalial orientation of the handheld de-
vice. The corner sensors may be configured based on
which hand or hands contrel the corner sensars, the dex-

Cornei Sensor
122

Front of Device
i1a

~
{

Y

1367 1.~

A
Correr Sensoy 1247 L7

Figire 1

terity of the fingers controliing the sensors andfor the spa-
tial orisntation of the device. The corner sensors may
include a touch sensor, a trackpad and/or a pressure
sensor and may detect various singie sensor inputs or
simultaneous gestures. The device may sense when it
is held in a hand and may disable the corner sensars
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Bescription
BACKGROUND OF THE INVENTION
1. Technical Field

[0001] Thissystemrelalesic ahandheld electronic de-
vice, and more particularly, to strategically locating sen-
sors on a handheld elecironic device casing.

2. Related Art

{06002} Handheld electronic devices, such as smart
phones ofien have swilches placed on the sides of the
outside casing of the device. The switches may be glaced
on the sides of the device Tor easy access. Such place-
ment of special furnction switches may enable a user {o
direstly activate or contrel varicus funsctions guickly, with-
out having to navigate through multipie levels of a graph-
ical user interface to find 2 software control. For example,
a racker swilch or push button on the side of a smart
phone may enable a user ¢ quickly control the volume
of the device, Even devices that may have cther physical
user interfaces, such as touch screens, mechanical key-
boards and thumb wheels on the face of the device, may
have various spacial purpose switches on the sides of
the device.

SUMMARY

fO003]  Amethodis disclosed for controlling a handheid
device. The method includes receiving input by one or
more cornar sensors on the handheld device. Each of
the cormner sensors may be squipped on arcunded corner
of a case edge of the handheld device. Cne or more of
the corner sensors may be configured based on how a
user holds the handheld device for utilizing the corner
sensors. The corner senscrs may aise be configured
hased on a spatial orientation of the handheid device.
Functions of the handheld device may be cortrolisd
based on the input received by the one or more corner
SENSOTS.

[0B04] Other systems, methods, features, and advan-
tages will be, or will become, apparent to one with skill
in the art upon examination of the following figures and
delailad description. iUis intended thal all such additional
systems, methods, features, and advantages be includ-
ed within this description, be within the scope of the in-
vention, and be protectad by the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The sysiem may be better understood with ref-
erence o the following drawings ard description. The
components in the figures are not necessarily o scale,
emphasis instead being placed upen ilustrating the prin-
cipies of the invention. Moregver, in the figures, like ref-
erenced numerals designate corresponding paris

~
(&

20

[
<

throughout the different views.

{0008] Figure 1is an angle view of a handheid elec-
tronic device with sensors located onone or more corners
of the device.

{0007} Figure 2 is a diagram of a handheld electronic
device with corner sensors utitized in a right hand mede
or in a left hand mode.

{0008] Figure 3 is a diagram of a handheld electronic
device with corner sensors utilized in 2 two handed mode.
[0B08}] Figure 4 is a diagram of a handheld electronic
device with corner senscrs as held in a portrait orientation
and ae held in a landscape orientation.

{0018} Figure 5 is diagram of a corner sensor on a
handheld efecironic device with 2 single click zone uti-
lized for input 1o the device.

{0011] Figure 8 is diagram of two click zones utilized
for input fc a corner sensor of a handheld electronic de-
vice.

{0012] Figure 7 is diagram of forward and backward or
bidirectional metion ulilized as gestures for input to a cor-
nier sensor of & handheld device.

{0013] Figure 8is a diagram of a corner sensor that is
operable to detect and/or register movement in at least
two dimensions.

{0014} Figure 8 is a diagram of a corner sensor that
may detect wheel or rotational maotion utilized as a ges-
ture for input to a corner sensar.

{0015) Figure 10 is an illustration of an exemplary
handheld alectronic device that may be controlled using
CNE Of MOre Corner sensars.

DETAILED DESCRIPTION OF THE EMBODIMENTS

{00161 The system briefly descrived above and de-
scribed in further delail below generally relates to a hand-
held electronic device which may be a wireless phone,
a smart phone, a computsr tablet, or may be any hand-
held glecircnic device. A user may control the handheld
device via sensors located on the comners of the device.
The carner location of the sensars may anable easy ma-
nipulation of the controls while the user holds the device
in one hand. The corner sensors may include touch
and/or pressure sensors. The cormner sensors may be
configured based on the orientation in which the device
is being held in the user's hand or which hand is holding
it. The device may sense when it is being held and may
disable the corner sensors when it is not in use in order
0 avoid accidental sensor input. The handheld electronic
device may be referred o as a wireless device, a hand-
fhield device, phone or a smart phone, for example.

{8017} To aid the reader in understanding of the fune-
ticns and structure of the handheld device, reference will
now be made to Figure 1. Figure 1is an angle view of a
handheld device 100 that includes corner sensars locat-
ed on one or more corners of the device. In some sys-
tems, the handheid device 100 may be & wirsless phone,
for example, & smart phone. However, the system is not
limited to any specilic type of handheid slectronic device
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and may be, for example, a iablet computer, a gaming
device or 2 media device. The handheld device 100 may
inciude a front 110, a back 112 and sides 130, 132, 134
and 136,

{0022] Although Figure 1 ilustrates the handheld de-
vice 100 equipped with four corner sensors 120, 122,
124 and 126, the device may have fewer cornear sensors.
For example a handheid device 100 may have a top left

f0018] The front 110 of the handheid device 100 may &  corner sensor 122 and a fop right corner senscr 120, In
comprise & user interface, for example, adisplay and one ane exemplary use case, the handheld device 100 may
or more input sensors. For example, a8 mechanical key have 2 smart phone form fastor and may be held inong
pad for entering alpha and/or numeric characters, a hand with thumb and index finger used (e control the top
touch-screen display and/or a thumb-wheel may be lo- right and left corner sensors 120 and 122, For a right
cated on the front 110 of the device. Also, various push 10 handed person, the right hand thumb may operate the
buttons, rocker switches, track balls, optical sensors, righttop corner sensor 120 and theright hand index finger
voice sensors, pressure sensors or touchpads, may be may operate the left top corner sensor 122, Allernatively,
equipped on the handheld device 100 to enter informa- the handheld device 100 may be held in two hands and
tionor contral its operation. The system is not limited with the cornar sensors may be contrelled with both hands.
regard o any specific types of user interfaces that may 75 In some user modes, all four of the corner sensors 120,
be located on the handheld device 100, 122, 124 and 126 may be activated for conlrol of the
[G018}] The sides 130, 132, 134 and 135 of the hand- handheld device 100.
held device 100 may be located between the front 110 {00231 The handheld device 100 may be configured
and the back 112 of the device. The sides 130, 132, 134 for use in different positions or orientations, such as por-
and 136 may be part of a case edge of the handheld 20 trait or landscape mode. The device may be rotated up-
device 100. In some systems all or a portion of one or side down or sideways and the corner sensors may be
more of the sides 130, 132, 134 and/or 136 may be cov- contigured for use according to a current position. Differ-
ered in a conductive material such as afuminpum. How- ant corner sensors may be activated whan the device is
ever, the system is not limited in this regard. arignted in different positions. The configuration may be
[0020] Although Figure 1 represents the handheld de- 26 adapted automatically by the device andfor may be set
vice 100 as arectangular box, with flat sides and rounded based onuser input. The handheld device 100 may have
corners, the system is not iimited in this regard and may internal senscrs such as a gyroscope o enable config-
comprise any suitable form factor for a handheld device. uration of the corner sensors 120, 122, 124 andfor 126
Forexample, any of the front, sides or back of the device accarding o spatial arientalion of the device 100.
may be curved. Alsc the corners or edges between any 30 {0024} In some sysiems, the corner sensars 120, 122,
of the front, the back and/or the sides of the device may 124 and 126 may be used to trigget or contrel a specified
be curved and/or may be angular. The handheld device function or may provide guick access o an often used
may have a clam sheli form factor or comprise an ex- function. For exampie, the corner sensors may be con-
tendable keypad. in one exampie, the handheld device figured to increase or decrease volume or enable and
100 may be shapad o fit comfortably in a user's hand 35  disable a speaker funclion. In some sysiems the corner
while the user controls or manipulates a user interface sensors may be utilized for 2 broader range of contrel.
andfor input sensors such as one or More corner sensors For exampie, the corner sensars 120, 122, 124 andfor
120, 122, 124 and 1286. in another example, the front 110 128 may provide mouse functionality or interaction with
of the handheld device 100 may comprise a flat touch- cbjects displayed on a screen. The corner sensors 120,
screan that may exterd to the edges ofthe device ormay 40 122124 and/or 126 may enable navigation coniral, char-
wrap around {o one or more sides 130, 132, 134 and 136 acter entry, image control and varicus forms of commu-
of the device. nication. in some systems, the corner sensors 120, 122,
f0021] Thecornersensors 120, 122, 124 and 126 may 124 and/or 128 may be utilized for gaming control, The
be located on or near where two of the sides 130, 132, corner sensors are not limited to any spacific application
134 and 136 meei with the front 110 and/or the back 112 45 and may be utilized for any suitable application.
of the handheld device 100. The corner sensors 120, {00251 The cornersensors 120, 122, 124 and 126 may
122, 124 and 128 may be flat, curved and/or angular. comprise any suitable type of sensor or control mecha-
The corner sensors may face in any direction on the cor- nism for input by a user to the device 100, For example,
ners of the device 100. insome syslems, a comer sensor cne or more of the comer sensors 120, 122, 124 and 128
may wrap from a first tc a second side, for exampie, the 50 may comprise iactile or touch sensors which may be uti-
corner sensor 120 is shown in Figure 1 as wrapping from lized to enter information or trigger a function within the
side 130 (o side 132. The corner sensors 120, 122, 124 handheld device 100. In some systems the corner touch
and 126 may wrap from one or more of the sides 130, sensors 120, 122, 124 and/or 126 may comprise a min-
132, 134 and 136 onto the front and/or onto the back al iature track pad located at or near the corners of the hand-
or near the corners of the device 100. In this manner, the 8 held device 100. For example, & smart phone may be
corner sensors 120, 122, 124 andlor 126 may be equipped with track pads ons or mare corners of the de-
equispad on a corner of a case edge of the handheld vics 100, The corner sansor track pads may be flat or
device 100. curved. The corner sensor track pads may sense motion
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ar movement along the surface of the track pad by a
finger or thumb, for example. The corner sensor track
pads may be fully functioning or may be limited in func-
tion. For exampie, the corner sensor frack pads 120, 122,

o2

takenly confacting or touching one or more of the corner
sensors 120, 122, 124 and 126 and inputting uninten-
tionat or false information.

{00291 insomesystems, the handheid device 100 may

124 and/or 128 may detect movement gver x, y planar &  aulomatically detect when it is being held and as a result
coardinates of the pad or may be limited to deteching may enable cne or more appropriate corner sensors 120,
movemant in a linear fashion such as forward and/or 122, 124 and 126 for use. it may defect that it is notbeing
backward gesiures by a user’s thumb or finger. In some held and as a resull, may determine io disable one or
systems, the corner sensar frack pads 120, 122, 124 more of the corner sensors 120, 122, 124 and 128, Var-
andior 126 may defect and register 3 tap or click gesture 70 icus surfaces of the handheld device 100, for example,
which may frigger an operation in the handheld device any of: one or more of the sides or edges 130, 132, 124
160, and 138, one or both of the front 110 and the back 112
[06026] Cne or more of the corner sensors 120, 122, and one or more of the comers 120, 122, 124 and 126
124 and 126 may comprise a pressure sansor that may of the device 100 may comprise sensors 150 that may
be ulilized 1o enter information or a control operaticn in 75 be operable 1o detec! human touch. Input from one or
the handheld device 100. in some systems a pressure more of the human touch sensars 150 may be utilized (o
sensor may be combined with the touch sensor in one determine when the device 100 is being held. Exemplary
or more of the corner sensors. For example, one or more sensors 150 that may be ulilized t¢ determine when the
of the corner sensors 120, 122, 124 and 126 may detsct handheld device 100 is being held may comprise resist-
movement and pressure individually and/or simultane- 20 ance sensors, conductance sensors and/or one or more
ausly. The comer sensars 120, 122, 124 and 126 may capacitance sensars. For example, an array of capaci-
detect one or more pressure gestures, for exampie, a tance touch sensors 150 may be located on specified
pressure sensormay ragister aninstanca of applied pres- portions of the surface of the handheld device 100. A
sure such as a click when a user applies at least a spec- user's body capacitance may be utilized by the capaci-
ified level of pressure taone or more of the cornersensor. 25 tance touch switches to detect when the handheld device
Moreover, a prolonged applied pressure gesture may te 100 is being haid or touched or when itis not being held.
detected. In some systems various levels of pressure For examgie, a pattern of human touch detected via sen-
such as 2 high, medium or light pressure may be detect- sors 150 on any of: one or more of the surfaces such as
ed. A continuously varying pressure level may also te the sides or edges 130, 132, 134 and 136, one or bath
detected. In some systems, a user may apply pressure 30 ¢of the front 110 or the back 112 and one or mora of the
simuitangously 1o two or more of the corner sensors 120, corners 120, 122, 124 and 128 of the device may be
122,124 and 126 which may be registered by the hand- registered by device software 1o indicate that the device
held device 100 as a squeezing gesiure. 100 is being heid. Similarly, one or more electrorasistive
f0027] The corner sensors 120, 122, 124 and 126 are sensors 150 may comprise one or more resistance touch
not limited (o any specific sensor or input technology and 35 switches that may detect when the device is being held.
may comprise any suitable sensors or input mechanisms I instances when the device 100 senses that it is being
such as a push-button, a rocker-switch, track-bali, touch- touched by a human or is being hald in a hand, it may
pad, touch-screen, thumb-wheel or an optical sensor (o anable one of mors appropriate corner sensors 120, 122,
enter information or control eperation of the handheld 124 and 126 for use, for example, in accordance with
device 100. However, in some systems, mechanical 40  how the handheld device 100 and/or the corner sensars
switches, stch as arocker-switch on the side of a phone 120, 122, 124 and 126 may be configurad for use. In
casing thaiwould be used for volume up and down control some sysiems, one oF more modes of use for one or
may be replaced by louch or pressure corner sensors. more of the corner sensors 120, 122, 124 and 126 may
For example, a user may control volume by running a be automatically configurad based on input registered
thumb in one direction or ancther on a trackpad located 45 from the humantouch sensars 150 onthe surfaces and/or
an a top corner of & handheld device 100. carners of the handheld devics 100, For example, simply
[0028] One or more corner sensors 120, 122, 124 and touching the device on one of the side surfaces 130, 132,
126 may be activated for use or may be deactivaied or 134 and 138 may activate the corner sensors 120, 122,
disabled. Deactivating one or more of the corner sensors 124 and 126. In ancther example, touching the device
120, 122, 124 and 126 may prevent unintentional input 50 on one or more of the side surfaces 130, 132, 134 and
to the device which may be entered via the cormer sen- 138 and clicking one or more of the corner sensars 128,
sors. For exampie, deactivating all of the corner sensors 122, 124 and 126 may activate one or more ¢of the corner
may preventunintentional sensor inputin instanceswhen sensors 120, 122, 124 and 128, However the sysiem is
the handheld device 100 may come in confact with other not limited with regard to any specific method for actival-
objects, for example, in a purse or a pocket. Also, onecr 8 ing one or more of the corner sensors.

maore of the corner sensors 120, 122, 124 and 126 may {00301  in some systems, a user may intentionally ac-
be disabled when they are not needed o control the tivate or deactivate one or mare of the corner sensors
handheid device 100. This may prevent a user from mis- 120,122,124 and 126. Some examples of activation may
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joice inpuk; tapping a display icon or any other
suitable device input may be utilized o snable and/or
disable the one or more corner sensors 120, 122, 124
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mode and in a left hand mode. The elecironic device 100
may be configurable for a handheld mode which may be
referred to as a handedness mode. For example, the
slectronic device may be usad in a one handed mode, a

and 126. For example, while the hand-heid device 100 &  right handed made, a left handed mode or & two handed
is powered-up, a user may quickly depress a power-up mode. For example, the handheid device 100 may be
button on the casing of the devios o deactivale or o configured during set-up by a usar, at a point of sale or
activate one or more of the corner sensors 120, 122, 124 in a factory. Moreover, the handheld elecironic device
and 128, Similarly, the user may intentionally configure 100 may be configurable at a fime of use by a user. The
ane or more modes of use of the one or more cormner 70 device 100 may configure or reconfigure itself based on
sensors 120, 122, 124 and 126. an application currently active in the device. In some sys-
[0034]  Inanexemplary operation, the handheid device tems, the device may be operable to sense how itis being
100 may be a smart phone 100 with touch sensitive held and/or which hand the device is being held in and
and/or pressure sensitive miniature trackpad corner sen- may be operable to adapt or self-configure itself for one
sors 120 and 122 embedded in two top rounded corners 75 hand mode, right hand mode, left hand mode ortwe nand-
of the smart phone 100 case edge. In some systems, ad mode, accordingly. The system is not limited with re-
physical moementary rocker switches and push switches gard to any specific method for configuring & handedness
may be eliminated from the sides or edges 132 and 126 mode and any suitable method may be utilized for hand-
of the smart ghone 100. adness configuration.

[G032] The smart phone 100 may be configured fora 20 {8034}  in some sysiermns, the comer sensors 120, 122,
right handed or left handed person. For example, the 124 and 128 may be configured to operate according to
smart phone 100 may be configured for a right handed a left hand mode or a right hand mode. For example, in
parson where tha right upper corner sensor 120 may te a right hand mode, the handheld elecironic device 100
aperable to support gestures such as thumb pressure, may be held in the right hand with the back of the device
thumb click andfor thumb whee! motion which may be 26 112 towards the palm of the right hand and the thumb of
bidirectional. The lefl upper corner sensor 122 may te the right hand may manipulate 2 top right corner sensor
operable to support gestures such as index finger pres- 120, In this manner, a display or front 110 ¢f the device
sure and/for index finger click. Simultaneous thumb and 100 may face a user. The index finger of the user’s right
index finger pressure may be intergrated as, for example, hand may reach around fram the back of the davice and
asquesze of pressure gesiure, a hold and click aperation 30 may manipulate the top left corner sensor 122 of the de-
or a hold and drag operation. The sman ghone 100 may vice, Alternatively, in aleft hand maode, the handheld elec-
comprise a metallic or conductive case edge, such as tfronic device may be held in the left hand with the back
aluminum casing, on one or more of the sides 130, 132, of the device 112 towards the palm of the lefi hand and
134 and 136. The conductive edge casing may comprise the thumb of the lefl hand may manipuiate the top left
the touch sensors 150 and may be sensilive to human 3% oorner sensor 122 of the device. The front 110 of the
touch based on resistance touch sensing technology device ordisplay may be facing the user. Theindex finger
which may enable the smart ghone 100 1o determine of the left hand may reach around from the tack of the
whan it is being held in a hand. In this regard, the smart device and may manipuiate the {op right cornar sensor
phone 180 may be operable to distinguish between being 120 of the handheld elecironic device 100.

fouched by 2 human and being touched by aninanimate 40 {0035} The top right and top left corner sensors 122
object when carried in a pocket or gurse. The smart and 120 may work differently according to how the device
phone 100 may automatically enabie the corner sensors is held ang/or which finger or thumb may be utilized o
120 and 122 for use when the human touch sensor 150 manipulate the respective sensars. In some hand posi-
detfects thatitis being held ina hand. tmay automatically ticns, a thumb may be more agile than an index finger
deactivale the corner sensors when it does not detect 45 and may be abie o maneuver of manipulaie a corner
that it is being held. Alternatively, the corner sensors 120 sensor with greater ease and control than the index fin-
and 122 may be activated or deactivated by intentional ger. in other positions, the index fingers may have greater
user input via an interface of the device 100, In this man- faciiity than the thumbs. Some gestures utilized by the
ner, the corner sensors 120 and/or 122 may more than thumb and the index finger may be the same for both top
replace current physical switch functionality equippedon ¢ corner sensors and some gesiures may be different for
smart phane side panels and may add fuller functioning the thumb and index finger. For example, in right hand
capability via corner sensors with touch-pad sensors, mode, the handheld device 100 may be cradled in the
pressure sensors and simulianeous multi-corner sensing right hand. The right hand thumb may be able io manip-
for detection of pressure or squeeze gesiures. The new ulate a top right corner touch and/or pressure sensor 120
smart phone 100 corner sensaors 120 and 122 may be 5 in more directions or with greater sensitivity than the in-
utilized for various applications and gaming. dex finger may te able to manipulate the top left corner
f0033] Figure 2 is adiagram of the handheld elestronic sensor 122, Similarly for adevice 100 held in the left hand
device 100 with corner sensors utilized in a right hand mode, the left hand thumb may perform with greater fa-
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cility than the left hand index finger when manipulating
corner sensors 122 and 120,

f0036]  Inright hand mode, the top right corner sensor
122 may track various thumb movements, for examgple,

-

ular user. Moreover, in some systems the corner sensors
may be made based on different technologies. For ex-
ampie cne corner may comprise a touch sensor and a
pressure sensor while the other cornar may have only 2

movement in a forward direction, in a backward direction & touch sensor. Any suitable sensors or any combination
andfor bidirectional thumb movements. The thumb may of sensor types may be utilized as the corner sensors
move forward or backward on a cormner sansor rack pad 120, 122, 124 and 126, Corner sensors may inclide 2
to reqgister a single input. In some systems, this may be touch sensor, atrack-pad, a pressure sensor, or insome
an easy way o implement a selaction or to activate a systems, a mechanical sensor such as a rocker switch,
function. In one example, bidirectional movement may 10 apush button, a wheel, or any other suitable ingut sensar.
provide binary input. In another exampie, the thumb may {0048] Figure 2 is adiagram of the handheld electronic
move forward and backward con a track pad o register device 100 with corner sensors 124 and 122 utilized in
variable positions in a linear dimension. This type of ges- 2 two handed mode. In some instances, the handheld
ture may easily activate volume up and volume down device 100 may be held in both hands by a user. Incne
control, for exampie. In another example, thethumb may 75 example, with the display or front 110 of the device 100
move in any direction on a touch and/or pressure sensor facing the user, the user mayrast the bottom of the device
to register input across variable positions in a two dimen- on their thumbs and rest the back 112 of the device on
sional coordinate system. their two middle fingers while using their two index fingers
[0037] Inanexemglary right hand mode, theright hand to contrel top corner sensors 124 and/or 122. In another
thumb may be utilized on the top right corner sensor 120 22 exemplary handheld mode, the user may use other parls
to control 2 cursor on a scresn or may enter any kind of af their hands such as their paims to hold the device while
gesture or signal that could otherwise be input via a manipuiating cormer sensors 124 and/or 122 with their
mouse. The system may be operable ioreqisieraiapon thumbs andfor any of their available fingers. The way in
the corner sensor 120 by the thumb. in some systems, which a user holds the device may depend an the dimen-
a thumb may perform a click gesture. For example, a 25 sions and/or shape of the device andfar a user’s prefer-
pressure sensor on the right corner sensor 120 may de- snece. For example, a2 small smart ghone may be held in
tect a level of pressure by the thumb that may indicate a adifferent position than a tablet computer. In two handed
click. The click may trigger functions on the handheld mode, the corner sensors 124 and 122 on the top two
device 100 in a similar manner or substantially the same oornars may work symmeldrically or asymmetrically. For
way as amousa click may trigger functionsonacomputer 30 gxamgle, two handed mode may be configured for asym-
or lap top. Furthermore, moverment in two dimensions by matrical gestures or corner sansors dascribad with re-
a thumb on a top corner sensor 120 may include a rota- spect to Figure 2 or for the gestures or comer sensors
tional motion, for example, the corner sensor 120 may for both of the top corner sensors 124 and 122. The svs-
be configurad to register input as a ihumb whes! where tem is not limited with regard {o how many corner sensors
the thumb may rofate in one or two directions fo provide 35 are aquipped or aclivated in the handheld device 100.

input refative to choices provided on a display screen. {0041} Figure 4 is adiagram of the handheld electronic
[0038] Inright hand mode, the index finger corner sen- device 100 with corner sensorg 120, 122, 124 and 126
sors 122 on the top left corner of the device 100 may be as held ina portrait crientation and as held in alandscaps
configured to work in the same way as the thumb sensors crientation. In some systems, the handheld electronic
120 of the top right corner of the device or in a different 40 device 100 may be utilized in & plurality of spatial orien-
way. The top left corner sensors 122 as controlied by the {ations. For example, the davice may be turned on one
index finger ¢f the right hand may operate with a reduced side orancther or may be furned upside-down. The hand-
number of movements or gestures relative to the thumb hield electronic device 100 may comprise an internal sen-
contral on the right corner sensor 120, For exampie, the sor modulz that may detect spatial orientation of the de-
corner sensor 120 on the top right may support athumb 45 vice {describad with respect o Figure 103, For example,
wheel gesture while the tog left corner senscr 122 as a gyroscops may be ulilized for this gpurposs. In some
manipulated by the right hand index finger may not accept systems, output from the spatial orientation moduie may
whaeiorrotational motion input because of amore limited irigger apinning of the display o remain consistent with
range of motion by the index finger. However, the system a viewer's perspective. For example, the view may turn
is notiimited {o any specific differences in fop corner sen- 50 a display from porirait mede io landscape mode and the
sor confrols. spatial arientation module may irigger spinning of the dis-
f0039) Insome systems, both of the {op corner sensors play from porirait mode (o landscape mode, however,
120 and 122 may be controlled in a symmetrical manner the hangheld device is not limited in this regard and may
where each corner fouch andfor pressure sensor 120 not comprise a display. in socme systems, output from
and 122 operates in the same way. Furthermore, insome 8 the spatial orientation module may be utilized fo deter-
systems the gestures available to the thumb and index mine which of the corner sensors 120, 122, 124 and 128
finger configuration may be swapped based on the ap- o activate and/or how the corner sensors 120, 122, 124
propriate handedness at a particular time or for a partic- and 126 may be configured. For example, the handheld
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electronic device 100 may be equipped with cormer sen-
sors on ail four corners of the device. The device 100
may be configurad for use in aright hand mode and may
be held in portrait mode in a user's right hand. The top

andlor pressure levels.

{0044] Figure 7 is diagram of a corner sensor 700 that
is operable to delect andior register one dimensional
mavement, For example, forward, backward and/or bidi-

right corner 120 of the device, when heldinportraitmode, &  reclional moticn may be ulilized as gestures for input {o
may be configured for manipulaticn by the right hand the corner sensor 70C. The corner sensor 700 may com-
thumb and the top ieft corner may be configured for ma- prise a track-pad, for example. in some sysiems the cor-
nipuiation by theright hand index finger. When the device ner sensor 700 may alsc be oparable to defect pressure
is rotated for exampie, from a2 portrait mode to a land- ar pressure levels.
scape mode the top right and left corner sensors may ke 70 [00458]  Figure B is a diagram of a corner sensor 300
populated by physically different corner sensors 124 and that is operable to detect and/or register movament in at
122, Similarly the device may be rotated 180° upside- teast two dimensions, for examgle, movement in any di-
down. Qutput from the spatial orientation module or gy- rection over a flat or curved surface of a track-pad. In
roscope (described with respect to Figure 10) may te some systems the corner sensor 800 may also be oper-
utilized 1o enable activation of the new top right andfor  ¥5  able to deteot pressurs.
top left corner sensors 124 and 122, and may disabie the {00461 Figure 9 is a diagram of a corner senscr 800
new bottom right and left corner sensors 126 and 120. that may be operable to detect wheel or rotational motion
Furthermore, output from the spatial orientation madule utilized as a gesture for input fo a comer sensor of a
may be ulilized {o configure the new top left and right handheld device. in some sysiems the corner sensor 800
corner sensors according toright hand mode orlefthand 22 may also be operable to detect pressurs.
maode. In one exemplary use case, a user may change {0047} Figure 10 is an illustration of an exemplary
from operation in one spatial origntation 1o another and handheld electronic device 1000 that may be controfied
at the same time change which hand or hands thay use using one or maore corner sensors. The handheld device
to hold the device 100, In this regard, the user may begin 1000 may be similar or substantially the same as the
using the handheld device 100 in portrait mode and right 26 handheld device 180 and may be equipped with one or
hand mode. The user may tum the device 100 o fand- mare of the corner sengors 120, 122, 124 and 126, In
scape mode and may also switch to using two hands {0 scme systems the handhsld device 1000 may bs
hold the device while their two index fingers conirel the equipped with ahuman icuch sensor 150 that may enable
tap laft and right corner sensors 124 and 122, In this and/or disable the one or more cormer sensors 120, 122,
exampie, the handheld device 100 may be appropriately 30 124 and 126. The handheld slectronic device 1000 may
reconfigured for the new spalial orientation and/ar the comprise a processer 1010 and memory 1012, Also, the
new handedness mode. Output from the spatial orienta- device 1000 may comprise wireless communications
tion module may enable automatic seff-reconfiguration modules 1020, applications moduies 1022, corner sen-
of the top ieft and right corner sensors by the device 100 sar moduies 1030, 3 human touch sensor maodule 1032,
and/or a user may provide input t¢ the device lo imple- 35 3 handedness configuration module 1040, a spalial ori-
ment the re-configuration process. The handheid device entation module 1042, a sensar calibration module 1050
100 is not limitad with regard to which spatial orientation and a sensor coordinaticn module 1052, Each of these
orwhich handedness modamay bere-configuredin new- processors and moduies in the handheld device 1000
ly activated corner sensors. may comprise suitable logic, circuitry, interfaces and/ior
[0042} Figure 5 is diagram of a corner sensor 500 40 code that may be aperable to support control of the hand-
eguippad on a handheld device 100 with a single zone held device 1000 by the corner sensors 120, 122, 12
for detecting user tap or click gesiures inputto the device and 126 and/or the human touch sensor 150.
100. The corner sensor 500 may detect binary states. {0048] The processor 1010 may comprise ong or more
The corner sensor 500 may comprise any suitable sensor special purpose and/or general purpose processors. The
stch as a touch sensor, pressure sensar or push button. 45 processor 1010 may be operabie 10 execute instructions
In some systems the corner senscer 500 may aiso be op- and process data that may be stored inthe memory 1012,
erable to detect pressure or pressure levels. Pressure For example, the processor 1010 may be opsrable to
corner Sensors may comprise piezoresisiive, piezoslec- control various functions and modules such as network
tric, capacitive, electromagnetic or optical sensors or interfaces, user interfaces and various applications sup-
gauges, however, the system is notlimited to any specific 50 ported by the handheld device 1000. The memory 1012
type of pressure sensor. may include a computer readable mediurm, for example,
[0043] Figure 6 is diagram of a corner sensor 600 flash memory, read only memory {(ROM) and volatile stor-
equipped on a handheld device 100 with two zones uti- age such as RAM. The processor 1010 may perform op-
lized for detecting tapping or clicking gestures input by a erating systern functions and execution of software ap-
user to a handheld elecironic device. The corner sensor 8 plications and may contrel basic device operations such
600 may cornprise atrack-pad, a fouch sensor and/or a as voice or data communications.
prassure gsensor, for axample. In some systems the cor- {00481 in some systems, the handheld device 1000
ner sensor 800 may be coperable to detect pressure may comprise one or more wireless communication mod-
7 AliveCor, Inc. Exhibit 1002
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ules 1020. The wirsless cornmunication modules 1020
may comprise baseband and radio subsystems including
receiver, ranamitter and one or more antennas. The
wirsless communication modules 1020 may be operabie

utitized to calibrate user input atone or mare of the corner
sensors 120, 122, 124 and 128. For example, the device
1000 may be operable to calibrate sensitivity to pressiure
appiied by a user to determine light, medium or high pres-

to perform communication based on any suilable wire- & sure, in this regard, the device 1000 may be configured
less communication technologies, for example, one or for a calibration mode and may prompi 2 user to apply a
more of cellular, satellite, WLAN and Blustogath technaoi- light pressure, 8 medium pressure and high pressure 1o
ogies and in any suitable wide area, local area andfor cne or more of the cornar sensore 120, 122, 124 and 128
personal area network. The handheld device 1000 is not sa that the device can properly interpret the user’s input.
limited with regard io any specific wireless technology. 70 Similarly movement gestures on a track-pad may be cal-
In some systems, the handheld device 1000 may not ibrated.
comprise a wireless communication moduie. {00541 The human touch sensor module 1032 may re-
[0058] The handheld device 1000 may comprise one ceive input from the sensors 150 that may detect human
ar more application modules 1022 that may be operable touch. The human touch sensor module may be operable
o performa plurality of functicns such as stiliand/orvideo 75 to determine when the device 1000 is being held. In in-
capture, display and communicalion, multi-media stances when the device 1000 senses that it is being
processing, irterret browser functions, gec-location, touched by a human or being held inahand, it may enable
wireless communications and gaming which may com- usage of ong or maore of the apgprogriale corner sensors
prise high speed internet gaming, for exampie. The hand- 120,122, 124 and 128 in accordance with how the hand-
held device 1000 is not limited with regard o which ap- 20 held device 1000 and/or the corner sensars 120, 122,
plications it may suppart. 124 and 126 may be configured. In some systems, a
[0051] The handheld device 1000 may comprise cor- pattern of human touch detected via sensors 150 may
nar senscrmodules 1030that may be operabis toreceive be registerad by the human touch sensor module 1032
andfor interpret user input received via one or more of which may be utilized to configure one or mare of the
the corner sensors 120, 122, 124 and 128. The corner 25 carner sensors, for example, with regard to handedness
sensor modules 1030 may be ogerable to communicate or spatial orientation. Information from the human teuch
the user input information o higher level modules, for sensor module 1032 may be communicated to the hand-
exampie, an appropriate application or function module. edness configuration module 1040, the spatial orienta-
Same exemplary functions that may utilize the user input tion module 1042 and/or the sensor coordination madule
received via the corner sensors may include volume con- 30 1052 to enable automatic configuration of the corner sen-
trol in a phone or multi-media application, entering text sars 120, 122, 124 andior 126,
it a message, interacting with a graphical user interface [0055] The handedness configuration module 1040
and gaming. may be cperable to determine how the handheld device
[00523] Each corner sensor may be monitored by one 1000 is being heid and may configure one or more of the
or more corner sensor madules 1030 utilizing lower level 35 corner sensors 120, 122, 124 and 128 appropriately. For
hardware and/or software compaonents or drivers. Forex- example, the handedness configuration module may de-
ample, track pad movement gestures, clicking or applisd terming to configure the device 100 for use in a single
prassure on a cornar sensormay ba monitorad by a lower handed mode, a right handed mode, 3 left handed mode
ovel software component of the corner sensar moduie of two handed mode. The handedness configuration
1030. Each available corner sensor may provide inputto 40 module may receive configuration information based on
alower lsvel software component. A higherlavel soitware intenticnal user input or may automaticaily determing a
component which may comprise the sensor coordingtion handedness mode based on information from any of the
module 1052 may recaive output from multiple corner sensors in the device 100, for example, the human touch
sensor modules 1030 for muitiple corper sensors. inthis sensors 150, the corner sensors 120, 122, 124 and 126
mannar, the sensor coordination module 1052 may te 45 or other user interface sensors. The handedness config-
operable to determine when more than one cornsr senscr uration module 1040 may configure one or more of the
is engaged by a user and may interpret simuitaneocus corner sensors 120, 122, 124 and 126 based on a level
input from multiple corner sensors. For example, simul- of dexterity of a user's fingers or thumbs that may be
taneous pressure by a thumb on one corner sensor 120 atilizing the respective corner sensors. For example, as
and by anindex fingeron another corner sensor 122 may 50 the handneid device 1000 is held in right handed mode,
he detected and inferpreted as 2 squeerze gesture. In the thumb may be mare dexteraus than an index finger
soma systems, the level of pressure being applied may of the right hand and the corners sensors corresponding
beregistered. Thistype of gesture may be utilized ingam- to each digit may be configurad to operate differently
ing applications, for example. The sensor coordination based on the dexterity of the respective digits.
maodule 1052 may be operable fo determine any suitable 8 [0058] The spatial orientation module 1042 may be op-
combination of cornar senscr input, erable 1o determine in which direction the handheld de-
[0053] In some systems, the handhsld device 1000 vice 1000 is oriented. In some systems, the spatial ori-
may comprise a sensor calibration module that may be entaticn module may receive input from a gyroscope
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which may be equipped within the device 1000. For ex-
amiple, the device 1000 may determine that it is presently
configured for right handed mode and is aiso haing heid
in a vertical position or portraft mads. Sensor coordina-
tion module 1052 may configure the top two corner sen-
sors 120 and 122 for right handed mode use and may
disable the corner sensors 124 and 126.

[0057] The sensor coordination module 1052 may re-
ceive information from a plurality of scurces {o determine
which of the one or more cormer sensors 120, 122, 124
and 126 to activate and/or how they should be configured
for use. The sensor cocrdination module 1052 may ac-
tivate one or more of the corner sensors and configure
theimn in & determined mode. In some systems, a user
may configurs the comer sensors or a programmed or
default selting may be ulilized based on an applicaticn
in use. Alternatively, a portion or the entire configuration
for the corner sensors 120, 122, 124 andior 125 may be
determined automatically. For example, the coordination
module 1052 raay receive information from one or more
ofthe handedness configuration module 1040, the spatial
orientation module 1042, the human fouch sensor mod-
ule 1032, the corner sensor modules 1030 andior other
sources avallable o the handheld device 1000 and may
determine which of the one or more corner sensors 120,
122, 124 and 126 {¢ activate and/or how they should be
configured for use.

[0058] The above described systems may be embeod-
ied in many technaologias and many configurations. While
various embodiments of the inventicn have been de-
scribed, itwill be apparent to those of ordinary skili in the
art that many more embodiments and implementiations
are possible within the scope of the invention. Accord-
ingly, the invention is not to be resiricted except in light
of the atlached claims and their equivalents.

f0058] Examples of the present disclosure are set out
below in the form of numberad clauses.

1. Amethod for controlling a wireless phone 100, the
method comprising:

receiving input by one or more corner sensors
120, 122, 124, 128, each of said one or more
corner sensors 120, 122, 124, 126 being
equipped on 2 corner of a case edge of said
wirgless phone 100, wherein said one or more
corner sensors 120, 122, 124, 126 are config-
ured based on one ar both of:

a holding position of said wireless phone
100 for utilizing said comer sensors, and

a spatial orientation of said wireless phone
30, and

—

B

controlling one or more funclicns of said wireless
phone 100 based on said input received by said
one or more corner sensors 120, 122, 124, 1286.

~
(&

20

}
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2. The methad according lo clause 1, wherein ai least
one of sald one or more corner sensors 120, 122,
124, 128 is configured based on dexterity of a digit
which utilizes said 2t least one of said one or mare
COfRer 38nsors.

3. The method according to clause 1, wherein said
apatial orientation comprises porirait mode or land-
scape mode.

4. The method according to clause 1, wherein ohe
or more corner sensors 120, 122, 124, 126 is utilized
for one or more of gaming applications, multimedia
applications, wireless communications, text input
and graphical user interface interaction.

5. A system for controlling a wireless phone, the sys-
ten comprising one or more processors 1010 or cir-
cults in a wireless phone 100, wherein said cne or
more processars ar circuils are operable to:

receive input by one or more corner sensors
120, 122, 124, 126, each of said one or more
corner sensors 120, 122, 124, 126 being
equipped on a corner of 2 case edge of said
vireless phone 100, wherein said one or morse
corner sensors 120, 122, 124, 128 are config-
ured pased on one or both of:

a holding position of said wireless phong
100 for utilizing said corner sensars, and

a spatial grientation of said wireless phone
100, ang

conirol ong or more functions of said wireless
phone 100 based on said input received by said
one or more carner sensors 120, 122, 124, 126.

8. The system according to clause 5, wherein said
spatial arientation comorises portrall moede or land-
scape mode.

7. The system according to clause 5, wherein one
or more corner sensors 120, 122, 124, 126 is utilized
for one or more of gaming applications, multimedia
agplications, wireless communications, text input
and graphical user interface interaction.

Claims

A methad for contralling a wireless phone 100, the
method comprising:

raceiving input by one or more carner sensors
120, 122, 124, 128, each of said one or more
corner sensors 120, 122, 124, 126 being
equipped on a corner of a case edge of said

-

3
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wireless phone 100, wherein said one or more
corner sensors 120, 122, 124, 126 are config-
ured based on one or both of:

[s el

£
f
l

a haolding paosition of said wireless phone
160 for utilizing said corner sensors, and

a spatial orientation of said wireless phone
100, ang

a holding position of said wireless phone &
100 for utilizing said corner sensors, and control one or more functions of said wireless
2 spalial orientation of said wirsless phone ghone 100 based on said input reseived by said
100, and ane or more corner sensors 120, 122, 124, 128.
controliing cneor mare functionsof saidwireless 10 8. The system acoording to claim 8, wherein said hald-
phone 100 based on said input received by sald ing position is based on singie handed use, right
one or more corner sensors 120, 122, 124, 126. handed use, left handed use or use by both hands.
The methad according to claim 1, wherein said hold- 10. The system according to claim 8, wherein at least
ing position is based on single handed use, right 45 one of said ong or more corner sensors 120, 122,
handed use, left handed use or use by both hands. 124, 128 is configured based on dexterity of a digit
which utilizes said at least ane of said cne or more
The method according to claim 1, wherein said one corner Sensors.
of more corner sensors 120, 122, 124, 126 compris-
es one or more of a fouch sensor, a frackpad and 8 22 14, The system according to claim &, wherein said one
or mare corner sensors 120, 122, 124, 126 compris-
&5 one or more of a touch sensor, a frackpad and a
The method according to claim 1, comprising detect- Pressurs sensor,
ing a user's gestures based on one or more of posi-
ticn of a touch, duration of a touch, movementof a 26 12, The system according to claim 8, wharein said one
touch over & cornsr sensor surface, a tap, pressure or more pracessors 1010 or circuits is operable ©
ievels and dlick gestures. detsct a user's gestures based on one or more of
position of a touch, duration of a touch, movement
The method according to claim 1, wherein at least of a touch aver a corner sensor surface, a tap, pres-
one ¢f said corner sensors 120, 122, 124, 126is 30 sure levels and click gestures.
operable to detect simuitaneous touch gesture and
pressure gesture input. 13. The system according to claim 8, wherein at least
one of said corner sensors 120, 122, 124, 125 is
The methed according to claim 1, wherain said wire- operable to detect simultaneous iouch gesture and
less phone 100 is operable to delect simultanecus 35 pressure gesture input.
inputfrom a plurality of said corner sensors 120, 122,
124, 126 to register one oF more of a squesze ges- 14. The system according to claim 8, wherein said wire-
{tre, a hold and click gesture and a hold and drag less phone 100 is operable to detect simultaneous
gesture. input from a plurality said corner sensors 120, 122,
40 124, 128 ta register one or more of a squesze ges-
The method according to claim 1, comprising detect- ture, a hold and click gasture and a hold and drag
ing when sald wireless phone 100 is being held or gesture.
touched by a user and disabling one or more of said
corner sensors 120, 122, 124, 126 when said wire- 15. The system according to claim 8, wherein said one
less phone 100is notbeing held orfouchad by s user. 48 or more processors 1010 or circuits are operable o
detect when said wireless phaone 100 is being held
A system for controlling awireless phone, the system or touched by a user and disable one or more of said
comprising one of more processors 1010 or circuits cormer sensors 120, 122, 124, 126 whean said wire-
in a wireless phone 100, wharein sald one or more less phone 1001s not being hseld ortouched by a user.
processors of circuits are operable {o: 50
receive input by one or more corner sensors Amended claims in accordance with Rule 137(2)
120, 122, 124, 126, each of said one or more EPC.
corner sensors 120, 122, 124, 126 being
equipped on a corner of a case edge of said & 1. A method for controlling a wireless phone (100),
wireless phone 100, wherein said one or more the method comprising:
corner sensors 120, 122, 124, 126 ars config-
ured based on one or both of: raceiving input by one or more cornar sensors
10 AliveCor, Inc. Exhibit 1002
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(120, 122, 124, 128}, each of said cne or more
corner sensors (120, 122, 124, 128) being
equipped as & pad at a corner of a case edge
of said wireless phone {100), wherein said one

corner sensors {120, 122, 124, 126} being
equipped as a pad at a corner of a case edge
of said wireless phone (100}, wherein said one
oF maors corner sensors (120, 122, 124, 128) are

or more corner sensors (120, 122,124, 126)are & configured based on cone or both of:
configured based on one or both of!
a holding position of said wireless phane
2 holding position of said wirgless phone {100} for utilizing saig corner sensors, and
{100} for utilizing said corner sensors, and a spatial orientation of said wireless phone
3 spatial orientation of said wireless phone 12 {100}, and
{100), and
controt one or more functicns of said wireless
controlling one or mare functicns of said wireless phone (100} based on said input received by
phone {100} based cn said input received by said one or more corner sensors {120, 122,124,
said one ormore corner sensors {120, 122, 124, 15 126},
126}
9. The system according to claim 8, wherein said
2. The method according to claim 1, whersin said heiding positionis based on single handad use, right
holding position is based on single handed use, right handed use, left handed use or use by both hands.
handed use, left handed use or use by both hands. 2
18. The system accarding to claim 8, wherein at least
3. The method according to claim 1, wherein said one of said one or more corner sensors (120, 122,
ahe of more corper sensors {120, 122, 124, 126) 124, 128) is configured basad on dexierity of a digit
comprises one or more of a touch sensor, a trackpad which utilizes said at least one of said one or more
and a pressurs sensor. 25 COTNEr SEnsors.
4, The method according to claim 1, comprising de- 114. The system according to claim 8, wherein said
tecting a user's gesiures based on one or more of one or more corner senscrs {120, 122, 124, 126}
gosition of & tauch, duration of a touch, movement comprises one or more of a touch sensor, & trackpasd
of a touch over a corner sensor surface, atap, pres- 30 and a pressure sensor.
sure lavels and click gestures.
12. The system according {o claim 8, wherein said
§. The method according 1o claim 1, wherein at least one or more pracessors (1010} or circuiis is operable
one of said corner sensors {120, 122, 124, 126) is to detect a uset’s gestures based on one or maore of
aperable to detect simultaneous touch gesture and 39 position of 8 touch, duration of a louch, movement
pressure gesture input. of & touch over a corner sensor surface, a tap, pres-
sure levels and click gestures.
8. The mathod according to claim 1, wherein said
wireless phone (100) is operable to detect simulta- 13. The system according to claim &, wherein al least
neaus input fram a plurality of said corner sensors 40 one of said corner sensors (120, 122, 124, 126)
{120, 122, 124, 126} 1o register one or more of a operable to detect simultanecus fouch gesturs and
sguseze gesture, a hold and click gesture and a hold prassure gesture input.
and drag gesture.
14. The system according to claim 8, wherein said
7. The method according to claim 1, comprising de- 45 wireless phone {100) is operabie io detect simulta-
iecling when said wireless ghone (100} is being heid neous input from a plurality said corner sensors {120,
ar touched by a user and disabling one or more of 122, 124,128} to register one or more of a squeeze
said corner sensors (120, 122, 124, 128) when said gesture, a hoid and click gesture and a hold and drag
wireless phone (100} is not being held or touched by gesture.
2 USer. 50
158. The system according o claim 8, wherein said
§. A systam for controliing a wireless phone, the sys- one or mora processors {1010) or circuits are ager-
{em comprising one or more processors {1010} or able (o detect when said wireless phone (100} is be-
circuits in a wireless phone (180}, wherein said one ing heid or touched by a user and disable one or
OF IOFe Processors or circuits are operable fo: a5 more of said corner sensors {120, 122, 124, 126}
when said wireless phone (100) is not being held or
recsive ingul by one or more corner sensors touched by a3 user.
(120, 122, 124, 126), each of said one or mare
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2 of 2 DOCUMENTS
JP3034908U 1997-03-07 Simple waterproof push-button device (en)

English Abstract:

PROBLEM TO BE SOLVED: in the conventional waterproof push-button device, a main body case
always resiliently urged by a compression coil spring from the push button and the tailstock of, the cylindrical
body case provided on the inner wall of the insertion hole of the push button between the tailstock provided
with an O-ring, when the parts are easily assembled intertwinement, energized by the action of the
compression coil spring or easily scattering, workwear adhered or dirt, dust and the like easily bonded silicon
grease or vaseline is coated with a lubricant such as O-ring due to the use, the structure is not suitable for
mass-poor workability.

SOLUTION: push button and push button housing cavity housed almost at the center of the cylindrical
recess of the main body case and having an insertion hole and the tailstock, E-ring groove having an end
part provided on the outer periphery of the push button between the tailstock, waterproof effect can be
expected life of about waterproof, double-sided adhesive spacer cataplasm sticking actions.

Standardized Assignees: TECHNO EXCEL

Original Assignees: TECHNOEXCELCOLTD, E H# B A ik m A F A Kk F \NIE X 1 5 8 8
i

Current Assignees: TECHNO EXCEL CO LTD

Inventors: E &2 HHE RETEEBRBEARTAFZFAEARFNABEE1588FIiH
[#12486][#12463][#12494][#12456][#12463][#12475][#125231k% = & # W

Application Number: JP08009106U
Application/Filing Date: 1996-08-20

Priority Number and Date: JP08009106U 1996-08-20
Classifications:

IPC[6]: 6HO1H13/06A 6HO1H13#06A 6H01H13/06A
IPC[6]: 6HO1H13/14B 6HO1H13#14B 6H01H13/14B
JP-FI-CLASS: H01H13/06.B

JP-FI-CLASS: H0O1H13/14.B

Patent References Cited-Forward:

Publication Number
J2452171582

WRZOL5023427048%

English Description:

0001 :
[belongs to the technical field of]
to, for cleaning city water, purified water by electrolysis of water such as alkali ion water and water treatment
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device, specifically the design or character such as a waterproof sheet, etc., are not waterproof, push button
device simple waterproofing structure or unworked.

0002 :

prior art:

conventional, waterproof push-button device, for example the actual fairly Number 2-41799 publication (a
detailed explanation column in conventional technique such as used in the description refer to fig. 1), in the
publication of Japanese Patent Publication Number 6-267370 similar (push button is used for recovery of the
compression coil spring or the like is always urged in a structure not) or the like is disclosed.

The actual fairly Number 2-41799 such as disclosed by the publication of the prior art waterproof push-button
device includes, as a waterproof means, from the compression coil spring is always resiliently energized and
the tailstock of a push button, the push button provided on the main body case, a cylindrical inner wall of the
insertion hole between the tailstock provided with an O ring. Specifically, as shown in fig. 2, the body case 13
having a compression coil spring guide 14 in the push button housing recess 15 and push button housing
almost at the center of the cylindrical recess 15 of the insertion hole (through hole) tailstock 16 is provided,
and a compression coil spring guide 26 push button 25 in a substantially central part of the O-ring groove 23
provided on the outer periphery and end section E-ring groove 24 provided on the outer periphery and the
tailstock 22 is provided having, in the groove for the O-ring 23 such as a silicon grease or vaseline, lubricant
is applied to the O-ring 42 is mounted (e.qg. nitrile rubber), push button 25 is a push button housing recess 15
so as to constantly resiliently energized, the compression coil spring 41 from the shaft 22 is inserted into the
pressing insertion hole 16, the E-ring groove 24 in the E-ring 40 (E-shaped stop ring for preventing the
removal of the tailstock) is press-fitted, is mounted on the body case 13.

0003 :

[solve the problem and invented] while

only, the waterproof push-button device, at the time of assembling the parts are easily entangled, the
resilient biasing action of the compression coil spring therefore easily scattering or (self-scattering
component), such as by adhering dirt or workwear, dust and the like easily bonded silicon grease or vaseline
is coated with a lubricant such as O-ring due to the use, the tailstock of the push button, the O-ring by the
action of the biasing spring, a push button installed in a main body case of the recesses in the substantially
central portion of the cylindrical housing of the insertion hole in order to easily slide on the tailstock without
difficulty, the resilient biasing action of the compression coil spring, E E ring is pressed into the groove for the
attachment work of the difficulty, hands or push button and a compression coil spring is scattered in view of
accident such as on an assembly work, a plurality of problems are not suitable for mass production.
Furthermore, even without completely waterproof structure is substantially free from the intrusion of water or
when, in the case of domestic water can be about, that the problem of excessive quality.

0004 :
to, this technology has problems of the prior art which has been developed in which, for the purpose and
predischarging, good workability and suitable for mass production, can be assembled with few parts, and a
simple waterproof degree of waterproofness life can be expected and provide a waterproof push-button.
0005 :

means for solving the problems:

in order to achieve the purpose, the simple waterproof push-button in the present device, push button and
push button housing cavity housed almost at the center of the cylindrical recess of the main body case and
having an insertion hole and the tailstock, E-ring groove having an end part provided on the outer periphery
of the push button between the tailstock, double-sided adhesive spacer by sticking a sticking action of a
simple structure.

Especially, it is effective to use

[..]

, ethylene-propylene rubber is action on the spacer.
0006 :
[embodiment devised] with respect to the embodiment of the
invented by referring to drawings. The simple waterproofing to
fig. 1 shows a cross-section of the push-button, the standby time after recovery of (a) and fig. 1 of the simple
waterproof push-button shows a cross-section of the device, (b) of the example in fig. 1 during operation of
the push button 20 is pressed by a finger or the like at the time of the cross-section of the simple waterproof
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push-button device.

0007 :

a main body case 10 (ABS resin or the like, for example, a resin molded member, etc.) the, push button 11
and the housing recess, push button housing recess 11 of almost at the center of the cylinder is provided
with an insertion hole (through hole) tailstock 12, push button 20 (such as ABS resin or the like, for example,
a resin molded member formed by, for example, a push button 20 is pressed by a finger or the like and
surface is a decorative surface and defining, with the decorative surface or marking such as engraving,
symbol or symbols, characters, designs, etc. can be applied, in addition, in order to create such, coating,
plating, vapor deposition, silk printing, such as enamel or the like can be applied. )

The, E-ring groove 24 provided on the outer periphery of the end part is provided with a tailstock 21, push
button housing recess 11 and between the push button 20, double-sided adhesive 31 (usually, the
double-sided adhesive tape is to be used and the cost is low. ) Is affixed by sticking action spacer 30 simple
waterproof push-button device of a simple structure is devised.

0008: and the standby time

after recovery, as in (a) of fig. 1, push button 20 between the housing recess and push button 11, the action
of the spacer 30 by a resilient urging action, a predetermined clearance (for example the decorative surface
of push button 20, than the surface of the main body case 10, the clearance at the time of slightly protruding.
) Is secured, and the push shaft 21 mounted on a printed circuit board 50 and the tact switch 51 between the
push-button part 52, in order to prevent the malfunction of, a predetermined clearance (whenin a
non-contact state. ) Is secured.

0009: during

operation, for example by pressing a push button 20 and a finger or the like, as in (b) of fig. 1, the
deformation by the action of the spacer 30, push button 20 between the housing recess 11 and push button
goues a predetermined gap, and a contact pressing shaft 21 while the push button portion 52 for pressing
the momentary switch 51.

0010 :

in particular, devised and reliability over a long period of durability test experimentally obtained in this
knowhows and, except for the formation of the adhesive agent in the base material of the action of the
spacer 30, ultraviolet or infrared or the external light such as sunlight, air or ozone, etc., or bent to withstand
shock, crack, deterioration, aging, crazing, impact or the like is reduced, and a proper elastic holding long
cushioning rubber or cellular rubber having good waterproofing (sponge rubber, foam rubber, expanded
rubber or the like), or the like,

[..]

, ethylene-propylene rubber is used it is effective.
0011 :
to devise simple waterproof push-button device, both sides of the action of the spacer 30 of the protective
tape or adhesive 31 at a photofiber, push button 20 on one side of the spacer action 30 attached (e.g.

[..]

), to push shaft 21 is inserted into the pressing shaft insertion hole 12, the housing recess 11 of the main
body case 10 on one side of the push button (e.g. uranous) action spacer 30 is attached, the push shaft 21
provided on the outer periphery of the end of the E-ring groove 24 in the E-ring 40 (e.g. metal) is press-fitted,
and when the main body case 10 to complete the assembling work is facilitated. An important part of a
schematic assembly of this simple waterproof push-button (refer to fig. 3. )

0012 :

here, contributing to improve workability predischarging, conventional waterproof push-button adopted in the
resilient biasing action of the compression coil spring 41 in comparison, the action of the resilient biasing
action of the spacer 30 is weak (also shown in fig. 1 the tact switch 51 in order to give a cricked repulsively
energized since angular need not be strongly. ), And through the adhesive force of the adhesive 31, even
when a hand is in operation, the push button 20 is urged by the resilient action of the spacer 30 is not
scattered, the press-fitting operation of the E-ring 40 can be easily.

0013 :

in this way, in this simple waterproof push-button device, suitable for mass production and good workability
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(work or a self-ubricating coating is not scattered component parts. ) And, waterproof resilient biasing effect
of a few parts (one and one compression coil spring and O-ring spacer can be realized by one action. )
Assembled at, and life waterproof degree (for example, at the time of maintenance of the main body case or
the like, or by wiping with a wet cloth or the like, such as tap water or the like is used for example in cooking
time, the adhesion of water or, vulnerable to water inside the main body case to the printed circuit board of
the electric system, meaning that the water does not infiltrate. ) Of waterproof effect can be expected.

0014 :
to devise simple waterproof push-button device, so as to prevent the rotation of the push button, the push
button and the action of the elliptical shape of the flat plate type is carried out by a spacer, not shown, and a
flat, disk-shaped or square of partitems action can be implemented by a spacer. Similarly, a push button (not
shown) and a circular disk-shaped spacer to the action, and by rotating the push button, a spacer or the like
cataplasm action is expected for peeling the adhesive, for example a cylindrical body case tailstock (groove)
or the like is provided in the through hole, the rib, such as rib (projection) push the tailstock of providing, in
addition to the means for preventing turning of the push button is ammonium.

0015 :

or more, to a suitable embodiment of the various combinations of the described type, or the like, to the
embodiment mentioned above is not limited to, a range that does not depart from spirit of many
combinations, but can be modified.

0016 :

[effect of devised]

to the simple waterproof push-button device, suitable for mass production and good workability, can be
assembled with few parts, and waterproof effect can be expected life of about waterproof.

Number of Claims: 2

ENGLISH CLAIMS:

[Claim 1] push button housing recess and push button housing almost at the center of the cylindrical
recess of the main body case and having an insertion hole and the tailstock, E-ring groove having an end
part provided on the outer periphery of the tailstock between a push button, an adhesive on both sides by
sticking a sticking action comprises a spacer and a simple waterproof type push button device.

[Claim 2] action [...] spacer, and ethylene propylene rubber as described in claim 1 is characterized by a
simple waterproof push-button device.
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Dt

Espacenet
Bibliographic data: KR200800458387 (A} ~ 2008-05-23

WATER-PROOF BUTTON SWITCH USING INSERT SHOOTING QUY

Mo docurnants availabde for this priority number.

Inventor(s): PARK SANG BEOM [KR] + (PARK, SANG BEOM)
Applicant(s): SHINCHANG ELECTRIC CO LTD [KR] * (SHINCHANG
ELECTRIC CO., LTD)
Classification: - international: HO1H13/06; HO1H13/14
- cooperative:
Application KR20060114479 20061120
number:

Priority number(s): KR20060114479 20061120

Abstract of KR20080045387 {A)

A water-proof button switch using insert injection molding 18 provided o simpiify a water-
proof member by posiioning the member outside a push button and g housing. A water-
proof button swilch includes a push button{14), & housing(2), and a water-proof meamber
{201, The push button transmiis an on/olf signal 1o the oulside by reciprocating. The
housing supports the push bulforn. The water-proot member pravents walsr or moisturs
from panetrating through the buttan switch. The waler-proof member is instalied on a
igteral surface of the housing and the push bution and includes a body unit{Z4) and a
knob{22). The body urit swrrounds the housing and the push button. The knob is formed
on an upper end of the body unit with elastic matenal through nsert injection mokding.

Last updated: 1112 2013 Woridwide Dalsbase 584510; 82p
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STATEMENT BY APPLICANT

(Use as many sheetls as necessary)

APPLICATION NO.: FILING DATE:
15/627,336 June 19, 2017
INVENTOR(S): ART UNIT:
Bushnell et al. 2693

EXAMINER NAME: ATTY. DOCKET NO.:
Not Yet Assigned P33505US1

U.S. PATENT DOCUMENTS
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U.S. PUBLICATION DOCUMENTS
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INITIALS* No.! NUMBER DATE Document Where Relevant Passages
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33. 2004/0082414 04/2004 Knox
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46. 2017/0069447 03/2017 Wang et al.
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47. EP2720129 04/2014 Blackberry Ltd.
48. JP3034908 03/1997 Unknown X
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EXAMINER Cite Include name of Author, title of the article (when appropriate), title of the item (book, magazine,
INITIALS' No.' journal, serial, symposium, catalog, etc.), volume-issue number(s), publisher, page(s) and date. T
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EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

*

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this form with next

communication to applicant.

! Applicant’s unique citation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO
Standard ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent do
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File Listing:
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If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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If a new international application is being filed and the international application includes the necessary components for
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Attorney Docket No. P33505US1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Inventor(s): Bushnell et al.

App. No.: 15/627,336 Con. No.: 7423
Filed: June 19, 2017 Art Unit: 2693
Title: ELECTRONIC DEVICE HAVING Examiner: Not Yet Assigned

SEALED BUTTON BIOMETRIC
SENSING SYSTEM

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§1.97(b)(3) and 1.98 and
STATEMENT OF RELATEDNESS
UNDER M.P.E.P. § 2001.06(b)

MAIL STOP AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

The Examiner is requested to consider the references noted on the enclosed Form
PTO/SB/08a during examination of the above-identified patent application. These references
are submitted for the Examiner’s consideration and are submitted pursuant to the duty of
disclosure under 37 C.F.R. § 1.56. In submitting these references, no representation is made or
implied that the references are or are not material to the examination of the application. The
Examiner is encouraged to make his or her own determination of materiality. Pursuant to the
requirements of 37 C.F.R. § 1.98(a)(2)(ii), only copies of the foreign references and non-patent
literature documents are provided. Copies of the U.S. patent and U.S. patent application

publication references are not provided, unless required by the Office.

In satisfaction of the duty of disclosure under 37 C.F.R. § 1.56, and as required by
M.P.E.P. § 2001.06(b), the Examiner is requested to consider the following applications
commonly owned by the Assignee of the present application, which may include subject matter
similar to that of the present application:

(1) U.S. patent application no. 15/136,868, filed April 22, 2016, pending;

(2) U.S. patent application no. 15/702,721 filed September 12, 2017, pending; and

(3) U.S. patent application no. 15/792,601, filed October 24, 2017, pending.
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Attorney Docket No. P33505US1

This Information Disclosure Statement is being filed before the mailing date of a first
Office action. Therefore, pursuant to 37 C.F.R. § 1.97(b)(3), no fees are due with respect to
this filing. However, should any such fees or petitions be required, please consider this a
request therefor and authorization to charge Deposit Account No. 504621 as necessary.

If the Examiner has any questions, please contact the undersigned.

Dated: May 9, 2018
Respectfully submitted,

/Elissa A. Asaro/
Elissa A. Asaro, Registration No. 64,659
Agent for Assignee
USPTO Customer No. 62579

Brownstein Hyatt Farber Schreck, LLP
410 Seventeenth Street

Suite 2200

Denver, Colorado 80202

Phone: (303) 223-1100

Fax: (303) 223-1111
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 15/627,336

Filing Date 19 June 2017

First Named Inventor Tyler S. Bushnell

Title ELECTRONIC DEVICE HAVING SEALED BUTTON BIOMETRIC SENSING
SYSTEM

Art Unit Unknown

Examiner Name Unknown

Attorney Docket Number |P33505US1

SIGNATURE of Applicant or Patent Practitioner
Signature /L. Grant Foster/ pae (Optonad 1 27 June 2018

Name L. Grant Foster Eeﬁi]zté?tion 33,236
u

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity) Appl e I nC ]

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

/ *Total of 2 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application 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.

If you need assistance in completing the form, call 1-800-PT0O-9199 and seftive@or?.Inc. Exhibit 1002
IPR2023-00948
Ex. 1002.136



Dac Cods: FPA.,

FPTORIABEE (873

Docunment Description: Power of Altorney § S e 1141302014, DUE G8s {3; 3
SFGE CUMRERRE
Be-’mtu\i Lo

Lingdor the Papanyasy Reduaton Actol 1885 no perssns are recu gt {0 resnond ic 3 ‘_o 1~s»:i cn 'f in fn 7

POWER OF ATTORNEY BY APPLICANT

| hereby ravoke all previous powers of atiorney given in the application identified in gither the attached transmittal letter or
the boxes below,

Application Nuraber Filing Date

{Mote: The boxes above may be left blank if infunmationis provided o forin P? QiRIATSRA,

| hereby appoint the Patent Pragtitioner(s) associated with the {nliowing Customer Number as my«our aftorney(s} or agent{s), and
o fransect alf busingss in the United States Patent and Trademark Office conneci&d tbmewith forthe application 'cfz.ren\ 4din
ihe atiached iransmittal letter form PTOAIABRAY or identified above:

or 4_ 145730

[:] [ hereby sopaint Practitioner(s) named inthe attachad list (form PTOAIAB2C) as myiour attornay(s) or agend(s), and to transact
#lf busipess in the United States Patent and Trademark Office connecied therewith for the patent application refersnoed in this
shached ransmitial tetier (orm PTOAIAB2A) or identifind above. (Note: Complate form PTORIAERC

Please recognize orchange the correspondence address for the application identifled in the altached transimittal
jetter of the boxes above to;

The address assaciated with the above-mentioned Custunsr Number
R

D The address assesiated with Customer Number: |

QR
Firmyor
Individual Naroe
Addeess
Gy [ Stata i i Zip
Caundry
Telephore | Emai |

fam the Applicant {f the Applicant is a jursticentily, list the Applisant name in'the baxd:

Apple Inc.

[] Inventor or Joint Invertor {{itle not required below)
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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.

2. Arecord 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.

3. 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.

4. Arecordin 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).

5. Arecord 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 Cooperation
Treaty.

6. Arecordin 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)).

7. Arecord 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.

8. Arecord 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.

9. 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.
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Application/Control Number: 15/627,336 Page 2
Art Unit: 2833

Notice of Pre-AlA or AlA Status

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION

In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
(a)(2) the claimed invention was described in a patent issued under section 151, or in an
application for patent published or deemed published under section 122(b), in which the

patent or application, as the case may be, names another inventor and was effectively filed
before the effective filing date of the claimed invention.

Claims 1-15 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by Hill
et a. (US Patent No. 9,972,459). With regard to Claim 1, Hill discloses (in Figs. 1-9) an

electronic device (100) comprising: an enclosure (102) having an enclosed volume
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(inside 102) and an opening (where 106 is located) formed in a sidewall (Fig. 1); a
processor (200) positioned in the enclosed volume; a button assembly (106) within the
opening, the button assembly comprising: an input member (upper part of 106) having
an input surface; and a biometric sensor (Column 4, Lines 21-32) positioned below the
input member and configured to produce an output signal in response to a touch on the
input surface, the output signal corresponding to a biometric characteristic (Column 4,
Lines 21-32); a seal (600) positioned between a sealing surface of the button assembly
and the enclosure; and a flexible conduit (304) coupled to the biometric sensor and
configured to transmit the output signal to the processor; wherein: a portion (Fig. 6) of
the flexible conduit is disposed between the sealing surface and the enclosure.

With regard to Claim 2, Hill discloses (in Figs. 1-9) the button assembly further
comprising: a tactile dome switch (604) configured to compress in response to a press
on the input surface; a plunger (Fig. 8) positioned below the biometric sensor and above
the tactile dome switch, the plunger displacing and compressing the tactile dome switch
in response to the press on the input surface; and a retainer (Fig. 8) defining an
aperture housing the plunger; wherein the retainer defines the sealing surface of the
button assembily.

With regard to Claim 3, Hill discloses (in Figs. 1-9) the seal including a gasket
(600) and a pressure sensitive adhesive (PSA) layer (802, 804); and the portion of the
flexible conduit is positioned between the gasket and the sealing surface of the button
assembly.

With regard to Claim 4, Hill discloses (in Figs. 1-9) the seal being overmolded

around the portion of the flexible conduit.
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With regard to Claim 5, Hill discloses (in Figs. 1-9) the flexible conduit passing
through an aperture (Fig. 6) in the seal.

With regard to Claim 6, Hill discloses (in Figs. 1-9) a passage (Fig. 6) extending
from the opening to the enclosed volume, wherein the flexible conduit passes through
the passage.

With regard to Claim 7, Hill discloses (in Figs. 1-9) an enclosure shelf (Fig. 6)
being defined at the bottom of the opening; the passage is formed in the enclosure
shelf; and the seal encircles the passage.

With regard to Claim 8, Hill discloses (in Figs. 1-9) the portion of the flexible
conduit encircling the passage.

With regard to Claim 9, Hill discloses (in Figs. 1-9) the biometric sensor being a
fingerprint sensor (Column 4, Lines 21-32) and the biometric characteristic is a
fingerprint (Column 4, Lines 21-32).

With regard to Claim 10, Hill discloses (in Figs. 1-9) the biometric sensor
comprising an array of capacitive sensing elements (Column 4, Lines 21-32) that are
configured to detect either or both of ridges and grooves of a user’s finger.

With regard to Claim 11, Hill discloses (in Figs. 1-9) a fingerprint sensing system
(100) comprising: an enclosure (102) defining an enclosed volume (inside 102) and an
opening (where 106 is located) along an exterior surface (Fig. 1); a processor (200)
disposed in the enclosed volume; a button assembly (106) positioned in the opening
and defining an input surface (upper part of 106), the button assembly comprising: a
fingerprint sensor (Column 4, Lines 21-32) positioned inward from the input surface; and

a retainer (410) positioned inward from the input surface and defining a sealing surface
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(surface of 410); a seal (600) disposed between the sealing surface of the retainer and
a surface (Fig. 8) of the opening; a passage (Fig. 9) extending from the opening to the
enclosed volume; and a flexible conduit (304) electrically connecting the fingerprint
sensor to the processor; wherein: a portion (Fig. 9) of the flexible conduit is disposed
between the sealing surface of the retainer and the surface of the opening.

The limitation “for a wearable device” has been given little patentable weight
since it has been held that a recitation with respect to the manner in which a claimed
apparatus is intended to be employed does not differentiate the claimed apparatus from
a prior art apparatus satisfying the claimed structural limitations. Ex. parte Masham, 2
USPQ2d 1647 (1987).

With regard to Claim 12, Hill discloses (in Figs. 1-9) the flexible conduit
extending through the passage.

With regard to Claim 13, Hill discloses (in Figs. 1-9) the flexible conduit
being coupled to a second flexible conduit (318)that extends through the passage.

With regard to Claim 14, Hill discloses (in Figs. 1-9) the fingerprint sensor
being further configured to detect a touch.

With regard to Claim 15, Hill discloses (in Figs. 1-9) the button assembly further
comprises a tactile dome switch (414) disposed inward from the retainer; and the tactile

dome switch compresses in response to a press on the input surface.
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Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Hill et a. (US Patent No. 9,972,459) in view of Ely et al. (US Patent Application
Publication No. 2016/0098016). With regard to Claim 16, Hill discloses (in Figs. 1-9) an
electronic device (100) comprising: an enclosure (102) having an enclosed volume
(inside 102) and an opening (where 106 is located) formed in a sidewall (Fig. 1); a
processor (200) positioned in the enclosed volume; a display (104) positioned within the
enclosure and operably coupled to the processor, a button assembly (106) within the
opening, the button assembly comprising: an input member (upper part of 106) having
an input surface; and a biometric sensor (Column 4, Lines 21-32) positioned below the
input member and configured to produce an output signal in response to a touch on the
input surface, the output signal corresponding to a biometric characteristic (Column 4,
Lines 21-32); a seal (600) positioned between a sealing surface of the button assembly
and the enclosure; and a flexible conduit (304) coupled to the biometric sensor and
configured to transmit the output signal to the processor; wherein: a portion (Fig. 6) of

the flexible conduit is disposed between the sealing surface and the enclosure.
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Hill discloses substantially the claimed invention except for the device being used
in a watch having a watch band attached to the enclosure and configured to couple the
watch to a user.

Ely teaches (in Fig. 1-17) a similar device being used in a watch (100) having a
watch band (106) attached to the enclosure (102) and configured to couple the watch to
a user.

Thus, it would have been obvious to one of ordinary skill in the art at the time the
invention was made to use the device of Hill in a watch having a watch band attached to
the enclosure and configured to couple the watch to a user as taught in Ely order to
provide additional fingerprint sensor functions to the watch while maintaining the
wearable and characteristics.

With regard to Claim 16, Hill discloses (in Figs. 1-9) a flexible conduit (304, 318)
electrically coupled to the fingerprint sensor and configured to transmit the output signal
to the processor; and a passage (Fig. 9) extending from the opening to the enclosed
volume; wherein the flexible conduit extends from the opening to the enclosed volume
through the passage.

With regard to Claim 16, Hill discloses (in Figs. 1-9) a seal (600) positioned
between the button housing and a surface of the opening; and a fastener (410)
attaching the button housing to the enclosure and placing the seal in compression.

With regard to Claim 16, Hill discloses (in Figs. 1-9) a compressible layer (500)
disposed below the fingerprint sensor, the compressible layer compressing to receive a
displacement or a deflection of the input member upon receipt of a user force to the

input surface.
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With regard to Claim 16, Hill discloses (in Figs. 1-9) an electrical isolation sheet

(410) disposed between the button housing and the enclosure.

Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. Please see PTO-892 for pertinent prior art.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to EDWIN A LEON whose telephone number is (571)272-
2008. The examiner can normally be reached on M-F 10am-6pm.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Renee S Luebke can be reached on 5712722009. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/EDWIN A. LEON/
Primary Examiner, Art Unit 2833
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
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132)
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should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless
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interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
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) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on
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6) a general indication of any other pertinent matters discussed, and
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by the examiner.

Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate,

the examiner will give the applicant an extendable one month time period to correct the record.

2
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Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording
the substance of the interview along with the date and the examiners initials.
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Application No. 15/627,336 Attorney Docket No. P33505US1

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the
application.

Listing of Claims:

1. (Currently Amended) An electronic device comprising:
an enclosure having an enclosed volume and an opening formed in a sidewall;
a processor positioned in the enclosed volume;
a button assembly within the opening, the button assembly comprising:
an input member having an input surface; and
a biometric sensor positioned below the input member and configured to
produce an output signal in response to a touch on the input surface, the output
signal corresponding to a biometric characteristic;
a seal positioned between a sealing surface of the button assembly and the
enclosure; and
a flexible conduit coupled to the biometric sensor and configured to transmit
the output signal to the processor; wherein:
a portion of the flexible conduit is dispesed sandwiched between the seal and the

sealing surface or between the seal and the enclosure.

2. (Original) The electronic device of claim 1, wherein the button
assembly further comprises:
a tactile dome switch configured to compress in response to a press on the

input surface;

4826-2879-9169\1
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Application No. 15/627,336 Attorney Docket No. P33505US1

a plunger positioned below the biometric sensor and above the tactile dome
switch, the plunger displacing and compressing the tactile dome switch in response
to the press on the input surface; and

a retainer defining an aperture housing the plunger; wherein

the retainer defines the sealing surface of the button assembly.

3. (Original) The electronic device of claim 1, wherein:
the seal includes a gasket and a pressure sensitive adhesive (PSA) layer; and
the portion of the flexible conduit is positioned between the gasket and the

sealing surface of the button assembly.

4. (Original) The electronic device of claim 1, wherein the seal is

overmolded around the portion of the flexible conduit.

5. (Original) The electronic device of claim 1, wherein the flexible

conduit passes through an aperture in the seal.

6. (Original) The electronic device of claim 1, further comprising a
passage extending from the opening to the enclosed volume, wherein the flexible

conduit passes through the passage.

7. (Original) The electronic device of claim 6, wherein:

an enclosure shelf is defined at the bottom of the opening;
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the passage is formed in the enclosure shelf; and

the seal encircles the passage.

8. (Original) The electronic device of claim 6, wherein the portion of the

flexible conduit encircles the passage.

9. (Original) The electronic device of claim 1, wherein the biometric

sensor is a fingerprint sensor and the biometric characteristic is a fingerprint.

10.  (Original) The electronic device of claim 1, wherein:
the biometric sensor comprises an array of capacitive sensing elements that

are configured to detect either or both of ridges and grooves of a user’s finger.

11.  (Currently Amended) A fingerprint sensing system for a wearable
device comprising:
an enclosure defining an enclosed volume and an opening along an exterior
surface;
a processor disposed in the enclosed volume;
a button assembly positioned in the opening and defining an input surface, the
button assembly comprising:
a fingerprint sensor positioned inward from the input surface; and
a retainer positioned inward from the input surface and defining a sealing

surface;
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a seal disposed between the sealing surface of the retainer and a surface of
the opening;

a passage extending from the opening to the enclosed volume; and

a flexible conduit electrically connecting the fingerprint sensor to the
processor; wherein:

a portion of the flexible conduit is sandwiched dispesed between the seal and

the sealing surface of the retainer or between the seal and the surface of the opening.

12.  (Original)  The fingerprint sensing system of claim 11, wherein the

flexible conduit extends through the passage.

13.  (Original)  The fingerprint sensing system of claim 11, wherein the
flexible conduit is coupled to a second flexible conduit that extends through the

passage.

14.  (Original)  The fingerprint sensing system of claim 11, wherein the

fingerprint sensor is further configured to detect a touch.

15.  (Original)  The fingerprint sensing system of claim 11, wherein:
the button assembly further comprises a tactile dome switch disposed inward
from the retainer; and

the tactile dome switch compresses in response to a press on the input surface.
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16.  (Currently Amended) A watch comprising:

an enclosure defining an enclosed volume and an opening formed in a
sidewall;

a processor disposed in the enclosed volume;

a display positioned within the enclosure and operably coupled to the
processor;

a watchband attached to the enclosure and configured to couple the watch to a
user; and

a button assembly disposed within the opening, the button assembly
comprising:

a button housing;

an input member with an input surface;

a fingerprint sensor positioned below the input member and configured to
produce an output signal in response to a touch on the input surface, the output
signal corresponding to a fingerprint; and

a touch sensor configured to detect the touch;

a flexible conduit electrically coupled to the fingerprint sensor and

configured to transmit the output signal to the processor: and

a seal positioned between the button housing and a surface of the opening;

wherein a portion of the flexible conduit is sandwiched between the seal and

the button housing or between the seal and the surface of the opening.

17.  (Currently Amended) The watch of claim 16, further comprising:
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a passage extending from the opening to the enclosed volume; wherein
the flexible conduit extends from the opening to the enclosed volume through

the passage.

18.  (Currently Amended) The watch of claim 16, further comprising:

a fastener attaching the button housing to the enclosure and placing the seal

in compression.

19.  (Original) The watch of claim 16, further comprising a compressible
layer disposed below the fingerprint sensor, the compressible layer compressing to
receive a displacement or a deflection of the input member upon receipt of a user

force to the input surface.

20.  (Original) The watch of claim 16, further comprising an electrical

isolation sheet disposed between the button housing and the enclosure.
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REMARKS
This responds to the Office Action dated 1 May 2020. Claims 1, 11, 16-18 are
currently amended. The amendments are supported throughout the specification,
drawings and original claims of the application, such as, for example, paragraph 100 of
the specification and FIGS. 3A and 3D and their related descriptions in the specification.
No new matter has been added. Thus, claims 1-20 are currently pending. Applicant
respectfully requests reconsideration of the application in view of the foregoing

amendments and following remarks.

Interview Summary

Applicant's attorneys Brad Jensen and Thomas Woodland and Examiner Edwin
Leon engaged in a telephone interview on 17 July 2020. The parties discussed the
pending claims and the references cited in the Office Action, including Hill. The parties
agreed that there are differences between the cited references and the present disclosure

and further agreed that current amendments would overcome the present rejections.

Claim Rejections - 35 U.S.C. 8 102

Claims 1-15 stand rejected under pre-AIA 35 U.S.C. §102(a)(2) as allegedly being
anticipated by U.S. Patent No. 9,972,459 to Hill et al. Applicant respectfully traverses
these rejections.

A claim is anticipated only if each and every element as set forth in the claim is

found, either expressly or inherently described, in a single prior art reference. Verdegaal

Brothers v. Union Oil Co. of California, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987). The
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identical invention must be shown in as complete detail as is contained in the claim.
Richardson v. Suzuki Motor Co., 9 USPQ2d 1913, 1920 (Fed. Cir. 1989).

Unless a single prior art reference describes “all of the limitations claimed” and
“all of the limitations arranged or combined in the same way as recited in the claim, it
cannot be said to prove prior invention of the thing claimed and, thus, cannot anticipate
under 35 U.S.C. § 102.” Net MoneylN Inc. v. VeriSign Inc., 545 F.3d 1359, 1371 (Fed.
Cir. 2008). A single prior art reference must “clearly and unequivocally” describe the
claimed invention “without any need for picking, choosing, and combining various
disclosures not directly related to each other by the teachings of the cited reference.” Id.
(citing In re Arkley, 455 F.2d 586, 587 (C.C.P.A. 1972)).

Claim 1 as amended recites, inter alia, “a portion of the flexible conduit is
sandwiched between the seal and the sealing surface or between the seal and the
enclosure.”

Likewise, claim 11 as amended recites, inter alia, “a portion of the flexible conduit
is sandwiched between the seal and the sealing surface of the retainer or between the seal
and the surface of the opening.

Applicant respectfully submits that the Hill reference does not teach or suggest the
above limitations of claims 1 and 11. For at least these reasons, the cited references do
not teach or suggest every limitation of the rejected claims. Applicant therefore
respectfully requests withdrawal of the section 102 rejection of claims 1 and 11 and any

claims dependent upon them.

4826-2879-9169\1

AliveCor, Inc. Exhibit 1002
IPR2023-00948
Ex. 1002.173



Application No. 15/627,336 Attorney Docket No. P33505US1

Claim Rejections - 35 U.S.C. § 103

Claims 16-20 stand rejected under pre-AIA 35 U.S.C. §103(a) as allegedly being
unpatentable over Hill in view of U.S. Patent Publication No. 2016/009806 to Ely et al.
Applicant respectfully traverses this rejection.

To establish a prima facie case of obviousness, the prior art reference itself (or
references when combined) or “the inferences and creative steps that a person of ordinary
skill in the art would [have] employ[ed]” at the time of the invention must teach or
suggest all of the claim elements. K.S.R. Intern. Co. v. Teleflex Inc., 550 U.S. 398, 418,
82 U.S.P.Q.2d 1385 (2007); see also M.P.E.P. § 2143.03. Additionally, the Examiner
must determine whether there is “an apparent reason to combine the known elements in
the fashion claimed by the patent at issue.” Id. “[A] patent composed of several
elements is not proved obvious merely by demonstrating that each of its elements was,
independently, known in the prior art.” Id. Further, rejections on obviousness grounds
“cannot be sustained by mere conclusory statements; instead, there must be some
articulated reasoning with some rational underpinning to support the legal conclusion of
obviousness.” Id. (quoting In re Kahn, 441, F.3d 977, 988 (Fed. Cir. 2006)).

To establish a prima facie case of obviousness there must be a reasonable
expectation of success. In re Merck & Co., Inc., 800 F.2d 1091, 1097 (Fed. Cir.
1986). Furthermore, the reason that would have prompted the combination and the
reasonable expectation of success must be found in the prior art, common knowledge, or
the nature of the problem itself, and not based on the Applicant’s disclosure. DyStar

Textilfarben GmbH & Co. Deutschland KG v. C. H. Patrick Co., 464 F.3d 1356, 1367
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(Fed. Cir. 2006); MPEP § 2144. Underlying the obvious determination is the fact that
hindsight cannot be used. K.S.R., 550 U.S. at 421; DyStar, 464 F.3d at 1367.

Claim 16 as amended recites, inter alia, “a flexible conduit electrically coupled to
the fingerprint sensor and configured to transmit the output signal to the processor; and
a seal positioned between the button housing and a surface of the opening; wherein a
portion of the flexible conduit is sandwiched between the seal and the button housing or
between the seal and the surface of the opening.”

Applicant respectfully submits that the Hill and Ely references, viewed either
alone or in any combination, do not teach or suggest the above-indicated limitations of
claim 16. For at least these reasons, the cited references do not teach or suggest every
limitation of the rejected claims. Applicant therefore respectfully requests withdrawal of

the section 103 rejection of claim 16 and any claims dependent thereon.

Conclusion

For at least the foregoing reasons, Applicant believes that each of the presently
pending claims in this application is in immediate condition for allowance. Accordingly,
Applicant respectfully requests a favorable action on the merits. If the Examiner has any
further comments or suggestions, Applicant invites the Examiner to contact the
undersigned attorney to expedite the handling of this matter.

Applicant expressly disclaims all arguments, representations, and/or amendments
presented or contained in any other patent or patent application, including any patents or
patent applications claimed for priority purposes by the present application or any patents

or patent applications that claim priority to this patent application. Moreover, all
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arguments, representations, and/or amendments presented or contained in the present
patent application are only applicable to the present patent application and should not be
considered when evaluating any other patent or patent application.

The Commissioner is hereby authorized to charge any additional fees which may
be required for this application, or credit any overpayment, to Deposit Account No.
506181. If any extensions of time are needed for timely acceptance of these documents,
such an extension is hereby requested and payment of any such extension fees is

authorized from Deposit Account No. 506181.

Respectfully submitted,

DORSEY & WHITNEY LLP
Customer No. 145730

Date: July 30, 2020 /Bradley B. Jensen/
Bradley B. Jensen
Registration No. 46,801
111 South Main Street, Suite 2100
Salt Lake City, UT 84111
Tel: (801) 933-4079
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Group Art Unit: 2833

RESPONSE AFTER NON-FINAL OFFICE ACTION

Mail Stop Amendment
Commissioner for Patents

P. O. Box 1450

Alexandria, Virginia 22313-1450

This responds to the Office Action dated 1 May 2020. Please enter the following

amendments and remarks:

Amendments to the Claims are shown in the Listing of Claims beginning on page

2 of this document.

Remarks begin on page 8 of this document.
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4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/627,336 06/19/2017 Tyler S. Bushnell P33505US1 7423
| EXAMINER |
145730 7590 08/12/2020
Dorsey & Whitney LLP/Apple Inc. LEON MUNOZ, EDWIN A
111 South Main St
Salt Lake City, UT 84111 | ART UNIT PAPERNUMBER |

2833

DATE MAILED: 08/12/2020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3 AliveCor, Inc. Exhibit 1002
IPR2023-00948
Ex. 1002.184

PTOL-85 (Rev. 02/11)



OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 30 minutes to complete, including
gathering, preparing, and submitting the completed application 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

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 disclosure of these records is required by the
Freedom of Information Act.

2. 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.

3. A record 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.

4. 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).

5. 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 Cooperation Treaty.

6. 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)).

7. Arecord 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.

8. Arecord 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 indpiveiCorrlnciExhilpitd002

9. A record from this system of records may be disclosed, as a routine use, to a Federal, $piR202300048v
enforcement agency, if the USPTO becomes aware of a violation or potential violation of lawggy r¢gakatigy



Application No. Applicant(s)
; . 15/627,336 Bushnell et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
EDWIN A LEON 2833 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to Amendments and arguments filed 7/30/20.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[J Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/EDWIN A. LEON/
Primary Examiner, Art Unit 2833

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200805

AliveCor, Inc. Exhibit 1002
IPR2023-00948
Ex. 1002.186




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 577 336 Bushnell et al.
H “ ““H Examiner Art Unit
EDWIN A LEON 2833

CPC

Symbol Type Version
GO6F 1656 F 2013:01:01
G06K 0002 | 2013-01-01
G06K 0008 | 2013-01-01
GO6F 163 | 2013:01:01
GO6F 169 | 2013-01-01
GO6F 0202 | 2013:01:01
GO6F 03547 | 2013-01-01
GO6F 044 | 2013-01-01
G04G 08 | 2013-01-01
G04B 001 | 2013-01-01
CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 20

/EDWIN A. LEON/ 06 August 2020 . . -
Primary Examiner, Art Unit 2833 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 2A & 3A

U.S. Patent and Trademark Office
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Part of Paper No.: 20200805
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

15/627,336 Bushnell et al.
Examiner Art Unit
EDWIN A LEON 2833

INTERNATIONAL CLASSIFICATION

CLAIMED

GO6F

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/EDWIN A. LEON/ 06 August 2020 . . -
Primary Examiner, Art Unit 2833 9 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 2A & 3A

U.S. Patent and Trademark Office
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Part of Paper No.: 20200805
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15/627,336 Bushnell et al.
Examiner Art Unit
EDWIN A LEON 2833

Claims renumbered in the same order as presented by applicant (J CPA (O T.D. ([ R.1.47

CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/EDWIN A. LEON/ 06 August 2020 . . -
Primary Examiner, Art Unit 2833 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 2A & 3A
U.S. Patent and Trademark Office Part of Paper No.: 20200805
AliveCor, Inc. Exhibit 1002
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 15/627,336 Bushnell et al.
I -
EDWIN A LEON 2833
CPC - Searched*
Symbol Date Examiner
GO06F1/1656;G04B3/001;:G04G21/08;:G06F1/163;G06F1/169; GO6F3/ 04/14/2020 EAL
0202;G06F3/03547;G06F3/044;G06K9/0002; G0O6K9/0008
HO1H3/122;H01H9/16;H01H25/008:H01H2215/006;H01H2221/01; 04/23/2020 EAL
HO1H25/06;H01H2209/006;H01H2223/002;GO6F3/0362
Update search 08/04/2020 EAL
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
368 276 04/14/2020 EAL
368 69,185-187,289,308,319 04/23/2020 EAL
200 4 04/23/2020 EAL
Update EAL
search 08/04/2020

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Inventor search in PE2E, EAST and PALM 04/14/2020 EAL
Update search 08/05/2020 EAL
EAST word search (see Search History) 08/05/2020 EAL
PLUS search 08/05/2020 EAL

/EDWIN A. LEON/
Primary Examiner, Art Unit 2833
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 15627 336 Bushnell et al
H““H““ “H‘“ I HH“‘ o s
EDWIN A LEON 2833
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
All of the
above 08/05/2020 EAL
EAST word
search (see
Search History 08/05/2020 EAL
)

/EDWIN A. LEON/

Primary Examiner, Art Unit 2833

AliveCor, Inc. Exhibit 1002
|PR2F&Q£i8wh§O" 20200805
Ex. 1002.194

U.S. Patent and Trademark Office
Page 2 of 2



Bibliographic Data
Application No: 15/627 ,3 36

Foreign Priority claimed: O Yes ®No
35 USC 119 (a-d) conditions met: D Yes No D Met After Allowance
Verified and Acknowledged: /EDWIN A. LEON/ |
Examiner's Signature Initials
Title: ELECTRONIC DEVICE HAVING SEALED BUTTON BIOMETRIC
SENSING SYSTEM
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
06/19/2017 368 2833 P33505U51
RULE
APPLICANTS

Apple Inc., Cupertino, CA, UNITED STATES
INVENTORS
Tyler S. Bushnell, Mountain View, CA, UNITED STATES
James G. Horiuchi, Fresno, CA, UNITED STATES
Michael K. McCord, Mountain View, CA, UNITED STATES
Trevor J. Ness, San Francisco, CA, UNITED STATES
CONTINUING DATA
FOREIGN APPLICATIONS
IF REQUIRED, FOREIGN LICENSE GRANTED**
06/23/2017
STATE OR COUNTRY
UNITED STATES
ADDRESS

Dorsey & Whitney LLP/Apple Inc.
111 South Main St
Salt Lake City, UT 84111
UNITED STATES

FILING FEE RECEIVED
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PTO/SB/47 (03-09)

Approved for use through 05/31/2015. OMB 0651-0016

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:

Mail Stop M Correspondence 571-273-6500
Commissioner for Patents -OR -

P.O. Box 1450

Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition,

only an address represented by a Customer Number can be established as the fee address for maintenance
fee purposes (hereafter, fee address). A fee address should be established when correspondence related to
maintenance fees should be mailed to a different address than the correspondence address for the application.

When to check the first box below: If you have a Customer Number to represent the fee address. When
to check the second box below: If you have no Customer Number representing the desired fee address,
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application(s), please recognize as the “Fee Address” under the provisions of 37 CFR
1.363 the address associated with:

Customer Number: OO-I 97

OR

|:| The attached Request for Customer Number (PTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER

(if known)

15/627,336

Completed by (check one):

|:| Applicant/Inventor /Bradley B. Jensen/
Signature
Attorney or Agent of record _46,801 Bradley B. Jensen
(Reg. No.) Typed or printed name
|:| Assignee of record of the entire interest. See 37 CFR 3.71. 801-933-4079
Statement under 37 CFR 3.73(b) is enclosed. Requester’s telephone number
(Form PTO/SB/96)
|:| Assignee recorded at Reel Frame Nov. 11, 2020
Date

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one
signature is required, see below*.

* Total of _t forms are submitted.

This collection of information is required by 37 CFR 1.363. 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. 11 and 1.14. This colle ction is estimated to take 5 minutes to complete,
including gathering, preparing, and submitting the completed application 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, Alex andria, VA 22313- 1450. DO NOT SEND COMPLETE D FORMS TO THIS A DDRESS.
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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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 (6 U.S.C. 5§52) and the Privacy Act (6 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord 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.

3. Avrecord 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.

4. Arecord 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).

5. 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 Cooperation Treaty.

6. Arecord 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)).

7. Arecord 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.

8. Arrecord 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 inspection or an
issued patent.

9. Arecord 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.
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Electronic Patent Application Fee Transmittal

Application Number: 15627336

Filing Date: 19-Jun-2017

Title of Invention: ELECTRONIC DEVICE HAVING SEALED BUTTON BIOMETRIC SENSING SYSTEM
First Named Inventor/Applicant Name: Tyler S. Bushnell

Filer: Bradley Brent Jensen/Samnang Marshall

Attorney Docket Number: P33505US1

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000

AliveCor, Inc. Exhibit 1002
IPR2023-00948
Ex. 1002.199




Electronic Acknowledgement Receipt

EFS ID: 41092406
Application Number: 15627336
International Application Number:
Confirmation Number: 7423

Title of Invention:

ELECTRONIC DEVICE HAVING SEALED BUTTON BIOMETRIC SENSING SYSTEM

First Named Inventor/Applicant Name:

Tyler S. Bushnell

Customer Number:

145730

Filer:

Bradley Brent Jensen/Samnang Marshall

Filer Authorized By:

Bradley Brent Jensen

Attorney Docket Number: P33505US1
Receipt Date: 11-NOV-2020
Filing Date: 19-JUN-2017
Time Stamp: 10:57:13

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E2020AAA57533490
Deposit Account 506181

Authorized User

Samnang Marshall

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.21 {Miscellaneous fees and charges)
37 CFR 1.20 {Post Issuance fees)
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37 CFR 1.19 (Document supply fees)

File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
279150
1 Issue Fee Payment (PTO-858) P33505US1_IslsuchFeeTransmltt no 1
a p 7cd1cc409a998fd4975e796d2872ae3e0b1
85835
Warnings:
Information:
205399
2 Maintenance Fee Address Change P33505US1_EeeAdddr;asslndlcatl no 2
on Orm.p 9acd 12bc3d7bb9218a41788099dadabd47|
0ddoe3
Warnings:
Information:
30176
3 Fee Worksheet (SB06) fee-info.pdf no 2
c459cebcf9azaBaddaeeddbad 961677 cfc3f
Warnings:
Information:
Total Files Size (in bytes): 514725

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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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

145730 7590 08/12/2020 Certificate of Mailing or Transmission

DOI’SCy & Whitney LLP/ Apple Inc I hereby certify that this Fee(s) Transmittal is being deposited with the United
. ) States Postal Service with sufficient postage for first class mail in an envelope
111 South Main St addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Salt Lake City UT 84111 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Samnang Marshall (Typed or printed name)
/Samnang Marshall/ (Signature)
11 November 2020 (Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/627,336 06/19/2017 Tyler S. Bushnell P33505US1 7423

TITLE OF INVENTION: ELECTRONIC DEVICE HAVING SEALED BUTTON BIOMETRIC SENSING SYSTEM

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/12/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LEON MUNOZ, EDWIN A 2833 368-276000
(lj.F(ljihélmSggSOf correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
.363). f)?aggztsacl)rll{fisaﬁi ll-lr?atti(z] 31 ;f:glstered patent attorneys | DORSEY & WHITNEY LLP

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

"Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
APPLE INC. CUPERTING, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual Kl Corporation or other private group entity (] Government

4a. Fees submitted: Eissue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

&I Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

&1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 506181

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

. . ; . s o ¥ate
Authorized Signature /Bradley B. Jensen/ Date Nov. 11, 2020
Typed or printed name _ Bradley B. Jensen Registration No. _ 46, 801
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/627,336 12/15/2020 10866619 P33505US1 7423
145730 7590 11/24/2020

Dorsey & Whitney LLP/Apple Inc.
111 South Main St
Salt Lake City, UT 84111

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 800 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Tyler S. Bushnell, Mountain View, CA;
Apple Inc., Cupertino, CA;

James G. Horiuchi, Fresno, CA;

Michael K. McCord, Mountain View, CA;
Trevor J. Ness, San Francisco, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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