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[0252] In some embodiments, the operation on the second electronic device (e.g., 600B)
includes capturing biometric data (e.g., using a biometric sensor of the second electronic device).
In some embodiments, the biometric data that is captured by the second electronic device (e.g.,

600b) is heart-related data (e.g., ECG data, BPM data).

[0253] In some embodiments, the first portion of the tutorial includes a plurality of graphical
indications of possible results (e.g., 620, 622, 624, 626, heart rhythm evaluation results, heart
rate measurements) of the operation (e.g., an ECG recording operation, a BPM measurement

operation) performed on the second electronic device (e.g., 600b).

[0254] In some embodiments, the operation is evaluating a medical characteristic (of the
user) including a heart rhythm evaluation (e.g., an electrocardiogram reading) and a heart rate
evaluation (e.g., a BPM reading), and the possible results are selected from the group consisting
of: a normal result (e.g., for the heart rhythm evaluation and/or for the heart rate evaluation), an
abnormal heart rhythm pattern result (e.g., signs of Atrial Fibrillation), an abnormal heart rate
result (e.g., BPM above a high threshold or below a low threshold, such as BPM over 150 or

BPM below 50), and an inconclusive result (e.g., based on a poor reading).

[0255] In some embodiments, while displaying at least a first possible result (e.g., 624) of the
possible results, where the first possible result includes a portion of (the text of) a first result
summary (e.g., 624B, text summarizing medical characteristics related to the respective result),
the first electronics device (e.g., 600A) detects, via the one or more input devices, a user
activation of an expand affordance (e.g., 624C) associated with the first result summary.
Providing the expand affordance while displaying at least the first possible result of the possible
results, where the first possible result includes the portion of the first result summary improves
visual feedback by indicating to the user that only a portion of the first result summary is not
currently displayed, and that the expand affordance can be selected to cause all of the first result
summary to be displayed. Providing improved visual feedback to the user enhances the
operability of the device and makes the user-device interface more efficient (e.g., by helping the
user to provide proper inputs and reducing user mistakes when operating/interacting with the
device) which, additionally, reduces power usage and improves battery life of the device by

enabling the user to use the device more quickly and efficiently. In some embodiments, in
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response to detecting the user activation of the expand affordance (e.g., 624C), the first
electronic device (e.g., 600A) displays, on the display (e.g., 602), all of (the text of) the first

result summary.

[0256] In some embodiments, the plurality of graphical indications of possible results (e.g.,
620, 622, 624, 626) include a first graphical indication (e.g., 620) that includes display of a first
animation (e.g., 620A) related to a first possible result and a second graphical indication (e.g.,
622) that includes a second animation (e.g., 622A) related to a second possible result, and the
first animation and the second animation are synchronized. In some embodiments, the first
animation and the second animations are dynamic animations that include a beating heart

animation and tachogram-like features that depict a rhythm and rate of a heartbeat.

[0257] In some embodiments, while displaying, on the display (e.g., 602), the plurality of
graphical indications (e.g., 620, 622, 624, 626) of possible results, the first electronic device
(e.g., 600A) detects, via the one or more input devices, a scrolling gesture (e.g., a scroll on the
touch layer of the display). In some embodiments, in response to detecting the scrolling gesture,
the first electronic device (e.g., 600A) scrolls the plurality of graphical indications (e.g., 620,
622, 624, 626). In some embodiments, the first electronic device (e.g., 600A) displays, on the
display (e.g., 602), a third graphical indication (e.g., 624) that includes a third animation (e.g.,
624A) related to a third possible result, where the third animation is synchronized with the first

animation (e.g., 620A) and the second animation (e.g., 622A).

[0258] In some embodiments, the first animation (e.g., 620A) includes a first portion of the
animation (e.g., beating heart) that is animated at a fixed location and a second portion of the
animation (e.g., dot) that animatedly moves from the fixed location to a second location. In
some embodiments, the object follows a tachogram-like pattern when leaving the heart-shaped
animation. In some embodiments, a first object of the first dynamic animation and a second
object of the second dynamic animation repeatedly (continuously) leave their respective heart-
shaped animations synchronously. Providing an animation (e.g., first animation 620A) for a
graphical indication (e.g., one of 620, 622, 624, 626) of possible results improves visual
feedback by indicating to the user that the operation discussed by the tutorial relates to heart

monitoring, as shown in the animation, and providing visual guidance as to how each possible
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result derived from the heart monitoring operation differ. Providing improved visual feedback to
the user enhances the operability of the device and makes the user-device interface more efficient
(e.g., by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves

battery life of the device by enabling the user to use the device more quickly and efficiently.

[0259] In some embodiments, the first portion of the tutorial (e.g., 614, 616, 618, 630, 632)
includes a limitations indication (e.g., 630, explaining to the user the limits of the operation,
showing a list of medical characteristics that cannot be determined by the operation) that
includes one or more medical characteristics that cannot be derived from the operation.
Providing the limitations indication (e.g., 630) in the first portion of the tutorial improves visual
feedback by visually indicating to the user, during the setup process (such that the user is more
likely to be made aware), the one or more medical characteristics that cannot be derived from the
operation. Providing improved visual feedback to the user enhances the operability of the device
and makes the user-device interface more efficient (e.g., by helping the user to provide proper
inputs and reducing user mistakes when operating/interacting with the device) which,
additionally, reduces power usage and improves battery life of the device by enabling the user to

use the device more quickly and efficiently.

[0260] The first electronic device 600A receives (716) (e.g., after the user has carried out the
instructions on the second electronic device (e.g., 600B), via a wireless radio communication
between the devices), from the second electronic device (e.g., 600B), an indication that the

instructions have been carried out (on the second electronic device).

[0261] In some embodiments, prior to receiving (e.g., via a wireless radio communication
between the devices), from the second electronic device (e.g., 600B), the indication that the
instructions have been carried out, the first electronic device (e.g., 600A) receives (712), from
the second electronic device (e.g., 600B) (e.g., via the wireless radio communication between the
devices), an indication that the instructions have begun to be carried out (on the second
electronic device). In some embodiments, in response to receiving the indication that the
instructions have begun to be carried out, the first electronic device (e.g., 600A) displays (714),

on the display (e.g., 602), an indication (e.g., 820, a “recording in progress” page of the tutorial)
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that the instructions are being carried out on the second electronic device. Displaying, on the
display (e.g., 602), the indication that the instructions are being carried out on the second
electronic device (e.g., 600B) in response to receiving the indication that the instructions have
begun to be carried out enhances visual feedback by visually indicating to the user that the
operation is being successfully carried out on the second electronic device (and thus that the
setup process is proceeding along as intended). Providing improved visual feedback to the user
enhances the operability of the device and makes the user-device interface more efficient (e.g.,
by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves

battery life of the device by enabling the user to use the device more quickly and efficiently.

[0262] In response to receiving the indication that the instructions have been carried out, the
first electronic device (e.g., 600A) displays (718), on the display (e.g., 602), a second portion of
the tutorial (e.g., 828, a “completion” page) that is different from the first portion. Displaying,
on the display (e.g., 602), the second portion of the tutorial that is different from the first portion
in response to receiving the indication that the instructions have been carried out improves visual
feedback by indicating to the user that the operation performed on the second electronic device
has been completed (e.g., and thus that the setup process has been successfully completed and
that the operation is available for future use). Providing improved visual feedback to the user
enhances the operability of the device and makes the user-device interface more efficient (e.g.,
by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves

battery life of the device by enabling the user to use the device more quickly and efficiently.

[0263] In some embodiments, the second portion of the tutorial (e.g., 828, a “completion”
page) includes a graphical animation (e.g., a tachogram-like animation) that represents

(biometric) information obtained from the operation on the second electronic device.

[0264] In some embodiments, after displaying, on the display (e.g., 602), the second portion
of the tutorial (e.g., 828), the first electronic device (e.g., 600A) displays (720), on the display
(e.g., 602), a user interface of a health application (e.g., 650, 656, 660).
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[0265] In some embodiments, the first electronic device (e.g., 600A) detects (722), via the
one or more input devices, a user activation of an affordance (e.g., 658A, an ECG affordance) for
viewing recorded biometric information (e.g., recorded ECG and BPM readings). In some
embodiments, the affordance (e.g., 658A) for viewing existing recordings of biometric
information includes an indication of a number of existing recordings of biometric information
(e.g., a number of recorded ECG and/or BPM readings). Providing the indication of the number
of existing recordings of biometric information in the affordance for viewing existing recordings
of biometric information improves visual feedback by conveniently conveying to the user the
number of existing recordings that can be viewed in the health application. Providing improved
visual feedback to the user enhances the operability of the device and makes the user-device
interface more efficient (e.g., by helping the user to provide proper inputs and reducing user
mistakes when operating/interacting with the device) which, additionally, reduces power usage
and improves battery life of the device by enabling the user to use the device more quickly and

efficiently.

[0266] In some embodiments, in response to detecting the user activation of the affordance
(e.g., 658A) for viewing existing recordings of biometric information, the first electronic device
(e.g., 600A) displays (724), on the display (e.g., 602), a first plurality of representations (e.g.,
662A-662C) corresponding to existing recordings of biometric information. In some
embodiments, a representation of an existing recording of biometric information (e.g., 662A-
66C) includes a tachogram corresponding to the recording, an evaluation result of the recording,
the number of symptoms (if any) associated with the recording, and a heart rate (BPM) recorded
by the recording. Displaying, on the display (e.g., 602), the first plurality of representations
(e.g., 662A-662C) corresponding to existing recordings of biometric information in response to
detecting the user activation of the affordance for viewing existing recordings of biometric
information improves visual feedback by conveniently providing to the user representations of
some existing recordings (e.g., some of the most recent recordings) that may be of most
relevance to the user. Providing improved visual feedback to the user enhances the operability of
the device and makes the user-device interface more efficient (e.g., by helping the user to

provide proper inputs and reducing user mistakes when operating/interacting with the device)
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which, additionally, reduces power usage and improves battery life of the device by enabling the

user to use the device more quickly and efficiently.

[0267] In some embodiments, the first plurality of representations of existing recordings of
biometric information (e.g., 662A-66C) include a first representation (e.g., 662C) corresponding
to a first existing recording with an abnormal evaluation result (e.g., an abnormal heart rthythm,
such as a Atrial Fibrillation condition), where the first representation (e.g., 662C) includes an
indication of the abnormal evaluation result that is displayed with a first visual characteristic
(e.g., highlighted with a warning color, such as yellow). In some embodiments, the plurality of
representations of existing recordings of biometric information (e.g., 662A-66C) include a fourth
representation (e.g., 662A) corresponding to a fourth existing recording with a normal evaluation
result, and the fourth representation includes an indication of the normal evaluation result that is
displayed with a second visual characteristic (e.g., a default color) different from the first visual

characteristic.

[0268] In some embodiments, the first plurality of representations of existing recordings of
biometric information (e.g., 662A-66C) include a second representation (e.g., 662A, 662B)
corresponding to a second existing recording associated with user-specified symptoms, where the
second representation includes an indication of the number of user-specified symptoms
associated with the second existing recording (e.g., “2 Symptoms,” “No Symptoms”). In some
embodiments, the first plurality of representations of existing recordings of biometric
information (e.g., 662A-66C) include a third representation (e.g., 662C) corresponding to a third
existing recording not associated with any user-specified symptoms (e.g., because the user did
not specify any symptoms for the recording), where the third representation does not include an
indication of user-specified symptoms associated with the third existing recording. Providing the
second representation (e.g., 662A, 662B) corresponding to the second existing recording
associated with user-specified symptoms improves visual feedback by conveniently indicating to
the user whether or not (and if yes, how many) symptoms were previously selected by the user
for the recording (e.g., thereby allowing the user to quickly recognize whether a particular
recording by correspond to a more serious reading, if there are many user-specified symptoms
associated with the recording). Providing improved visual feedback to the user enhances the

operability of the device and makes the user-device interface more efficient (e.g., by helping the
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user to provide proper inputs and reducing user mistakes when operating/interacting with the
device) which, additionally, reduces power usage and improves battery life of the device by
enabling the user to use the device more quickly and efficiently. In some embodiments, the user-
specified symptoms cannot be modified after the symptoms have been specified and saved (by

the user on the second electronic device).

[0269] In some embodiments, further in response to detecting the user activation of the
affordance (e.g., 658A) for viewing recorded biometric information, the first electronic device
(e.g., 600A) displays (726), on the display (e.g., 602), a plurality of sort affordances (e.g., 664A-
664H, to filter visible recordings by the type of evaluation results, such as normal results,
abnormal heart rhythm results, or abnormal heart rate results) including a first sort affordance
and a second sort affordance. In some embodiments, the first sort affordance includes an
indication of a number of existing recordings of biometric information associated with the first
type of evaluation result, and the second sort affordance includes an indication of a number of
existing recordings of biometric information associated with the second type of evaluation result.
In some embodiments, the first electronic device (e.g., 600A) detects (728), via the one or more

input devices, a user activation of the first sort affordance.

[0270] In some embodiments, in response to detecting the user activation of the first sort
affordance, the first electronic device (e.g., 600A) displays (730), on the display (e.g., 602), a
second plurality of representations (e.g., by replacing the first plurality of representations)
corresponding to existing recordings of biometric information, where the second plurality of
representations correspond to existing recordings associated with a first type of evaluation result
(e.g., a normal result, an abnormal heart rhythm result, an abnormal heart rate result, an
inconclusive result). In some embodiments, the first electronic device (e.g., 600A) detects (732),

via the one or more input devices, a user activation of the second sort affordance.

[0271] In some embodiments, in response to detecting user activation of the second sort
affordance, the first electronic device (e.g., 600A) displays (734), on the display (e.g., 602), a
third plurality of representations (e.g., by replacing the first plurality of representations)
corresponding to existing recordings of biometric information, where the third plurality of

representations correspond to existing recordings associated with a second type of evaluation
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result. In some embodiments, the second and third plurality of representations have
corresponding overlapping existing recordings, if one or more existing recordings are associated

with both the first type of evaluation result and the second type of evaluation result.

[0272] In some embodiments, the first electronic device (e.g., 600A) detects, via the one or
more input devices, a user selection of a first representation (e.g., 662A) of the first plurality of
representations (e.g., 662A-66C) corresponding to a first existing recording corresponding to a
first evaluation result. In some embodiments, in response to detecting the user selection of the
first representation, the first electronic device (e.g., 600A) displays a first details view (e.g., 666)

of the first existing recording.

[0273] In some embodiments, while displaying the first details view (e.g., 666) of the first
existing recording, the first electronic device (e.g., 600A) detects, via the one or more input
devices, a user activation of an information affordance (e.g., 670, an “1” icon). In some
embodiments, in response to detecting the user activation of the information affordance (e.g.,
670), the first electronic device (e.g., 600A) displays, on the display (e.g., 602), a result summary
(e.g., text summarizing medical characteristics related to the respective result) and an animation
from a corresponding possible result from the first portion of the tutorial (e.g., where the possible

result from the tutorial corresponds to the evaluation result of the first existing recording).

[0274] In some embodiments, while displaying the first details view (e.g., 666) of the first
existing recording corresponding to a first evaluation result, the first electronic device (e.g.,
600A) detects, via the one or more input devices, a user activation of an export affordance (e.g.,
672, marked as “share as a PDF”). In some embodiments, in response to detecting user
activation of the export affordance (e.g., 672), the first electronic device (e.g., 600A) creates (and
subsequently transmitting to an intended recipient) a document that includes information
concerning the first existing recording (e.g., information about the user, date and time of the
recording, a tachogram of the (ECG) recording, the evaluation result of the recording). In some
embodiments, the biometric data (e.g., ECG data) of the recording is included in the document
without any filtering (of the data from the recording). (Automatically) generating and
(automatically) transmitting the document (to an intended recipient) in response to detecting the

user activation of the information affordance reduces the number of inputs needed from the user
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to create a transmittal document summarized a recording and subsequently transmitting the
document to an intended recipient. Reducing the number of inputs needed to perform an
operation enhances the operability of the device and makes the user-device interface more
efficient (e.g., by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves
battery life of the device by enabling the user to use the device more quickly and efficiently. In
some embodiments, the user-specified symptoms cannot be modified after the symptoms have

been specified and saved (by the user on the second electronic device).

[0275] Note that details of the processes described above with respect to method 700 (e.g.,
FIGS. 7A-7C) are also applicable in an analogous manner to the methods described below. For
example, method 900 optionally includes one or more of the characteristics of the various
methods described above with reference to method 700. For another example, method 1100
optionally includes one or more of the characteristics of the various methods described above
with reference to method 700. For another example, method 1300 optionally includes one or
more of the characteristics of the various methods described above with reference to method 700.
For another example, method 1500 optionally includes one or more of the characteristics of the
various methods described above with reference to method 700. For brevity, these details are not

repeated below.

[0276] FIGS. 8A-8S illustrate exemplary user interfaces for recording biometric information
for use in health monitoring. The user interfaces in these figures are used to illustrate the
processes described below, including the processes in FIGS. 9A-9B. The exemplary user
interfaces in these figures relate generally to monitoring health using recorded biometric
information, and are not limited to a specific type of biometric information. Only for the sake of
convenience, the exemplary user interfaces in these figures are described with reference to a type

of biometric information—electrocardiogram (hereinafter “ECG”) information.

[0277] FIG. 8A illustrates a first electronic device 800A (e.g., corresponding to second
electronic device 600B). In some embodiments, first electronic device 800A is a smartwatch. In
some embodiments, first electronic device 800A has a display 802 and one or more input devices

(e.g., including a touch layer of display 802 and one or more mechanical buttons, such as a
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rotating crown). In some embodiments, first electronic device 800A includes one or more
biometric sensors (e.g., for recording ECG information, for detecting heart rhythm and heart rate
of the user) comprising one or more electrodes integrated in an input device 804 (e.g., a
mechanical input device, such as a depressible, rotating crown) of first electronic device 800A.
In some embodiments, the one or more biometric sensors of first electronic device 800A further
comprise one or more electrodes of (e.g., integrated in) a housing portion (e.g., the backplate) of
first electronic device 800A, where the one or more electrodes integrated in the input device
operate in conjunction with the one or more electrodes of the housing portion to capture
biometric information (e.g., ECG information). Features concerning the one or more biometric
sensors of first electronic device 800A used to capture biometric information (e.g., ECG

information) is described in greater detail in Appendix A.

[0278] FIG. 8A illustrates first electronic device 800A displaying, on display 802, a user
interface 806 of an ECG application (e.g., corresponding to user interface 644 of the ECG
application described with reference to FIGS. 6A-6AE).

[0279] In some embodiments, similar to user interface 644, user interface 806 includes an
animation 808 (e.g., a fluid animation, corresponding to animation 646 of user interface 644) that
depicts a particular shape (e.g., a heart). In some examples, as shown in FIG. 8A, animation 808
comprises a plurality of dynamic objects (e.g., circular objects) that form the particular shape
(e.g., a heart), where the shape appears three-dimensional and is visually fluid as the plurality of

dynamic objects constantly move while maintaining the structure of the shape.

[0280] In some embodiments, while displaying animation 808 in the particular shape (e.g., a
heart), user interface 806 displays a notification message 810 (e.g., corresponding to notification
message 648 of user interface 644) indicating to the user that an action must be performed (by
the user) on the device to proceed with an ECG recording (to capture heart rhythm and heart rate
information). In some embodiments, notification message 810 instructs the user of the type of
input (e.g., a touch or contact on the input device that is below a threshold amount such that the
input does not “click” the input device) and that the input must be maintained on the input device

(e.g., for the duration of the recording).
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[0281] In some embodiments, prior to displaying user interface 806 of the ECG application
(e.g., while first electronic device 800A is displaying a user interface of a different application or
the display is off), the device detects (e.g., using a second biometric sensor that measures heart
rate information without user input) heart rate information of the user for a period of time (e.g., 1
minute) and determines that the detected heart rate is above a threshold rate (e.g., above 150
BPM). In some embodiments, upon detecting that the detected heart rate is above the threshold
rate for at least the period of time, the device displays, on display 802, a notification informing
the user of the (continuous) high heart rate and requests that the user monitor his or her heart

health using the ECG application.

[0282] In FIG. 8B, while displaying, on display 802, user interface 806 of the ECG
application, first electronic device 800A detects a user input 801 on input device 804 in
accordance with the instructions from notification message 810. In some embodiments, user
input 801 is a continuous touch or contact on the input device that is below a threshold amount
(e.g., an input that does not “click” the input device). In some embodiments, upon detecting (and
continuing to detect) user input 801 on input device 804, the plurality of dynamic objects
forming animation 808 transition from their initial pattern (e.g., of a shape) towards a different
pattern, as shown in FIG. 8B. In some embodiments, upon detecting (and continuing to detect)
user input 801, first electronic device 800A ceases to display, on display 802, notification

message 810.

[0283] FIG. 8C illustrates first electronic device 800A continuing to detect user input 801 on
input device 804. In some embodiments, while continuing to detect user input 801 on input
device 804, the plurality of dynamic objects forming animation 808 continue to transition toward
and begin to form a different pattern (e.g., a grid of a tachogram). In some embodiments, first
electronic device 800A displays, in user interface 806 (e.g., below animation 808), a timer 810
(e.g., a countdown timer of a predetermined amount of time, such as 30 seconds) that indicates
the amount of time remaining to complete the ECG recording. In some embodiments, first
electronic device 800A displays, in user interface 806 (e.g., below timer 810), a notification
message 812 instructing the user to maintain the input on input device 804 (e.g., stating “Touch

the crown and try to hold still”) to successfully complete the ECG recording.
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[0284] FIG. 8D illustrates first electronic device 800A further continuing to detect user input
801 on input device 804. In some embodiments, as the user continues to maintain user input 801
on input device 804, first electronic device 800A begins recording ECG information. In some
embodiments, while recording the ECG information, the device displays, in user interface 806, a
BPM indicator 814 showing the heart rate being detected by the recording. In some
embodiments, while recording ECG information, the device further displays, over animation 808
(which, during a recording, forms a grid-like pattern), a tachogram 816 that graphically depicts
the ongoing recording. In some embodiments, while recording ECG information, timer 810
continuously reflects (e.g., by counting down) the remaining time to successfully complete the

recording.

[0285] FIG. 8E illustrates a second electronic device 800B (e.g., corresponding to first
electronic device 600A described with reference to FIGS. 6A-6AE). In some embodiments,
second electronic device 800B is a smartphone that is paired with first electronic device 800A
(e.g., via a short-range wireless communication radio connection, such as a Bluetooth
connection). In FIG. 8E, second electronic device 800B is displaying, on a display 818, a user
interface 820 of a health application that is associated with the ECG application running on first
electronic device 800A. In some embodiments, while recording ECG information on first
electronic device 800A, second electronic device 800B displays, in user interface 820 of the
health application associated with the ECG application, an indication 822 that ECG recording is
on-going on first electronic device 800A. In some examples, indication 822 includes a graphical
indication portion (e.g., illustrating an image corresponding to the device being used to perform

the recording) and a text indication portion (e.g., stating “Recording in Progress”).

[0286] FIG. 8F illustrates first electronic device 800A displaying, on display 802, user
interface 806 of the ECG application while the device is continuing to perform the ECG
recording from FIG. 8E. In FIG. 8F, during the ECG recording, the device detects that user input
801 on input device 804 is lost (e.g., because the user lifted the finger used for the input away
from input device 804). In some embodiments, in response to detecting that the user input on
input device 804 is lost, the device displays, in user interface 806, a message indication 824 (e.g.,
stating “Please keep your finger on the crown”) requesting that the user restore the user input on

input device 804 in order to continue with the ECG recording. In some embodiments, while the
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user input is lost on input device 804, the device continues to count down towards the end of the
recording (which is indicated by timer 810). In some embodiments, while the user input is lost
on input device 804, the device pauses the recording until the user input is restored on input
device 804. In some embodiments, in response to detecting that the user input is lost on the input
device 804, the first electronic device 800A resets the value of timer 810 (e.g., to the initial 30
seconds value) and restarts the recording if the user input is restored (e.g., restored within a

predetermined time).

[0287] In some embodiments, if the user input on input device 804 is not restored within a
time limit (e.g., 5 seconds), first electronic device 800A (automatically) terminates the recording
and transitions back to the initial user interface of FIG. 8A. In some embodiments, if the user
input on input device 804 is restored within the time limit (e.g., 5 seconds), the device
(automatically) continues the recording (e.g., and re-starts the timer, if paused). In some
embodiments, the time limit (e.g., 5 seconds) for restoring the input is reset once the user input is
restored. That is, if the user input is lost for a second time during a recording, the device
(automatically) terminates the recording and transitions back to the initial user interface of

FIG. 8A if the full time limit (e.g., 5 seconds) lapses without the user restoring the user input.

[0288] In FIG. 8@, first electronic device 800A again detects user input 801 on input device
804 before the time limit (e.g., 5 seconds) has lapsed from when the user input was lost in

FIG. 8F. Because the user input on input device 804 was restored prior to expiration of the time
limit (e.g., 5 seconds), the device continues the ECG recording without (automatically)

terminating the recording.

[0289] FIG. 8H illustrates first electronic device 800A continuing to detect user input 801 on
input device 804 and the device continuing the ECG recording from FIG. 8G. In some
embodiments, timer 810 continues to indicate the time remaining to complete the recording (e.g.,

“1 second”).

[0290] FIG. 81 illustrates user interface 806 of the ECG application upon completion of the
recording (which is indicated by timer 810 showing no time remaining). In some embodiments,

upon completion of a recording, the plurality of dynamic objects forming animation 808 re-
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transitions from the grid-like pattern during the recording toward their initial pattern (e.g., of a

shape, such as heart) prior to the recording.

[0291] FIG. 8] illustrates first electronic device 800A and second electronic device 800B
(immediately) after completing the ECG recording. In some embodiments, upon completing the
ECG recording, first electronic device 800A transmits (e.g., via a Bluetooth connection) data of
the ECG recording to second electronic device 800B. In some embodiments, upon completing
the ECG recording, first electronic device 800A transmits (e.g., via a LTE or WiFi connection)
data of the ECG recording to an external server, where the external server is also accessible by
second electronic device 800B. In some embodiments, first electronic device 800A can record
and locally store a plurality of ECG recordings and transmit the plurality of ECG recordings to

second electronic device 800B.

[0292] In some embodiments, (immediately) after completing the ECG recording, first
electronic device 800A displays, on display 802, user interface 806 of the ECG application with
animation 808 in its initial pattern (e.g., a fluid heart-shaped pattern) and at least a portion of a
summary page 826 that includes an evaluation result (e.g., “Regular Result”) and other related
information about the completed recording. In some embodiments, summary page 826 slides

onto the display from an edge of the display (e.g., a bottom edge of the display).

[0293] In some embodiments, (immediately) after completing the ECG recording, second
electronic device 800B displays, in the health application, a summary page 828 of the health
application associated with the ECG application on second electronic device 800A, where
summary page 828 includes a representation 830 of the completed recording. In some
embodiments, representation 830 includes the evaluation result (e.g., “Regular Rhythm”), the
heart rate reading (e.g., in BPM), and a graphical depiction (e.g., a tachogram) of the recording.

In some embodiments, summary page 828 includes an affordance 832 for leaving the summary

page.

[0294] FIG. 8K illustrates first electronic device 800A displaying, on display 802, (at least a
portion of) summary page 826 corresponding to the ECG recording. In some embodiments,
summary page 826 includes a summary region 834 that includes an indication 834A of the

evaluation result (e.g., “Regular Rhythm”) and an indication 834B of the heart rate reading (e.g.,
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in BPM). In some embodiments, summary region 834 also includes a information affordance
836 for viewing a detailed description about the respective evaluation result (e.g., where the
detailed description corresponds to the text description shown in possible results page 618 of the
tutorial described with reference to FIGS. 6A-6AE). In some embodiments, summary page 826
includes an indication 838 of whether a particular medical characteristic (e.g., signs of Atrial
Fibrillation, signs of irregular heart rhythm) was determined from the recording. In some
embodiments, summary page 826 includes a symptoms region 840 that includes an affordance
842 for associating one or more symptoms to the reading. In some embodiments, while
displaying summary page 826, the device maintains display of animation 808 (e.g., in its initial
shape as shown in FIG. 8A) in the background of the summary page (e.g., in a lighter shade so
that the summary page is easily legible to the user).

[0295] FIGS. 8L-80 illustrate a plurality of different error notification messages that can be
displayed in user interface 806 of the ECG application while recording ECG information. In
FIG. 8L, while performing a first ECG recording corresponding to a user input 803 on input
device 804, first electronic device 800A detects movement of the user input on input device 804
above a threshold amount (e.g., there is movement with the user’s contact with input device 804,
where the amount of the movement is above a threshold amount of movement). In some
embodiments, in response to detecting the movement of the user input on input device 804 above
the threshold amount (e.g., for at least a period of time, such as 5 seconds), first electronic device
800A displays (e.g., below timer 810), a notification message 844 (e.g., stating “Try not to move

your arm”) requesting that the user restrict movement of user input 803 during the recording.

[0296] In FIG. 8M, a period of time (e.g., 5 seconds) after displaying notification message
844, and while continuing to perform the first ECG recording corresponding to user input 803 on
input device 804, first electronic device 800A continues to detect movement of the user input on
input device 804 above the threshold amount. In some embodiments, in response to continuing
(e.g., for another period of time, such as 5 seconds, after displaying the initial notification
message 844), first electronic device 800A displays (e.g., below timer 810, replaces display of
notification message 844 with) a notification message 846 (e.g., stating “It may help to rest your
arm on a table or in your lap”) indicating that the user could try resting his/her arm on a surface

to stabilize the user input on input device 804.
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[0297] In FIG. 8N, while performing a second ECG recording corresponding to a user input
805 on input device 804, first electronic device 800A detects a press input on input device 804,
where the force of the press is above a threshold amount (e.g., such that the user “clicks” input
device 804). In some embodiments, in response to detecting the press input on input device 804,
first electronic device 800A displays (e.g., below timer 810) a notification message 848 (e.g.,
stating “You do not need to click the crown”) informing the user that input device 804 does not
need to be “clicked” to perform the recording, and/or informing the user that less force can be

used for the input on input device 804 to successfully complete the recording.

[0298] In FIG. 80, while performing a third ECG recording corresponding to a user input
807 on input device 804, first electronic device 800A detects (e.g., as in FIG. 8F), that user input
807 on input device 804 is lost (e.g., because the user lifted the finger used for the input away
from input device 804). In some embodiments, in response to detecting that the user input on
(e.g., the user’s contact with) input device 804 is lost, first electronic device 800A displays (e.g.,
below timer 810) a notification message 850 (e.g., corresponding to notification message 824,
stating “Please keep your finger on the crown”) requesting that the user restore the user input on

input device 804 to continue with the ECG recording.

[0299] FIG. 8P illustrates first electronic device 800A displaying, on display 802, user
interface 806 of the ECG application while performing an ECG recording corresponding to a
user input 809 on input device 804 (e.g., after an initial threshold time period (e.g., 5 seconds)
has passed from the initiation of the recording). In some embodiments, the required duration of
an ECG recording is 30 seconds. As indicated by timer 810 (e.g., showing “20 seconds”) in FIG.
8P, 10 seconds have passed since the initiation of the recording. In some embodiments, first
electronic device 800A displays a tachogram 816 corresponding to a visual illustration of the

ECG recording.

[0300] In FIG. 8Q), first electronic device 800A loses detection of user input 809 on input
device 804. In some embodiments, in response to (e.g., immediately in response to or within a
short period of time, such as 1 second) losing detection of the user input on input device 804,
first electronic device 800A resets the ECG recording (e.g., terminates the previous recording

and prepares to start a new recording), as indicated by timer 810 (e.g., which now shows “30
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seconds,” the full duration of a recording. In some embodiments, first electronic device 800A
causes the remaining time indicated in timer 810 to “rewind” back to (e.g., count back up to) the
initial duration in response to losing detection of the user input on input device 804. In some
embodiments, first electronic device 800A causes tachogram 816 to show a “silent” tachogram,

thereby further indicating to the user that ECG information is not being captured.

[0301] In some embodiments (e.g., after resetting the recording), upon detecting that the user
input on input device 804 has not been restored for a at least a predetermined period of time
(e.g., 2.5 seconds), first electronic device 800A displays, in user interface 806 of the ECG
application, a notification message 852 (e.g., stating “Hold your finger on the crown”) requesting
that the user restore the input on input device 804, as shown in FIG. 8R. In some embodiments
(e.g., in addition to displaying notification message 852), the devices displays (e.g., re-displays)
animation 808 in its initial pattern (e.g., a heart shape), as first described with reference to

FIG. 8A. In some embodiments, the plurality of dynamic objects forming animation forming
animation 808 dynamically transition from the grid-like pattern of FIG. 8Q to its initial pattern
(e.g., a heart shape) of FIG. 8R.

[0302] In some embodiments (e.g., after resetting the recording), upon detecting that the user
input on input device 804 has not been restored for at least the predetermined period of time
(e.g., 2.5 seconds), first electronic device 800A alternatively displays, in user interface 806 of the
ECG application, animation 808 in its initial pattern (e.g., a heart shape) but forgoes displaying

notification message 852, as shown in FIG. 8S.

[0303] In some embodiments, first electronic device 800A first transitions form the user
interface of FIG. 8Q to the user interface of FIG. 8R upon detecting that the user input on input
device 804 has not been restored for a first predetermined period of time (e.g., 2.5 seconds), and
then transitions from the user interface of FIG. 8R to the user interface of FIG. 8S upon detecting
that the user input on input device 804 has not been restored for a second predetermined period
of time (e.g., which is the same as or different from the first predetermined period of time) after

the first predetermined period of time has passed.

[0304] FIGS. 9A-9B are a flow diagram illustrating a method recording biometric

information for health monitoring, in accordance with some embodiments. Method 900 is
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performed at a first electronic device (e.g., 100, 300, 500, 600B, 800A) with a display and one or
more input devices including a biometric sensor (e.g., a set of one or more sensors, such as
electrodes, configured to measure electrical activity correlated to portions of the heart of a user
of the electronic device). Some operations in method 900 are, optionally, combined, the orders

of some operations are, optionally, changed, and some operations are, optionally, omitted.

[0305] As described below, method 900 provides an intuitive way for managing health
monitoring. The method reduces the cognitive burden on a user for managing health monitoring,
thereby creating a more efficient human-machine interface. For battery-operated computing
devices, enabling a user to manage health monitoring faster and more efficiently conserves

power and increases the time between battery charges.

[0306] The first electronic device (e.g., 800A) displays (908), on the display (e.g., 802), a
first user interface (e.g., of a health monitoring application or a health data measurement
application, main user interface 806 of the ECG application, as shown in FIG. 8A) indicating that
the first electronic device (e.g., 800A) is ready to detect biometric information (e.g., ECG data,
BPM data, heart-related data). Displaying, on the display (e.g., 802), the first user interface
indicating that the first electronic device (e.g., 800A) is ready to detect biometric information
provides visual feedback by indicating that biometric information is ready to be recorded on the
first electronic device. Providing improved visual feedback to the user enhances the operability
of the device and makes the user-device interface more efficient (e.g., by helping the user to
provide proper inputs and reducing user mistakes when operating/interacting with the device)
which, additionally, reduces power usage and improves battery life of the device by enabling the

user to use the device more quickly and efficiently.

[0307] In some embodiments, prior to displaying the first user interface (e.g., 806 of

FIG. 8A), the first electronic device (e.g., 800A) displays (902) a homescreen (e.g., 1012) that
includes an application affordance (e.g., 1014) corresponding to a health monitoring application
(e.g., for monitoring heart health, such as the ECG application). Displaying, on the display (e.g.,
802), the application affordance corresponding to the health monitoring application on the
homescreen provides visual feedback by indicating to the user that the health monitoring

application can be accessed from the homescreen of the first electronic device (e.g., 800A).
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Providing improved visual feedback to the user enhances the operability of the device and makes
the user-device interface more efficient (e.g., by helping the user to provide proper inputs and
reducing user mistakes when operating/interacting with the device) which, additionally, reduces
power usage and improves battery life of the device by enabling the user to use the device more
quickly and efficiently. In some embodiments, the first electronic device (e.g., 800A) detects
(904), via the one or more input devices, a user activation of the application affordance. In some
embodiments, in response to detecting the user activation of the application affordance, the first
electronic device (e.g., 800A) displays (906), on the display (e.g., 802), the first user interface
(e.g., 806).

[0308] In some embodiments, a (text) notification (e.g., 810) requesting the first input on the
biometric sensor (e.g., 804) is displayed in the first user interface (e.g., 806 of FIG. 8A) after a
predetermined amount of time (e.g., 5 seconds) has passed after detecting the user activation of
the application affordance. In some embodiments, the notification (e.g., 810) instructs the user
to place a finger on the first input device (e.g., 804). Providing the notification (e.g., 810)
requesting the first input on the biometric sensor in the first user interface after the
predetermined amount of time has passed after detecting the user activation of the application
affordance provides the user with more control of the device by helping the user avoid
unintentionally an unintended operation (e.g., by selecting a wrong button or affordance) and
simultaneously allowing the user to recognize that the input on the biometric sensor is required
to proceed with the recording operation. Providing additional control of the device (without
cluttering the user interface with additional displayed controls) enhances the operability of the
device and makes the user-device interface more efficient (e.g., by helping the user to provide
proper inputs and reducing user mistakes when operating/interacting with the device) which,
additionally, reduces power usage and improves battery life of the device by enabling the user to

use the device more quickly and efficiently.

[0309] In some embodiments, the recorded biometric information includes an
electrocardiogram recording derived from the biometric information detected by the biometric
sensor (e.g., 804). In some embodiments, the biometric sensor (e.g., 804) is a contact-based
sensor, and the first input with the biometric sensor (e.g., 804) satisfies the first criteria when a

contact (e.g., from a finger of a user) is detected on the biometric sensor (e.g., 804).
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[0310] The first electronic device (e.g., 800A) detects (910) a first input with the biometric
sensor (e.g., 804) that satisfies first criteria (e.g., user contact with the biometric sensor,

movement below a threshold, electrical interference below a threshold).

[0311] In response to detecting the first input with the biometric sensor (e.g., 804), the first
electronics device (e.g., 800A) starts (912) to record biometric information detected by the
biometric sensor (e.g., 804). Also in response to detecting the first input with the biometric
sensor (e.g., 804), the first electronic device (e.g., 800A) displays (914), on the display (e.g.,
802), a second user interface (e.g., 806 of FIG. 8D) (e.g., a measurement page of a health
application) that is different from the first user interface (e.g., 806 of FIG. 8A), where the second
user interface (e.g., 806 of FIG. 8D) includes an indication of progress (e.g., 810) in recording
the biometric information. In some embodiments, the indication of progress (e.g., 810) is a
countdown timer (e.g., showing a countdown in seconds from a predetermined start time to
zero). Displaying, on the second user interface (e.g., 806 of FIG. 8D), the indication of progress
(e.g., 810) in recording the biometric information improves visual feedback by indicating to the
user that the recording is being carried out and the duration for which the user must maintain the
input to continue with the recording. Providing improved visual feedback to the user enhances
the operability of the device and makes the user-device interface more efficient (e.g., by helping
the user to provide proper inputs and reducing user mistakes when operating/interacting with the
device) which, additionally, reduces power usage and improves battery life of the device by

enabling the user to use the device more quickly and efficiently.

[0312] After recording at least a portion of the biometric information, the first electronic
device (e.g., 800A) detects (912), via the one or more input devices, that the first criteria are no

longer met (e.g., user contact with the biometric sensor 804 is lost).

[0313] In response to detecting that the first criteria are no longer met for a first period of
time (e.g., 5 seconds), the first electronic device (e.g., 800A) resets (918) the indication of
progress (e.g., 810) in recording the biometric information and maintaining display of the second
user interface (e.g., 806 of FIG. 8D). Resetting the indication of progress (e.g., 810) while
maintaining display of the second user interface (e.g., 806 of FIG. 8D) in response to detecting

that the first criteria are no longer met for a first period of time provides the user with more
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control of the device by helping the user avoid unintentionally leaving the health monitoring
application while simultaneously allowing the user to easily continue with the recording without
having to manually re-initiate the recording or the health monitoring application. Providing
additional control of the device (without cluttering the user interface with additional displayed
controls) enhances the operability of the device and makes the user-device interface more
efficient (e.g., by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves

battery life of the device by enabling the user to use the device more quickly and efficiently.

[0314] In response to detecting that the first criteria are no longer met for a second period of
time that is longer than the first period of time (e.g., longer than 5 seconds), the first electronic
device (e.g., 800A) replaces (920) display of the second user interface (e.g., 806 of FIG. 8D)
with the first user interface (e.g., 806 of FIG. 8A). Replacing display of the second user interface
(e.g., 806 of FIG. 8D) with the first user interface (e.g., 806 of FIG. 8A) in response to detecting
that the first criteria are no longer met for a second period of time that is longer than the first
period of time improves visual feedback by visually indicating to the user that the recording has
been stopped and that the a new recording can be re-initiated by the user. Providing improved
visual feedback to the user enhances the operability of the device and makes the user-device
interface more efficient (e.g., by helping the user to provide proper inputs and reducing user
mistakes when operating/interacting with the device) which, additionally, reduces power usage
and improves battery life of the device by enabling the user to use the device more quickly and

efficiently.

[0315] In some embodiments, the first user interface (e.g., 806 of FIG. 8A) includes a
graphical animation (e.g., of a shape, such as a heart, 808 of FIG. 8A) indicating (to the user) that
the first electronic device (e.g., 800A) is ready to detect biometric information, where the
graphical animation is comprised of a plurality of moving objects (e.g., 808, circular dots)
forming a first shape (e.g., a heart shape). Providing the graphical animation (e.g., 808 of

FIG. 8A to the user that the first electronic device (e.g., 800A) is ready to detect biometric
information provides visual feedback about the current state of the application and indicates to
that the user can proceed with a recording. Providing improved visual feedback to the

user enhances the operability of the device and makes the user-device interface more efficient
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(e.g., by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves

battery life of the device by enabling the user to use the device more quickly and efficiently.

[0316] In some embodiments, the plurality of moving objects (e.g., 808) of the graphical
animation transitions from the first shape (e.g., a heart shape) to a second shape (e.g., a grid
shape) different from the first shape as the display transitions from the first user interface to the

second user interface.

[0317] In some embodiments, further in response to detecting that the first criteria are no
longer met for the first period of time, the first electronic device (e.g., 800A) transitions the
plurality of moving objects (e.g., 808) of the graphical animation to an interstitial shape between

the first shape (e.g., a heart shape) and the second shape (e.g., a grid shape).

[0318] In some embodiments, while displaying the second user interface (e.g., 806 of

FIG. 8D) and recording the biometric information (e.g., heart rhythm information, heart rate
information), the first electronic device (e.g., 800A) displays, within the graphical animation that
is in the second shape (e.g., 808 of FIG. 8D, a grid), a visual representation of the recorded
biometric information, where the recorded biometric information is filtered and scaled such that
the visual representation of the recorded biometric information can be displayed within the
graphical animation. Displaying the visual representation of the recorded biometric information
while displaying the second user interface (e.g., 806 of FIG. 8D) and recording the biometric
information improves visual feedback by allowing the user to view the current state and progress
of the recording and indicating to the user that the recording is being carried out. Providing
improved visual feedback to the user enhances the operability of the device and makes the user-
device interface more efficient (e.g., by helping the user to provide proper inputs and reducing
user mistakes when operating/interacting with the device) which, additionally, reduces power
usage and improves battery life of the device by enabling the user to use the device more quickly

and efficiently.

[0319] In some embodiments, the second user interface (e.g., 806 of FIG. 8D) includes a
(dynamic) graphical representation (e.g., a dynamic tachogram-like animation) that corresponds

to a visualization of the biometric information from the recorded biometric information and a
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(countdown) timer (e.g., 810) indicating (to the user) the amount of time remaining to complete
the recording of the biometric information. In some embodiments, the biometric information
that is recorded is heart-related data, and the graphical representation is a dynamic animation that

includes a tachogram to reflect the data obtained from the biometric sensor (e.g., 804).

[0320] In some embodiments, while recording the biometric information, the first electronic
device (e.g., 800A) detects, via the one or more input devices, that second criteria are met. In
some embodiments, in response to detecting that the second criteria are met, the first electronic
device (e.g., 800A) displays, in the second user interface (e.g., 806 of FIG. 8D, below the
indication of progress 810), a (text) notification (e.g., 824) related to the second criteria.
Displaying, on the second user interface (e.g., 806 of FIG. 8D), the notification (e.g., 824) related
to the second criteria in response to detecting that the second criteria are met provides the user
with more control of the device by quickly indicating to the user that one or more actions need to
be taken by the user to maintain a recording. Providing additional control of the device (without
cluttering the user interface with additional displayed controls) enhances the operability of the
device and makes the user-device interface more efficient (e.g., by helping the user to provide
proper inputs and reducing user mistakes when operating/interacting with the device) which,
additionally, reduces power usage and improves battery life of the device by enabling the user to

use the device more quickly and efficiently.

[0321] In some embodiments, the second criteria is met when an amount of movement (of
the device caused by the user) above a threshold is detected, and the notification (e.g., 844)
indicates (to the user) that the amount of movement should be decreased. In some embodiments,
the notification (e.g., 844) notifies the user that too much movement is detected. In some

embodiments, the notification (e.g., 844) further notifies the user to constrain his/her movements.

[0322] In some embodiments, the second criteria is met when the amount of movement (of
the device caused by the user) above the threshold is detected for at least a third period of time,
and the notification (e.g., 846) indicates (to the user) that the first electronic device should be
moved to a resting position (e.g., on a table). In some embodiments, if the first electronic device

is a smartwatch, the notification (e.g., 846) instructs the user to rest his/her arm on a table.
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[0323] In some embodiments, the second criteria is met when a second input (e.g., a press
input, a click input) having a type that is different from the type of the first input is detected on a
first input device (e.g., 804, a crown, a mechanical button, a rotating button), and the notification
(e.g., 848) indicates (to the user) that the second input should not be repeated on the first input
device. In some embodiments, the biometric sensor includes one or more electrodes integrated
in the first input device (e.g., 804) (e.g., operating in conjunction with one or more electrodes
integrated in a housing portion (e.g., backplate) of the first electronic device (e.g., 800A). In
some embodiments, the second input is a press/click input on the first input device (e.g., 804),
and the notification (e.g., 848) notifies that the user should not press/click the first input device
(e.g., 804).

[0324] In some embodiments, the second criteria is met when the first input is no longer
detected (e.g., discontinued, interrupted) by the biometric sensor (e.g., 804) when recording of
the biometric information is not yet completed, and the notification (e.g., 850) indicates (to the
user) that the first input should be maintained on the biometric sensor (e.g., 804). In some
embodiments, the first electronic device (e.g., 800A) detects that the first input is no longer
detected when the user discontinues contact with the biometric sensor (e.g., 804) while recording
of the biometric information is still ongoing. In some embodiments, the notification (e.g., 850)
instructs the user to re-establish contact with (e.g., by placing his/her finger back on) the

biometric sensor (e.g., 804).

[0325] In some embodiments, after taking a first recording of first biometric information and
a second recording of second biometric information different from the first biometric information
(e.g., where the first recording and the second recording are different recordings that were taken
at different times), the first electronic device (e.g., 800A) transmits (922), to a second electronic
device (e.g., 800B, a smartphone paired with the smartwatch), the recorded first biometric

information and the recorded second biometric information.

[0326] In some embodiments, (e.g., while not displaying the application corresponding to the
first and second user interfaces on the display) the first electronic device (e.g., 800A) detects
(924) (e.g., via a second biometric sensor that measures heart rate information without user

input) heart rate information (of the user) for a predetermined amount of time. In some
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embodiments, in accordance with a determination that the detected heart rate information meets a
first condition (e.g., above a threshold, such as 150 BPM, above a threshold for a certain amount
of time), the first electronic device (e.g., 800A) displays (926), on the display (e.g., 802), a
notification indicating a high heart rate. Displaying, on the display (e.g., 802), the notification
indicating the high heart rate in accordance with the determination that the detected heart rate
information meets the first condition improves visual feedback by quickly informing the user of
the high heart rate. Providing improved visual feedback to the user enhances the operability of
the device and makes the user-device interface more efficient (e.g., by helping the user to
provide proper inputs and reducing user mistakes when operating/interacting with the device)
which, additionally, reduces power usage and improves battery life of the device by enabling the

user to use the device more quickly and efficiently.

[0327] In some embodiments, the first electronic device (e.g., 800A) detects (928), via the
one or more input devices, a user activation of the notification. In some embodiments, in
response to detecting the user activation of the notification, the first electronic device (e.g.,
800A) displays (930), on the display (e.g., 802), the first user interface (e.g., 806 of FIG. 8A, so
that the user can check his/her electrocardiogram recording using the application corresponding
to the first user interface). Displaying, on the display (e.g., 802) the first user interface (e.g., 806
of FIG. 8A) in response to detecting the user activation of the notification reduces the number of
inputs needed to launch the application corresponding to the first user interface when the device
detects the high heart rate of the user. Reducing the number of inputs needed to perform an
operation enhances the operability of the device and makes the user-device interface more
efficient (e.g., by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves

battery life of the device by enabling the user to use the device more quickly and efficiently.

[0328] Note that details of the processes described above with respect to method 900 (e.g.,
FIGS. 9A-9B) are also applicable in an analogous manner to the methods described above and
below. For example, method 700 optionally includes one or more of the characteristics of the
various methods described above with reference to method 900. For another example, method
1100 optionally includes one or more of the characteristics of the various methods described

above with reference to method 900. For another example, method 1300 optionally includes one
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or more of the characteristics of the various methods described above with reference to method
900. For another example, method 1500 optionally includes one or more of the characteristics of
the various methods described above with reference to method 900. For brevity, these details are

not repeated below.

[0329] FIGS. 10A-10]J illustrate exemplary user interfaces for health monitoring, in
accordance with some embodiments. The exemplary user interfaces in these figures are used to
illustrate the processes described below, including the processes in FIG. 11. The exemplary user
interfaces in these figures relate generally to monitoring health using recorded biometric
information, and are not limited to a specific type of biometric information. Only for the sake of
convenience, the exemplary user interfaces in these figures are described with reference to a type

of biometric information—electrocardiogram (hereinafter “ECG”) information.

[0330] FIG.10A illustrates a first electronic device 1000 (e.g., corresponding to second
electronic device 600B first electronic device 800A). In some embodiments, first electronic
device 1000A is a smartwatch. In some embodiments, first electronic device 1000A has a
display 1002 and one or more input devices (e.g., including a touch layer of display 1002 and
one or more mechanical buttons, such as a rotating crown). In some embodiments, first
electronic device 1000 includes one or more biometric sensors (e.g., for recording ECG
information, for detecting heart rhythm and heart rate of the user) comprising one or more
electrodes integrated in an input device 1004 (e.g., a mechanical input device, such as a
depressible, rotating crown) of first electronic device 1000. In some embodiments, the one or
more biometric sensors of first electronic device 1000 further comprise one or more electrodes of
(e.g., integrated in) a housing portion (e.g., the backplate) of first electronic device 1000, where
the one or more electrodes integrated in the input device operate in conjunction with the one or
more electrodes of the housing portion to capture biometric information (e.g., ECG information).
Features concerning the one or more biometric sensors of first electronic device 1000 used to
capture biometric information (e.g., ECG information) is described in greater detail in Appendix

A.

[0331] In some embodiments, first electronic device 1000 is configured to detect and

respond to activation of input device 1004 (e.g., respond by performing a first predefined
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operation or a second predefined operation), where the activation is different from and

independent of the capture of biometric information (e.g., ECG information).

[0332] FIG. 10A illustrates first electronic device 1000 displaying, on display 1002, a user
interface 1006 of an ECG application (e.g., corresponding to user interface 644 of the ECG
application described with reference to FIGS. 6A-6AE and user interface 806 of the ECG
application described with reference to FIGS. 8A-8S). In some embodiments, the ECG
application is configured to cause first electronic device 1000 to capture biometric information

without detecting the activation of input device 1004.

[0333] In some embodiments, user interface 1006 includes an animation 1008 (e.g., a fluid
animation, corresponding to animation 646 of user interface 644 and animation 808 of user
interface 800) that depicts a particular shape (e.g., a heart). In some examples, as shown in

FIG. 10A, animation 1008 comprises a plurality of dynamic objects (e.g., circular objects) that
form the particular shape (e.g., a heart), where the shape appears three-dimensional and is
visually fluid as the plurality of dynamic objects constantly move while maintaining the structure
of the shape. In some examples, the plurality of dynamic objects forming animation 1008 have a

consistent visual characteristic (e.g., the same color).

[0334] In some embodiments, while displaying animation 1008 in the particular shape (e.g.,

a heart), user interface 1006 displays a notification message 1010 (e.g., corresponding to
notification message 648 of user interface 644 and notification message 810 of user interface 806,
stating “Hold your finger on the crown”) indicating to the user that an action must be performed
(by the user) on the device to proceed with recording the user’s ECG information. In some
embodiments, notification message 1010 instructs the user of the type of input (e.g., a touch or
contact on input device 1004 that is below a threshold amount such that the input does not “click”
input device 1004) and that the input must be maintained on input device 1004 (e.g., for the

duration of the recording).

[0335] In some embodiments, while displaying user interface 1006 of the ECG application as
shown in FIG. 10A, first electronic device 1000 detects a press input 1001 on input device 1004,
where the press input is an input on input device 1004 with a pressing force above a threshold

amount such that the input “clicks” input device 1004.
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[0336] In some embodiments, in response to detecting press input 1001 while displaying user
interface 1006 of the ECG application as shown in FIG. 10A, first electronic device 1000
displays, on display 1002 (e.g., replaces display of user interface 1006 with), a home user
interface 1012 (e.g., a main user interface of the operating system of the device), as shown in
FIG. 10B. In some embodiments, home user interface 1012 includes a plurality of icons
corresponding to different applications installed on the device, including an icon 1014

corresponding to the ECG application.

[0337] FIG. 10C illustrates first electronic device 1000, while displaying user interface 1006
of the ECG application, detecting (and maintaining) a user input 1003 (e.g., a continuous touch
or contact of a finger on input device 1000) on input device 1004 to begin an ECG recording
(e.g., as described with reference to FIGS. 8 A-8C). In some embodiments, upon beginning the
ECG recording, the dynamic plurality of objects (e.g., circular objects) of animation 1008
transitions from their initial fluid shape in FIG. 10A to a grid-like shape. In some embodiments,
upon beginning the ECG recording, the device displays, in user interface 1006, a timer 1016 (e.g.,
below animation 1010) indicating the remaining amount of time to complete the recording (e.g.,
initially 30 seconds). In some embodiments, upon beginning the ECG recording, the device
displays, in user interface 1006 (e.g., below timer 1016), a notification message 1018 (e.g.,
stating “Touch the crown and try to hold still”) requesting that the user maintain (a stable) user

input 1003 on input device 1004 during the recording of the ECG information.

[0338] FIG. 10D illustrates first electronic device 1000 recording ECG information from the
user, where a initial threshold time period (e.g., 5 seconds) has not passed since the initiation of
the recording (e.g., as indicated by timer 1016, which shows that 3 seconds have passed since the
initiation of the recording). In some embodiments, while the initial threshold time period has not
yet passed, first electronic device 1000 detects a press input 1005 on input device 1004, where
the press input is an input on input device 1004 with a pressing force above a threshold amount
such that the input “clicks” input device 1004. In some embodiments, in response to detecting
press input 1005 on input device 1004 while the initial threshold time period has not yet passed,
first electronic device 1000 (automatically) terminates the recording and displays user interface

1006 of the ECG application as shown in FIG. 10A.
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[0339] FIG. 10E illustrates first electronic device recording ECG information from the user,
where the initial threshold time period (e.g., 5 seconds) has passed since the initiation of the
recording (e.g., as indicated by timer 1016, which shows that 6 seconds have passed since the
initiation of the recording). In some embodiments, after the initial threshold time period has
passed, first electronic device 1000 detects a press input 1007 (e.g., similar to press input 1005)
on input device 1004, where the press input is an input on input device 1004 with a pressing
force above a threshold amount such that the input “clicks” input device 1004. In some
embodiments, in response to detecting press input 1007 on input device 1004 after the initial
threshold time period (e.g., 5 seconds) has passed, first electronic device 1000 does not terminate
the recording. In some embodiments, (instead of terminating the recording) first electronic
device 1000 displays, in user interface 1006, a notification message 1020 (e.g., stating “You do
not need to click the crown”) indicating that there is no need to “click” input device 1004 during

the recording or to successfully complete the recording.

[0340] In some embodiments, after detecting press input 1007 on input device 1004 after the
initial threshold time period (e.g., 5 seconds) has passed, in response to which first electronic
device 1000 does not terminate the recording, the device detects a second press input (e.g.,
similar to press input 1007) after detecting press input 1007 but before a predetermined amount
of time (e.g., 2.5 seconds) has passed since detecting press input 1007. In some embodiments, in
response to detecting the second press input after detecting press input 1007 but before the
predetermined amount of time (e.g., 2.5 seconds) has passed since detecting press input 1007,
first electronic device 1000 (automatically) terminates the recording and displays user interface

1006 of the ECG application as shown in FIG. 10A.

[0341] In some embodiments, after detecting press input 1007 on input device 1004 after the
initial threshold time period (e.g., 5 seconds) has passed, in response to which first electronic
device 1000 does not terminate the recording, the device detects a second press input (e.g.,
similar to press input 1007) after detecting press input 1007 and after a predetermined amount of
time (e.g., 2.5 seconds) has passed since detecting press input 1007. In some embodiments,
(instead of terminating the recording) first electronic device 1000 displays, in user interface 1006,
a notification message 1020 (e.g., stating “You do not need to click the crown”) indicating that

there is no need to “click” input device 1004 during the recording or to successfully complete the
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recording. In summary, in some embodiments and while recording is underway, termination of
recording occurs if two inputs are received within a predetermined period (e.g., within rapid
succession (e.g., within 2.5 seconds)). In contrast, in some embodiments, if two inputs are
received but spaced apart by more than the predetermined period (e.g., within 2.5 seconds) the

recording is not cancelled.

[0342] FIG. 10F illustrates first electronic device 1000 performing an ECG recording on the
ECG application with, as indicated by timer 1016 of user interface 1006 (e.g., showing “20
Seconds”), 20 seconds remaining to complete the recording. In FIG. 10F, the initial threshold
time period (e.g., 5 seconds) has passed since the initiation of the recording. In some
embodiments, after the initial threshold time period (e.g., 5 seconds) has passed since the
initiation of the recording, first electronic device 1000 detects a user input a press input 1009 (or
a press-and-hold input) on input device 1004, where the press input is an input on input device
1004 with a pressing force above a threshold amount such that the input “clicks” input device
1004 (e.g., and the pressing force is maintained for at least a period of time, such as 1 second).
In some embodiments, in response to detecting press input 1009 on input device 1004 after the
initial threshold time period (e.g., 5 seconds) has passed, first electronic device 1000 does not
terminate the recording and displays, in user interface 1006, a notification message 1020 (e.g.,
stating “You do not need to click the crown”) indicating that there is no need to “click” input

device 1004 during the recording or to successfully complete the recording.

[0343] In some embodiments, at least a predetermined amount of time (e.g., 5 seconds) after
detecting user input 1009, first electronic device 1000 detects a press a press-and-hold input
1011 on input device 1004, where the press-and-hold input is an input on input device 1004 with
a pressing force above a threshold amount such that the input “clicks” input device 1004, and
input device 1004 is “clicked” for at least a threshold period of time (e.g., 1 second). In some
embodiments, in response to detecting press-and-hold input 1011 on input device 1004 while the
initial threshold time period has not yet passed, first electronic device 1000 (automatically)
displays, on display 1002 (e.g., replaces display of user interface 1006 of the ECG application
with), a user interface 1022 of a virtual assistant (e.g., a virtual assistant controlled by the

operating system of the device), as shown in FIG. 10G.
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[0344] FIGS. 10H-10J illustrate first electronic device 1000 receiving an electronic
communication (e.g., a phone call, a text message, an email message) while the device is
performing an ECG recording. In FIG. 10H, the received electronic communication (e.g., a text
message from “Jane Appleseed”) is represented as a notification 1026 corresponding to the
electronic communication. The electronic communication (represented as notification 1026) is
received while first electronic device 1000 is performing an ECG recording (e.g., from user input

1013 on input device 1004.

[0345] FIG. 101 illustrates first electronic device 1000 displaying, on display 1002, a
summary page 1028 of the ECG recording (e.g., corresponding to summary page 826 described
with reference to FIGS. 8J-8K) upon completing the ECG recording. In FIG. 10J, upon (or
subsequent to) completing the recording (and displaying summary page 1028 corresponding to
the recording), first electronic device 1000 displays, on display 1002, a notification alert 1030
corresponding to the electronic communication (e.g., the text message from “Jane Appleseed”)
that was received during the recording. In some embodiments, if one or more additional
electronic communications were received during the recording, the device also provides one or
more notification alerts corresponding to the received electronic communications upon (or

subsequent to) completing the recording.

[0346] In some embodiments, upon (or prior to) beginning an ECG recording, first electronic
device 1000 automatically disables a wireless communication radio (e.g., a LTE connection) of
the device. In some embodiments, upon (or in response to) completing the ECG recording, first

electronic device 1000 automatically re-enables the wireless communication radio on the device.

[0347] In some embodiments, upon (or prior to) beginning an ECG recording, first electronic
device 1000 automatically disables a haptic feedback controller (e.g., a haptic actuator) of the
device. In some embodiments, upon (or in response to) completing the ECG recording, first

electronic device 1000 automatically re-enables the haptic feedback controller of the device.

[0348] FIG. 11 is a flow diagram illustrating a method for using an input device for health
monitoring, in accordance with some embodiments. Method 1100 is performed at a device (e.g.,
100, 300, 500, 600B, 800A, 1000) with a display and one or more input devices including a first

input device with an integrated biometric sensor (e.g., a rotatable and depressible watch crown
111 AliveCor Exhibit 1002
AliveCor, Inc. v. Apple Inc.
IPR2024-00095, U.S. Patent No. 10,568,533
1315 of 1413

109151027



Attorney Docket No.: P38213US2/77770000489102

with integrated biometric sensors comprising one or more electrodes for detecting characteristics
of the user’s heart). Some operations in method 1100 are, optionally, combined, the orders of

some operations are, optionally, changed, and some operations are, optionally, omitted.

[0349] As described below, method 1100 provides an intuitive way for managing health
monitoring. The method reduces the cognitive burden on a user for managing health monitoring,
thereby creating a more efficient human-machine interface. For battery-operated computing
devices, enabling a user to manage health monitoring faster and more efficiently conserves

power and increases the time between battery charges.

[0350] The first electronic device (e.g., 1000) displays (1102), on the display (e.g., 1002), a
user interface (e.g., 1006 of FIG. 10A) of an application (e.g., a health application, such as a
health monitoring application or a health data measurement application) for capturing biometric
information (e.g., ECG data, BPM data, heart-related data) from the biometric sensor (e.g.,
1004).

[0351] In some embodiments, the first electronic device (e.g., 1000) is configured to detect
and respond to activation of the first input device (e.g., 1004, respond by performing the
predefined operation or a second predefined operation), where the activation is different from

and independent of the capture of biometric information.

[0352] In some embodiments, the application is configured to cause the first electronic
device (e.g., 1000) to capture the biometric information without detecting the activation of the

first input device (e.g., 1004).

[0353] While displaying the user interface (e.g., 1006 of FIG. 10A) of the application for
capturing biometric information from the biometric sensor (e.g., 1004), the first electronic device
(e.g., 1000) detects (1104) a first activation of the first input device (e.g., 1004, a pressing of the
first input device, such as a rotating crown, past a threshold amount to cause a “click” of the

crown).

[0354] In response to detecting the first activation of the first input device (e.g., 1004, a press

on the first input device) and while capturing biometric information from the biometric sensor
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(e.g., 1004), in accordance with a determination that the first activation of the first input device
(e.g., 1004) was detected when first criteria are met (e.g., the device has captured less than a
predetermined amount of biometric information and/or the first input device has been activated
within at least a threshold amount of time, such as 5 seconds), where the first criteria are based
on progress toward capturing biometric information with the biometric sensor (e.g., 1004), the
first electronic device (e.g., 1000) performs (1106) a predefined operation associated with the
first input device (e.g., 1004) that interrupts capture of the biometric information (e.g., scrolling
of a displayed content, exiting a currently active application, activation of a digital assistant
function). Performing the predefined operation associated with the first input device (e.g., 1004)
that interrupts the capture of biometric information in accordance with the determination that the
first activation of the first input device (e.g., 1004) was detected when the first criteria are met
provides the user with more control of the device by enabling the user to interrupt the capture of
biometric information in certain situations through an input on the first input device. Providing
additional control options without cluttering the UI with additional displayed controls enhances
the operability of the device and makes the user-device interface more efficient (e.g., by helping
the user to provide proper inputs and reducing user mistakes when operating/interacting with the
device) which, additionally, reduces power usage and improves battery life of the device by

enabling the user to use the device more quickly and efficiently.

[0355] Also in response to detecting the first activation of the first input device (e.g., 1004, a
press on the first input device) and while capturing biometric information from the biometric
sensor (e.g., 1004), in accordance with a determination that the first activation of the first input
device (e.g., 1004) was detected when the first criteria are not met, the first electronic device
(e.g., 1000) continues (1108) to capture the biometric information without performing the
predefined operation associated with the first input device (e.g., 1004). Continuing to capture the
biometric information without performing the predefined operation associated with the first input
device (e.g., 1004) in accordance with the determination that the first activation of the first input
device was detected when the first criteria are not met provides the user with more control of the
device by enabling the user continue with the capturing of the biometric information in certain
situations without having to manually re-initiate the recording process. Providing additional
control options without cluttering the UI with additional displayed controls enhances the
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operability of the device and makes the user-device interface more efficient (e.g., by helping the
user to provide proper inputs and reducing user mistakes when operating/interacting with the
device) which, additionally, reduces power usage and improves battery life of the device by

enabling the user to use the device more quickly and efficiently.

[0356] In some embodiments, prior to capturing the biometric information (e.g., while
displaying an introductory animation, such as animation 808 of main user interface 806 as shown
in FIG. 8A), the first electronic device (e.g., 1000) detects a second activation of the first input
device (e.g., 1004). In some embodiments, in response to detecting the second activation of the
first input device (e.g., 1004), the first electronic device (e.g., 1000) performs the predefined
operation (e.g., performing the predefined operation without determining whether capture of

biometric information is occurring).

[0357] In some embodiments, the predefined operation includes displaying, on the display
(e.g., 1002), a predefined user interface (e.g., 1012, a homescreen that includes one or more
affordances for launching an application). In some embodiments, displaying the predefined user
interface (e.g., 1012) includes closing or suspending any currently active or running application

(e.g., the application for capturing biometric information).

[0358] In some embodiments, the predefined operation includes displaying, on the display
(e.g., 1002), a user interface (e.g., 1022) of a digital virtual assistant (e.g., by replacing display of

the user interface (e.g., 1006) of the application for capturing biometric information).

[0359] In some embodiments, the first criteria are met when capturing the biometric

information has occurred for less than a first threshold amount of time (e.g., 5 seconds).

[0360] In some embodiments, after continuing to capture the biometric information without
performing the predefined operation associated with the first input device (e.g., 1004), the first
electronic device (e.g., 1000) detects (1110) a second activation of the first input device (e.g.,
1004). In some embodiments, in response to detecting the second activation of the first input
device (e.g., 1004), in accordance with a determination that the second activation of the first
input device (e.g., 1004) was detected within a predetermined time (e.g., 5 seconds) after

detecting the first activation of the first input device (e.g., 1004), the first electronic device (e.g.,
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1000) performs (1112) the predefined operation associated with the first input device (e.g., 1004)
that interrupts capture of the biometric information. Performing the predefined operation
associated with the first input device (e.g., 1004) that interrupts the capture of the biometric
information in accordance with the determination that the second activation of the first input
device was detected within the predetermined time after detecting the first activation of the first
input device provides the user with more control of the device and reduces the number of inputs
needed to interrupt the capturing of the biometric information by allowing the user to quickly
and easily interrupt the capturing of biometric information using the first input device. Providing
additional control of the device and reducing the number of inputs needed to perform an
operation enhances the operability of the device and makes the user-device interface more
efficient (e.g., by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves

battery life of the device by enabling the user to use the device more quickly and efficiently.

[0361] In some embodiments, in response to detecting the second activation of the first input
device (e.g., 1004), in accordance with a determination that the second activation of the first
input device (e.g., 1004) was detected after the predetermined time after detecting the first
activation of the first input device (e.g., 1004), the first electronic device (e.g., 1000) continues
(1114) to capture the biometric information without performing the predefined operation
associated with the first input device (e.g., 1004). Continuing to capture the biometric
information without performing the predefined operation associated with the first input device
(e.g., 1004) in accordance with the determination that the second activation of the first input
device was detected after the predetermined time after detecting the first activation of the fist
input device provides the user with more control of the device by helping the user avoid
unintentionally interrupting the capturing of the biometric information and simultaneously
allowing the user to recognize that another and/or different input is required to interrupt the
capturing of the biometric information. Providing additional control of the device (without
cluttering the user interface with additional displayed controls) enhances the operability of the
device and makes the user-device interface more efficient (e.g., by helping the user to provide

proper inputs and reducing user mistakes when operating/interacting with the device) which,
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additionally, reduces power usage and improves battery life of the device by enabling the user to

use the device more quickly and efficiently.

[0362] In some embodiments, upon (or prior to) capturing the biometric information (e.g.,
heart rhythm information, heart rate information) from the biometric sensor (e.g., 1004), the first
electronic device (e.g., 1000) automatically disables a haptic feedback controller (e.g., a haptic
actuator associated with the first input device) of the first electronic device (e.g., 1000). In some
embodiments, upon (or in response to) completing capturing the biometric information, the first

electronic device (e.g., 1000) automatically re-enables the haptic feedback controller.

[0363] In some embodiments, upon (or prior to) capturing the biometric information (e.g.,
heart rhythm information, heart rate information) from the biometric sensor, the first electronic
device (e.g., 1000) automatically disables a wireless communication radio (e.g., LTE connection)
of the first electronic device (e.g., 1000) and prevents a first type of notification (e.g., 1026, of a
message, of an alert, a type of notification other than a timer notification) from being displayed,
where the first type of notification includes a notification corresponding to an electronic
communication (e.g., a text message, an email, a phone call) received while the capturing the
biometric information. In some embodiments, the notifications that are prevented from being
displayed do not include a timer notification. In some embodiments, upon (or in response to)
completing capturing the biometric information, the first electronic device (e.g., 1000)
automatically re-enables the wireless communication radio and allows the first type of

notification (e.g., 1030) to be displayed.

[0364] Note that details of the processes described above with respect to method 1100 (e.g.,
FIG. 11) are also applicable in an analogous manner to the methods described above and below.
For example, method 700 optionally includes one or more of the characteristics of the various
methods described above with reference to method 1100. For another example, method 900
optionally includes one or more of the characteristics of the various methods described above
with reference to method 1100. For example, method 1300 optionally includes one or more of
the characteristics of the various methods described above with reference to method 1100. For

example, method 1500 optionally includes one or more of the characteristics of the various
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methods described above with reference to method 1100. For brevity, these details are not

repeated below.

[0365] FIGS. 12A-12S illustrate exemplary user interfaces for managing aspects of health
monitoring. The user interfaces in these figures are used to illustrate the processes described
below, including the processes in FIGS. 13A-13B. The exemplary user interfaces in these
figures relate generally to monitoring health using recorded biometric information, and are not
limited to a specific type of biometric information. Only for the sake of convenience, the
exemplary user interfaces in these figures are described with reference to a type of biometric

information—electrocardiogram (hereinafter “ECG”) information.

[0366] FIG.12A illustrates a first electronic device 1200 (e.g., corresponding to second
electronic device 600B, first electronic device 800A, and/or first electronic device 1000). In
some embodiments, first electronic device 1200 is a smartwatch. In some embodiments, first
electronic device 1200 has a display 1202 and one or more input devices (e.g., including a touch
layer of display 1202 and one or more mechanical buttons, such as a rotating crown). In some
embodiments, first electronic device 1200 includes one or more biometric sensors (e.g., for
recording ECG information, for detecting heart thythm and heart rate of the user) comprising one
or more electrodes integrated in an input device 1204 (e.g., a mechanical input device, such as a
depressible, rotating crown) of first electronic device 1200. In some embodiments, the one or
more biometric sensors of first electronic device 1200 further comprise one or more electrodes of
(e.g., integrated in) a housing portion (e.g., the backplate) of first electronic device 1200, where
the one or more electrodes integrated in the input device operate in conjunction with the one or
more electrodes of the housing portion to capture biometric information (e.g., ECG information).
Features concerning the one or more biometric sensors of first electronic device 1200 used to
capture biometric information (e.g., ECG information) is described in greater detail in

Appendix A.

[0367] In FIG. 12A, first electronic device 1200 displays, on display 1202, a summary page
1206 (e.g., corresponding to summary page 826 and summary page 1028) of an ECG application
for a completed ECG recording, where the evaluation result of the completed ECG recording is a

“regular rhythm” result, as indicated by indication 1208A of summary region 1208. In some
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embodiments, summary region 1208 also includes an indication 1208B of a heart rate reading
(e.g., in BPM) of the completed ECG recording. In some embodiments, while displaying
summary page 1206, the device displays (e.g., maintains display of) an animation (e.g.,
corresponding to animation 808 shown in FIG. 8A, in its initial shape as shown in FIG. 8A) in
the background of the summary page (e.g., in a lighter shade so that the summary page is easily
legible to the user).

[0368] In some embodiments, summary region 1208 also includes a information affordance
1210 for viewing a detailed description about the respective evaluation result. In some
embodiments, while displaying summary page 1206, first electronic device 1200 detects (e.g.,

via a touch input) a user activation 1201 of information affordance 1210.

[0369] FIG. 12B illustrates first electronic device 1200 displaying, on display 1202, at least a
portion of a information page 1212 that includes description about medical characteristics of its
respective result. In some embodiments, the description included in information page 1212
corresponds to the text description shown in possible results page 618 of the tutorial described
with reference to FIGS. 6A-6AE. In FIG. 12B, first electronic device 1200 detects a scrolling
input 1203 on input device 1204 (e.g., a rotating of input device 1204, a rotating crown) in the
direction of the bottom of the page. In some embodiments, the page can be scrolled via a
scrolling touch gesture on the display. In response to detecting the scrolling input, first

electronic device 1200 scrolls information page 1212 towards the bottom of the page.

[0370] FIG. 12C illustrates first electronic device 1200 displaying, on display 1202, the
bottom portion of information page 1212 of the ECG application. In some embodiments,
information page 1212 includes (e.g., at the end of the page), a return affordance 1214 for
returning to the previous page of the ECG application. In some embodiments, while displaying
information page 1212, first electronic device 1200 detects (e.g., via a touch input) a user
activation 1205 of return affordance 1214. In response to detecting user activation 1205 of
return affordance 1214, first electronic device 1200 again displays, on display 1202 (e.g.,
replaces display of information page 1212 with), summary page 1206, as shown in FIG. 12D.

[0371] In FIG. 12D, while displaying, on display 1202, summary page 1206, first electronic

device 1200 detects a scrolling input 1207 on input device 1204 (e.g., a rotating of the input
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device, a rotating crown). In some embodiments, in response to detecting scrolling input 1207
on input device 1204, first electronic device 1200 scrolls summary page 1206 to reveal

additional items of the page, as shown in FIG. 12E.

[0372] In some embodiments, as shown in FIG. 12E, summary page 1206 includes a
symptoms region 1216 that includes an affordance 1218 for associating (e.g., via user selection
from a list of symptoms) one or more symptoms to the ECG recording represented by the
summary page. In some embodiments, as also shown in FIG. 12E, summary page 1206 includes
an emergency contact affordance 1220 (e.g., for seeking immediate medical care, for contacting
911). In some embodiments, in response to detecting a user selection of emergency contact
affordance 1220, first electronic device 1200 initiates a phone call to an emergency contact (e.g.,

911).

[0373] In FIG. 12E, while displaying symptoms region 1216 of summary page 1206, first
electronic device 1200 detects (e.g., via a touch input) a user activation 1209 of affordance 1218
for associating one or more symptoms to the ECG recording. In some embodiments, in response
to detecting user activation 1209 of affordance 1218, first electronic device 1200 displays, on
display 1202 (e.g., replaces display of summary page 1206 with), a symptoms page 1222, as
shown in FIG. 12F.

[0374] In some embodiments, symptoms page 1222 includes a selectable symptoms list 1224
that includes a plurality of symptoms options, of which one or more of the listed symptoms can
be selected by the user from the list. In some examples, a symptom option of selectable
symptoms list 1224 is a “Light headed or dizzy” option. In some examples, a symptom option of
selectable symptoms list 1224 is a “Fainting or near fainting spells” option. In some examples, a
symptom option of selectable symptoms list 1224 is a “Shortness of breath” option. In some
examples, a symptom option of selectable symptoms list 1224 is a “Chest pain” option. In some
examples, a symptom option of selectable symptoms list 1224 is an “Other” option (e.g., for
indicating one or more symptoms that are not listed in the selectable symptoms list). In some
examples, a symptom option of selectable symptoms list 1224 is a “None” option (e.g., for
indicating that the user is not experiencing (or was not experiencing during the time of the ECG

recording) any abnormal symptoms).
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[0375] In FIG. 12G, while displaying, on display 1202, selectable symptoms list 1224 of
symptoms page 1222, first electronic device 1200 detects (e.g., via touch inputs) a user selection
1211 of a first symptom option 1224A (e.g., a “Shortness of breath” option) and a user selection
of 1213 of a second symptom option 1224B (e.g., a “Chest pain” option). In response to
detecting user selection 1211 of first symptom option 1224A and user selection 1213 of second
symptom option 1224B, first electronic device 1200 displays, in selectable symptoms list 1224,
an indication 1226A (e.g., a marking of the option, such as a checkmark) of first symptom option
1224A and an indication 1226B (e.g., a marking of the option, such as a checkmark) of second
symptom option 1224B, as shown in FIG. 12H. In some embodiments, user-specified symptoms
can be added (via symptoms page 1222) to evaluation results that correspond to “regular” results,

as is the case in FIGS. 12A-12H.

[0376] In some embodiments, first electronic device 1200 detects a scrolling gesture (e.g.,
via a scrolling touch gesture, via a rotating input on input device 1204, a rotating crown) on
symptoms page 1222 and, in response to the scrolling gesture, scrolls the page to reveal a bottom
portion of the page. In some embodiments, as shown in FIG. 12H, symptoms page 1222
includes (e.g., at the bottom of the page) a return affordance 1228 for confirming the selection of
symptoms from selectable symptoms list 1224 to associate with the ECG recording and for
returning to summary page 1206. In FIG. 12H, first electronic device 1200 detects (e.g., via a

touch input) a user activation 1215 of return affordance 1228.

[0377] In some embodiments, in response to detecting user activation 1215 of return
affordance 1228, if at least one of the user-specified symptoms are determined to be “serious”
symptoms (e.g., symptoms that may require immediate medical attention), first electronic device
1200 displays, on the display 1202, an alert page 1230, as shown in FIG. 12I. In some
embodiments, alert page 1230 includes an emergency contact affordance 1232 which, when
activated by the user, causes the device to initiate a process for seeking immediate medical
attention (e.g., by initiating an emergency call to an emergency contact, by initiating a 911 call).
In some embodiments, alert page 1230 includes a return affordance 1234 for returning to

summary page 1206 (e.g., without contacting an emergency contact).
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[0378] In some embodiments, in response to detecting user activation 1215 of return
affordance 1228, if none of the user-specified symptoms are determined to be “serious”
symptoms (e.g., symptoms that may require immediate medical attention), first electronic device

1200 (automatically) displays summary page 1206 without displaying alert page 1230.

[0379] In FIG. 121, while displaying, on display 1202, alert page 1230, first electronic device
detects (e.g., via a touch input) a user activation 1217 of return affordance 1234 from alert page
1230. In some embodiments, in response to detecting user activation 1217 of return affordance
1234, first electronic device 1200 again displays, on display 1202 (e.g., replaces display of alert
page 1230 with), an updated symptoms region 1236 (e.g., corresponding to previous symptoms
region 1216) of summary page 1206, as shown in FIG. 12], where updated symptoms region

1236 includes a list of the user-specified symptoms from selectable symptoms list 1224.

[0380] In some embodiments, updated symptoms region 1236 further includes an edit
affordance 1238 for returning to symptoms page 1222 to modify the user-specified symptoms
from selectable symptoms list 1224. In some embodiments, the user-specified symptoms of an
ECG recording cannot be modified (either at first electronic device 1200 or at a second
electronic device paired to first electronic device 1200, such as a smartphone) upon leaving the

ECG application while on that recording.

[0381] In FIG. 12J, while displaying updated symptoms region 1236 in summary page 1206
(after having received user-specified symptoms for the recording), first electronic device 1200
detects a scrolling input 1219 on input device 1204 (e.g., a rotating of input device 1204, a
rotating crown) towards the bottom of summary page 1206. In some embodiments, in response
to detecting scrolling input 1219 on input device 1204, first electronic device 1200 scrolls

summary page towards the bottom of the page.

[0382] FIG. 12K illustrates first electronic device 1200 displaying, on display 1202, a bottom
portion of summary page 1206. In some embodiments, summary page 1206 includes an
emergency contact affordance 1240 for initiating a process for seeking immediate medical
attention (e.g., initiating an emergency call to an emergency contact, initiating a 911 call). In
some embodiments, summary page 1206 includes a return affordance 1242 for confirming

selections (e.g., user specified symptoms) made via summary page 1206 and for returning to a
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mina user interface 1244 of the ECG application (e.g., corresponding to user interface 644
described with reference to FIGS. 6 A-6AE, user interface 806 described with reference to FIGS.
8A-8S, and user interface 1006 described with reference to FIGS. 10A-10J), as shown in FIG.
12L.

[0383] In some embodiments, within a summary region (e.g., 1248) of a summary page (e.g.,
1206), an indication of the evaluation result of an ECG recording (e.g., “regular,” “Atrial
Fibrillation,” “high heart rate,” “low heart rate,” “inconclusive”) is highlighted with a warning
visual characteristic (e.g., a warning color, such as yellow) if the result is an abnormal result (e.g.,
“Atrial Fibrillation,” “high heart rate,” “low heart rate”) different from a default visual
characteristic (e.g., a default color). Similarly, in some embodiments, within a summary region
of a summary page, an indication of the heart rate measurement of an ECG recording (e.g., the
BPM) is highlighted with the warning visual characteristic (e.g., a warning color, such as yellow)
if the heart rate is abnormal high (e.g., above 100 BPM) or abnormally low (e.g., below 50 BPM).
In some embodiments, if one of the evaluation result or heart rate measurement is abnormal, both
the indication of the evaluation result and the indication of the heart rate measurement are

displayed with warning visual characteristic

[0384] FIG. 12M illustrates a full expanded view of an example summary page 1246
corresponding to a first ECG recording performed using first electronic device 1200. As
indicated by a summary region 1248, the first ECG recording has an Atrial Fibrillation result (an
abnormal result), as shown by an evaluation result indication 1248A (e.g., showing “Atrial
Fibrillation”), with a normal heart rate (e.g., between 50-100 BPM), as shown by a BPM
indication 1248B (e.g., showing “80 BPM”). In some embodiments, evaluation result indication
1248A is highlighted with the warning visual characteristic (e.g., text “Atrial Fibrillation” is
displayed in a warning color, such as yellow, instead of a default color) and BPM indication
1248B is not highlighted with the warning visual characteristic (e.g., text “80 BPM” is displayed

in a default color, such as white).

[0385] FIG. 12N illustrates a full expanded view of an example summary page 1250
corresponding to a second ECG recording performed using first electronic device 1200. As

indicated by a summary region 1252, the second ECG recording has an Atrial Fibrillation result

122 AliveCor Exhibit 1002
AliveCor, Inc. v. Apple Inc.

IPR2024-00095, U.S. Patent No. 10,568,533

1326 of 1413

109151027



Attorney Docket No.: P38213US2/77770000489102

(an abnormal result), as shown by an evaluation result indication 1252A (e.g., showing “Atrial
Fibrillation™), with a high heart rate (e.g., over 100 BPM), as shown by a BPM indication 1252B
(e.g., showing “120 BPM”). In some embodiments, evaluation result indication 1252A is
highlighted with the warning visual characteristic (e.g., text “Atrial Fibrillation” is displayed in a
warning color, such as yellow, instead of a default color) and BPM indication 1252B is also
highlighted with the warning visual characteristic (e.g., text “120 BPM” is displayed in the

warning color, such as yellow).

[0386] FIG. 120 illustrates a full expanded view of an example summary page 1254
corresponding to a third ECG recording performed using first electronic device 1200. As
indicated in summary page 1254, the measured heart rate of the third ECG recording was too low
(e.g., below 50 BPM) to check for Atrial Fibrillation. An evaluation result indication 1256A
(e.g., showing “Heart rate under 50”) of a summary region 1256 indicates a low heart rate result
(an abnormal result) with a BPM indication 1256B (e.g., showing “46 BPM”) of summary region
1256 showing the low heart rate. In some embodiments, evaluation result indication 1256A is
highlighted with the warning visual characteristic (e.g., text “Heart rate under 50” is displayed in
a warning color, such as yellow) and BPM indication 1256B is also highlighted with the warning

visual characteristic (e.g., text “46 BPM” is displayed in the warning color, such as yellow).

[0387] FIG. 12P illustrates a full expanded view of an example summary page 1258
corresponding to a fourth ECG recording performed using first electronic device 1200. As
indicated by a summary region 1260, the fourth ECG recording has a regular rhythm result (a
normal result, a non-Atrial Fibrillation result), as shown by an evaluation result indication 1260A
(e.g., showing “Regular Rhythm”), with a high heart rate (e.g., over 100 BPM), as shown by a
BPM indication 1260B (e.g., showing “120 BPM”). In some embodiments, evaluation result
indication 1260A is not highlighted with the warning visual characteristic (e.g., text “Regular
Rhythm” is displayed in a default color, such as white) and BPM indication 1260B is highlighted
with the warning visual characteristic (e.g., text “120 BPM” is displayed in the warning color,

such as yellow).

[0388] In some embodiments, as indicated by an alternate summary region 1261, if the heart

rhythm result is a normal result (e.g., a non-Atrial Fibrillation result) and the heart rate result is
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an abnormal result (e.g., a high or low heart rate result), evaluation result 1261 A of summary
region 1261 indicates the abnormal heart rate result (e.g., by stating “Heart rate over 100,”
“Heart rate over 150,” “Heart rate below 50”) while BPM indication 1261B is maintained. In
some embodiments, evaluation result indication 1261A is highlighted with the warning visual
characteristic (e.g., text “Heart rate over 100” is displayed in a warning color, such as yellow)
and BPM indication 1261B is highlighted with the warning visual characteristic (e.g., text “120

BPM?” is displayed in the warning color, such as yellow).

[0389] FIG. 12Q illustrates a full expanded view of an example summary page 1262
corresponding to a fifth ECG recording performed using first electronic device 1200. As
indicated in summary page 1262, the measured heart rate of the fifth ECG recording was too
high (e.g., over 150 BPM) to check for Atrial Fibrillation. An evaluation result indication 1264A
(e.g., showing “Heart rate over 1507) of a summary region 1264 indicates a high heart rate result
(an abnormal result) with a BPM indication 1264B (e.g., showing “152 BPM”) of summary
region 1264 showing the high heart rate. In some embodiments, evaluation result indication
1264A is highlighted with the warning visual characteristic (e.g., text “Heart rate over 1507 is
displayed in the warning color, such as yellow) and BPM indication 1264B is also highlighted
with the warning visual characteristic (e.g., text “152 BPM” is displayed in the warning color,

such as yellow).

[0390] FIG. 12R illustrates a full expanded view of an example summary page 1266
corresponding to a sixth ECG recording performed using first electronic device 1200. As
indicated by a summary region 1268, the sixth ECG recording has a regular result (a normal
result, a non-Atrial Fibrillation result), as shown by an evaluation result indication 1268A (e.g.,
showing “Regular Rhythm™), with a normal heart rate (e.g., 50-100 BPM), as shown by a BPM
indication 1268B (e.g., showing “80 BPM”). In some embodiments, evaluation result indication
1268A is not highlighted with the warning visual characteristic (e.g., text “Regular Rhythm” is
displayed in the default color, such as white) and BPM indication 1268B is also not highlighted
with the warning visual characteristic (e.g., text “80 BPM” is displayed in the default color, such

as white).
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[0391] FIG. 128 illustrates a full expanded view of an example summary page 1270
corresponding to a seventh ECG recording performed using first electronic device 1200. As
indicated by a summary region 1272, the seventh ECG recording has an inconclusive result (e.g.,
due to a poor reading), as shown by an evaluation result indication 1272A (e.g., showing
“Inconclusive”), with an inconclusive heart rate, as shown by a BPM indication 1272B. In some
embodiments, evaluation result indication 1272A is not highlighted with the warning visual
characteristic (e.g., text “Inconclusive” is displayed in the default color, such as white) and BPM
indication 1272B is also not highlighted with the warning visual characteristic (e.g., text “—
BPM?” is displayed in the default color, such as white). In some embodiments, summary page
1270 of an inconclusive results includes a text description explaining to the user why the

evaluation was inconclusive.

[0392] FIGS. 13A-13B are a flow diagram illustrating a method for managing aspects of
health monitoring, in accordance with some embodiments. Method 1300 is performed at a
device (e.g., 100, 300, 500, 600B, 800A, 1000, 1200) with a display and one or more input
devices (e.g., a rotatable and depressible watch crown with integrated biometric sensors (e.g.,
comprising one or more electrodes) for detecting characteristics of the user’s heart (e.g., 1204), a
touchscreen of the display, a mechanical button, a biometric sensor). Some operations in method
1300 are, optionally, combined, the orders of some operations are, optionally, changed, and some

operations are, optionally, omitted.

[0393] As described below, method 1300 provides an intuitive way for managing health
monitoring. The method reduces the cognitive burden on a user for managing health monitoring,
thereby creating a more efficient human-machine interface. For battery-operated computing
devices, enabling a user to manage health monitoring faster and more efficiently conserves

power and increases the time between battery charges.

[0394] The first electronic device (e.g., 1200) captures (1302) biometric information with a
biometric sensor that is in communication with the first electronic device (e.g., comprising one
or more electrodes integrated an input device (e.g., 1204) operating in conjunction with one or

more electrodes of a housing portion (e.g., backplate) of the first electronic device).
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[0395] The first electronic device (e.g., 1200) displays (1304), on the display (e.g., 1202), a
representation (e.g., 1208) of an evaluation of a medical characteristic (e.g., related to heart
health) determined based on the biometric information (e.g., ECG data, BPM data, heart-related
data) captured by the biometric sensor. Displaying, on the display (e.g., 1202), the
representation of the evaluation of the medical characteristic improves visual feedback by
enabling the user to quickly and easily see the result of the evaluation based on the captured
biometric information. Providing improved visual feedback to the user enhances the operability
of the device and makes the user-device interface more efficient (e.g., by helping the user to
provide proper inputs and reducing user mistakes when operating/interacting with the device)
which, additionally, reduces power usage and improves battery life of the device by enabling the

user to use the device more quickly and efficiently.

[0396] In some embodiments, upon (or prior to) capturing the biometric information with the
biometric sensor, the first electronic device (e.g., 1200) automatically disables a wireless
communication radio (e.g., RF circuitry108, a LTE connection) of the first electronic device and
prevents notifications (e.g., of a message, of an alert) from being displayed. Automatically
disabling the wireless communication radio of the first electronic device (e.g., 1200) and
preventing notifications from being displayed enables the user to perform more accurate
recordings of biometric information without manually disabling certain other functions of the
device that may interrupt or interfere with the capturing of the biometric information.
Performing an operation without requiring user input enhances the operability of the device and
makes the user-device interface more efficient (e.g., by helping the user to provide proper inputs
and reducing user mistakes when operating/interacting with the device) which, additionally,
reduces power usage and improves battery life of the device by enabling the user to use the
device more quickly and efficiently. In some embodiments, the notifications that are prevented

from being displayed do not include a timer notification.

[0397] In some embodiments, upon (or in response to) completing capture of the biometric
information, the first electronic device (e.g., 1200) automatically re-enables the wireless
communication radio (e.g., RF circuitry108, a LTE connection) and allows notifications to be
displayed. Automatically re-enabling the wireless communication radio and allowing

notifications to be displayed upon completing capture of the biometric information reduces the
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number of inputs required from the user to control the device by enabling the user to bypass
having to manually re-enable the wireless communication radio and allow notifications to be
displayed. Reducing the number of inputs needed to perform an operation enhances the
operability of the device and makes the user-device interface more efficient (e.g., by helping the
user to provide proper inputs and reducing user mistakes when operating/interacting with the
device) which, additionally, reduces power usage and improves battery life of the device by

enabling the user to use the device more quickly and efficiently.

[0398] In some embodiments, the medical characteristic includes a heart rhythm
characteristic (e.g., a characteristic corresponding to 1208A) and a heart rate characteristic (e.g.,
a characteristic corresponding to1208B), and the displayed representation of the evaluation of the
medical characteristic includes a heart rhythm evaluation (e.g., a electrocardiogram evaluation,

1208a) summary and a heart rate evaluation (e.g., a BPM reading, 1208B) summary.

[0399] In some embodiments, the heart rhythm evaluation summary (e.g., 1252A) is
displayed with a first visual characteristic (e.g., a first color, a warning color such as yellow) and
the heart rate evaluation summary (e.g., 1252B) is displayed with the first visual characteristic
when the heart rhythm evaluation corresponds to an abnormal result and the heart rate evaluation
corresponds to an abnormal result. Displaying the heart rhythm evaluation summary (e.g.,
1252 A) with the first visual characteristic and the heart rate evaluation summary (e.g., 1252B)
with the first visual characteristic when the heart rhythm evaluation corresponds to an abnormal
result and the heart rate evaluation corresponds to an abnormal result improves visual feedback
by enabling the user to quickly and easily recognize the out of the evaluation result and whether
the evaluation result should be paid closer attention to (e.g., for further medical attention).
Providing improved visual feedback to the user enhances the operability of the device and makes
the user-device interface more efficient (e.g., by helping the user to provide proper inputs and
reducing user mistakes when operating/interacting with the device) which, additionally, reduces
power usage and improves battery life of the device by enabling the user to use the device more
quickly and efficiently. In some embodiments, the heart rhythm analysis evaluation (e.g.,
1252A) corresponds to an abnormal result if an abnormal rhythm pattern is detected (e.g., signs
of Atrial Fibrillation). In some embodiments, the heart rate evaluation (e.g., 1252B) corresponds

to an abnormal result if the rate is greater than a high limit number (e.g., 100 BPM).
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[0400] In some embodiments, the heart rhythm evaluation summary (e.g., 1248A) is
displayed with the first visual characteristic and the heart rate evaluation summary (e.g., 1248B)
is not displayed with the first visual characteristic when the heart rhythm evaluation corresponds
to an abnormal result (e.g., signs of Atrial Fibrillation) and the heart rate evaluation corresponds
to a normal result (e.g., 60-100 BPM). Displaying the heart rhythm evaluation summary (e.g.,
1248 A) with the first visual characteristic and not displaying the heart rate evaluation summary
(e.g., 1248B) with the first visual characteristic when the heart rhythm evaluation corresponds to
an abnormal result and the heart rate evaluation corresponds to a normal result improves visual
feedback by enabling the user to quickly and easily recognize and differentiate between an
abnormal result and a normal result, and whether an evaluation result should be paid closer
attention to (e.g., for further medical attention). Providing improved visual feedback to the

user enhances the operability of the device and makes the user-device interface more efficient
(e.g., by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves

battery life of the device by enabling the user to use the device more quickly and efficiently.

[0401] In some embodiments, the heart rate evaluation summary (e.g., 1260A) is displayed
with the first visual characteristic and the heart rhythm evaluation summary (e.g., 1260B) is not
displayed with the first visual characteristic when the heart rate evaluation corresponds to an
abnormal result (e.g., BPM below 50 or above 100) and the heart rhythm evaluation (e.g.,
1260A) corresponds to a normal result. Displaying heart rate evaluation summary (e.g., 1260A)
with the first visual characteristic and not displaying the heart rhythm evaluation summary (e.g.,
1260B) with the first visual characteristic when the heart rate evaluation corresponds to an
abnormal result (e.g., BPM below 50 or above 100) and the heart rhythm evaluation corresponds
to a normal result improves visual feedback by enabling the user to quickly and easily recognize
and differentiate between an abnormal result and a normal result, and whether an evaluation
result should be paid closer attention to (e.g., for further medical attention). Providing improved
visual feedback to the user enhances the operability of the device and makes the user-device
interface more efficient (e.g., by helping the user to provide proper inputs and reducing user

mistakes when operating/interacting with the device) which, additionally, reduces power usage
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and improves battery life of the device by enabling the user to use the device more quickly and

efficiently.

[0402] In some embodiments, the heart rate evaluation summary (e.g., 1264A) is displayed
with a first visual characteristic and the heart rhythm evaluation summary (e.g., 1264B) is
displayed with the first visual characteristic when the heart rate evaluation corresponds to a
highly abnormal result (e.g., BPM over 150 or below 50) such that a determination cannot be
made on the heart rhythm evaluation. Displaying the heart rate evaluation summary (e.g.,
1264A) and the heart thythm evaluation summary (e.g., 1264B) with the first visual
characteristic when the heart rate evaluation corresponds to a highly abnormal result (e.g., BPM
over 150 or below 50) such that a determination cannot be made on the heart rhythm evaluation
improves visual feedback by enabling the user to quickly and easily recognize that the result
corresponds to a highly abnormal result and that the evaluation result should be paid closer
attention to (e.g., for further medical attention). Providing improved visual feedback to the
user enhances the operability of the device and makes the user-device interface more efficient
(e.g., by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves

battery life of the device by enabling the user to use the device more quickly and efficiently.

[0403] In some embodiments, in accordance with a determination that the evaluation of the
medical characteristic cannot be determined (e.g., because the biometric information captured by
the biometric sensor is incomplete or is of poor quality), the first electronic device (e.g., 1200)
displays (1306), in the representation of the evaluation, an indication that the evaluation was
inconclusive (e.g., 1272A). In some embodiments, the evaluation also includes a text description
(e.g., 1270) explaining to the user why the evaluation was inconclusive (e.g., due to a poor
reading from the biometric sensor). Providing the text description explaining to the user why the
evaluation result was inconclusive improves visual feedback and provides the user with more
control of the device by enabling the user to easily understand why the evaluation result and
inconclusive (e.g., such that the user can take a new recording that addresses a reason for the
inconclusive result). Improving visual feedback to the user and providing additional control of
the device (without cluttering the user interface with additional displayed controls) enhances the

operability of the device and makes the user-device interface more efficient (e.g., by helping the
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user to provide proper inputs and reducing user mistakes when operating/interacting with the
device) which, additionally, reduces power usage and improves battery life of the device by

enabling the user to use the device more quickly and efficiently.

[0404] While displaying the representation (e.g., 1208) of the evaluation of the medical
characteristic, the first electronic device (e.g., 1200) detects (1308), via the one or more input
devices, a sequence of one or more inputs (e.g., a sequence of one or more touch inputs on a
touchscreen of the display (e.g., 1209, 1211, 1213)) to add user-specified symptoms (e.g., 1224)
to the evaluation of the medical characteristic. In some embodiments, one or more symptoms are
displayed in a list for user selection. Providing one or more symptoms as a list for user selection
reduces the number of inputs required from the user to provide the one or more symptoms (e.g.,
allows the user to not have to type the one or more symptoms). Reducing the number of inputs
needed to perform an operation enhances the operability of the device and makes the user-device
interface more efficient (e.g., by helping the user to provide proper inputs and reducing user
mistakes when operating/interacting with the device) which, additionally, reduces power usage
and improves battery life of the device by enabling the user to use the device more quickly and
efficiently. In some embodiments, the user selects one or more symptoms from the provided list

of symptoms.

[0405] In some embodiments, while displaying, on the display (e.g. 1202), the representation
(e.g., 1208) of the evaluation of the medical characteristic (e.g., a result of the evaluation, data
from the evaluation, such as BPM), the first electronic device (e.g., 1200) detects, via a first
input device (e.g., 1204), a scrolling input (e.g., 1207). In some embodiments, the first input
device is a rotating crown (e.g., 1204) and the scrolling input is a rotation of the rotating crown
(e.g., 1207). In some embodiments, the first input device is the touch layer of the display and the
scrolling input is a scrolling touch gesture on the display (e.g., 1202). Further in such
embodiments, in response to detecting the scrolling input, the first electronic device (e.g., 1200)
scrolls a second user interface (e.g., 1206) that includes the representation of the evaluation of
the medical characteristic. Additionally in such embodiments, the first electronic device (e.g.,
1200) displays, on the display (e.g., 1202), an add-symptoms affordance (e.g., 1216) for adding
the user-specified symptoms to the evaluation. Displaying, on the display (e.g., 1202), the add-

symptoms affordance for adding the user-specified symptoms to the evaluation provides visual
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feedback by allowing the user to quickly recognize how to add one or more symptoms to an
evaluation result. Providing improved visual feedback to the user enhances the operability of the
device and makes the user-device interface more efficient (e.g., by helping the user to provide
proper inputs and reducing user mistakes when operating/interacting with the device) which,
additionally, reduces power usage and improves battery life of the device by enabling the user to

use the device more quickly and efficiently.

[0406] In some embodiments, the user-specified symptoms include a first symptom (e.g.,
1226B) corresponding to a serious symptom (e.g., a symptom that may require immediate
medical attention), and a first representation of the one or more representations of user-specified
symptoms corresponding to the first symptom is displayed with a first visual characteristic (e.g.,
a warning color, such as yellow). In some embodiments, the user-specified symptoms include a
second symptom (e.g., 1226A) corresponding to a non-serious symptom, and a second
representation of the one or more representations of user-specified symptoms corresponding to
the second symptom is displayed with a second visual characteristic (e.g., a non-warning color, a

default color) that is different from the first visual characteristic.

[0407] In some embodiments, the evaluation of the medical characteristic is a normal result
(no abnormalities detected, e.g., a normal result as discussed above with respect to method 700
and FIG. 6H) and the sequence of one or more inputs (e.g., 1209, 1211, 1213) to add the user-
specified symptoms is detected while displaying the representation of the evaluation
corresponding to the normal result. Thus, in some embodiments, one or more symptoms can be

added to an evaluation with no abnormal results.

[0408] In some embodiments, while displaying the representation (e.g., 1208) of the
evaluation of the medical characteristic, the first electronic device (e.g., 1200) detects, via the
one or more input devices (e.g., 1202), a user activation of an information affordance (e.g.,
1210). In such embodiments, in response to detecting the user activation of the information
affordance, the first electronic device (e.g., 1200) displays, on the display (e.g., 1202), text
information (e.g., 1212) related to the evaluation. Displaying, on the display (e.g., 1202), the
text information (e.g., 1212) related to the evaluation in response to detecting the user activation

of the information affordance provides more control of the device by enabling the user to easily
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access more information related to the evaluation result. Providing additional control options
(without cluttering the user interface with additional displayed controls) enhances the operability
of the device and makes the user-device interface more efficient (e.g., by helping the user to
provide proper inputs and reducing user mistakes when operating/interacting with the device)
which, additionally, reduces power usage and improves battery life of the device by enabling the
user to use the device more quickly and efficiently. In some embodiments, the displayed text
information related to the evaluation corresponds to the text information presented for the same
type of evaluation during the onboarding process, as described in method 700 (e.g., FIGS. 6F-
6L).

[0409] In response to detecting the sequence of one or more inputs (e.g., 1209, 1211, 1213),
in accordance with a determination that at least one of the user-specified symptoms meet
respective criteria, the first electronic device (e.g., 1200) displays (1310), on the display (e.g.,
1202), a first user interface (e.g., a Symptom Alert user interface 1230) that includes an
affordance (e.g., 1232) that, when activated, initiates a process for seeking immediate medical
attention (e.g., initiating an emergency call, initiating a 911 call). Displaying, on the display
(e.g., 1202), the first user interface (e.g., 1230) that includes the affordance that, when activated,
initiates the process for seeking immediate medical attention improves user control of the device
by enabling the user to quickly and easily recognize that immediate medical attention may be
necessary and enables the user to easily and conveniently initiate a process for seeking
immediate medical attention. Providing additional control options and reducing the number of
inputs needed to perform an operation enhances the operability of the device and makes the user-
device interface more efficient (e.g., by helping the user to provide proper inputs and reducing
user mistakes when operating/interacting with the device) which, additionally, reduces power
usage and improves battery life of the device by enabling the user to use the device more quickly

and efficiently.

[0410] In response to detecting the sequence of one or more inputs (e.g., 1209, 1211, 1213),
in accordance with a determination that (all of) the user-specified symptoms do not meet the
respective criteria, the first electronic device (e.g., 1200) displays (1312), on the display (e.g.,
1202), the representation of the evaluation of the medical characteristic and one or more

representations of user-specified symptoms without displaying the first user interface (e.g.,
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without displaying interface 1230). Displaying, on the display (e.g., 1202), the representation of
the evaluation of the medical characteristic and the one or more representations of the user-
specified symptoms without displaying the first user interface (e.g., 1230) improves visual
feedback by enabling the user to easily view the evaluation and the user-specified symptoms
upon user selection of the symptoms. Providing improved visual feedback to the user enhances
the operability of the device and makes the user-device interface more efficient (e.g., by helping
the user to provide proper inputs and reducing user mistakes when operating/interacting with the
device) which, additionally, reduces power usage and improves battery life of the device by

enabling the user to use the device more quickly and efficiently.

[0411] In some embodiments, further in accordance with a determination that (all of) the
user-specified symptoms do not meet the respective criteria, the first electronic device (e.g.,
1200) detects (1312), via the one or more input devices (e.g., 1204), a scrolling gesture (e.g., a
rotation of a rotating crow (e.g., 1219), a scrolling input on the touch layer of the display). In
some embodiments, in response to detecting, via the one or more input devices, the scrolling
gesture, the first electronic device (e.g., 1200) displays (1314), on the display (e.g., 1202), an
option for seeking medical attention (e.g., a selectable text allowing the user to initiate a process
for contacting 911 (e.g., 1240)). Displaying, on the display (e.g., 1202), the option for seeking
medical attention in response to detecting the scrolling gesture improves user control of the
device by providing the user with a quick and easy method for seeking medical attention, if the
user determines that medical attention is needed. Providing additional control options (without
cluttering the user interface with additional displayed controls) enhances the operability of the
device and makes the user-device interface more efficient (e.g., by helping the user to provide
proper inputs and reducing user mistakes when operating/interacting with the device) which,
additionally, reduces power usage and improves battery life of the device by enabling the user to

use the device more quickly and efficiently.

[0412] In some embodiments, subsequent to detecting the sequence of one or more inputs
(e.g., 1209, 1211, 1213), the first electronic device (e.g., 1200) detects (1316) a user activation
(e.g., 1221) of a confirmation button (e.g., 1242). In such embodiments, in response to (or
subsequent to) detecting the user activation of the confirmation button, the first electronic device

(e.g., 1200) transmits (1318) (e.g., via a wireless communication radio of the device) the
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evaluation of the medical characteristic from the first electronic device (e.g., 1200) to a second
electronic device (e.g., 100, 300, 500, 600A), a smartphone that is paired with the first electronic
device) for display of a corresponding representation of the evaluation of the medical

characteristic on the second electronic device.

[0413] In some embodiments, the user-specified symptoms (e.g., 1226A, 1226B) cannot be

modified after detecting the user activation of the confirmation button.

[0414] Note that details of the processes described above with respect to method 1300 (e.g.,
FIGS. 13A-13B) are also applicable in an analogous manner to the methods described above and
below. For example, method 700 optionally includes one or more of the characteristics of the
various methods described above with reference to method 1300. For another example, method
900 optionally includes one or more of the characteristics of the various methods described
above with reference to method 1300. For another example, method 1100 optionally includes
one or more of the characteristics of the various methods described above with reference to
method 1300. For another example, method 1500 optionally includes one or more of the
characteristics of the various methods described above with reference to method 1300. For

brevity, these details are not repeated below.

[0415] FIGS. 14A-14I illustrate exemplary user interfaces for providing a health condition
alert. The user interfaces in these figures are used to illustrate the processes described below,
including the processes in FIG. 15. The exemplary user interfaces in these figures relate
generally to providing a health condition alert, such as a heart condition alert, and are not limited
to providing a specific type of health condition-related alert. Only for the sake of convenience,
the exemplary user interfaces in these figures are described with reference to a type of heart-

related condition—Atrial Fibrillation.

[0416] FIG.14A illustrates a first electronic device 1400A (e.g., a smartphone similar to first
electronic device 600A) with a display 1402 and one or more input devices. In some
embodiments, the one or more input devices include a touch layer of display 1402 for detecting
touch input, one or more image sensors 1404 (e.g., a camera, a depth sensor), a first mechanical
button 1406 configured to perform one or more operations (e.g., and including an integrated

biometric sensor, such as a fingerprint sensor), and a second mechanical button 1408 configured
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to perform one or more operations. In some embodiments, first electronic device 1400A
includes a wireless communication radio (e.g., for LTE, Bluetooth, WiFi connections). In some
embodiments, first electronic device 1400A is paired with a second electronic device (e.g., a
smartwatch). In some embodiments, the second electronic device corresponds to second
electronic device 1400B described below with reference to FIGS. 14H-14J. In some
embodiments, second electronic device 1400B includes a plurality of biometric sensors,
including a biometric sensor (comprising one or more photodiode sensors) enclosed in a housing
of the second electronic device and an integrated biometric sensor (e.g., integrated with an input

device, such as a rotatable input device, of the second electronic device).

[0417] FIG. 14A illustrates first electronic device 1400A displaying, on display 1402, a first
page 1410 of a setup process for performing initial setup of Atrial Fibrillation-detection
management features (e.g., of an associated health application), where heart-related information
(e.g., heart rhythm information) used to determine Atrial Fibrillation is captured using a second
electronic device (e.g., second electronic device 1400B) paired with first electronic device
1400A. In some embodiments, first page 1410 of the setup process includes a graphical
indication region 1410A that graphically indicates (e.g., via a static image, via an animation) a
function of the Atrial Fibrillation-detection management features (e.g., recording heart rhythm
information). In some embodiments, first page 1410 of the setup process includes a text
description region 1410B describing background information relevant to the use of the Atrial

Fibrillation-detection management features.

[0418] In some embodiments, first page 1410 of the setup process includes a date of birth
entry field 1410C for receiving a user input corresponding to the user’s date of birth, where the
user’s date of birth is used to determine whether the user meets a minimum age requirement
(e.g., 22 years of age) to use the Atrial Fibrillation-detection management features. In some
embodiments, date of birth entry field 1410C indicates (e.g., by stating “Required”) that the
user’s date of birth must be entered in order to proceed with the setup process. In some

embodiments, date of birth entry field 1410C includes scrollable month, day, and year fields.

[0419] In some embodiments, first page 1410 of the setup process does not include date of
birth entry field 1410C. In some embodiments, first page 1410 of the setup process includes
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(e.g., in addition to or alternatively to date of birth entry field 1410C) an age restriction message
(e.g., stating “You must be 22 years or older”) indicating to the user that the user must meet the

minimum age requirement.

[0420] In some embodiments, first page 1410 of the setup process includes an affordance
1410D for proceeding with the tutorial. In FIG. 14A, while displaying first page 1410 of the
Atrial Fibrillation-detection management setup process and after having received an input
corresponding to the user’s date of birth in entry field 1410C, first electronic device 1400A
detects (e.g., via a touch input) a user activation 1401 of affordance 1410D for proceeding with

the setup process.

[0421] In some embodiments, in accordance with a determination that the minimum age
requirement is not met (e.g., a determination made in response to detecting user activation 1401),
first electronic device 1400A displays, on display 1402, an error notification (e.g., stating “The
Atrial Fibrillation-detection management features are not intended for use by people under 227)
indicating that the user does not meet the requisite minimum age requirement. In some
embodiments, the error notification is overlaid on first page 1410 of the setup process. In some
embodiments, while displaying the error notification, the background of the display (displaying
first page 1410) is dimmed (thereby emphasizing the displayed error notification).

[0422] In some embodiments, in response to detecting user activation 1401 (and in
accordance with a determination that the minimum age requirement is met), first electronic
device 1400A displays, on display 1402 (e.g., replaces display of first page 1410 with), a second
page 1412 of the setup process, as shown in FIG. 14B.

[0423] FIG. 14B illustrates first electronic device 1400A displaying, on display 1402, second
page 1412 of the setup process for enabling Atrial Fibrillation-detection management features.

In some embodiments, second page 1412 of the setup process includes an animation region
1412A that graphically indicates (e.g., via a static image, via an animation) a feature of Atrial
Fibrillation detection (e.g., that heart-related information can be captured at several different
times during time period to determine whether Atrial Fibrillation exists). In some embodiments,
second page 1412 of the setup process includes a text description region 1412B that describes

how the Atrial Fibrillation-detection features are implemented (using a second electronic device,
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such as second electronic device 1400B). In some embodiments, second page 1412 of the setup

process includes an affordance 1412C for proceeding with the setup process.

[0424] In FIG. 14B, while displaying second page 1412 of the Atrial Fibrillation-detection
management setup process, first electronic device 1400A detects (e.g., via a touch input) a user
activation 1403 of affordance 1412C for proceeding with the setup process. In some
embodiments, in response to detecting user activation 1403, first electronic device 1400A
displays, on display 1402 (e.g., replaces display of second page 1412 with), a third page 1414 of
the setup process, as shown in FIG. 14C.

[0425] In some embodiments, third page 1414 of the setup process indicates to the user (e.g.,
via a text description) one or more limitations of Atrial-Fibrillation evaluation results that are
determined from heart-related information captured using the second electronic device (e.g.,
second electronic device 1400B) (e.g., using a biometric sensor of the second electronic device
comprising one or more photodiode sensors). In some examples, third page 1414 of the setup
process includes a list 1414 A of one or more functional characteristics of the Atrial Fibrillation-
detection features and/or medical characteristics that cannot be determined from the captured
heart-related information (e.g., heart attack, blood clots/stroke). In some embodiments, third
page 1414 of the setup process includes (e.g., at the bottom of the page), an affordance 1414B
for proceeding with the tutorial.

[0426] In FIG. 14C, while displaying, on display 1402, third page 1414 of the setup process,
first electronic device 1400A detects (e.g., via a touch input) a user activation 1405 of affordance
1414B for proceeding with the setup process. In some embodiments, in response to detecting
user activation 1405 of affordance 1414B, the device displays, on display 1402, a fourth page
1416 of the setup process, as shown in FIG. 14D.

[0427] FIG. 14D shows first electronic device 1400A displaying, on display 1402, fourth
page 1416 of the setup process. In some embodiments, fourth page 1416 of the setup process
includes a graphical indication region 1416A and a text indication region 1416B that provides
instructions on how to view and manage Atrial Fibrillation-detection features when Atrial
Fibrillation is determined based on heart-related information (e.g., captured at different times)

captured using the second electronic device (e.g., second electronic device 1400B).
137 AliveCor Exhibit 1002
AliveCor, Inc. v. Apple Inc.
IPR2024-00095, U.S. Patent No. 10,568,533
1341 of 1413

109151027



Attorney Docket No.: P38213US2/77770000489102

[0428] In some embodiments, fourth page 1416 of the setup process includes a notification
activation affordance 1416C (e.g., showing “Turn on AFib Notifications”) for enabling
notifications on first electronic device 1400A and/or second electronic device 1400B when Atrial
Fibrillation is determined (using heart-related information captured using the second electronic
device). In some embodiments, while displaying fourth page 1416 of the setup process, first
electronic device 1400A detects (e.g., via a touch input) a user activation 1407 of notification
activation affordance 1416C. In some embodiments, in response to detecting user activation
1407, first electronic device 1400A activates notifications to be displayed on first electronic

device 1400A and/or second electronic device 1400B when Atrial Fibrillation is determined.

[0429] FIG. 14E illustrates first electronic device 1400A displaying, on display 1402, a heart
data user interface 1418 of a health application associated with the Atrial Fibrillation-detection
features (e.g., operating after activation of notifications as described with respect to FIGS. 14A-
14D). In some embodiments, the health application is accessible via a corresponding icon on a

home user interface of the operating system of first electronic device 1400A.

[0430] In some embodiments, heart data user interface 1418 of the health application
includes a heart rate affordance 1420. In some embodiments, heart rate affordance 1420 includes
an indication of a range of the user’s heart rate measured (e.g., via second electronic device
1400B) during a certain period of time (e.g., today). In some embodiments, in response to
detecting a user selection on heart rate affordance 1420, heart data user interface 1418 displays a
graphical depiction of the heart rate information summarized by heart rate affordance 1420
within a graphical depiction region 1422 of the user interface (and further highlights the
affordance with a particular visual characteristic, such as a different color, to indicate to the user

that the heart rate affordance is currently selected by the user).

[0431] In some embodiments, heart data user interface 1418 of the health application
includes an Atrial Fibrillation affordance 1424. In some embodiments, Atrial Fibrillation
affordance 1424 includes an indication of the number of heart-related readings taken during a
certain period of time (e.g., “Today (4 Readings)”) by the second electronic device (e.g., second
electronic device 1400B) (e.g., using a biometric sensor comprising one or more photodiode

sensors of the second electronic device). In some embodiments, Atrial Fibrillation affordance
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1424 includes an information affordance 1424A for viewing and managing information about
existing heart-related recordings taken by the second electronic device (e.g., using a biometric

sensor comprising one or more photodiode sensors) to detect Atrial Fibrillation.

[0432] In FIG. 14E, while displaying heart data user interface 1418 with Atrial Fibrillation
affordance 1424 visible on display 1402, first electronic device 1400A detects (e.g., via a touch
input) a user activation 1409 of information affordance 1424A of Atrial Fibrillation affordance
1424. In some embodiments, in response to detecting user activation 1409 of information
affordance 1424A, first electronic device 1400A displays, on display 1402, an Atrial Fibrillation

management user interface 1426, as shown in FIG. 14F.

[0433] FIG. 14F illustrates first electronic device 1400A displaying, on display 1402, an
Atrial Fibrillation management user interface 1426. In some embodiments, Atrial Fibrillation
management user interface 1426 includes an alert log indication region 1426A indicating Atrial
Fibrillation alerts (if any) that have been generated upon detection of the condition using the
second electronic device (e.g., second electronic device 1400B). In some embodiments, if Atrial
Fibrillation has not yet been detected (and thus no Atrial Fibrillation alerts have been generated),
alert log indication region 1426A indicates (e.g., by stating “No data”) that alerts have not yet

been generated for Atrial Fibrillation detection.

[0434] In some embodiments, Atrial Fibrillation management user interface 1426 includes a
recent analysis indication 1426B indicating the time(s) of one or more most recent measurements
of heart-related information made by the second electronic device (e.g., second electronic device
1400B) (e.g., using a biometric sensor comprising one or more photodiode sensors of the second
electronic device). In some embodiments, the one or more recent measurements shown in recent
analysis indication 1426B only include heart-related information captured after an Atrial
Fibrillation alert has been presented (if any) by first electronic device 1400A and/or second

electronic device 1400B.

[0435] In some embodiments, Atrial Fibrillation management user interface 1426 includes a
show all affordance 1426C for viewing a record of all past measurements of heart-related
information using the second electronic device (e.g., second electronic device 1400B) (e.g., using

a biometric sensor comprising one or more photodiode sensors of the second electronic device).
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[0436] In some embodiments, Atrial Fibrillation management user interface 1426 includes an
indication 1426D (e.g., a brief textual description) of how Atrial Fibrillation is detected by the
second electronic device (e.g., second electronic device 1400B). In some embodiments, Atrial
Fibrillation management user interface 1426 includes a learn more affordance 1426E for viewing
additional information (e.g., expounding upon the description shown in indication 1426D) about

the Atrial Fibrillation-detection features.

[0437] In some embodiments, Atrial Fibrillation management user interface 1426 includes a
disable notifications affordance 1426F for disabling notifications from being presented (on first
electronic device 1400A and/or second electronic device 1400B) when Atrial Fibrillation is

detected.

[0438] FIG. 14G illustrates first electronic device 1400A displaying, on display 1402, Atrial
Fibrillation management user interface 1426 after two previous Atrial Fibrillation alerts have
been presented at first electronic device 1400A and/or second electronic device 1400B, as
indicated in alert log indication region 1426A. In FIG. 14G, alert log indication region 1426A
includes a first alert log 1428 A corresponding to a first Atrial Fibrillation alert (upon a first
detection of Atrial Fibrillation) and a second alert log 1428B corresponding to a second Atrial
Fibrillation alert (upon a second detection of Atrial Fibrillation different from / separate from the

first detection of Atrial Fibrillation).

[0439] In some embodiments, an alert log (e.g., first alert log 1428 A and second alert log
1428B) includes a time at which the alert was generated. In some embodiments, in response to
detecting a user activation of an alert log, first electronic device 1400A displays, on display
1402, a detailed alert log page that includes more detailed information about the captured heart-
related information corresponding to the alert log (e.g., heart rate information, separate non-

contiguous number of times during which the heart-related information was captured).

[0440] FIG. 14H illustrates second electronic device 1400B (e.g., paired with first electronic
device 1400A and including a biometric sensor comprising one or more photodiode sensors for
detecting heart-related information) displaying, on a display 1430, an Atrial Fibrillation
notification 1432 corresponding to a received Atrial Fibrillation alert. In some embodiments, in

response to detecting a user activation (e.g., via a touch input on display 1430 or via a scrolling
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gesture (e.g., a rotation of a rotating input device of second electronic device 1400B or a
scrolling input on display 1430 of second electronic device 1400B)) of Atrial Fibrillation
notification 1432, second electronic device 1400B displays, on display 1430, an Atrial
Fibrillation alert 1434, as shown in FIG. 141.

[0441] In some embodiments, Atrial Fibrillation alert 1434 includes an indication 1434A
(e.g., a textual description) describing the reason for the alert (e.g., a detection of Atrial
Fibrillation) and an explanation of the medical condition (e.g., Atrial Fibrillation) associated with
the alert. In some embodiments, Atrial Fibrillation alert 1434 includes an indication 1434B
listing the one or more times (corresponding to measurements of heart-related information taken
by second electronic device 1400B (e.g., using a biometric sensor comprising one or more
photodiode sensors)) during which Atrial Fibrillation was detected by the device. In some
embodiments, indication 1434B includes (not shown in FIG. 14I) one or more times and dates
(e.g., within the previous 48 hours) during which Atrial Fibrillation was detected by the device.
In some embodiments, Atrial Fibrillation alert 1434 includes an indication 1434C indicating that
medical attention may be required (e.g., stating “If you have not been diagnosed with Atrial
Fibrillation by a physician, you should discuss with your doctor”). In some embodiments, Atrial
Fibrillation alert 1434 includes an indication 1434D warning that the user should not take a

medical action (e.g., changing medication or treatments) without consulting a physician.

[0442] In some embodiments, Atrial Fibrillation alert 1434 includes an ECG affordance 1436
for taking more detailed heart-related information using an ECG application of second electronic
device 1400B (e.g., corresponding to the ECG application discussed above with respect to FIGS.
6A-6AE, 8A-8S, 10A-10J, and 12A-12S). In some embodiments, the more detailed heart-related
information captured using the ECG application relates to the condition (e.g., Atrial Fibrillation)
detected by second electronic device 1400B without using the ECG application. In some
embodiments, using the ECG application, the more detailed heart-related information is captured
by one or more biometric sensors of second electronic device 1400B that comprise one or more
electrodes of (e.g., integrated in) an input device (e.g., a rotatable and depressible input device)
of second electronic device 1400B and one or more electrodes of (e.g., integrated in) a housing
portion (e.g., the backplate) of second electronic device 1400B, where the one or more electrodes

integrated in the input device operate in conjunction with the one or more electrodes of the
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housing portion to capture the more detailed heart-related information (e.g., ECG information).
Features concerning the one or more biometric sensors of second electronic device 1400B used
to capture the more detailed heart-related information (e.g., ECG information) is described in
greater detail in Appendix A. In some embodiments, Atrial Fibrillation alert 1434 includes a
dismiss affordance 1438 for dismissing the alert (e.g., without proceeding to the ECG application

to record more detailed heart-related information).

[0443] FIG. 15 is a flow diagram illustrating a method for providing a health condition alert,
in accordance with some embodiments. Method 1500 is performed at a device (e.g., 100, 300,
500, 600B, 800A, 1000, 1200, 1400B) with a display and one or more input devices (e.g., a
rotatable and depressible input device with an integrated biometric sensor(s) (e.g., comprising
one or more electrodes) for detecting characteristics of the user’s heart (e.g., 1204), a touch-
sensitive surface, a mechanical button). The device is operably connected to a plurality of
biometric sensors (e.g., a physical activity tracking sensor; a sensor integrated into electronic
device; a plurality of sensors discrete from the electronic device that are connected (e.g., wireless
connected) to the device). Some operations in method 1500 are, optionally, combined, the orders

of some operations are, optionally, changed, and some operations are, optionally, omitted.

[0444] As described below, method 1500 provides an intuitive way for providing a health
condition alert. The method reduces the cognitive burden on a user for managing a health
condition, thereby creating a more efficient human-machine interface. For battery-operated
computing devices, enabling a user to manage health monitoring faster and more efficiently

conserves power and increases the time between battery charges.

[0445] The electronic device (e.g., 1400B) receives (1502) (e.g., via an internal connection
from an integrated sensor of the electronic device (e.g., 1400), via a wireless connection from a
discrete sensor) first biometric information from a first biometric sensor of the plurality of
biometric sensors. In some embodiments, the first biometric sensor comprises one or more
photodiode sensors (e.g., enclosed in a housing of the electronic device). In some embodiments,
the first biometric information comprises biometric information recorded at a first time and
biometric information recorded at a second time different from (e.g., spaced apart from, non-

contiguous with) the first time (e.g., a common time on a different day of the week).
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[0446] In response to receiving the first biometric information and in accordance with a
determination that the first biometric information satisfies first criteria (e.g., because the first
biometric information includes heart rate or rhythm information that is abnormal and, optionally,
because during a predetermined period of time (e.g., 48 hours), the electronic device (e.g.,
1400B) has detected a threshold number of readings (e.g., five readings) having indications of
irregular heart rate or rhythm), the electronic device (e.g., 1400B) displays (1504), on the display
(e.g., 1430), an alert (e.g., 1434) including a first affordance (e.g., 1436) for detecting additional
biometric information (e.g., using an ECG application on the electronic device). Displaying an
alert that includes a first affordance for detecting additional biometric information in response to
receiving the first biometric information and in accordance with a determination that the first
biometric information satisfies first criteria improves visual feedback by quickly (and in an
easily-recognizable method) indicating to the user that an action (e.g., measuring additional
biometric information) can be taken on the device. Providing improved visual feedback to the
user enhances the operability of the device and makes the user-device interface more efficient
(e.g., by helping the user to provide proper inputs and reducing user mistakes when
operating/interacting with the device) which, additionally, reduces power usage and improves
battery life of the device by enabling the user to use the device more quickly and efficiently. In
some embodiments, the biometric information relates to heart-related information. In some

embodiments, the first criteria comprises abnormal heart rhythm information.

[0447] In some embodiments, the alert (e.g., 1434) includes one or more times (e.g., 1434B)
during which the first biometric information was recorded by the electronic device. In some
embodiments, the alert includes an indication (e.g., 1434A, a text description) of a medical
condition (e.g., abnormal heart rhythm, Atrial Fibrillation) identified based on the first biometric
information. In some embodiments, the alert includes an indication (e.g., 1434C, a text
description) to seek medical attention. Including an indication to seek medical attention
enhances the operability of the device by quickly and efficiently indicating to the user an action
relating to information provided by the device can be taken. Enhancing the operability of the
device makes the user-device interface more efficient (e.g., by helping the user to provide proper

inputs and reducing user mistakes when operating/interacting with the device) which,
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additionally, reduces power usage and improves battery life of the device by enabling the user to

use the device more quickly and efficiently.

[0448] The electronic device (e.g., 1400B) receives (1506), via the one or more input

devices, user activation of the first affordance (e.g., 1436).

[0449] Subsequent to receiving the user activation of the first affordance (e.g., 1436), the
electronic device (e.g., 1400B) receives (1512) (e.g., using the ECG application) second
biometric information (e.g., more detailed heart thythm information, ECG information)
associated with the first biometric information from (at least) a second biometric sensor (e.g., a
biometric sensor integrated with an input device (e.g., 636, 804, 1004, 1204, such as a rotatable
input device) of the plurality of biometric sensors that is different from the first biometric sensor.
In some embodiments, the second biometric sensor is integrated with a first input device (e.g.,
636, 804, 1004, 1204, a rotatable and depressible input device) of the one or more input devices.
In some embodiments, a first type of input on the first input device (e.g., 629, 801, 1005, such as
a non-press input or a contact input, activates a feature(s) associated with activation of the
second biometric sensor but does not activate a feature(s) associated with activation of the first

input device.

[0450] In some embodiments, in response to receiving the user activation of the first
affordance (e.g., 1436) and prior to receiving the second biometric information, the electronic
device (e.g., 1400B) displays (1508), on the display (e.g., 1430), a first application (e.g., 806,
1006, an ECG application) associated with receiving the second biometric information.
Displaying the first application associated with receiving the second biometric information in
response to receiving the user activation of the first affordance and prior to receiving the second
biometric information improves visual feedback by enabling the user to quickly and easily
recognize that the second biometric information to be captured relates to features of the first
application. Providing improved visual feedback to the user enhances the operability of the
device and makes the user-device interface more efficient (e.g., by helping the user to provide
proper inputs and reducing user mistakes when operating/interacting with the device) which,
additionally, reduces power usage and improves battery life of the device by enabling the user to

use the device more quickly and efficiently.
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[0451] In some embodiments, subsequent to displaying the first application (e.g., 806, 1006,
an ECG application) and prior to receiving the second biometric information, the electronic
device (e.g., 1400B) detects (1510) a user input (e.g., 629, 801, 1005, a non-press input, a contact
input) on a first input device (e.g., 636, 804, 1004, 1204, a rotatable and depressible input
device) of the one or more input devices, where the second biometric sensor is integrated with
the first input device. In some embodiments, in response to detecting the user input, the

electronic device receives the second biometric information from the second biometric sensor.

[0452] In some embodiments, the second biometric information is received from the second
biometric sensor while the user input (e.g., 629, 801, 1005, a non-press input, a contact input) is
maintained on the first input device (e.g., 636, 804, 1004, 1204, a rotatable and depressible input
device). In some embodiments, in response to detecting that the user input is no longer
maintained on the first input device, the electronic device (e.g., 1400B) ceases receiving the
second biometric information from the second biometric sensor. In some embodiments, if the
user input is restored within a predetermined period of time, the electronic device resumes

receiving the second biometric information from the second biometric sensor.

[0453] Note that details of the processes described above with respect to method 1500 (e.g.,
FIG. 15) are also applicable in an analogous manner to the methods described above. For
example, method 700 optionally includes one or more of the characteristics of the various
methods described above with reference to method 1500. For another example, method 900
optionally includes one or more of the characteristics of the various methods described above
with reference to method 1500. For another example, method 1100 optionally includes one or
more of the characteristics of the various methods described above with reference to method
1500. For another example, method 1300 optionally includes one or more of the characteristics
of the various methods described above with reference to method 1500. For brevity, these

details are not repeated below.

[0454] The foregoing description, for purpose of explanation, has been described with
reference to specific embodiments. However, the illustrative discussions above are not intended
to be exhaustive or to limit the invention to the precise forms disclosed. Many modifications and

variations are possible in view of the above teachings. The embodiments were chosen and
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described in order to best explain the principles of the techniques and their practical applications.
Others skilled in the art are thereby enabled to best utilize the techniques and various

embodiments with various modifications as are suited to the particular use contemplated.

[0455] Although the disclosure and examples have been fully described with reference to the
accompanying drawings, it is to be noted that various changes and modifications will become
apparent to those skilled in the art. Such changes and modifications are to be understood as

being included within the scope of the disclosure and examples as defined by the claims.

[0456] As described above, one aspect of the present technology is the gathering and use of
data available from various sources to improve the delivery to users of invitational content or any
other content that may be of interest to them. The present disclosure contemplates that in some
instances, this gathered data may include personal information data that uniquely identifies or
can be used to contact or locate a specific person. Such personal information data can include
demographic data, location-based data, telephone numbers, email addresses, home addresses, or

any other identifying information.

[0457] The present disclosure recognizes that the use of such personal information data, in
the present technology, can be used to the benefit of users. For example, the personal
information data can be used to deliver targeted content that is of greater interest to the user.
Accordingly, use of such personal information data enables calculated control of the delivered
content. Further, other uses for personal information data that benefit the user are also

contemplated by the present disclosure.

[0458] 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. For example, personal information from users
should be collected for legitimate 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
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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.

[0459] Despite the foregoing, the present disclosure also contemplates embodiments in
which users selectively block the use of, or access to, personal information 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
advertisement delivery services, the present technology can be configured to allow users to select
to “opt in” or “opt out” of participation in the collection of personal information data during
registration for services. In another example, users can select not to provide location information
for targeted content delivery services. In yet another example, users can select to not provide

precise location information, but permit the transfer of location zone information.

[0460] Therefore, although the present disclosure broadly covers use of personal information
data to implement one or more various disclosed embodiments, the present disclosure also
contemplates that the various embodiments can also be implemented without the need for
accessing such personal information data. That is, the various embodiments of the present
technology are not rendered inoperable due to the lack of all or a portion of such personal
information data. For example, content can be selected and delivered to users by inferring
preferences based on non-personal information data or a bare minimum amount of personal
information, such as the content being requested by the device associated with a user, other non-
personal information available to the content delivery services, or publically available

information.
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WEARABLE DEVICE WITH ELECTRODES FOR SENSING BIOLOGICAL
PARAMETERS

OO0 The doseribed emboduments relate gene uih v a weatoh or other electronie device {eg,
another type of wearsble slectronie device), More particulady, the desortbed ombodinments solate
to techniyues for providing, o & watch or othey wearabke electronie devier, slectmdes for

sevsing bologioal parameters. The electrodes may beovanously provided orca arvstad swtace,

crown, button, or housing member of the wateh or other electronie device.

BACKGROUND

JOBE2Y A walch or other slectronde device miay Include a set of sonsees for determimng a st
of bivkogical parametars of a user that weary the watch or other elegtrenic device, Clroniiry
sasociated with the sef of sensors may geberate, forexample, glectrical ¢ gmix for values)

corraaponding 0 voltages at, forees appliod 1o, oy amoundxs of fightweident on, the sensors. The

various signals or values may be correlateid o0 or used o derive, various biclogies! parstueters of

theuser, sueh as acheart vate of the pser.
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SUMMARY

{60831 Embodiments of the systems, devices, methods, and apparatus deseribed in the present
dinclonure are dirgeied (O & walch o other slectromie deviee {aug, another type of wearable
electranic device) having g set of one or move slectrodes that may be used to sense or determing
hiological parameters of 2 user that weary the wateh o other electroniv device: The Bological

paramgters ry iclude: for exangple, an vchocardiogram (BLG) for the nser

04T Do aficst aspedt, the prosoot disclosure deseribes ao glectronic dovive. The eloctyonuc
device includes a bhowsing, which housing inchades a crystal. The crystal has o fivst awrface
frterion o the elecivorae dovice and a sseond surfage egiarior i the cloctranic dovice, A physioal
vapod deposition (FVD) depostiad thin Alm Hest electrode i o the second surface of the cvystal.
The electeonie device also includes g second electrode that s positioned 1o be covdacted by &
finger of g wser of the electronie device while the fivst electrode 18 positioned agaist skin of the
user, The electropie dovice wncludes a processor opevable to determiine & bological pavameter of

the vser based on vollages st the first electrode and the second elgctode while the useris m

contact with the Dirst eleotrodt and the sevond elepiraeds,

FUGBST  In another aspeot, the prosent disclosure describes a wateh body! The watch body has o

honsing that meludes a covstal, The coysial has a Oestosurfsce intorior to the waleh body, and &

second surface exiprior (o the watch bady, A crown asseoihly associated with the watch body
inchudes & shall extensding through o apertie in the honsiog and & sserrofatable orows attached

io the shafl. The crown s exierior o the hoasing, The elecivonic devics includes a first olectrode

and g second clectrode on the secomd surface of the crstal, and a thivd clectrode on a surface of

the usersvotatabio crown. The thed electrode i positionad o be contacied by a hogesof w aser

whale the first clectrode and the second electrode we posttioned again®t g wrist of the user The

elecironio device includes a processoy operablo to determing @ bivlogical patamster of the nser

3§

based on voltages af the st elecivede, the sscond clecivode, and the thivd electrode winle the

:

A% i cortact with the fust slectrods, thesecond slectrade, and the thivd electrade.

606 o aill another aspect of the discloare, another electronie device is deserthed. The
slectromie dovive inclodes a bowsing, a condnctive votatable shadt extending througlyan sporture

i the honsing, and 8 conductive crown that is mechargeally and glectrically connected 1o the
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shaft. The crown i exterior to the housing. The electronic deviee further Includes a conductive
shaft retainer. rochaically and glecivically conpedied in the shafl, ijerior to the honsing, Also
inviuded tn the eloctronic device is a spring-blased conductor. The spring-bissed conductor ix in
mrechanicsl and slectvica] contact with at loast one of the shaft and the shatld retaines. & clront,
electrically comnecied to thy spring-blased conductor, Is in electrical commuuication with the

crown via the spring-hiased conductor, the shalt retainer, and the shefl.

0071 Inaddition to the exeoplary aspects and exobodiments descrtbed above, furthey
sopects and srbodinents will bocome spparent by veferonce 0 the drawings and by study of the

following description.

AliveCor Exhibit 1002

o R AliveCor, Inc. v. Apple Inc.
IPR2024-00095, U.S. Patent No. 10,568,533

1354 of 1413



ARPENDIX A&

PASITIISE]

BRIEF DESCRIPTION OF THE DEAWINGS

(0051 The disclosare will be readily unde

steod by the fellowing detwled desoription in
conjunction with the sccompanying drawings, wherein like reference muneraly designate like

steuotura! elementy, and fowhidhy

JORONT PG 1A dhows ao example of an eloctronic devics hat ny incorporaie aset of

6181 FIG. 1B shows an example of @ wateh that may incorporate a set of electrodes;

6111 FIG. 2 shows an exploded view of components that may he astached to g orystal

mvnnded in o back side houstog member of @ wateh bady;

{80131 FIGS 3A3E dhadrate an example of eoutings that may b depostied on the iinterior

angd extenioy surlaces of the covstal shown i FIG. 3
[OHE3]  FIG 4 shows g oross-section of the erystal shown iy FEG 3R,
JGESY FIG 3 shows across-section of the covstal shovwn w FIGS. 3C aoud 31y,

[RHIS] FG, 6 shiows an example Ty construation of any FTO-based eleetrode;

{8816l FIOR 7ATC show alternative slectrioal condections between anvlectrnde on an
exterior sarface of g crystal that forms part of @ housing of an electronic device and an glectrical

gontact inferioy 1o the electronie device

fOUET]  FUGS. BA-SD show alternative orystal conligurations, and ahemative attachmants of

erystaly @ other bousing mgwbers of an clectrome device;

JRHESY  FIG 9 shows the exdenor swrfaces (eug., the akin-facing surfaces of the back side

heusing member and erystal shown i FIG. 2, with masks and electrodes appliod 1o the crystal as

deseribed with reforence to FIGS 3ABE A, 5 and TAKD
{BOI¥]  FIG. 1D showy the sensor subsyston of FH3. 2 nweanded on the orystal shown i FIGL
2

FOU28]  FlG 1T shows an exploded view of & orown gssembhy

A

JRO2EY  FIGL 12 sheows amy asseombled cross-section of thecrovwn assembly shown in FIG 11
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(86221 FIG. 13 shows an elovation of a watch body capable of sensing ¢ binlogical parameter;

(0231 FIG. 14 shows aorossesection of the orown assernbly shown in FIGS 1Hhand 13, 8

viewead from an odge of & walch body;

{BO24]  FIGO 13 shows uoschematio of an slectronic device thigt vy be wsed for acquiring @

pety

ECG or other binlogival pararmetoy from a usey of the electronic devies;

FOU25]  FUG. 16 shows san example method of deteriniag a biologies] parsmeter of & user

waaing & walch oy sther wearable slectronic devics: and

{6261 FIG. 17 shows a sample electrical Block tlagram of arclectronio device such as a

watch orother wearabhle electronic device.

P3O Tho wse of cross-hatching or shading in the sccompanying figuves s genowally
provides e clarify the boundaries between adjavent slements and also to faciitate fegibility of
the Hgures. Accordingly, neither the presence nor the absence of eross-hatching o shading

conveys of indivatey auy preforence of requivenent for pavtionday materialy, matenal propaties,
gloment proportions, element dimensions, cownnonaiios of similadly illnstraied elaments oy any
other charactorhdic, attribute, o proporty for any clement Hlastrated 1w the accompanying

{ignres,

FOG281  Addiionadly, {tshould be wnderstond that the proportions and divpessions {either
relative ar absolute} of the variows foatures andd elomsats {and collections st groupings thereo
and the boundavres, separmbions, and posiiong relationships presaned thercbetween, are

aof
3

provided m the accompaving figeres merehy to factiate an understandhog of the varions

srhodunents describend héveln and, secordingly, may not tecessanily b presested or llostrated

{0 acale, and are nol intended o Indicate any prefovence o reguiivament for an iflostealed

cmbodiment o the exchsionof embodtiments desenbed-with reforencs thereia,
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DETAILED DESCRIPTION

{0381 Reforence wall now be made in detail to representative embodimends astrated in the
gecompanying drawings. It should be anderstood that the following description is not intended 0
Hiai the cmbodiments to ong prefarred cmbodirnent. To the contrary, i ik tntended o cover
alternatives, modiications, aod eqguivalonts ay can be incloded within the spivit and scope of the

deseribed embodinenty ax detined by the appended clains,

{6311 The fellowing disclosure relates o technigues for providing a set of electrodes 103 on
the surface of an electrorge device 100, ay shown i FIG, 1A, and o tedhidques for using the st

of elpctroades to sense voltages or sigmaly indicative of one or more binlomeal parametars of 2
nser who i in contaet with the sot of electrodes 103, In some embodiments, the set of clectrodes
162 may be provided on onssurfuce of the electronic dovice 100 I other embodunents {as
shown), the set of eleetrodes 102 may include electrodes provided on ditforant surfsces of the
slectromie device, such as a st elecivade 1024 provided on a Srst sucface 1a of the elecivonic

device 100, and & second electrade 102b provided on  seeond surface 1045 of the electronke

100, Providing electrodes onvdifferent surfaces of g device may wadie 3 canier for a user

/».

(o place different bady parts in contact with difforsat electrodes. Por exannple, 2 user tay place
gme of mere of the electrodes 10Y Oncluding the st electrode 102a) 1o contact with their wrist,

i

P

o
1%

ad tnay touel another oue of move of the electvodes {ncluding the sgpeond elpctrode HD)
with a finger of their opposte hand, A processor 106 of the electvonic device 10U, or s provessor
semnfe from the electronic dovice 100, may detormine, from the volfages or signaly {eg., from
stored digital samples v valugs ,1‘&2_§33‘ﬁ§t;’.-§}§:i§1 ¢ the valtages or signals), the blologics! parsmeler(s}
of the user, The taological parameton(s) may include, for example, an slectrocardiogram (EOG)

forthe user

00321 o some covboditaents, one or two thin fim electrodes may be PYD deposited ona
fransparent or franslocent surface, sugk as a erystal or other stracture, that forms pavt ol g
howning of an slectroniz devive. More particulaety, the slectrade(s) niay be depodited ona

3
<
N

sarfnce of the orystal that forres part of 2 hoossing for the electronic device, In the cagse of waleh

it

{ien a type of electronic devics), su additional slectrode may be positioned orta user-rotatable

AliveCor Exhibit 1002

N AliveCor, Inc. v. Apple Inc.
IPR2024-00095, U.S. Patent No. 10,568,533

1357 of 1413



crows i watch body, on 2 button of the watch, or on another crydal or nom-orystal surface of a
honsing that defines the waich body. &s psed herein, the teem “ervstal” vefers o axy ransparent,
somi-transparont. or rslocent surface nnade oot of glass, aorystalline mstorid 3uch as
sapphire or zirconia ), plastic, ovihe Bke, whether or not such natenial has o orystal stonge
structares Thus, i shoold be appreciated that the tonm “orysfal,” s wied hevein, encompagses

amorpheus sohds as well as crystalline solids,

(0331 The clectrode(s) ou the extedior stnface of the cryital may be connected o dleotricy!

contacts within the electromie device by depositing the elecivode roaterial such that i wraps

around su edge or perimcter of the crystal, and onto an ierior surface of the crystal. The
glecirical contacts may be on the intevior surfsce of the orvstsl. Inother evabodiments, the
electrodedsy may be formed on the extenior surface of the orvstal, and tu-crystal vigs hat are
filled or enated with o condudiive matortal miay connect the electrode(s} to elecinoal contacts

within the slectronie device

0341 Wheo antelectrode 13 provided ona crown of an electronic dovice, 1Hhe orowy muay ba
comduetive or heve a conductive sarfave, and the conductive partion of the crows may be
eonpled to a conductive rottadde shafl that extends theoogh an apertore i g device housing. An

end of the shafl interior to the housing, or a conductive shaft reiainer interior o the housing., way
be in roechanical sad elecirical contant seith a spring-hased conductor that carnies elecirical
signaly between the shaft or shaft retaingr and s cirouit, thereby providing electrics]

comprunicstion between the orown and $he oroyit

331 A processerof an clectronic dovice {e.g., the processor 106) may be operable to
detenpine w hinlogieal parameter of @ oser basad on voltages af vanions electrodes {e.8., af the sat
of electrodes HIZ) In snme cases, the hiclogical parameter way be an ECG for a usey of the
slectrome device, For example, when o watch has w finstelectrode on aw exienior swrface of a
crysial and g second slectrode on & oresen, the weer’s fastening of the watch 1o thetr wristmay
place the first electrode tn coptact with skin on the user™swrist. To acgnire an BOG, the user aay
teuch g conductive portion of the arown with o Hnger o theiy opposite hand {e.g.. the watch may
be attached to a serist adhacent one hand, and the croven roay be tonched withoa s‘“:q},_ger of the

ky

opposite haod), theveby complating u circuit between the frst electrode and the second elecivode
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«

through the yser’s arnyy and chest In some cases, the wateh may have a thivd clectrode, alyo on

the exiedior surface of the crystal, which grounds the nses to the wateh, The third electrode may

be ueed o reject noise from BOUG signals, The slectrodes miay be poxiticned op difforent

arfaces, or different portions of surfgees, i vartous embodiments,

{0038 The slectrode(s) on the exterior surfsce of the crysts! may be positioned at the

periphery of the coyatad, or otherwise pasitioned to enable a seosor subsystem to el aod recetve.

fight thiough the crystal, The hght may be cmitted ite and relloctod from, wuser’s skin 1o

<

determine other biologieal parametors of the nser, sach as @ hewt rate, blood pressure, pulse.

P

hlood exygenation, glucose loved, and so ot

N

B8371  Those and aiher cmbodiments are discussed with reference to BFIEGS, 1217, However,

those skilled 18 the art will readily spprecinte that the detatled deseription grven herein with

by

'2

respect to these figwes iy for oxplanatory purposes only and should not boconstrued ax limiting.

FOH38]  FIG 1B shows an example of aowatel 110 that incoporates a set of elecrades. The
waich may include g wateh body 112 and @ watch band 114, Other deviess that may inearponate
a setof eleetrodes inchude other wearalde eloctronic devices, other Hmeokeeping devices, other
heglth monttoring or fitness devices, other portable compnting devices, mobile phones {inclinling

senatt phones), tablet computing devices, digital media players, or the Bike.

FRO39]  The wateh body 112 oy include o bousing 11 The housing 118 may include g front

de housing mentbar that faces away fron a veer’s skin when the wateh 11018 worn by @ nser,
and a back side housing mernber that faces ioward the waer’s skin. Alternatively, the honsing 116
may include @ singular hogsing member, or more than twe bousing members. The one or more
housing members may be metalhis, plastic, corsune, orystal, or othier types of housing meanbers

{or covabinstions of el muaterialsy

FOEHN A ovestal 118 may be mooanted to o Gont side of the watch body 112 (e, facing away
fromm & weur ™y sking wml way protect s disxplay meunted within the howsing 116, The dixplay way

be vigw

able by g user through the covstal 1R Io sorpe cases, the orvstal LIS may be partof' s

«
display stack, which display stack may nelade o touch sorsing or force sensing capalality, The
display mray be configured 1o depict & graphical ouiput of the wateh 10, and 2 neer muay interact
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PASDT

XA
SUSE]

vith the graphical optpnt {e.g, wxingu fingor or stylus), Ax one example, the user may select (or
othicrwise interact with} 8 m’«phi_{; icon, or the Bike preseted on the display by ouching oy
preasing on the dispday at the location of the graphic. The crystal 118 may fornn 2 part of the
housing 16, In some examples, the crystal 118 may be » sapphire crystal, The coystal 118 may

abao be formed of glaes, plastic, or otber waterials,

[GG41]  Insome ombodiments, the watch body 112 may inchude an additional erystal {not
show) that forms a part of the housing 118 The additional ovysted may have one or more
gloctrodes thercon {e.g., a8 described with reference o FIGS. 2, 30, 30, 446, TATC, RABDL 9,

), and 15y

{00421 The watch body 112 may inclede af feast one input device or selection device, such as

3
i

s orown assembly, soroll wheel, knob, digl, button, or the tike, which i.}'.}pm device may be
operated oy g gser of the wateh 110 Bor exarnple, the housing 116 may include sy aporturs
through which a shall extends, & crown 120 wmay be attached to the shalt, and may be accessible
fo & wner exterior to the housing 16 The orown 120 may be mardpulated by 2 wserto rolate or
trarslate the shaft. The shaft may be mechanically: electrically, magnetically, andfor optivally

coupled to componenty within the boasing 1o as one example. & wer’s manipndation of the

erown 120 and shafl miay be useds In tury, o manipuiaie or selegt variowy plements displayed on

#

the display, to adjnst o volume of & speaker, 1o torn the wateh 110 o or ol and so on. The

housting V10 may abve inelude an aperture through which o button 122 protrudes. Insome

i

by

enthostinrents, the orown 120, seroll wheel, koob, dial, button 122, or the ke may be conductive,
of have a comductive sorface, and a signal rowte way be grovided belween the conductive porfion
of the crdwn 120, soroll wheel ¥nob, digl, button F220r thetike and aoarrentt within the watelt

baddy 112, In some embodinents, the croen 120 may be part of o crowa assenbly as desoribed

swith veforence to FIGS, 11, 12, 14, and {8

{00431 The housing 118 may inclade structures for attaching the waiteh band 114 1o the watch
hody 112 I some coses, e stmctures may mchude elongate recesses of aportures through
which ends of the walch bard 114 mny be merted and attached (o the watch body 112, In othor

gasey (not shown), the straciures sy chude mdeds (eug., divaples o depressions) i the
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heusing 116, which indents may meelve ends of spring pins that are attached 0 or throaded

through ends of aowaidh band to aiach the watch band (o the waith body.

(0044l The watch band 114 wmay be used 1o seonre the watch 110 (0 a nser, apother dovice,

rotaining mechanism, and %o on,

FO045T  Inosonne exarpples, the walch 110 may laek the orystad 1180 the display, the crown 120
¢ the botton 1220 For pxample, the wateh T may iaclude an sudia input or cutpat tnteeface, 8
fonch Toput inferface, a haptic (fovee) wuput or oeiped interface, o other tnput or ouipol interface
that does net reguive the display, crown 120, ot button 122, The watch 110 nay alsd include the
atore-mentioned input o cutpud inerfaces i addition fo the display, crovent 120, or button 123

When the watch 110 lacks the display. the front side of the wateh 11D may be covered by the

erystal 118, or by a metallic ov other type of houtiag member.

fMs] FUE 2 shows aneaploded vigw of components that may be attached 0 a orestal 204
moanted fva back sjde bowsing neember 202 of 2 waich body. In some examples, the
components may be part of the watch body 112 shown in FiG. 18, and sy be monnted within
the hoastag 116 showo i FIGL 1B By way of example, FIG 2 shows the components in relation
ter & huck side housing menther 202 (Lo, 8 skinefacing housing memden) of wowatch body such as
the watch body 112, Also by way of example, the back stde hoasing memnber 202 tincludes
aperturey 240 trough which ends of @ wateh band may be inserted and atfached 9 a watedy body
welnding the baok wide housing member 202, Alematively, g wateh bard roay be attached to the

wateh body 112 in other ways:

F00471  Accovstad 204 (e, askineTacing ovystall may beomoonted to the back side howsin

e

§

ke

member 202 sud fornoa part of the housing of & watch basdy {e.g., a part of the watch body 112}
The cryetal 204 may have a fust surface that 12 interior to the watch body and aseoond surface
that s exterior & the watcl body. By way of example, the orystal 204 hax o round perimeter 206
and be fitted to a round aperiure in the back side housing member 202, In other examples, the
crystal 204 yaay have a perimeter that is square, oval, or sone other shape. Similasly, the
aperiure in the back side hoosiog merber 202 may be square, oval, o sotae other shape. The
perimeter 206 of the crvatal 204 and the pertmeter of the aperturs need not have the same shape

{e.p., the perimeter of the sporture i the back side housing momber 302 may be smaaller and
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differently shuped than the perimetor 206 of the orystal 25 In some examples, theerystal 204
roay he w sapphite orystal, The coystal 304 may also be Formed of glass, plustic, ov other
nraterials. The crystal 204 may be trpsparent 1o all wavelengths of Hght or just some

D

wavelengths of light,

JORERT  The oxierior surface of the crystal 204 nay have aoset of elecirones 242 thereon, The
eleotrodey 242 may be postioned al the periphery of the orystal 288 fov In uther locations) i
enable optical convmumication betwedn & sensor subsysteny 216 intenior 0 4 watch body and &
medinm (o, stin) exiarior fo the wateh body, The optical commuagication may vocur through

the crpstal 204, aud v some caves through 2 maaber of apertures formed 10 one oF meovs maks

224 apphed 1o the covstal 204, Example constroctions of the elecirodes 242 wnd masks 324 arg

desoribod with reforonce to FIGS, 30, 3D 3E, 46 TA-TC, €A-SD, 9, 10, and 13, In other
examples, the electrodes 247 may be formed of & transparen msterial, as desoribed with

reforence to FHGA, §, and the seosor sabeystem 216 may transnsitfreceive light deough the

“

slocirndes 242,

foBR]  In some cases, the itesinr compones shown i FHGL 2 may be attached e'i{and tn
sove cases oanded directly on) the first or ierior surface of the crystal 2040 The conpponents

say include a lens 208, & Heht (e 210 cne or move adhestves 212, 214, 2 sonsor subsvstem

g

14, orvcutiny or & processing subsystem 218, 8 magnet 120, or o magnetic shield 227

(00501 Thoe lony 208 may abut, be attached (o {e.g . be mounted divectly ong, o formed onthe

{

Sirstor intorior surface of the coystad 204, By way of exarnple, the fons 208 o adigned with the

gepter of the crvstad 204, I somse cases, the maer or exterior surface of the crystal 304 raay have

a sk 224 thereon {egl, wo nk raask or dark wask, and 1o some cases o plurality of masks), The
mask 234 may define an apeture 226 {eg., & fivst aperiure or comral aperture} that allows light
of at feast one wavdlength 1o pass through the orystad 204, and the lens 208 may be aligned with
the aperture 2200 Ta some cuses, the lens 208 may be or include @ Fresned lows, a sphorival feng, 1

diffoser film, ov the ke

FOUSELD 1o some casos the hght filter 310 may iclude oneoor mowe segments 238, and each
sygnet 228 may be attached to {eg., Tantinaiod to) the interior surface of the crystal 204 and

positioned on the interior swrface e, sdjacent or wronnd the lens 208} (o prevent a set of one ar
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&

more Hghi receivers on the sensor subsyatem 210 from reeciving a portion of the light thatis
emitted by 4 setof one ormore Hght eontiers on the sensor subsysiern 216, The sevof hight
cinitters and set of Haht recetvers are nof showy in FIG. 20 and may be mousted toan underside

3

 the sensor sabsyvsten 216, Whea the crystal 204 tnclpdes the past 224, the moask 234 may
further define @ second apevture 2208, or a set of apertures 230 including the second aposture
F30s. The second sperture 2308 or set of apertures 130 may be positinned adiavent or avcund the
fivat aperfure 2260 In these ennbodieots the sogments 228 o the Bghe Giler 210 for a Bght Hiller
ring v othey ight filter configuration} niay be aligned with (eg., may cover) cach of thy

apertures o the set of aperipres 2300

FOUS2T  As ap exarople, FIG. 2 shows somnask 224 that defines g sot of cight radiad aportures
30 avound a contral aperture 236, Bach segment 228 of the hight filer 210 may bloek {eg.,

absarb} o portion of light emiited by a set of light emitters that 1s mounied on the seasor
sabsystent 216, which portion of hight reflects from a swface tou close to {orwithing the coysfad
204 {e.g.. the exterioy surface of the orystal 204, rmperfections within the crystal 24, or e
medium oo close 1o thie orystal 204), sach that the reflected THght s nolusefd in g sensing
eperation for which the seasor subsystem 216 s designed. For example, whon the sensor
sabsystom 216 s configured o deteomine a biological pagamigternd a aser. Haght reflocted from
the crysial 204, or fron the outer layer of skin of the user, may pot have any relating to the

hindngical pavameter being deterpuned and may not beuseful. Ing

examples, the gl Glter

21 or segments 2238 thereo! may inchade at loast one of o bhght control film. g Hght polarizer, an

anti-retloctive Tdm, a reflective film, or a hight shsorber,

(053] In some gnbodimenty, the mask 224 may reprosent mudtiple masks, and difforen

masks vy allow ditferoot waveleogths of Mght to pass throngh the crystal 204, ax desoribed for

gf
o,
o

exaple with reforence 9 FIGS, 3A-3B and &,

{00341 The sensor subsyatom 210 may includs @ substrate 232 on which the set.of one or
more lght cmiters {e g LEDs} and the set of one or more light receivers {g.g., photodetectors,
sucl as j;}haﬁtﬂdiwies} are wmovnted. The light emitterts} and light recoiver(s’ may be mounted or
posiboned on the substoate 232 1o oot and receive Hehy through the crysial 3M. The sersor

sabeysten 216 may be attached to'the crystal 204 by one or moe adbesives 2120214, auchias
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N

pressure sensitive adhesives (PS5 As) or heat-aetivated Hims CHAFS). Insome casex, the setof

fight emitters may be centrally mouded on the substrate 232, and g fast wall may be attached o

{e.g. tormed on or bonded o) sn onderside of the substrate 232 surrounding the set of light

eputters, The firstwall may be atached to 1he intenioy swrbsee of the orystal 204 ssing a Brstring

i5H)
of adhesive 212, The set of Bghi receivars way be mounted on the substrate 232 svound the set of
fight emitters, hetween the fisstwall and g second wall attached 1o {ep, formed on or bonded 1o}
the underside of the sabwtrate 232, The second wall inay be attached o the tnlenor swrface of the

srystal 204 sing a second ring of adhestve 214,

J)

{BO38]  The subetrte 232 of the seoxor subvestem 216 may include various sontacts, pads,

fraces, or other condactive strociures 234 that eoable the processing subsystom 218 to be

electnically coupled tothe setof By emitters and set of light receivers of the sensor subaystem

215 The provessing sabovstom 218 may inchade a subsirate 238 (ep, o printed cirouit board

(

(PORY that s mnonied to the sensor seheysien 216, and thereby to the orystal 208, vin the

gomtuctive stractures 234 wedf oy mldisiong sdhegive botwoen the vubsiratey 233, 236 of the

sesor anbeysiom 216 and the processing subsystery 2180 The sobstrates 232, 236 may also o

fog

alernatively be vonnected using mechanival fustenges {eg., scmwsh The processing subsystan

<

2R may gotivate the Helt endtters and Heht receivers o porform a sensor fundtion {e.g., In

$

ke

stermine a hoart rate}. Ty sonie cases, the mocessing sabsyston: 218 may be mounisd to suothey

structare within the watch body, and may be electnically connected to the condugtive siructures

234 of the sensor spbeysiom 216 by a flex cipenit or other conductors,

6] In some ombodiments, the substeate 236 of the processing subsysieon 218 may have a
hote 238 thereln, ansd the magnit 220 may boe aligned with the hale 238 and sbutted @ (v
mounied on) the substrate 232 Yo some casexs, the magnat 220 may be adhesively bonded to the

substrate 232 of the sensor subsvstem 216, The magnet 220 may fnduntively couple to & batiery

charger used for charging o battery included within the watch body, which battery raay power

§_ o

components of the waich incloding the components of the sensor subsystem 216 and the

processing subsystom 218,

FOOSTL Tho rosgoctie shield 322 may abwl (or be meunded on) the magnet 220, Iy some cases,
the vagnetic shield 222 may be adbestvely bonded tir the magnel 2200 The magnetic shield may
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drrect magnetic fwx associated with the magnet 228 oward and out the crystal 204 to lmprove

mductive battery charging performance for g battery included within the watch body.

(OS5 Director indiest monnting of the components show in FIG. 2 to the idenior surface

,I.}',

of the crystad 204 can reduce the haaght of the compongats when stucked.

{H0SE] FIGS. 3A3H idhatvate one cxample of coatings that may be deposited o the interior

amd exterior surlaces of the crystal 204 shown m FHy. 20 A showa i FIG, 3A, a Diest mask 300

feng.s a st Ink ooask) that ts opagues to infrared (R and visibde Hght roay e deposited (n.g.,
PV depostted) on the interior suvtace 302 of the covstal 204, T seane axamples, the Hest mask

306 may pelede an Innerving 3004 sod ao ondey ring 3005 tha define seentral fast aperture 304
amd a concentric second-aporturg 306 (e, a second aperturs 306 hat Iy congeninie witly the Tt
aperturg 3043 The central firsy apertuve 304 mgy be positioned above hight enutters of (e seasoy
subsystemn 216 deseribad witly refercice to FIGL 2 fand above the aptional fens 2083, and the
concentric second aperiure 306 may be positionsed above hight recetvers of the sensar subsystim
216 The inver ring 300w of the firstroask may provent the light recevvers from recetving hight
that is unlikely 1o have passedd through g eser’s skin after passing twongh the cerdeal fiest

aperture 304, The ooter ting 300b of the Drst roask may W some cases by provided Tor conmetic

reasovs, and 11 sone Sases may not be provided,

{0601 FIG, 38 shows a sccond wask 308 {e.g., 2 second tok mask) that ix spague 1o visible
Haht by travsparent o IR Tight. The secord wask 308 may be deposited (8.2, PVD deposiied)
on the tuterior surface 302 of the orystal 2040 The second mask 308 may be deposited on the
crystal 204 over the soncentiie seeond apertare 306 m the frst nask 300, and may overlap the
inner angd outer riogs 3004, 300b of the fivst mask, as shown in BG4, The second wiack 308
may define s plurality of vistble hght aperiures 310 above mspective hglt recetvers of the sensor
sabeystem 216, while allowing IR Hght to pass through the entirety of the concentnic second
apertare 306, This may noveasse the amount of IR Haht recoived by the lght secsivers. The
second mask 308 may also define an optional aperture above g condensation detecior 313, In
some cusey, the speond mask 308 may look visually sinnlar o the first mask 300 (e g, Both
masks may be dark masks, such that # may be wnpessible or dilfioudt for a nser to visually
ciafinguinh the fimt and second aasks 306, 308).
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[O06E]  FIGS. 3C snd 31 show an example of PV deposited it and second gloctrodes
31dg, 314b on the itecior and exterior sarfaces 302, 316 of the orystal 2040 The fivst and second

cloctrodes 31da, 314b may be arc-shaped and posttioned at the periphery of the erystal 204, The

first and second electrodes 3 314b may be wzed based on factors such as: providing a

sufficient area (o provide goud electiical contaet between the eletivodey 314a, 214 and skin

{which may inpreve glecirical sensor efficiency ) providing clectrodes 3ida, 314b of o size that

o

do gof substantially interfore with ao antouny of othdr eloctieal stractives of g device (which

may improve wireless communication efficiencyl; or previding olectrodes 3 14da, 314% positioned
1o allow optical communieation throagh the orystal 204 (which may improve optical
copmunication efficienoy). The st and second electrodes 31da, 314b may be separated from

one another by a pate of gaps 318y, 318b.

OBe21  The festand second electrodes 314y, 314b may be deposiied on both the inferior and
exterior sarfaces 302, 316 of the crystal 204 and vray wragy avonad the edge (o perimetes) of the
grystal 204, The materis! used 10 forns the fisst and seeond electrodes 314a, 314b nay be
patteroad fo forg elecivical contacts 3204, 320b (e g tabs) on the Tuterior surface 302 of the
crystal 204, The fest and seeond clectredes 3dg, 314b may overtap the fest mask 300 for nutey
ring 300b of the firstowask) on the pfeninr sncface 302 of the crystal 284, such that the st mask
300 ts pessitioned botween the first and second slectrodes 31da, 314b and the interior surface 302
W the ovystal 2040 Thus, the material used to Torm the electrodes 3lda, 314 may need {o have
propertios that ensbiothe materiad to adbere to g orystal surtacs {pog, 8 sapphire swrface) and &

mask (e, an ik masky The material or materials wsed to form the elegtrades 31da, 314 may
adse have properties, singelarly or in combination, such s a low impadance and good
conduettvity {e.g., a low DO resistance}; o low electrode-1e-skin impedance; a high handness to
sedoee soratching of the electrodes 31da, 314br o higher elastic mndolus than the crysfad 204
e g, 1o nutigate the hkelihood that a orack in an electrode 314 propagates through the arystal

S compaibility with ann HAY or other adhesive; and good Bocompatibility (e g not Bkely do

cotse an adverse reaction 8 wer o a deviee)

0631 FIG 3K shows an exanypde doposition of adhesve 322 on the intorioy suvface 302 of
the orystad 304, The adhesive 322 may bedeposited v inner and outer vings 322a, 323, as
deseribed with reforonce to FIGL 20 The inner ving 3222 of adhesive may by positioned on the
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inner ving 300w of the Brst mask. The outer ring 3220 of adhexive may be positioned on the
second mask 308, oubward from the plurality of apertures 310 i the second mask 308, T some

cases, the adhesive 322 may include a PSA or HAF.

{68641 FIG 4 shows s cross-section of a portion of the crystal 204 shown ta FIG. 38, and

tHustrates au overlap between the frst and second masks 300, 308, The seoond wrask 308 may
ovarlap the fust mask (e g, owter ving 300b} vu the interior surface 302 of the crestal 204 such
that the fivst muask 300 is positioned between the sechnsd mask 308 and the intevior surfuce 302 of

the crystal 204,

e8] FIG, 5§ chows a gross-seotion of the crystal 204 shown in BIG 3C or 313, and dlasteatey
g overiap botween the frst sloctrosde 314a {or second electrodey and the firstnask 300 (eg..

outer ving 300 of the furst wasky The first electrade 31da may overlap the frst mask 300 (or

yos

gpter ring 300 of the Srst wrask) on the wtetior surface 302 of the orystal 204, suchy that the first
mask 300 15 positioned between the first edegtrode 3 14a aud the interior sieface 342 of the crysial

24,

f00a6]  Inosome ensbodinents, the electrndes 3ida, 314h showa in FIGE, 30, 30, and 5 way
be fovmed psing indinm ftantum oride (ITO) o another tansparent naterial. o these
enthostinrents, the electmdes 3da, 314b may be trarsparent fo light exnited by g sensor
subsystem posttioned below the covetal 204, and thus the clectrdes 314a, 314b may extend pver
a greater povtion {or gy of the exterior surface 3186 of the crvsial 204, BIG, & shows ap example
faver constraction of ITO-based eloctrodes. As shown, the stack 800 may inclpde o fayer 602 of

shonunum oxide (ALU Y oo the orystal, g layer 604 of TTU o the layer 602 of alupinum oxide, a

besce]

rst fayer 506 of silicon dioxide (5335 on the fayer 604 of aluminum oxide, a faver 608 of
stlicon aittide (51384 ov the first kaver 606 of silicon dingide, & second layer 810 of silicon
divide on the layer 608 of silicon nitvide, and d layer 612 of diwnoond BRe carbon, ov anothe
hawt coating, on the second layer 610 of silicon disxide. Altoraatively, the hayer 60¥ of silicon
niivide swd second laver 610 of silicon dioxide nwy not be deposited, or only he layer 8d of
T may be depostted, or just the fayer 604 of TTO layer and finst layer 606 of sdlicon diaxide
may be depostted. Other variations o the number or types of layers may also be nsed to form the
stack 60 Bach ot the layers may be truusparent 1o IR ov visible light
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(671 FIGS. 7A-TE show altomative electrical connectings betwenn an gloctreds (o PO

glectrode on mextevior surfsce of @ crystal that Tovros pact of & housing of g clectropic dovice)
amd an slectrioal coptact intenoy (o the elpctrome dovice. In some exarmples, the eryatals showy

i PGS, TASTC may have coular perimeterss In other examples, the covstals may kave
posimeters hat ave oval-shuped, sqoare-shaped, rectangalac-shaped, and 50 on. The techniques
deseribed with reference to FHGES. 7A-TO can be apphied 1o orystaly having vatious petimeter
shapes, to orystals having & compositions, add so on It some emboduments, the featurgs

shewn i FIGS, TA-7C may be replicated to electrically connect more than one elestrode on an

exteviorsurface of an elecivonio dovigs 1o compopents inenor in the electronie device,

FO68]  In PG TA, the dlestrode 70U sy be g thin (it electrode that 13 PYVD deposiied on g
surface 702 of o crystal 704, The swrface 702 on whish the electvrode 700 deposited may be g
sarface of theoryseal 704 that I exierior 1o an electronic device (Le, the electrode 700 may be

deposifed on an exterior sarface TO2 of the orestal 7043, As shown, w conduciive material nsed in

Pt

form the electrade 700 may be deposited ou the crystal 704 such that the muetertal wraps avourd

. \

an edge 700 o1 perimeter of the orystal 704 to form an elocteal contact 708 on g swlace TH of
the covstal 704 that is Wnferior fo the electonie devise (e, on s inderior surfsce 710 of the
grysial 7043, 1y sorpe cases, the clectrical comtact 708 wmay be a tab that traces g mnch smiailer are
abont the i;\}m\ of the orystal 704 than the electrode 700 {ax shown, for example, in FEGS
3, 30, and 3B In other cases, the electniond contaet 708 may be ave-shaped and trace an are

that iy suvabar i steeito an are traced by the electrade 700 on the exterior surface TO2 of the

crystal 704

(B89 In somegases, the conductive muterial(s) nsed 16 form the electrode TOD and olectrical
contact 708 may be doposited on the exterior sarface TUZ, edge 708, and intenior staface 71 of
the orystal 704 i o single aperation (or single set of opetations wowhich the material{x} are
deposited on the exterior sarface 702, edge 706, aad tntenior snface 710 of the a‘::z‘}f&;.iaf{i 7040 In
othor cases, the matenal(y) wsed o fovm the electrode 708 may be deposited on the edpge T 0
wterior sarface 710 of the orystal 704 n operations that are ?‘fi‘i"(}r{naﬁ sepataiely front one o

Y
F{2

e operations 1o which the electrode 700 i deposited on the exterior surface 702 of the orystal

TO4, Iy these latter examgples, the nuderialis} may be deposited such that the muterials overlap. In
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some caeey, a set of one o more wisterials ased o form the electrede TOO may diffor from a st
of one oy more matenials deposited op the edge 706 o interior surface THY of the crystal 704,

0781 Insore ernbodiments, the eondnciive matorial(s) deposiied on the exierior surface
TOR, edge 706, and intenior sarface 710 of the orystal 7048 may include a Jsver of edbivm. In soms
embodiments, the layer of erbinm may be costed with & fayer of a saindess steel (SUSY or o layer
of dimmena ke carbon (DLOY In other ervbodinents, only the electvode T or edge 700 of the
rystal 704 wmay be copted with 8 lyer of stainless steed or DLC, In some examples, the lyer of
grbiurn may be coated with a PVD deposited layer of Alominam Thaniun Nitvide (AITiNy or

Chromiom Siticon Carbonitride (CrSiON)

{06711 in some crabodinents, one or more masks {e.g., one or wore ok maskst may be
applied 1o the tnterior snrface of the orystal e, as desoribed with reference to FIGS, 3A-3E, 4,
and 33, In these ombodunegats, one or more of the conductive msterniads wead @ form the eledivads
700 and electrical contact TU¥ muy be apphed over the mask(x). The conductive materisiz), and

the maoner i which the conductive material(s) are deposited on the crystal 704, moay therafors

be selected o cnsure adhesion of the conductive nterialisy 1o the covstal 704 and w the ik or

otherroalertal weed to forey the maskiss,

FOT21  As showroin FIG. 7A, a poriphers! band of the interior speface 710 of the orystad 704
may be mounted to arecsased ledge 712 in ancther housing menvber 714 of the electronis devics
{o.g, with the crvsial 704 nverlapping the bousing mwnbes 7143 In such an ernbodiment, the
crystal 704 may be sttachied o the housing menber 714 osing an adbesive 716, such as a best

activated oy (HAF) The adhesive 715 or conductive muterials), and the puniner in which the

erystal 704 is attached to the howsing member 714, may therefore be selected to enswre adhesion

oof the crysial 704 to the housing member 714,

fOR73]  The electrica! contact 708 may have a greéat encugh width {e.g., a groat enough width
aloong s rading of the orystal 7041 that the electoical comtact 708 extends past the recessed ledge

12 1y the howsing sember 714 when the crystal 704 15 mounied 10 the housing momber 714,

g the glecttics] confact TOR accessibleanterior to the elechonic dovice. In some cases, &

fex cirenlt, other Bexible comhuctor, ov other conductive slement may be soldered oy ciberwise
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electrivadly comuected to the clectrizal comtact TU8, 1o enabie a siguad to be reecived from oy

applied o the elechrode 1K,

0741 I FIGUTB, the elecvode 718 may be o thin film elecirode tha 3 PVD depossted o a
sorface 720 of a orystal 722, The surface 720 on which the slectrade 718 iy depostiod wmay be a
surface of the crystal 722 that Is exterior to su electronic device {Le., the clectrode 718 may be
deposited onan extovior swefuce 720 of the orystal 722). Py to or alter depusiting the clectrode

718 on the crystal 722, u thru-crystal via 724 muay be drilled o otherwisg ont nfo the orysgal 732

The theaorystal via 724 may extend from the extecior surface 720 of the crystal 722 {ovelectrode
TIE) o the indenier suvface 720 of the crystal 7220 The vis 734 oy be couted ov filled with s

conduchive material 728 such ss stanless steel (5UR) and the conducive matertal 728 may be
covered by, overkap, or otherwise clectnically conneot fo the clectpode 718 T some cuses, the
conductive roaerial 728 1o the vig 724 may be molded or gloed in the vin 724, The conductive
material 728 may provide an elecivical contact T30 on a swrface 720 of the ooyl 722 that is
fnterior i an electronie dovice {Le., on an trterior surface of the coystal). T some vases, the
conductive material 728 in e via 724 may overlap a porbion of the inlevior surface T30 of the
erystal 732, or may be ceamected to annther conductive cloment deposited on the interior swifsce

T2 of the covstal 722,

0751 The conductive material{s) vsed 10 form the clectrode 718 and deposiied in the via 724
Ny be the same or diffsrent. o sonw orbodinmnts, the conductive matenials) wsed o form the
glecimde 718 may inclode a lgver of evbiin. The laver of erbiugt may or may not be contpd with
a fayer of astainless steel (SUST or 2 layer of diamond Bhe cabon (BLCY Tn some examples, the

fayer of erbinnt may be conted with & PVD depostied faver of Aluntinom Titaniun Nitride

{AITING oy Chromdum Sthieon Cachon Nitvtde (GraNL

78] As shown i FIG. TH, a peripheral band of the tntenior susface 726 of the orystal 722
may be mounted 9 a reoessed ledge 732 in snother housing member 734 of the electronic dovice

{620 with the orystal 737 ovedapping the howsing member 7341 In such apembodimeng, the

stal 722 wmay b attached 1o the housing member 734 using an adhexive 736, suchras a HARK

Ery)

The adhesive 736, and the manper nvwhich the onystal 7232 v attached 1o the bousing roomber

734, miay therefore be sdlected to enswre adhesion of the crystal 722 to the housing member 73,
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[ET71 When theoryastal

postfioned such thed 8 overlaps the recessed Jedge 73200 i interior 0 the moessed lodge 732,

'-}

23 3y mounted o the housing mearbor 734, the via 724 may be

mabing the electniesl contact 730 accessible interior o the slectronic devize. In sonmw cases, 8

flex cuouit, othet Hlexible vonductor, or other condnetive glement may be soldored or othorwise

4
electrically comnected to thy elecfiical coutact T2 to enable g signal to be reeeived from or

appiiad to the slectrode 718

FOOTET I BHG, 70, theeleotrade 738 may be a motallic are-shaped cloment monnted between

aerystal 740 and southes howsing member 742 of an electromie device, o some enbodiments,

the plectrode 738 may be asingular metallic ving-shaped electrode te g, oap elactrodel. In these

d

A

atinments, g peripheral band of @ swrface of the coystal 740 that 18 indenior to the electronic

device {2 g, an interior surface 744 of the orvstal 7403 may be mounted to 2 recossud lodge 746

~%

w the electrode 738 {e g, with the ovvstal 740 overlappiig the eledtrode 738), and the electrode

T38 may be mounted oo recessed lodge 730 in the hoosing member 742 (e g o with the electiode

i 23

T3 overlapping the housing member 742}, I other embodiments, the elestrode 738 may be ave-
shaped and way beone of two o more avd-shaped electvodes batween the orestal 740 and the
housing member 742, In these embodunents, a peripheral band of the intevioy surface of the

gryaial T4 may be mowrdad o recessed ledges 748w nmltiple arc-shaped plocivades 738 {e.g..

with the crystal 740 pverlagping the electrodes 7383, and each of the are-shaped electrodes T34
oy be monnted to the recessed fodge 750w the housing member 742 {e.g., with the electrodes

X

738 overlapping the hopsing mentbor 7421 In some eases, the nmultiple arc-sinped slectrndes

23

T

738 may be clectrically isolated Hronocack other By fexible seals or gaskets, or by nigid

sepavators {e g vigd exdgisions of the housing member 7

b

A2, which vigwd edlensions may inclade
extenstons of the rocessed ledge 750 1o which the electrodes 73 sre monnted. In some cases, the
eleotrode 738 may be mountad o the bowsing member 742 before the anystad 7401 mounted to

the elpotrode 73K,

b

79T The eloctrode 738 may be formed of & conductive material such as orbinm. I some

embodiments. the clectrode 738 migy be coated with & laver of stainless steel (SUS or DLO

Altmrnatively, the clectrode may be fomed of sadvdess steel (SUSY or BLC. In some examples,
the leyer of erbiuny may be oosted wigh a PVD wpn\ximi fayer of Algminum Tianiom Naiede
CAITING ovChromiuny Bilicon Carbon Miride (eSO Asnilace 734 of the elegirede 738
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werior {o the slectronde device may provide an electricad contact for conpecting componenty

nterior o the elictroniy device (o the elécirade 73R

(00801 In some cases, an edge 736 or perioeter of the crystal 7480 may be abotted directivio

the slectrode 738, and an odae 758 of the elecivode 738 sy be abuited directly 10 the housing

member 742, In other cases, an adhesive, seal, gasket, or filler may il a gap botween the crystal

740 and the eloctrode 738 or a gap between the electvods 738 and the honsing menmber 742,

FOG8E]  As shown in FUG 7€, a periphoral band of the tnierior surface 744 of the coystal 740

may he mousted 1o a recgssed ledge 746 o the electrode 738, and 2 pevipheral band of an witerioy

&8

g
2

sarfnce T34 of the electmde 738 rony be mounted fothe housing rpember 742, Io such s
covbrsdiment, the orystal 740 may be attached to the electrode 738 or the eloctvode 738 may be
attached o the housing roember 742 using ao adhesive 748 or T8 sach as « HAE. The adbesive

~

48 or 732, and manney in which the respegtive elomunts are sttached, way tharefors be splected

o
o

to exsure adheston of the crystal 748 1o the clectvode 738 (v adbiesion of the electrode 738 te the

housing membes 742

BRI When the clecivode 738 is mounted to dhe :}{mﬁ&ng member 742, the electrode 738 may
be positioned such that 8 overlaps the recessod ledge 750 or o intarior t the recessed ledge 750,

¢ the glectrode 738 gecessible iiderion 1o the electronic device. In sorme cases, 8 fex

circuit, other Hoxible conductor, o other conductive cloment may be soldered o otherwise
glecttically vonnedtod 1o the Slectrode 738, o enable a sigoal to'be reesived from or spphied 1

the slectrnde 738,

fOBR3  FIGS. RA-BD show alternative crystal profiles, and alicmative attachmbnts teg..
stfucturally attachiments) of orystaly 1o other housing monbers of an electronic device, Io some
examplos, the erystals may have civcular periraeters: o other examples, the coystals may have
perimeters that are eval-shaped, square-sHaped, rectanguliv-shaped, and so on. The technigues
desoribed with reference to FHaS. BAS8D can be applied to orvstgls baving vavious poviioeler

shapes, o orystads baving differons compositions, aad so o Eschoof FIGS, A-8D shows an

sigrior surface (e, o back saelace) of s elpctromne device, such as g watch, and 8 oross-

seciion of the exienior surface of the electronic devic
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(06841 In FHOOSAL s orystal 800 v monnted to annther howsing member 802 of an slectronic
device, The erystal 800 tocindes wrvextenior surface 804 that forms & part of the extoerior sarface
of the electromic dovice, and an interior surface S04 that faces components interior o the

elecironio deviee.

fOO8S] A peripheral bund of the interior surface 806 of the orystal SO0 may be nounted o a

X

receased lodge 804 1 the housing wember 802 {e.g., saith the orystal &G overlapping the

Y

housing neinber 802) Iosuch an erabodiment, the orystal 800 may be attached to the housing
memnber 802 waing au adhesive, suckias & HAF. The adbesive, and the mannsy i which the

crystal SOG iy sttached 0 the housing momber 802, may be selected 0 ensuve adhesion of the

orystal SGU to the housing memnber 862

FOG86]  The orystal 800 may be vanooshy configured, but in FIG. 8A, an laner portion 8308 of
the interior suvfage 306 of the tal 8O0, snch as a porticyg of the orysial inteviov o a number of
thru-crystal vias K14, 1s {laf. An outer p{mi{m ¥12 of the interioy swriace 806, sugh as 2 pertion
oufzide the muneber of thru-crystal vias 810, s concave o i.s‘iwa’;_‘d?iy’»-svie‘;pad {downwardiy-sloped
in the figure) with respont 10 the fmer portion 808 of the interier sorface 806, In contrast, the
extertor surface 804 of the crystal 300 may be convex. Thus, the thickness of the erystal BDD may

VRry G sonie fele CRICE > frony #s conter axis B Uy pﬁi"iﬂ‘sﬁiﬁil

FE8TT  In xome embodiments, oo o wors arcashaped slectrodes 814 {e.g., two glectrosdes}
may be positioned wround the exterior surface 804 of the covstal 800, inward frovn the pertmeter

of the orystad SGG. In other eimbodiments, the electrodes 814 may bave other shapes or may

eatend o or avourd the perieter. The ¢ o5 814 may be PVD deposited thin film
electrodes. In some cazes, the electrodes 814 may be connacted o tuterior components of the
olpetronic device by the thru-covstal vigs 818, which in some cgses may bo deilled v formed
ghrough e fat vy portion 308 of the tnterior surface 806 of the crystal 8K Inother cases, the
slectrades 814 may be copnected to ttenior compunonts of the eloctropie device by conductive

material that wraps avcund the edge or perraoier of the crystal 8O0, or any of the ways shown

in FIGS, TA-TC

FE88T  In xoime cases, componont such 6 sonsar subsvalom way be nwamted © the e,

flar portion of the imterior surface 808 of the crystal &)L
AliveCor Exhibit 1002
A AliveCor, Inc. v. Apple Inc.
IPR2024-00095, U.S. Patent No. 10,568,533
1373 of 1413



ARPENDIX A&

PASITIISE]

[GE89T  In FHABB. o contal 818 ivmcunted 1o snother bousing member 818 of an electronie

device. The erystal Bl ioacludes o ektenior surface 820 that forms a part of the exterior sarface

of the electronic dovice, and an interior surface 322 that faces components interior o the

elecironio deviee.

O3] A perpheral band of the mterior surface 822 of the orystal 816 may be mounted o g
seceased Jodge 824 1 the bousing wember 81K {e.g., saith the orystal 816 overlapping the
housing neinber 818) Iy such an erabodiment, the orystal ¥16 may be attached to the housing
memnber 818 waing aw adhesive, suckas & HAF. The adbesive, and the mannsy i which the

crystal 16 iy sttached o the bousing member 818, may be selected 19 ensure adhesion of the

orystal §16 to the housing member §18.

FOUSE]  The orystal 816 may be vartonsly configored, but in FIG. 8B, the ovystal §16 has g

i forny thickuess, Theauterior swrface €22 of the orvstal 16 may be congave, aud the exterior

sarfane 820 of the crystal $18 may be conves. To provide a Hlat surface for mounting
componens (e g o sonsor suheysiony to the crystal 816, o secondary crystal 826 having'a
oonver exterior sueie S8 and a Qat interior surface ¥6G may be mounted o an inper pottion of
{he interior surface R22 of the crysial 818, The secondary {or interior) a:_s‘}-‘smi 320 ay be
urted to the primary (or exterior: crvetal BTG using u fransparent adhesive. I some cases, the
secorndary covstal 826 may be mounted 1o the primary erysial 816 iidenior o & mumber of thra-

crystal vigs 830,

0831 In some crabodinents, one or more avo-shaped eloctrodes 832 (e, o cloctrodes)
mgy be ;“m\m(smd around the exterior surface of the crystal $16 fvward from the perimwter of
the orystal 816, In other embodimenty, the electrodes 832 may have other shapes ov may extend
to or arcumt the pavimpeter. The glectrodes 832 may be PV deposited thin film electvodes. In
same cases, the eloctrodes 832 my he connecied o inderior components of the electromc device
by the fpuecrysial vias 830, Iy other cases, the slectmdes 832 niay be connected o interior
eomponents of the glectronic device by vonduotive matental that wraps around the edgeov

g N P

perimodor of the arystad 316, or i any of the ways shown in FEBS 7ARC

[RO93]  FIGS. 8C and S cach show a orvetal mounted (0 snother housing mentbor of an

electronic device. The orystal inchudes an oxterior surface that forms a part of the exterior syrface
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of the electronie device, and an inferior swrfaee that facsy components iterior to the clectronic
device. In gach of FEGH, SCand RI, the crystal 18 has 2 flat infenios snrface and g convex exdertog
surface. The orvstaly shown in FIGS, 8C and &0 may be caxier to masvufaciore than the orvstaly

shown in FIGE. R8A and 88,

foE] In FIGL 8O, a crystal 834 1z moumted o another housing member 836 of an electronis
device. The orysial &4 includes an exterior surface 838 that Torros a part of the edenor swlace.
of the clectronie device, and ap nterior Surface 840 that faces componionts fiderinr to the

slectrowiie device,

fHes) A pf::rip?:’mmi_ band of the uerior surface 340 of the covstal 834 yoay he mowted o p
vecessed lodge 842 in the housing member (e g, with the ervatal 834 pverlapping the housing
mewber 8363 In such ap enbodisment, the coystal 834 may be attachad 1o the hs‘_n.zfsmg member
36 psing an adhesive, such as o HAF The adhestve, wud the manner v whicls the orystal 834 18
attached 1o the housing member 836, may be selected 1o ensure adhesion of the orystal 834 1o the

housing member 838,

0961 To some ensbodinents, one or more are-shaped olectrodes 844 (e g, twvo electrades)
mgy be posificned arcund the periseter of the exterior surface 838 of the crystal 834, Inothe
eithoditents, the elecimdes 844 may have other shapes or othey positions on the exterior surlace
&38 of the orystal 834, The clecivrodes 844 may be PVD depostied thin film eloctvades. In xome
casey, the electrodes 844 may be commected fo interior conponents of the electronic device by
condnetive material that wraps avound the edge or perimeter of the orystal €34, or in apy of the

ways showe in FIGE, TAS,

fO0471  In some casox, cornpeaernts such ay & sensor subsystom way b mourted 1 the interiar

surface 840 of the coyaial 834,

98] In PIGL B0, worystal 860 1 maupted o another howsing member 846 of an alectroane

392 “

devics, sinnilarly to how the eryetal 834 18 monnted to another lvsing miomber 836 19 FIG. &0
For example, aoperipberad band of the interior sirface 348 of the covstal 880 miay be mowed to a

X

vecessed lodge B3 in the housing member 846 (e g, with the cryvatsl 360 overlapying the

housing menthey 8461 The coystal 864 roay be atached to the bousing macimber 348 using an
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adhesive, such ava HAF. The adhesive, and the manner in which the orystal 360 iy atlached {0
the honsing mewber 846, may be seledied 1n cosure adhosion of the orystal 860 o the housing

momber 846,

{008 The houstug menber ¥46 o which the crystd 360 1 wounted may be mounted 10 y
anpther houstag member {e.g., & second housing momber 83230 A peripheral band of the fterior
swrfaoe 854 of the firag bonasing momber 846 may be mownted to 3 vecessed lodge 836 in the
second housing mernber 852 {e. ., with the fivet housing mernber 846 nverlapping the second
hoosing merber 8323, The 8t bousing viember 848 may be attached o the second howsing

mznber 832 wxing wn adhestve, such as & HAF, The adhestve, and the nuanner i which the finst

housing membey 846 iv attached to the second housing member 833, may be selecled W arsire
adhesion of the fird bowsing menber 848 0 the second howsing member 852, by some casex, the
first bousing roomber $40 ey clocirieally msulaie the clectrodes 858 0o the crystal 860 Hrom the

second Bousing wember 832, or may provide 8 transition between incompatible materials, or

may provide s cammier for the orystal #88, or may Hwilitate assembly of the housing of the

elecironic device:

[GHHN  In some ombodiments, one by roore arc-shaped

may be positioned around the perisneter of the extoroy surtace of the crystal 868G {n other
embodiments, the electrodes 838 may have other shapes or other positions on the exiervior surface
862 of the crvatad 368, The electrodes 838 way be PV deposited thiy v electvodes. I some
cases, the glectiodes 858 may be conoected in interior components of the electronic device by
conductive material that wrags avound the edge o perirseter of the orystal, orin any of (e ways

shows in FIGS, 77

(01011 1o some cases, components such 85 a sensor subgysteny may be mounted o the tnterior

strface §48 of the orysial 860,

(01021 FUG B shows the extertor sacfaces (e, g, the shin-facing swrfaces) of the hack side

&

housing mensber 202 and orystad 204 shown o FIG 2, with masks and electrodes applied tothe

orystal 204 as described with veference 1o FIGS. 3AS3E, 4, 5, and TASTC
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G031 The exienor swrface of the orysial 204 may have g finst glectrode 3420 and o second
glectrede 2425 that we PVDy deposited thercon. In some Cases, the fivst and second eloctrodes

242%, 242 may be we-shaped {e g, semi=circle-shapedt, and ey be poaitioned avound the

central apertore 220 and set of apertnres 230 formed to the masks represented by mask 224

{shoeer in FIGL 2 The fust and second electrodes 242y 2420 way extend 1o the edge of the
erystal 204, and try some Cases way wrap aropnd the perimeter ﬁf the covstal 204 1o the interiny
surface of the oryaal 204, or be connected 1o conductive vias founed 1 the orysal 204, o
otherwise electrically connect  elements within ¢ watch body that apply & sigual to, or receive a
signal sensed by, oo or both of the fust and second olectrodes 2438, 24300 In some cases, the
first and speowd electrodes 242y, 2420 may be electtically wsplated from the back uide housing
member M2 {ep, by anop~conductive gasket or adhesive), orthe back side honsing mernber

N

202 miay be son-condpctive. In some casex, the first and »econd electrodas 242a 242b may be

formed of, or inclade, erbinm.

] Pl 10 shows the sensor subsystom 216 of PIGL 2 mnnted o the orvstal shown i

FIG. 20 FIG. 10 also shows a e ofrcudt 1000, survoonding the seusor sabsysteom 216, which
may provide clectrivs! conngotions between the slectrades 242 and the seosor subsysten 216

while also providing & ground that operates a8 an glectineal noise natigation barier (or B-shield)
betweoy the semor sudsysiom 216 and the electrodes 242, Thw ploctrodes 242 are not shown in
FIG. 10, but are connected to the elecivical contacts W02, which eleciriea] contacts 1002 are on
the interior suviage of the crystal 204 and commoted to both tracey in the flex circuit 1 and the
clectrodes 243 (which arg o the extenior surface of the crystal 204, Traces in the flex Sireunt
300 gy be connected o the clecirical contacts 1002 via acondociive epoxy, and may connect
the electrical comtacts HOO2 1o the sensor subsystem 2160 A processer H04 way be part of the
sensor subeystenn 216, and the processar 1004 may be connectod to another processor or other

elrouitry via 8 Hex circuit 1006,

(01851 Toming now o FIGE, 11 and 12, there i oshown sy oxample of & crown assemidy

o

FHOQ, ax may be provided 1o g wateh body as shovetis FlG 1B, FIG. 11 shows an expladed

sigye of the cron embly 1108, and FIG. 12 shows an asspnbled crose-section of the crown

asserably 1100, av viewed from the front or vear tace of & watch body. The orown asserably 1100

may nchude 2 conductive rotatable shalt 1102 configured to extend through an spertare in g
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heusing 1200, such ay the housing described with reforence to FIG, 18 & worrolatatde crown
O yoay be mechsncally conpedied (e, sttached) 10 the shaft V102 exionion 1o the housing
1200, The crown T4 nuay be rotated by a wser of an slectronie device, to o tup rolate the shialt
102 In some cgses, the arowe 1M mgy also be pulled or pushed by e user to rarsiate the
shaft 1102 alomg Uy axis, The crown 4 may be elecinically comgcied o a clvodit withinnthe
¥y

housing 1200, bt electrically wolated from the housing 12000

(BI06]  The crown 11O may be eleotically ponnected wo the shaft PHOZ In some cases, o
loast part of the crowy 11 and at Jeast part of the shaft 1102 sy be molded, machined, or

atherwixe formed together {eog, fronta sawe material, snch as o conduetive ceramiz or Mainles

stegl.

FEIGT]  Inosome embodiments, the crown THM may be formed ol g conductive cevarmic or
stainizay sten! {or have g comductive corantic o stanless steel corel, The ctre may be costed i a
PV deposited laver of exbiuny, which core sndfor layer of erbium functions as an electeode. In
some ambodiments, the crovwn THM muay Rave g conductive contge portion 1202 surrcanded by g
ring 1204 of nov-vondootive matenial (or ciber insglator), The non-onmluctive rag 1204 way
help prevest shorting of the crown 110 {0 the housing 12000 The ving 1204 of son-conductive
material may wy some cases be surrounded by another ring 1206 of conductive material. In some
embodiments, the ceown 1108 may have a condactive surface covered by a thin npn-conductive
coating. The pon-condactive coating may movide a diclectric for capacitive coupling between
the conduetive swfsce and skin of s wser of the crown HOS {or an eloctronio device that includes
the crown assembly 11001 Inthe same or differend embodiments, the crown 134 way have g

ser-condnctive coating on a surface of the crown 1104 fcing the housing 1200,

(BI08] A shafirotaloer 1106 may be mochanically connected (o the shaft 1102, interior o the
housing 1200 {e g inderor i g walch body howsing), alterthe shafl ts inserted through the
apertare 1o the housing 1200 with the crown 1104 positioned externior to the housing 1208, In

SOIHS 24

g3, the shaft revainer 1106 may include g out, and rthe shaft 1102 may bave a thipaded

3

srale portion that ehgages & Hwveaded fomale portion of the nut. In some cases, the shaft retaingy

‘/

1106 yoay be conductive, or have s conductive copling themeon, and mechanical connpetion of the

shafl retaines 1106 o the shafl HD2 may form an electvical connection between the shaft vetaimer
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1106 and the shaft IO fo an sliemative simbodiment (oot shown ) the shaft retainer 1106 may
be i_mﬂgraﬁ;y formed with the shaft 1102, and the shaft 1102 may be tosevted throngh the aperture
i the hoasing 1200 from inside the housing 12080 sod then aitached to the arown 1THM {e.g., the

erowr 04 may serew ante the shaft 11023

fOLON o some ombodiments, a collay HIOR may be aligned with the sperture in the housing
12038, and o collar retaier 11 10 may be coupled to the collar HIOK torelain the collar 1108 10 the.
heusing 1200 from a side of the housing 1200 opposite o xide of the housing 1200 in which the
collar TIOR8 is insevted, In some smbodiments, the collar relatner 111 may be coupled o the
cotlar 1108 via threads on amale portion of the collar 1IO¥ wad corresponding threads eua
femwde portion of the collar retainer 1110, Optionally, a gasket 1112 {e g an ringhmade of 2
synthetic rubber and Tunropelymer elastomer (eug., Vitond, silicons, or ancther compressible

raterial may be placed over the enllar 1108 prior to insention of the collar 1108 through the

apedtore, and attachmeot of the collar retaimer 1110 to the collar 1108 may compross the gasket

1112, The compressed gasket 1112 may provide stabilaty 0 the collir 1108 and collar retainer

TR0, or provide 3 motsture barried bebween the collar THIR apd the bouzing 1200, The eollay

LIOR and collar retainer 110 way be attached 1o one snether, and therehy o the housing 1200,

prior to msevtion of the dhaft 1102 theongh the enllar IO, Another gasket 114 deop 2 Cring)
made of Viton, stheose., o another compressible material may be placed pyer the collar 1108,

before or alier insertion of the collar THHOR through the aperture, but before the shaft 1102 1s
inserted thvough the collay TIOR, The second gasket 1114 may provide a moistare barrier

between the crowrs 114 and the housing 1300 or the crown 1104 and the collar IR

(01381 Also pried to nserting the shaft P2 througl the collar FHUB, and in sorhe ¢ases prior
to inseriing the collar TION toto the aperture in the houstog 1200, an insulaior HHidway be
ftserted it or deposited on the tnterior of the vellar 1108, or placed woand or deposited on the
shaft 1102, The wsulator 1116 may also be wserted, placed, or deposiied as the shaft 1102 15
mserted into the eollay PIOE. In somg casey, the insulator 1S may include a son-conductive
sleove or bushing {2.g., a plastic slogve) weeried {e. g, press-iiy inin the collar T HR e, o g

porticn of the collay 1108 positioned yuterior to the housing 1200} The wselator 11H G may also

ot alomstively inclinle a non-conductive sleove over-miclded onthe oollar (e g, molded within

the aperture in the collar 1108 and over a surface of the collar THO& facing the crown 1104, The
AliveCor Exhibit 1002
-~ 28 - AliveCor, Inc. v. Apple Inc.

IPR2024-00095, U.S. Patent No. 10,568,533
1379 of 1413



ARPENDIX A&

PASITIISE]

insulaior 1116 may also or altevmstively inchude 2 pon-conductive comting on the collar 1108

2

{o.g., onan inney sorface of the collar 1108, or a non-conduciive costing on the shaft 1102, ora
set of one o mmore non-conductive gaskeots surmonding the shaft TIO2. When the shaft HIO2 4
wserted into the collar LHOS, the tasulator 1116 may be posiiioned betwoeen the shalt 11 and
the collar 1108 and help o tosudate & conductive portion of the shaft 1102 (o the entive shalt

1107 fromthe collar HIORL

(O] Another isulator VHE may be postiionad botween the shalt retaivier 1106 and the

collar relainer 111 Porexample, a pon-conductive {2.g.. plastic) washer, plate, or shim miay be

WA

attached o the interior of the collar retainer T, benweon the shalt retmner 1106 wid the eollay

retatner 1110 By sorpe cases, the norecondncive washer may be carvied by a plate 128, such a

a plate fonmed of standess steel. In these caxey, the son-conductive washer wmay be mounted to
the miterior of the collay retaey 1110 by welding {eog., Jasey welding) the phate 112000 the collay
retaingr 11100 The pon-conductive washer or other element may provide a bewving swlsce for the

shaft vedaner 11060

FOEEE]  As shown in FIGH, 11 angd 12, oo or more Orrings 1122, 1134 o othey gaskets may
be placed over the shatt 1102 hefore the shiafl TIO2  inserted wto the collar V108 The Gnog
1122 1124 may be formad of a synthetic rubber and fluoropoiviner elastomey, silfoons, or
another compressible matenial In some cases, the Qorngs 1122, 1134 may provide a seal

betwern (he shalt V102 and the collar TIOX The Oorings 1122, 1124 muay abo Tonction as an
insulator between the shaft 1102 and the collay TIOR. In some embodiments, the O-rings 1124,
1124 may be fitted o receases in the shafl 1102, Additfonally, a low-friction riag 1308 or fller
may he placed arppnd the p of the collar 1108, botween the crown 1104 and the codlar 1108,
Alferoatively, the low-Dnction ring 1208 or filler moay be attached tothe crown 1H4, belween the
srown DI and the collar TIOS. I same canbodiments, the shaft 1102 may be stonth (ot

shown) and rotate within g thicker or Closer Ribng insulator 1116 withogt use of the O-ring

[0HI3]  Insome embodiments, a bracket 1126 way be attuched (o, by welded) o the

collay relaimer 1110 or another element within the bouwsing 12000 The brackel 1126 may support a

3

sprtng-biased conductor I8 sad matuatain the spring-taased condactor L1281 mechanteal and
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elvetrical contact with the shalt sotainer 1106 {or i some cases with an end of the shaft TIOZ,
sach agwhen the shall extends throngh the shaft retainer (not shiown ), As show, the spring-
biased conductor T muay include a shear plate that bospring-biased sbout anaxis 1138, which

k3
!

axis IS i perpendicndar to and radially ovteeard from g second axis 1140 of the shaft 1102, By
way of exavpde, the shewr plate i shows to he eivpular, alihongh the shead plate could also have
cther shapes. In sone cmbodinwats, the surfce of the shear plate that aboty the shalt retainer
100 oy shaft end moay be lundened {e.g.. with a PV deposited coating of cobalt chromiom
{CoCr or hard chromimm)) o mitigate the Likelihond of the shadt retainer 1106 o¢ shafl end
seearmng through the shear plate aftey muliiple miations ov rravslations of the shalt 1102, The
shear plate (aud i some cases the entivety of the spring-biased conductor 1128) may be plated
with gold or another material to improve elecinieal conductivity {e.g., prior in coating the sheay
plate with a bardener). In some casey, the spring-Mased conducter 1128 wmay be fovased (eg,
stamped or bent) frona piece of metal {e.g., stainloss stegl). In nther cases, the spring-biased
conductor P& may be formed in other ways, The length and thickness of the shear plate,
perpendionlyr o the axis of the shadt LI02, can be optisnized (o provide g balance botween @ high
epvngh spring constant 1o eusure good electvical conlact betweey the sheay plate and the shaft
retaingr 1106 or shadt endd {oven during rotation of the shaft 1102Y, oivone hand, and & low

enowgh spring constant to mitigate the B

Athood thet the <haft retainer 1108 or shafy end wall
wizar theough the shear plate (or through 2 costing thereon). & Hat or relatively Hat show plate

can reduce the dimersion of the orown assembly 1100 slong the axis 1140 of the chaft 1102,

f8114]  In some coobodiments, a magority or entirety of the shaft 1102, shaft rotamner 1106, or
crovwn 11 sy be costed with d non-condoctive coating, but fov ey external conductive swluce
of the crown TH04 and @ portion of the shaft 1102 or shalt retainer 106 that comtacts the spring-

biased conductor 125,

RIS When the shaft 1102 i< trwslatable, transiation of the shaft 1162 wito the ht)r;ssis*xg;, FI06
{e.g. o the housing of awaich body) may canse the sprang-buased conductor T2 {or e

shear plate thereol) o defornt However, the spring bias of the spring-biased conductor 1128
sy cane the spring-tdased conductor 1128 {or the shear plate thereod) to muintain electyics!
contact with the shatft reteiner or shalt ond, regardioss of whether the shaft 1102 18 W a fisst
position or g sacond position with veference {o tansiation of the shaft 1102, The spring-biased
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copductor 11 may be electrically connected oo cironit, such as & clronit formed onovin
sabstrate T30 such as g fHex eivcuitor printed oiromt board (PUB). In some cases, the spring-
biased conductor 1128 ey be surface-mnunted o the civeuit substrate 1130 {such as seldered oy
othersise mechaateally connected, for exsmple by wsing o swfsce-monnt technology processy. A
conductive grease way be deposited betwesy the shaft relaingr 1106 or shaft T2 apd the chear
plate or othey mentbher of the spring-bigsed conductor 1128, The circult may be i electeical
communcation with the cvownr 1104 via the spring-biased conductor IS, the shaft retaine

1106, and the shaft 1102 (or when an end of the shaft 1102 protrides throngh the shaft refainer
LRUO, the cucuit may be in electvicsl comnumication with the crown FHM via the spring-biased

conducior 1128 and the shalt 1102y

OS] A taciide (ae) ywitch 12100 such as a dowme switch, mway be clectrically conpgoied to
the civcutt and mechantcally dormected fo the arouit subsivate P3G, I some dases, the fs¢
switch 1210 may be surface-mownted to the circuit subsirate T130 (ueh as soldered or otherwase
mechanically connpsated). The shear plate of the spring-hased conductor 1128 may be positioned
bobween the shaft retainee 1106 and the oo swatch 12100 The tae swileh 1210 may be operable
responsive {e transtation of the shaft 1102, Thus, whet a user presses on the erown LM, the

C

shaft THO2 may transiate into the honsing 1200 (ep., 1nto the howsing of sowsaieh body) and

3

sctoate the tae wwiteh 1210, placing the tae swiich 1218 in one of a muhor of stptes. When the
nser releasey prossure onthe crown 1104 or palls the arown 1104 ontward From the housang
1208, the tao switeh 1210 may retanny tho siate In which i was placed when prossed, or advanes
fo snnther state, or toggle between two states, dopending on the type or coatdiguration of the tae

switeh 1214,

<

P17 The circadl to which the fac switch 121 and spring-biased conductor 1128 ae

electrically connected may be part of, or electrially comngcted o, ong or mom cirouils that carry
portions of i optical encoder T133 and other cirowt elements, such as winterface 1134 o the

clezctrodes dosoribed with reforonce o FIGE, 30, 30, 38, 4.6, TATC, and A8, and 10, or a
proeessor that feceives gnd processes sigoals recetved from or provided 1o e crown 1104 oy
other electrodes, By way of example, FIG. T shows g oweuit 1136 (e g, o Hex cironit or PFOBY o
whiich a set of one or teore Heght emitters sud light detentors of an optical encoder 1132 48
connected, The hight eonter(z) wiay Hhominate anvencoder pattern or other volating portion of the
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opticnd sncoder 1132, which encoder pattern or othey rotating portion of the optical encnder 1132

may be cartied on {e.g.. Tormed on, printed oy eic ) the shafl relainer 1106, The hight detector(s)

g d
way veceive reflections of the light emitted by the light omtlior(s), and & provessor may
determine a divection of rotation, speed of rotation, angalay posttion, ranslation. or other state(s}

of the evown 1104 and shalt 1142,

[G1I8]  The spring-hissed conductor 1128 may be connected to.a processor. The proeessor
may be mounied or coupled 1o one oF more of the Sircuits shown i FIG, 11 The processor ma
detenmine swhether @ pser §s fouching the crown IO or delermine o biolngiea! parameter of the

wer based on a sgnal recotved fram or provided 1o the wser via the orown T or deternming

other parameters based o sigoals received from or provided 1o the crown 1104, I some canes,
the processor vy operats the crown and electrodes doseribed i FIGR3C, 3% 3K, 4-6, 77,

BA-SDY and 812 as an clocwrovardiograph and provide an BOG 1o s wser of awaich including the

grovwsyael elecirodes.

(RIS Do oonosdlomtate eonbodinent of the cvown assembly HOO shown in PRGSO H and 12,
the spring-hiased conductor 1E2E may include a condustive brush that {5 blased (1 comtact a side
of the shaft 1102 or 1 side of the ahaft reiaiver 1106, The conductive brash may matniain
electrioal contact witly the shalt 1102 or shaft retayney 1106 througds rolation of tranlation of the

shaft 1, and roay be electrically connected to o civoult such as the clrondt that supposts the tae

switel 1210

1381 FIG 13 shows an elevation of a watelh body 1300 capable of sensing & biolegical

parsmeter. The watch body 1300 may be an example of the wateh bady desoribed with reference

o FIGL B, The wateh body 1206 is defiued by a bousing 1302, and the housing 1302 may

include o fivst crystal 1304 that is part of or a display or display cover, asecond ceystal 1306

-

‘¢

reforence to FIGRO3C, 313, 3B, 4-6, TA-TC, 8a-813, @ oand 101, one oy more ofher ousding

havigg an exterior sarface hat supports one ov inore slectrodes 1308 (e, as described with

mewbers 1310 defining sidewalls of the watch body 1300, sad a ovown 1312 The wateh body
T304 may be abatted 0o wser s wrist 13314 or other Body part, and may be adhered o the wser by
awaich band or ather eloment (oot shown), Whan shotted toaases’sowrist 1314, the alectrodes

1308 on the second erystal 1300 may contact the “s skin. The user may toueh a conductive
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portion of theerown 1312 with g finger 1316, The weer may toucly the crown 1312 ur varioug
ways, depending on where the crawn 1312 15 conductive, and depending onthe user’s

preforence, In some cases, the user may touch the orown 1312 while alen touching thetr wrist,
However, high skin-to-skin impedance teads o rednee the likelibood that sagnals will toavel Do
the electrodes 1308, through thedr waist 12314 1o thaly Doges 1218, aod subseguently to the cvown

1312 {or vice vorsg). The intended sigual path for sequiting su BOG & berween one of the

:.,'.3

sloctrodes 1308 on the second covstal 1300 and the arowiy 1312 viwhoth of the wser™s arms and

{01211 FIGL 14 showy a cross-section of the crown assenbly 10 shown i FIGS, THand 12,
a8 viewsd from an edge of g wateh body (e.p, anvedge 1o whaeh g owatch band moight be attachedy

4 diffors from the orown assernbly shown i FIGS. 1

-

The crown sesombly 1180 shown in FHY
and 12 in that the crown 1104 hag 4 somewhat different confignration. For example, the crown
104 has o condactive cepter portion OO surronaded by a pog-vonductive ring 1402, The now-

conductive ragg may be attachen 1o the conductive conter portion 1400 by an adhesive 104,

23T Asshown in FIG, 14 the crown asserbly 1100 may be positioned adjacent a coystal

1406 aoder which a display may be mounted. Tn some cases, the display may be a touchs
sepsittve display. In some embodimenty, the display may abw beoa Tovce-sensitive dispday, FIG.
14 shovws one example of a force sersor 1408 for a force-seasitive display, mosvhuch ¢
compressible gasket 1410 iy bounded by fitst and xecond capacitive plates 1412, 1414 and

positioned between the orystal 1406 and the bousiag 12040,

23] FIG 13 shows g sehematic 1300 of an electronic device that may be used for acquiring

an BOG ov other bioloeic

g

sal pavameter from gouses of the electronic device. Insome cazey, the
oleetronic device moay include & watch bady, As shown, the electronie devies may include g Tt
sloctrods 1302 on a orystal 1804, an optional second electvode 1306 on the orystal 1304, and &
thivd electyode 1508 on the surface of a wsprrotatable orown I3 The thind sloctrosds 1508 may
he operable o be contacted by o finger of # nser while the Bestelectrnde 1302 (and optional

cond electrode 136Y are positioned against a user™s skin {e g, azuminst thewrint of the usary A
processor 1312 which in sorpe cases may be provided in an ndegrated clonit (1K), ap

&

application-specilic integrated enont {ASIC), a Held progravamable gate arvay (FPGA), a systemy
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in package (SIPL a systom on a chip (S8C), wie., may b opevable {0 scquire an ECG from the
user, of determine another biological parametor of, the user. The ECG or other biologiesd
paranetey mmay be determined based on voliages ot the Brst, optional second, s thivd electvodes
1303, 1506, 1508 while the nser 1511 contactwith he first, optional second, and thard electodes

102, 1300, 1508,

F1241  Inosome cases, voltages may beosonsed af fost the st and thind slectroden 1502, 15308,
fiv other cases, the second elecimde 1506 may be grounded to the electronic devicg, thereby the
user o the clectronic deviee, and the voltage ot the second electrode 1306 (e, the grownd

voltage) nusy be wed to remove noise gonevated by the slectronie device or other enwirenmengad

seurees frotn the signals measared af the fivst and third electrodes 1502, 1508, This may vesall in

more seonrate readings (or processing) of the fird sud thivd voltages.

[OI25]  As shown, a sigoad or voltages at the Hrst electrnde 1302 may be amphified by a fird
amplifier 1314, and a signgl or voltages at the third electrede 1308 may be amplified by g seoond

wnphifier 15316,

{0261 FLG. 16 showes an example micthod 164380 of determining a biclngical parameler ol a
naer wearning @ wakch or other werable electrorie dovice, such &y & wateh oy woarshle electronie

desdos deseribed herein.

27T Arblock 1603, & ground voltage 8 optiongdly sppbied 1o g user via g lst gloctrods o

the elpotromie device, The first electrode may be o an extorioy surface of & orvstal that foras
part of a howsang of the electronic device. The opersfionds) at 1602 may be performed, for
example, by the processordeseribad with reference to FIGL 15, wsing one of the elecirodes

deserthed with reforenee wy FIGR, 30, 30 3K, 4.6, 7a7C, 8A-10 & 10, aad 15,

28] Athlock 1604, a Srst voltage o signal 18 sonsed at g second electrde an alpotronic

device. The second electrode may also be o the exterion suclace of the erystal. The opesationdy)
at 1604 wmay be performed, for example; by the processor dexoribed with reference o FEGL 15,
using one of the electrodes deseribed with reference 1o FIGE, 30, 3D, 3E, 446, TATC, RA-DL B

Hiand 15
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fO1291 At block 1606, a second voltage or signal s sensed af @ third clectrode on the

glectronic device. The thint eloctrode may also be on a aser-rotatable crown of the ¢ledironid

1

dovice, on a bution of the slectrowie device, or on another suvface of the housing of the electronic

is apphed and the fst voltage or signal is

i

. 10 some cumbodipents, the grovnd voltag

..... 3

sersed on A wibst of ooe avm of the seer, aod the second voltage or sigual 18 sensed on a Hngertip

s,

of the usor Dwith the fingertip belonging 1o & Hngey on a hand on the other arm of the user), The
operationisy at 1606 may be pasformed, forexample, by the processor described with reference
oy FIGL 18, using one of the electrodes desertbed with reference to FHES. 3, 3D, 3R, 446, 7A-
FOOBAD, 9, 1 and 15,

[OI38] At block 1608, the hinlogical pavameter of the nser may be determined frongthe

+

optional ground voltage, the Srst voltuge ov stgnal, snd the sevond vollage or sigual,

pe

he ground

voltage roay provide & reference for the st and second voltages o sigoals, or may otherwise be

;y

used fo reject poise frony the fest and second voltages ovsignals, When the Girst and second

s

voltages are cliained from different parts of the nser’s body, the biologicsl parstieter may bean
echocardiogram for the nser The operation{s) at 1608 may be pacformed, for example, by the

processor desoribed with veference 1o FIG. 15

FEI3E] FIG. 17 shows a sample slectrical blook tlagram of an electronic devies V700, which
glectronic device roay oy some cases take the Torm of soy of the watches or othor wearahle
slectranie dovices described with reference o FIGS. 113 or othey porieble or weavable
glecimonie dovices. The elpcteonic device T can include o display 1708 {e. g o Bight-arnitiing
display), a processor 1

1), a power spuree 1715, amemory 1720 or stovage dovios, 3 sensor

o

o

F725, and an inpatfoniput (O mechantsm 1730 (e, an inpatoutput devive, mput/output port,
ov aptic inpatfonipal interface). The processor 17 10 can control some or sl of the operations of
the electronic device T700. The processor 171 can communieate, cither directly or indivectly,
with some or all of the componenis of the electrovae device 17000 BPor example, g systeny bus or
othor convmuneation mechavtsn 1735 can provide communication between the processor 1718,

the powoer sowrce P715, the mmemory 1720, the sensor 1735, and the mputfoutput miechanisin

£

-.,_4

3%

1331 he processor 1710 can be implomented as any electvonic devive capable of

processing, meelving, o rarsmitting dats or instructions. For exgmple, the progessor 1710 ¢an
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be o microprocessor, o contral processing wit {OPU), an application-specilie infegeated cloowit

ASHC), adigiial sigoal processor (RSP, or combinations of sach devices, As desoribed berein,

the tonm Mproceaser” By neant fo enconipass a sinple proogssar of processiag woit, multiple
processors, multiple processing units, or other seltably eonfignred corpputing element or
elementy,

{01331 It shonld benoted that the componsuts of the elpcirome device 1788 can be controlind

by mulliple processors. For example, select corpponerngs of the electronic device {700 (ep, 8

sonser 17251 may be controlled by a Srst procossor and other components of the electronic

ey

device T700 (e.g., the display 1T705) may be vontrolled by a sconnd processer, where the it and

,

second processors may o may vot be in compnencation with each other. In some cases, the
processor 171G may detormvine ¢ biologival pavatgetor of a wser of the elictronic device, such ¢

an BCG for the user,

(01341 The poworsowee T3 can hemplenented with any dovice capable of providing

energy to the plectrpnie device P For example, the power source FT1R niay be oue oy fuarg
batteries or rechargeable battecies. Additionally or alteroatively, the power stures 1713 canba g
ROWEr cotmector or power cond that connects the slectronio device 1700 9 ancther power seurge,
stch av g wall ontdet,

3 1

FOI35]  Tho muemory 1726 cant stove olectronic data that can be used by the electronic devics
1704, Forexample, the memory 1720 can store electrical dats or content such gs, For exanyple,
andio and video files, ducurpents and applications, device seifivgy aod wser proforonces, Hning

signals, control signals, and dats snctores or databases: The momory 1720 can be configured as

Dy

any type of memory. By svay ol exarople only, the memery 1730 can be ingplemenied as random
goecexs memory, read-onply weimory, Flsh momory, removidde memory, sther types of stovags
glements, or combinations of such device

f3138]  The elecivonic device 1700 may also include one or more sensars 1723 positioned

atmodd anywhere o the electronie device 17080, The semoris’ 1723 can be configured o sonse

omie of miere type of parameters, such a3 bat oot imited i, pressare, hght, fouch, heat,

movenment, rekative motion, Monetric dats (ep. biclogical paramnetarsd, and so on. For example,

o

the sensor(sy 1725 may dnclode & hest sensor, @ position sensor, 2 light or optical senser; s

accelgrometern, 8 presse framducer, f gyroscope, a magnetometan, » health nonitoring sensor,
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e
3
I3

TAS5 can withize any sutiable sensing

W &

and xo on. Addinonally, the one oy more sepsors |
sochnology, inclading, but unt Bouted fo, capacitive, nlirasonio, resistive, ophical, slivasound,
piezocieairic, aud thermal sensing webnology. In some sxamples, the sonsors 1738 may include

oneormote of the slecitades deservibed Roreiy

e 0 ONE O TN alectrodes o an exterioy
swrface of a orystad that Torms part of 2 bowsing for the slectronie devies 1700 andéor sy

oleetrode nn g orowr, hutton, ov other housing wmomber of the electrome device)

1371 The IO mechanism 1730 can transmit arsdfor receive data from g oser or another

~

slectranie dovice, An D device can include a dixplay, & touch sensing inpat surfacs, one o

more buttons (e, 2 graphical wer interface “home” button), One OF METE CHTICTAS, O/ OF MO
microphones or speakers, one or more ports such as a microphoue port, anddora Reyboand,
Additionally or alicrnatively, an FO device or port can fransaid eleotegntic signals via ¢
compmumeationy setwork, suchas a wireless andfor wired network comnection. Examples of
wirelosy soid wirgd network connections include, bt we not Tiited o, cellular, WIF,

Bluetooth, IR, and Brtheonet conpeetions,

FGE38]  The foregoing description, for purposes ol explanation, uses speeific nomenclatare o
pravide a thoveugh understanding of the desortbed crmbodiments, Howsaver, i will be apparent 1o

omte: skitled in the st that the specific dotadds are pot reguived n ovdor © practice the doseribed

snbodiments. Do, the foregoang deseriptions of the specihic ensbodinents desaribed haveln we

b

presented for purposes of ilusiration and deseription. They are not tavgeted 1o be exhaustive ox o

Hont the ansbodinsents o the procise Torms diselosed, o will beapparent to one ol ordinary skall

i the ant tha ey medifications and varistions are possible in view of the sbeve teachings.
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CLAIMS

What iy claimed

&n gloctronie devive, COMpPrIsing:

ahowsing,

a crystal affived &y the housing and comprising:
2 fest surface nterior kv ihe electronic device; and

asecond swrface extenoy o the slectiomic device;
a frst electrode on the second surface of the arvsialy
a second electrode positionad (o be contacted by o aser of the slectroniv device winle the
first electrode s positioned against sk of the vser; and
a processor oparable to deferming a bislogical parameter of the wer based on volt
Jecirnde: whereln

the Frst elestrade and the second ¢
the fiest

{he volispes are musasursyd swhile the useris o conjact with

second electrode.

{, fpther comprising a crown assembly, whersti

2 The slectromic dovice of olain

thie crown assembly comprises
are in the housing: and

A shaft extending thvough an apert
qusgr-rotatable orown attachod 1o the shafl exievior 1o the honsing: and
Ble ofowi

the secondd slectrode comprizes a surface of the user-totatubl

Ny

folaim 1| further comprising a hatton protrading through an

3. The elecironic dey

apoviure in the housiig; wi
5 4 surface of the bulfon

the secord electrode comprises

The clecironie device of claim 1, wherei the second cleets

4,

surface of the housing.

ages
=

fectrode 15 formed on g noreerystg]
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5 The elecironie device of claim 1, whereln the Hrstelectrode wraps avound an edge of the

eryatal and extends o the Sl surtsce.

e

&, The electronie deviee of olaim 3, further comprising ar ink prask on the Trst surfsce of
the crystaly whereiy
the st electrode evertaps the ink mask; and

the ok mask by postbionad bedween the fisst surface of the orystal and the fivst dlectrode.

7. The elecironie device of olaim {, wherein the ceystal 18 fovmed fom sapphire.
8. The electrorde device of clamrn 1, {urther comprising a conduotive via exiending from the

{irst electrode te the st surface of the arystad.

9. The elegironic device of olaim 1. wherehe
the housing Turther comprises a housing meanber;

the coystal overlaps the howsing membery and

an adhestve sltaches the orystal o the housing member,

1 The electronie devics of olaim 9, wherein the adbesive comprizes a beaf activated film.

i, Ansgleg walch, comprising
& housiag;
a orystal aflixed fihe bousing and comprising
& Lt surface witerior to the watch bedy; and
asecond surfsce exterion o the wateh body,
a erown assembly comprising:
ashalt extonding throngh arvaperture in the howsang; and
a psor-rotatable crowy attached {orthe shall extenor & the housing:
a fist electrode on the second surface of the orystaly

a second electrode on the second swrface of the crysialy
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athivd electrods o a surface of the wer-rotatabie crown. the dued electrode poxitioned o
be contacted by a Onger of g user while the fisst eledtrode and the second electrode are
positioned againd @ portion of the weer; and

4 processny operabie to deotemeine an electrocssdiopran of the nser based on voltagos st

{he fest eleciode, the second electvoade, and the thixd electrode.

2. The watch body of claim L1, wherein each of the fivst electrode and the second electrode

R

is are-shaped and positioned af @ periphery of the crystal.

Cthe Divsteleciade and shie second glectode

we
o
ru,‘

FER The wateh body of claimy 11, whoerehcacd

wraps amnnd an odge of the arysial o the Hivst surfsce,

14 An glectranic device, comprising:
ahowsing,
A shall extending through an sperture 1 the housingg

beg

a crown, mechaioally and cloctvically convected o the shaft and exerior in the housing

3

a shaft relainer, wechantcslly sod electtically connccted to the shaft aud mienior (o the

a spring-blased conductor, nrechanivally and clectrivally conneciad ot least one of the
shaft or the shaft retainer; and

a cirend, electrnically connected {o the apring-biased conductor; whearein

the oreuit 18w cleotrical Communivatinn witly the crown via the spring-hased conductor,

{hesshialt retsines, and the shadt

1§ The electrorue device of clain 14 Farther Compyising:
a collar aligned with the aperture in the housing and positioned sround the shafl;
a ooklar retainer coupled 1o the collay to retam the collar to the bousing and

an insulator betwest the shalt and the oodlarn

H, The slectronie device of claim 13, wheraiy the insulator compaises anop-conductive
cnating on the shaft.
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7. The clectronie device of ¢labn 15, Turther compyising 2 second msalgtor between the

shaft velaines and e collar ratainer

18, The electronic device of claim 18, wharein the conductive crowi comprises:

v conductive contey portion; and

a ving of non-conduttive matedial sirroanding the conduttive conter portion.

19, The elecironicdeviee of olaim 14, wherein the grown bas o comductive sirface covered

.

by a no-conductive costing, the son-conductive coating providing a divlectric for vapacitive

coupling hebweer the crown and sk

24 The slectronie devive of pladm 14, wherein the crown

surface of the croven faciog the howsing,

21, The slectronic device of olaim

shatft ralnen

-

232, The electronte devics of olaim 14, forther comprising

theshalt iy taosiatables

i4, Rother conprising ay

kir of 2 user of the clectronie device.

has a non-conductive coating on a

coder carvied by the

m
ol
4
tovl
£
ﬁ/
Py
v
953
7%

the spring-hissed conductor comprises a shear plate biased to contact of et ong

&

of givend of the shalt orthe shall stainee
the shear plate is deformable

the tactile switch 1s aperable respon

esponsive o

.

gelution of theshefl; and

stve teefransiation of the shaft

23, The slecuonic dovice of claim 14, further comprising 8 tactile yeitch; whersin

the shafl is transiatable;

the spong-biased conductor conygwisg

feastomeof g side of the shalt or the shaft rotamern, and

s comductive brush biased o contagt

the tactile switel is npevable vesponsive io wansiation of the shaft.
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24, The clectronie device of claim 14, wiherelw:
the circuit comprises g Heg cironil; grd

the spring-Mased conducior is surlace-mownted to the flox cironit,
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ABNTRALT

An electronic device, such as g watch, bags houwsing that ieludes a coystal, The coysial
hay g finstserface Inferior (o the slectroniz device, and a seeond surface exterior o the electronie
device. One or mome clectrodes ave depesited on the exterior surfuce of the coystal by phywical
vapor deposition (PVD)L An additional elecirode s operable to be contacted by & finger of a wer
of the electronie device while the lirst electrade IS posttioned against skin of the nser, The
acitional electrode may be positioned on a sserrofatable crown of the electronie deviee, ona

bafton of the electronic devics, ov on another surface of the housing of the electronic device, A

processar of the electronic device 1 operable W determine & biological pavameter of the nser

based on voltages at the electrodes. The hiclogics! pwrametor may be an echocandiogram
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