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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
oV

www.uspto.g
APPLICATION FILING or GRP ART
NUMBER | 371(c) DATE | UNIT | FIL FEE REC'D ATTY.DOCKET.NO |TOT CLAI.MSl IND CLAIMS |
18/179,272 03/06/2023 664 984SPMO0048US13 1 1
CONFIRMATION NO. 3508
163435 FILING RECEIPT

T

6100 219th Street SW, Suite 580
Mountlake Terrace, WA 98043

Date Mailed: 03/27/2023

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Curt C. von BADINSKI, Redwood City, CA;
Michael J. Strasser, Redwood City, CA;
Peter Twiss, Redwood City, CA;
Applicant(s)
Proxy, Inc., Redwood City, CA;

Power of Attorney: The patent practitioners associated with Customer Number 163435

Domestic Priority data as claimed by applicant

This application is a CON of 17/519,201 11/04/2021 PAT 11,599,147
which is a CON of 17/013,348 09/04/2020 PAT 11,188,124
which is a CON of 16/224,686 12/18/2018 PAT 10,768,666
which is a DIV of 15/444,217 02/27/2017 PAT 10,156,867
which is a DIV of 14/556,062 11/28/2014 PAT 9,582,034
which claims benefit of 62/006,835 06/02/2014

and claims benefit of 61/910,201 11/29/2013

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

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 03/24/2023

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 18/179,272
Projected Publication Date: 07/06/2023
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

WEARABLE COMPUTING DEVICE
Preliminary Class

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

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

page 4 of 4

Petitioner Samsung Ex-1004, 0757



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number

Substitute for Form PTO-875 18/179,272
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1 16(@), (b} or () N/A N/A N/A 64 N/A
SEARCH FEE
(27 CFR 1.16(K), (), of (m)) N/A N/A N/A 280 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (p) or (@) N/A N/A N/A 320 N/A
TOTAL CLAIMS ’ *
(37 CFR 1.16() 1 minus 20 = 0 X = 0 OR
INDEPENDENT CLAIMS . *
(37 CFR1.16(h) 1 minus 3 = * = 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()) 0
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 664 TOTAL

APPLICATION AS AMENDED - PART Il

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE($) FEE($)
E AMENDMENT PAID FOR
L Total * Mi * =
s (37 CFR1.16(i)) s X = OR [x =
[m] =
[Erm—— n Y™ =
E (3r7] CerRe?jg(r;)) s X = OR |x =
3 Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
o AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE($) FEE($)
E AMENDMENT PAID FOR
1] Total * Minus | ** = X — -
= (37 GFR1.16(i)) OR |x =
% Independent * Minus | ** = M = OR [x =
w (37 CFR 1.16(h)) B
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

jateboxincolumn 1
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

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

Application Number Unassigned

Filing Date Herewith

First Named Inventor Curt C. von BADINSKI

Title WEARABLE COMPUTING DEVICE
Art Unit Unassigned
Examiner Name Unassigned

Attorney Docket Number |984SPMO0048US13

SIGNATURE of Applicant or Patent Practitioner
Signature /Steve Y ChO/ Date (Optional)
Name Steve Y. Cho Registration | 44612

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

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

*Total of ] forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA..

L PTO/AIA/B2B (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

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

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

{Note: The boxes above may be left blank if information is provided on form PTO/AIA/BZA)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal tetter (form PTO/AIA/82A) or identified above:

OR 163435

D | hereby appoint Practitioner{s) named in the attached list {form PTO/AIA/82C} as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/S2A) or identified above. (Note: Complete form PTO/AIA/S2C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number: t
OR

[:] Firm or
Individual Name

Address

City | State | {zip |
Country

Telephone I Email I

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box).

Proxy, Inc.

D inventar or Joint inventor (title not required below)
I::] Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign {provide signer’s title if applicant is a juristic entity)

I:] Person Who Otherwise Shows Sufficient Proprietary Interest {e.g., a petition under 37 CFR 1.46{b){(2) was granted in the
application or is concurrently being filed with this document) {provide signer's title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned {(whose titledsstpPlied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature lDate(Optional) l
Name Denis Mars
Title CEO of Proxy, Inc.

NQTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications, {f more than one applicant, use multiple forms,

[ZlTotal of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complets,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandyia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-3199 and select option 2.
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PTO/AIA/4 (01-22)
Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

) N Attorney Docket Number | 984SPMO0048US13
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WEARABLE COMPUTING DEVICE

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:

Remove
Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ ] fpurt )c Jron BADINSKI ‘ E
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Redwood City State/Province | [CA Country of Residencd S

Mailing Address of Inventor:

Address 1 P75 Shoreline Drive, Suite 505

Address 2

City | Fedwood City I State/Province | |CA

Postal Code | ’94065 | Countryi | ‘US

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ [+] pichael P STRASSER ‘ ]
Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City | Redwood City State/Province | [CA Country of Residencd | |US

Mailing Address of Inventor:

Address 1 P75 Shoreline Drive, Suite 505

Address 2

City | Fedwood City | State/Province | |CA

Postal Code | ’94065 | Countryi | ‘US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| [ Peter | frwiss e
Residence Information (Select One) (®) US Residency Non US Residency Active US Military Service

EFS Web 2213
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PTO/AIA/4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 984SPMO0048US13

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WEARABLE COMPUTING DEVICE

City | Redwood City State/Province | [CA Country of Residencé | US

Mailing Address of Inventor:

Address 1 P75 Shoreline Drive, Suite 505

Address 2

City | Fedwood City | State/Province | |CA

Postal Code | ’94065 | Countryi | ‘US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number 63435

Email Address | Add Email ] |[Remove Email

Application Information:

Title of the Invention WEARABLE COMPUTING DEVICE

Attorney Docket Number| 984SPMO0048US13 Small Entity Status Claimed

Application Type Nonprovisional -
Subject Matter | Itility -
Total Number of Drawing Sheets (if any) 33 Suggested Figure for Publication (if any)

Filing By Reference:

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

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

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

Req uest Not to Publish. | hereby request that the attached application not be published under

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

EFS Web 2.2.13
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PTO/AIA/4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

984SPMO0048U513

Application Number

Title of Invention

WEARABLE COMPUTING DEVICE

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer

Number will be used for the Representative Information during processing.

Please Select One:

® Customer Number

US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)

Customer Number

163435

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.
Prior Application Status | Patented v Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number | (vyyy.MM-DD)
‘ |Continuation of +| h7s19201 |2021-1 1-04 ‘1 1599147 P023-03-07
Prior Application Status | Patented - Remove
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
17519201 [continuation of <] 17013348 £020-09-04 11188124 2021-11-30
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 7013348 |Continuation of +| 6224686 |2018—12—18 ‘10768666 Pozo-og-oa
Prior Application Status | Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number | (vyyy.MM-DD)
‘1 6224686 |Division of -] 15444217 |2017-02-27 ‘10156867 PO18-12—1 8
Prior Application Status | Patented -
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15444217 Division of ~] [14556062 p014-11-28 0582034 p017-02-28
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Attorney Docket Number | 984SPMO0048US13

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WEARABLE COMPUTING DEVICE

Prior Application Status | [Expired -

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

14556062 [Claims benefit of provisional -~ 62006835 2014-06-02

Prior Application Status | [Expired -

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

14556062 [Claims benefit of provisional -] 61910201 P013-11-29

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

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

Remove

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

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

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

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

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

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Petitioner Samsung Ex-1004, 0764



PTO/AIA/4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 984SPMO0048US13

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WEARABLE COMPUTING DEVICE

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

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

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

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

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

B. Applicant DOES NOT authocrize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | 984SPMO0048US13

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WEARABLE COMPUTING DEVICE

Applicant Information:

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

Applicant }

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

identified in this section.

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

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

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

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name broxy, Inc.

Mailing Address Information For Applicant:

Address 1 P75 Shoreline Drive, Suite 505

Address 2

City Redwood City State/Province CA
Country ‘ s Postal Code 04065
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 2.2.13
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Attorney Docket Number | 984SPMO0048US13

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WEARABLE COMPUTING DEVICE

Assignee (1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

] | i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I Postal Code
Phone Number | Fax Number

Email Address

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

Signature:

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

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

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

Signature [/Steve Y. Cho/ Date (YYYY-MM-DD)| [2023-03-086
First Name Fteve Last Name | Fho Registration Number 612
Additional Signature may be generated within this form by selecting the Add button.
EFS Web 2213

Petitioner Samsung Ex-1004, 0767



PTO/AIA/4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

L Attorney Docket Number | 984SPMO0048US13
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WEARABLE COMPUTING DEVICE

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.5. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

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

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

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

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

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

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 1.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant {i.e., GS5A or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this systemn of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the pubilic if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATIONS USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

. WEARABLE COMPUTING DEVICE
Title of

Invention

As the below named inventor, | hereby declare that:

This declaration i mnti
is directed to: R' The attached application, or

I:I United States application or PCT international application number
filed on

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

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

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published applications or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Curt C. von Badinski [ Date (Optional):

Signature: (‘AMi’ uw-~ % y '

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comment on the amount of time you required to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

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

. WEARABLE COMPUTING DEVICE
Title of

Invention

As the below named inventor, | hereby declare that:

This declaration it
is directed to: Y The attached application, or

I:I United States application or PCT international application number
filed on

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

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

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available o the public if the application is
referenced in a published applications or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Michael J. Strasser _~721) Date (Optional):

Signature: /’/ﬁﬂ\ -

¥

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comment on the amount of time you required to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATIONS USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

. WEARABLE COMPUTING DEVICE
Title of

Invention

As the below named inventor, | hereby declare that:

This declaration i mnti
is directed to: R' The attached application, or

I:I United States application or PCT international application number
filed on

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

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

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published applications or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Peter Twiss //7 / Date (Optional):
-
Signature: ‘_,O/IZ/_‘
7

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comment on the amount of time you required to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Petitioner Samsung Ex-1004, 0772



PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: PToXYy, Inc.

Application No./Patent No.: _10 be assigned Filed/Issue Date: Herewith

Titled: WEARABLE COMPUTING DEVICE

Proxy, Inc. 3 corporation

{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

L] The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 052419 , Frame 0426 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Petitioner Samsung Ex-1004, 0773
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Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

3. From:

4. From:

5. From:

6. From:

|:] Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

/Steve Y. Cho/ March 6, 2023
Signature Date

Steve Y. Cho 44612

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES o eomma
PATENT AND TRADEMARK OFFICE A, o o

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

1879872 03/06/2023 073215 PM EY JRASPMOOR4EUSS

Title of Invention
WEARABLE COMPUTING DEVICE

Application Information

APPLICATION TYPE  Utifity - Nonprovisional Application PATENT # -
under 35 USO 111{a)

CONFIRMATION # 3508 FILED BY Kyle Routen
PATENT CENTER# 67692852 AUTHORIZED BY  Steve Cho
CUSTOMER # 163435 FILING DATE
CORRESPONDENCE - FIRSTNAMED  Curt C. vt BADINGK]
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD / 2001 E20233632577020 Kyle Routen

FEECODE  DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
2111 UTILITY PATENT APPL. SEARCH 280.00 1 280.00
4011 BASIC FILING FEE- UTILITY £4.00 1 64.00
2311 EXAMINATION OF ORIGINAL 320.00 1 320.00

PATENT APPLICATION

TOTAL $884.00
ARMOUNT:

This Acknowledgement Raceipt evidencas receipt on the noted dals by the USPTO of the indicated documents, characterized
fy the applicant, and including pags counts, where appiicabis. I serves as svidence of receipt similar 10 a Post Card, as
described in MPEP 503,
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New Applications Under 38 US.Q 11

& new applicadion s being Hled and tha application includes tha necessary componanis for filing date 7 OFR 1L.E3(b-d)
and MPEP 508}, a Filing Receipt (37 CFR 1.54) will ba issued in dus cowss and fhe date shown on ihxs Ackﬁowledgemx,i
Recaint will establish the tiling dale of the application

Mational Siags of an International Application under 38 UE.C. 8N
2 imely submission o enter the national stage of an Eﬂiﬂarr‘-ui onal apptication is compliant with the conditions of IBUSE
371 and other appncabsa raquirernenis a Form PCT/DOEGA03 indicating acceptance of the application as a national stage

supmisaion under 35 B.S.C 371 will be issuedin aiﬁoiisan i thsz -iing Recaipl, in Gus course

New International Application Filed with the USPTO as 2 Recelving Offics

# a new internadional application is baing filed and the international application includes he nace
international filing date (see POT Article 11 and MPER 1810), a Notification of the International s ber and ox‘ ihe
irvi::rmi'is al Filing Date (Form PCT/RO/TUB) will be issuad in dus course, subject {0 prasar =;:3im concaming ﬂaimna‘ saguriy,
and the dale shown on this Acknowledgament Receipl will eslablish the international filing dale of the application.
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UNITED STATES et Vi Rnoo% 1450
PATENT AND TRADEMARK OFFICE A, o o

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

18/179,272 03/06/2023 07:32:15 PM ET 984SPMO0048US13

Title of Invention
WEARABLE COMPUTING DEVICE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 3508 FILED BY Kyle Routen
PATENT CENTER # 61692852 FILING DATE
CUSTOMER # 163435 FIRST NAMED  Curt C. von BADINSKI
INVENTOR
CORRESPONDENCE - AUTHORIZED BY ~ Steve Cho
ADDRESS
Documents TOTAL DOCUMENTS: 6
DOCUMENTY FAGES DESCRIPTION SIZE (KB
Declaration 8848FPMO0048U 3 Oath or Declaration filed 181 KB

S13.pd

Drawings_984SPMO0048US 33 Drawings-only black and white 1624 KB
13.pdi fine drawings

POA_S845PMO0048UST 3 p 2 Power of Atlormey 273 KB
of

Specification 44 Appdication bady structured text 75 KB
G845PMO0048US 18- document

APPTEXT doox

Warning: The marging of the attached document do not mest USPTO rules. This may

Petitioner Samsung Ex-1004, 0811
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CAUSE Drocessing errors or delays.

3730 _9845PMO0048USIS p 3 Assignes showing of ownership 186 KB
gf per 37 CFR 3.73

ADS _9848PMOG048LIST 3 p g Application Data Sheet S223 KB
o

Digest

DOCUMENT MESSAGE DIGEST(SHAS1S)

Declaration_984S5FMOO048US OBD8ETI8010T DDTR748FETVO7B03AARTREOOOF38580D7E30ES
13.pali ARGCEABAROET44C0 180003 10E46AT1ESROZ2BBFES151408FCRT
CRYE7IeF2RA91CE 745B0EEDCSAFD

Drawings_9845PMO004BUSTZ. 767CEFES0R3ECOCETFCIBREE7701717B000BCECIFBEDRE154AE
padt AZ4DSTDOLBCRABBATB7O08AESEERBCACODERBETFF100B3BB1DS
FOFBR77OB7OE0ABE46BEOFBTE 1863

POA_9845PMOC048UST3 pdi FO7DOS4ARIB4FBATZEECFEDDORSSI DDA TEBERTSIBDFEY
JOFDOSFTBECT1Z221B3CFFET7000EARSDOGDEICFEECDE4OBERSE
S7STADASFOTE20ATIFSACEBBADOGRA

Specification DRO4EDOBS4OORTIFCH835BAREFIDSADEDDAASTI3DF2E0ED
S845PMOO048US3- ESTIBTA7EARZCBESDCO0T18F80438530D67C836B5AGF 180 DE0OF
APE TEXT.docx AERCO40RDTOS1872065B5668D3AT040R5C

373C_9848PMQUO4BUS 3 pdlt 24ECDIFIE1DOBRSCER3034C258BDE710858DABETITISARE18A3
056213237 4877022BB4340BE8E48A00 T FARAD4CBTIFEE3FES
74944 CEIRTFZ00FOFCTREBBFE32FY

ADS_SB4SPMOGG48US I3 .pdt 2087FQ8SDACHTEAFQERDE4SAFTA2BRBCATAZBBEFCCFDZIEE
FESTRITOBECART26F480TTTIZTFDOTASFIE2E0S1BESARACHE
07356BD75DDACFFARDZC4801 CESOM

This Acknowladgement Heosipt evidencss raceipt on he notad date by the USPTO of the indicaled documents, characterizad
by the applicant, and including pags counts, where appiicabia, { serves as evidence of recept sirmilar 1o a Post Card, as

Petitioner Samsung Ex-1004, 0812
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described in MPEP 303,

New Applications Under 35 U.S.C 11

3

i a new application is being flad and the application includes the necessary componenis for fiing date (ses 37 ( 153k {dh
and MPER 308), a Filing Receipt (37 CFR 1.54) will ba issued in due course and the date shown on this Acknowledgement
Receipt will astablish the filing date of the applicalion

National Stage of an inlernalional Application under 38 U.8.C 371

i a timely submission o enter the national stage of an intemational application is compliant with the conditions of 35 UL.8.C.
371 and other applicable requsrs;mants a Form POT/DOEGANE =~":’i:('3§5:"!(} aca:e'«i‘:ﬁw“‘ of the application as a national slage
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international F-xﬁmg Dade {(Form POT/RGI0E) will be issuad in due courss, subject to prascriptions concaming natmnaﬁ sacurily,
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WEARABLE COMPUTING BEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS
LEEEE This application is a continuation of U.S, patentt application Ser. No. 17/519.201, filed
1H04/202 1, now U5, Pat. Mo, 11,359,147 issued 03/07/2023, which is a continuation of UK.
patent application Ser. Ne. 17/013.348, filed 09/04/2020, now U.S. Pat. No. 11,188,124 1ssued
PE30/2021, which is a continuation of US. patent application Ser. Mo, 16/224,680, {iled
12/18/2018, now U.S. Pat. No. 1,768,606 issued O9/08/2020, which 1s a divisional of U5,
patent apphceation Ser. No. 15/444,217, filed 02/27/2017, now ULS. Pat. No. 10,156,867 issued
12/18/2018, which claims the benefit of 1.5, patent application Ser. No. 14/5536,062, filed
11/28/2014, now 1.5, Pat. No. 9,582,034 issued 02/28/2017. and U.S. Provisional Application
Ser. No. 62/006,835, filed 06/02/2014, entitied WEARABLE COMPUTING DEVICE and (1.5,
Provisional Application Ser. No, 61/210,201, filed 11/29/2013, entitled FINGER RING DEVICE
FOR ACTIVITY MONITORING OR GESTURAL INPUT. The disclosares of each of the

above applications are herein incorporated by reference for all purposes.

FIELD OF THE INVENTION

J60821 This invention is in the field of wearable clectronic devices,

BACKGROUND OF THE INVENTION
168031 Wearable electronics are an emerging technology with wany apphications for the
wearer, They can iraprove lifestyles, ease access to technology and help monitor activity within
the wearer's body. However, many current wearable electronics are bulky and can be intrusive or
interfere with a person's daily life. In this regard, the wearer may not be comfortable wearing the

device for extended periods of time.

SUMMARY OF THE INVENTION
[G8d4] This invention overcomes the disadvantages of the prior art by providing a wearable
coraputing device (WD) in the shape of a ring. The wearable compnting device can be worn for
extended periods of time and can take many measurements and perform varions fanctions

because of its form factor and position on the finger of a user.
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[O005] {One aspect of the disclosure provides a wearable computing device, comprising: an
wterior wally an exterior wall; a flexible printed civouit board disposed between the mterior wall
and the exterior wall; at least one component disposed on the flexible printed circuit board; and
wherein at least one of the interior wall and the exterior wall defines a window that facilitates at
least one of data fransmission, battery recharge, and statas indication.

{66061 In one example, the window comprises an internal window defined by the interior

wall,
{68071 In one example, the window comprises an exterior window defined by the exterior
wall.

[GO08] In one example, the window comprises a plurality of exterior windows defined by the
exterior wall,

HEEGG In one example, the plurality of exterior windows comprises a first exterior window
and a second exterior window, wherein the first exterior window tacilities battery charging and
the second exterior window facilities data fransmission.

{6014 In one example, at least one concentrated photovoltaie cell, an antenna, and at least
one LED are accessible via the window,

LEHI S Another aspect of the disclosure provides a wearable computing device, comprising:
an internal housing portion confignred to be disposed near a finger of 4 user; a flexible printed
circuit board arranged around a portion of a circamference of an interior surface of the infernal
housing; at least one component disposed on the flexible printed circuit board; and sn external
housing portion configured to seal the at least one component and the printed circult board in an
internial space defined by the interior surface of the imternal housing,

[GBE 2] In one example, the exiernal hoosing portion coraprises a substantially transparent
external potting.

{60137 In one example. the at least one component comprises at least one LED configured to
emil at feast one of visible Hght, infrared radiation, and ultraviolet radiation through the external
poting.

HEHEY fn one example, the at least one component comprises a concentrated photovolfaic

cell confignred to receive concentrated Light through the transparent external potting.

<
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HEEY In one exampde, the flexible printed civcuit board includes a plurality of stiffeper
clements contigured {o engage with 2 corresponding plurality of flanges disposed ou the internal
housing portion.

HLEHITY Anather aspect of the disclosure provides a wearable computing device, comprising:
an external bousing portion; a flexible printed circuit board arranged around a portion of a
circumtference of an interior surface of the external housing; at least one component disposed on
the flexible printed circoit board; and an internal bousing portion configured 1o seal the at least
one component and the printed circuit board in an internal space defined by the interior surface
of the exiernal honsiong,

[GO17] In one example, the intornal housing portion comprises a substantially transparent
nternal potting.

fGB18] In one example, the at least one component comprises at feast one LED configured o
et at least one of visible light, infrared radiation, and wliraviolet radiation throngh the internal
potting.

{60197 In one example, the at least one component comprises a concentrated photovoltaic
cell configared to receive concentrated light through the transparent interoal potting,.

60207 In one cxample, the flexible printed circuit board includes a pharality of stiffener
eleroents configured to engage with a corresponding plurality of flanges disposed on the exiernal
housing portion.

160211 Another aspect of the disclosure provides g systern, comprising: a wearable
computing device, inchuding 2 housing and a photovolaic element disposed at least partially
within the howsing; and a base assembly, the base assembly including a concentrated light source
directed at the photovoltaic element.

{60227 In one example, the wearable computing device includes at least one ferrous element
disposed within the hoosing, and wherein the base assembly incindes af least one magnetic
element disposed therein.

(8231 In one example, the concendrated light source e arranged circnmferentially around the
wearable computing device when the wearable computing device is engaged with the base
assembly.

{6824] In one example, the concentrated Hght source comprises at least one of a laser diode

and a light emitting diode (LED).
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[G025] In one exampde, a housing of the WD defines an opening through which the WD is
coufigured to receive concentrated light.

[6826] In one example, the basc assembly comprises an optical clement for focusing
concentrated Hght emitted from the concentrated Hghi source.

{68271 In one example, the optical clement comprizses a lens and is selected from the group
consisting of concave, convex, plano-concave, plano-convex.

{50281 In one example. the WD coroprises at least one gansparent potting configured to
aliow concentrated light to pass therethrough.

(G829 In one example, the WCD is ring-shaped and the base assembly comprises at least
one post configured to engaged with a finger space of the WCD.

{60301 In one example, the photovoeltaie cell comprises a plurality of photovoltaie cells.
fGB31] Another aspect of the disclosure provides an enclosure for @ wearable computing
device, the enclosure comprising: a base defining a receptacie for receiving the wearable
compating; a Hid configured to engage with the base to substantially enclose the wearable
coraputing device, the lid having an optical element configured to divect incident electromagnetic
radiation to a photovoltaic cell disposed on the wearable computing device to allow charging
thereof

[G8327 fo one example, the Hd includes a plorality of veot holes that provent overheating
within the enclosare.

{6033] In one example, the optical element comprises a lens.

168341 In one example, the lens has a focal length and wherein a distance between a central
portion of the lens and the photovoltaic cell is greater than or less than the focal length,

[G835] Another aspect of the disclosure provides a imepiece system, comprising: a
timepiece having a substantially planar under surface; and a timepicce computing device adhered
o the planar under surface, the timepiece computing device betng substantially ovhiodrical and
comprising: a processor; a memory; and at least one sensor.

[G836] Another aspect of the disclosure provides a wearable computing device system,
comprising: a wearable computing device; an attachiment {frame coupled (o the wearable
coraputing device; and an optical element removably coupled to the attachment frame, wherein

the optical element is configured o direct electromagnetic radiation to a photovoltaic cell
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disposed on a surface of the wearable computing device to allow for charging of the wearable
computing device.

68371 In one cxample, the attachment frame is removably coupled 10 the wearable
computing deviee.

{6381 i one example, the attachment frame engages with an inward-facing surface of the
wearable computing device,

{50391 Apother aspect of the disclosure provides a method of identityving an authorized user
of a wearable computing device, comprising: illuminating a portion of a skin surface of the user;
imaging the portion of the skin surface of the user to generate at least one first image; generating
a reference capillary map corresponding to the user based at least in part on the at least one
nage.

fG8447 In one example, the method further includes rotating the wearable computing device
during the tHurminating and froaging steps.

[Gid1] i one example, the method further includes unaging the portion of the skio surface
of the user to generate at least one second image; and comparing the at least one second image (o
the refercuce capillary map in order to authenticate the user,

6842} Another aspect of the disclosure provides a method of navigating, comprising:
gestoring in a first divection while wearing a wearable computing device; comparing the fivst
direction to a predetermined direction in a predetermined set of directions; providing feedback
based on the comparison of the first divection of the predetermined direction.

168437 In one example, the gesture comprises pointing a finger and the first direction
comprises g first heading.

{8447 Another aspect of the disclosure provides a method of regulating temperatine,
comprising: measuring a skin temperature of & user via a first temperature sensor; Measuring an
ambient temperature via a second teraperatore sensor; coroparing the skin teroperatore to a
predetermined threshold temperatore; and adjusting the ambient teruperatare based in part on the
COMPArson.

{8457 i one example, measuring the skin temperatire comprises measuring the skin
temperature via a fivst teroperature sensor disposed at an inward facing surface of a wearahie

computing device.

oY
o
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[G846] in one example, measoring the ambient iemperature comprises measuring the ambient
femperature via a second temperature sensor disposed at an outward facing suriace of the
wearable compnuting device.

JGB477 Anather aspect of the disclosure provides a method for controlling appliances,
comprising: identifving a posttion of a first appliance in a room; gestoring a first gesture ina
direction of the first appliance; identifying the direction of the first direction via a wearable
coraputing device; issning a controlling comunand o the fivst apphance based fo part o the
identified direction of the gesture.

(048] Another aspect of the disclosure provides a method of generating an alert,
comprising: authenticating a first wearer of a first wearable computing device as a first
authenticated user; transmitting first biometric data associaied with the first wearer; associating
the first biometric data with a first profile associated with the first wearer of the first wearable
compiting device; comparing the first biometric data with a group profile comprising aggregated
biometric data from a plurality of distinct wearers of a plarality of distinct wearable computing
devices; and generating an alert if the first biometric data falls outside of a predeterroined
threshold set by the aggregated hiometnc data.

68497 In one example, the biometric data comprises at least one of heart rate; ECG profile:
blood sugar, and blood pressure.

HHEEE In one example, the plorality of distinct wearers share a common trait, resulting in
their aggregation nto the group profile.

{68811 In one example, the common trait comprises at least one of! age, gender, profession,
and location.

(8521 Anather aspect of the disclosure provides a wethod of determine a samplhing rate of a
wearable computing device, comprising: determining an activity level of a wearer of a wearable
computing device based at least 1o part on data from at least one sensor disposed onboard the
wearable computing device; comparing the activity level to a predetermined activity threshold;
and tncrcasing a st sensor sarapling rate i the activity level 1s above a predetermined activity
threshold.

{6083 Inone example. the rcthod further includes decreasing the first sensor saraphing rate

if the activity level is below a predetermined activity threshold.
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[O054] in one example, the predetermined activity threshold comprises an acceleration

rueasurernent.

BRIEF DESCRIPTION OF THE DRAWINGS
[(GBE5] The invention description below refers to the accompanying drawings, of which:
{60361 FIGS, 1A-C are perspective views of 8 WCD in accordance with some embodiments;
{50871 i 2 48 an abstract fanctional diagram iHostrating example components within the
WD in accordance with some embodiments;
[GBE8] FIGS. 3A-C are views of windows of a WOD with example components exposed in
accordance with some embodiments;
{60591 FIG. 4 13 an exploded view of a WD illustrating s battery and a flexible circunit
which are configured to it inside the housing of the WCD in accordance with some
embodiments;
{06851 FEG. 5 is a perspective view of the flexible circnit of FHIL 4 in accordance with some
embodiments;
{06611 FIG. 648 an exploded view of a WD with an alfersative charging roechanism in
accordance with some embodiments;
{8621 FIG. 7 is a perspective view of aun alternative design of a WCE in accordance with
some embodiments:
{6063] FIG. 8 18 an exploded view of the WCD of FIG. 7 ilastrating another alternative
charging mechanisn in accordance with some embodiments;
[G064] FIGS, 9A-B are example screenshots tustrating a user interface of a mobile
application in accordance with some embodiroents;
[G065] FIGS. 10A-F are perspective views of a wearable computing device (WD)
according to one o more aspects of the disclosare;
REES Y Figs 1 is a cross section of a WD according 1o another aspect of the disclosure;
30671 FIGS. 12A-F are views of a WD according o another aspect of the disclosore;
{8681 FEGS. 13A-B are views of a WCD according to another aspect of the disclosure:
{60691 FIGS. 14A-C are views of a WCD according o one or more aspects of the disclosure;
{6876 i 15 is a perspective view of a base assemsbly and WD according 1o oue or more

aspects of the disclosure:
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(68711 FIG. 16A is a schematic view of a W showing components used for identifving
the wearer of the WO,

68711 FIGS. 16B-C are perspective views of a skin surface according 9 oneg or more aspects
of the disclosure;

{68731 FIGS. 17A-C are perspective views according 1o one or more aspects of the
disclosnre;

{50741 FIGS. 18A-B are embodiments emploving the navigational features of the WO
48751 FIGS. 19A-D are various embodiments for controiling environments of a user
according to one or more aspects of the disclosure;

[G076] FIG. 20 is a perspective view of the hand of a user emiploving a two-factor
authentication technigue according to one or more aspects of the disclosure;

fGB77] FIGS. 21A-D illnstrate embodiments for charging aceording {o one or more aspects
of the disclosure;

{68781 FEGS. 22A-B ilustrate embodinents according to one or more aspects of the
disclosure;

{06791 FIHGS. 23A-B illustrate WODs performing proximity fonctions according {0 one or
more aspects of the disciosure;

[GH80] FIGS. 24A-B illustrate gestore inputs according o one or more aspects of the
disclosure;

{60811 FIG. 25 is a perspective view of a WCD 268¢ eroploying a reset function;

{60821 FIGS. 26A-0 are views of a WD ocleding an LED indicator according to one or
more aspects of the disclosure;

{8831 FIG. 27 is flow chart depicting a method of communicating with a near field
communication {NFC} device according to one or more aspects of the disclosure;

{50841 i, 28 depicts a3 methed of mouitoring activity according o one of more aspects of
the disclosure;

[GB85] FIG. 29 depicts a method of determining whether a user 18 wearing gloves according
to one or more aspects of the disclosare;

{6086] FIG. 30 depicts a method of securing data onboard the WD according o one or

more aspects of the disclosure;
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{60871 FIG. 31 depicts @ WD with a pair of LED indicators disposed at an inward-facing
portion of the WDy,

[G088] FIGS. 32A-C are alert embodinments according to one or more aspects of the
disclosure;

{8891 HIGS. 33A-C are sampling embodiments according to one or more aspects of the
disclosare; and

{50901 F3. 34 is a diagrammatic representation of 2 machine 1o the example form of a
computer system within which a sct of instructions, for causing the machine to perform any one

ot mare of the methodologies discussed herein, may be execunied.

DETAILED DESCRIPTION
HELSE The present disclosure describes a wearable computing device (WCD) that enables a
wearable funess monitor(sYoompuier(s) which is suitable for prolonged nsage with accurate
resuils. The WD can be in the form of a ving that can be worn on the finger of a human {or
animal) oser. Although the WCD of the present disclosare is depicted as g ring that can be worn
on the finger of a aser, other shapes, designs, and form factors can be wilized for the WD, For
example, the WCD can be in the form of a wrist band, bracelet, necklace, earring, or any other
type of wearable accessory. In this regard, references to the finger of a user in the prosent
application can be considered 1o apply to other portions of 2 human body depending on the form
of the WCD, such as wrist, neck, ear, cto.
i6092] The term “coupled” as used hersin means connscied directly 10 or connected through
OnS OF Tore ervening compones or circuits. Any of the signals provided over various buses
described herein muay be time-multiplexed with other sigoals and provided over one or mwore
common buses. Additionally, the interconnection between circuit elements or software blocks
may be shown as buses or as single signal loes. Fach of the bases may aliernatively be a single
signal line, and each of the single signal Hues may aliernatively be bases, and a single line or bus
might represent any one or voore of a myriad of physical or logical mechanisms for
communication {£.g., a network) between components. The present embodinents are not to be
construed as limited to specific exarnples described herein but rather to inclade within their

scope all embodiments defined by the appended claims.
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[G093] F1G. 1A 15 a perspective view 338 of a WD 1186 llustrating an exterior window 128
i accordance with some embodiments, and FIG, 1B ¢ a perspective view 12 of the WCD TH)
of FIG. 1A illostrating an interior window 138,

LEE Y As previously mentioned, i is recognized in the present disclosure that conventional
wearable fitness monitors such as clip-on devices, wristbands, or watch-type monitors stilf often
suffer from inaccuracy mainly hecause they lack constant and consisient ways o read from the
body arcas they aim o muonitor. It can also be an extra burden for the person {o remember and
wear such conventional fitness monitors cach time the person perforim exercises in order to
create an accurate istory tracking the exercise activities,

[GO95] Accordingly, the present embodiments of the WD 138 can function as fifness
monitors/coraputer which is suitable for prolonged usage 50 gs to create accurate resulis, In
addition or as an alternative to fitness monitoring, as will be discussed in more detail below, the
WD 118 can function as a remote fng device throngh, for example, gesture recognition. In
some embodiments, the WCD 116 can further function as a sleep muonitor, a heart rate sensor, a
cardiac monttor a body temperature detector, or the like. B is noted that, for those embodiments
which can function as a cardiac monitor (e.g., that measures electrocardiogram (HKG)), i may
be necessary 1o establish a closed ioop {e.g., for the clectrical measurement of EK(G) across the
heart. As such, in some of those embodiments, a separate conductive pad can be coupled to the
W 134 so that 3 user can pinch the pad with fingers on an opposite hand,

{6096] Specifically, in some ernbodiments of the present disclosure, the WD 116 can be
worn by the aser {e.g., on a finger) for fitness, physical activity, biological data monitoring as
well as for gestoral input or other suitable porposes, As shown in FIGS. 1A and 1B, the WCD
118 can inchude the oxterior window 128 on its exterior wall for inputfoutput data transmission
and reception, hattery recharge, or status indication. The WD 118 can also include the interior
window 134 on its nterior wall for various monitoring or sensing activities. The form facior of
the WCD B18 allows it o be worn {or prolonged hours with constant and consistent contact with
the skin area, thereby creating a more reliable and extended recording (e.g., as compared to
aforementioned conventional fitness mounitors) of the user's fitness activity, physical exercise, as
well as health inforroation such as heart rates and body temperature. More implerentation

details regarding the WO 118 are discussed below.

10
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{60971 FIG. 10 is a perspective view of an alternative WD design 1312 of the WD 18 of
FIG. 1A in accordance with some embodimends. As shown in FIG, 1, the WCD 112 includes
second exterior window 124 in addition to a first exterior window 122, The two exterior
windows 122 and 124 can include spacing between the two windows 122 and 124 so that the
mechanical strength of the housing structure of the WD 112 may be stronger than that of the
WD 118, which is shown to include one single exienior window 128, Further, in some
embodiments. radio antennas (e.g., Bluetooth) or other sensitive circuitry can be positioned in
the second exterior window 124 away from the first exterior window 322 so that guality of
reception may be improved.

[GO98] FIG. 2 is an abstract functional diagram 288 iHlustrating example components within
the WD (e.g., WD 114) in accordance with some ernbodiments. As shown in diagram 206,
the WCD 118 can include a processor module 23, a plurality of sensor modules 224§, a stams
indicator module 238, a power generation and management module 244, a commuanication
module 2588, a memory 268, and miscellaneous modules 278 (e.g.. a real-time clock (RTL)
crystal oscillator as tlustrated in FIG. 2. The WCD 118 can also include a batiery module 186
that provides clectrical power for the WD 11 In some embodiments, the battery 288 can be of
a Hithium-polymer type or a zinc-polymer type. 1t is noted that modules illustrated in diagram 206
are for purposes of facilitating a better vnderstanding of the present embodiments; other suitable
modules may be incloded in the WCD 118 and are not shown for simplicity. As used herein, the
term “components” 15 considered to generally include any of the meodules depicted and/or
described in FIG. 2, as well as any other modules described herein.

LEESS 1t is noted that the aforementioned modules are intended for purposes of enabling the
present erobodivnents, rather thao Hiting. As such, a person of ordinary skill in the art will
understand that the present disclosure covers apparent alicrnatives, modifications, and
eqpiivalents {e.g., combining or separating the moduies) made o the tochnigues described herein.
For examiple, in some embodiments, 8 portion of the communication module 256¢ (e.g., the
Bloetooth Chip as shown in FIG. 2) can be combined into the processor modole 283 For another
example, one or more modules herein can be combined into one to fors a system-on-the-chip
{80

HHEEY The processor module 21 can have generic characteristics similar to general purpose

processors or may be application specific integrated circuitry that provides arithmetic and control

11
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functions to the WD 118, The processor can be any type of processor, such as a processor
mamifactured by Atmel, Freescale, Novdic Semdconductor, ntel®, AMD®, or an ARM® type
processor. The processor modale 218 can include a dedicated cache memory {not shown for
simplicity). The processor module 236 is conpled to all modules 228-276 in the WCD 118, either
divectly or tndirectly, for data and control signal transmission.

{01011 The memory 268 may inclade any suitable type of storage device including, for
example, ROM, such as Mask ROM, PROM, EPROM, EEPROM; NVRAM, such as Flash
memory; Harly stage NYVERAM, such as nvBRAM, FeRAM, MEAM. or PRAM, or any other
type, such as, CBRAM, SONOS, RRAM, Racetrack roemory, NRAM, Millipede memory, or
FIG. Other types of data memory can be emiployed as such are availabic in the form factor
desired.

fG102) In addition to storing instructions which can be executed by the processor module
214, the mernory 268 can also store data generated from the processor madale 238, It is noted
that the memory 260 can be an abstract representation of a generic storage environment.
Avcording to sorne emnboditpents, the memory 268 may be comprised of one or more actoal
memory chips or modules. In some embodiments, the memory 268 can fonction as a temporary
storage {e.z., for firmware updates, and/or for avoeiding accidental malfunctions {(suck as so-
called “bricking™)).

{43431 I accordance with ong or more embaodiments, the sensor modules 228 can include
various sub-modules for the WCD 118 © perform different monttoring o7 sensing activities, A
view 32 of the interior window {e.g., window 136 of a WD {e.g., WD 118) with example
components exposed is shown in FIG. 3B, As shown in the example of FI(3. 3B, the sensor
modules 228 cav include a termperatore sensor 324 a, a ved Hght emitting diode (LED 330 b, 5
tight sensor 328 ¢, and an infra-red LED 328 d. Among the sensors in the sensor modules 228,
those sensors (e.2.. sensors 328 a-328 d) which are directly refated to biological sign moniioring
can be configured and positioned in a way that is close to the skin (e.g.. Tacing the interior
window 130 of the WCD 116). Although not shown in FIG. 3B for sivaplicity, the sensor
modules 228 can forther inclode sensors that are not divectly related to biological sign
monitoring; some examples of these sensors inclode accelorometers, gyroscopes. vibration,
sensors {e.g., a magnetometer or a digiial compass), or other suttable sensors {e.g., for gestare

recognition). The magnetometer can measure the strength and/or direction of a prevailing
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magnetic field. In this regard, the magnetometer can be used during giobal positioning andfor
navigation. In particolar, the magnetormeter can be ueed o roeasure a directional beading when
the WD is in motion and can supplement position data where the WO is out of
conurunication range. In one or more embodiments, the accclerometers in the sensor modales
228 can detect movements in multiple {e.g., 3) dimensions or axes. The accelerometer can
measure force of accelerstion of the WCD and can measure gestures performed by a user while
wearing the WD In other examples, the accelerometer can defect acceleration of the user while
wearing the WD, This can permit tracking of activity level, such as steps taken or number of
laps swum in a pool.

{61047 The temperature sensor can be any type of sensor that detects temperature, such as a
thermistor, PTC, NTC, ete. In another example. the tomperature sensor can use IR light emitted
from an object 1o calculate a surface temperature of the object in a manner clear o those of
ordinary skill in the art,

{31851 Together, the processor module 210 and the sensor modules 228 can enable the WD
116 to perform multiple functions including, for example, pedometer, sleep monitor {e.g., which
wonitors sleep qoality), beart rate seusor, pulse oximetry, skin {and in select embodiments,
ambient temperature. In addition, some embodiments of the WD 118 can further function as a
gestore input device. In particular, the present embodiments recognize that the WCD 138 can
detect finger motions or geshures which may be difficult for conventional fiiness sensors o
detect, such as a tap, a snap. 2 knock on the table, and the like. In some ernbodiments, the WD
136 can otilize the accelerometer to measure the activity level {g.g., arm movement) in
conjunction with the measured heart rate to determine if the user is walking horizontally,
runmng, swimnung, or climbing stairs. Other activities can be identified by the WCD TE may
include biking or sleeping.

{6106] In some embodiments, the WD 18 can also be programaued o learn particnlar
gestures or physical exercise from the user using, for example, a training mode. For example, the
pser can wstruct (e.g., using 4 computer or a mobile device of the usery the WD 118 to enter the
training mode and perform the gesture or physical exercise; the WD 118 can record the
readings from the sensor modules 228, recognize patterns therefrom, and store the result in, for
example the memory 268, so that such gesture or exercise can be recognized by the WD 116

after the training. The WCD 118 can be configured {c.3., via a mobile application running on a
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mnobile device of the user) so that the recognized gestures can perform functions designated by
the user, such as clicks, swipes, unlocks, or media player controls. lo one ernbodiment, the WD
118 can inchude near field communication (NFC) chips so that certain fanctions {e.g.. unlocking
a smmart phone) can be performed when the WCD $18 touches upon or otherwise be detected by
another NFC device. In some embodiments, the unlocking function of the WCD 13} can also
unlock a user device {e.g., a phone) via the communication module 288 (e.g., Bloctooth) by the
WD 118 ansmitting 2 proper undock code.

41471 Moreover, the WCD 138 can function as a key or a conirad device for keyless access
o home, automobile, or other suitable oser authentication processes, The WO 118 can also be
integrated with games and game consoles so that it can function as an input device to those
garaes and consoles, [o some embodiments, the WCD 118 can be adapted for use in medical and
home health monitoring, or as a transportation safety device {(e.g., that broadcasts emergency
messages (o relevant authorities). Additional examples of sensors/functionalities of the WCED
118 can include an inertial measurement unit (IMU) {e.g., for more complex gesture recognition.
a near-infrared (NIR} spectrometer {¢.z., for mcasuring light absorption and deriving blood
glucose/biood alcohol/CO2 content), a Galvanic skin response sensor {e.g., for rocasuring
sweat/nervousness), an clectrocardiogram (ECG or EKG), and so forth.

[G108] In some ewbodiments, the processor module 28 can determine {e.g.. based oo
identified physical activities, rontine pattern, and/or time) a freguency at which one or more
sensors 10 the sensor modules 228 shopld operate. Because it 1s recngnized in the present
disclosure that the heart rate of a human being typically does not vary too widely {e.g.. beyond a
certain percentage of what has been previcusly measured), in some embodiments, the WCD 116
can avtomatically adjust the sensor modales 228 (o.g., to slow downy so as to save power, More
specifically, some embodiments of the WD 116 can include a phase-locked loop or logic to
predict the pulse width by determining lower and apper ranges in which the heart rate is
predicied to be, thus only powering up the sensor modules 228 at the time of the predicted
heartbeats. For one cxample, if the WD 118 dotermines that the user ie at sleep {e.g., based on
the heart rate, the body terperatore, logether with the movements detected by the accelerometer
and/or the vibration detector), the WCD 118 can slow down ifs heart rate detection freguency
{e.g., from 1 measarement per second 1o § measurement per 18 seconds) and skip the

measurement of several heartheats because it is unlikely that the heart rate will change drastically

14

Petitioner Samsung Ex-1004, 0827



PATENT
Attorney Docket Noo 984SPMO0048US 13

during that period. Conversely, if the WO 138 determines that the uscr is performing a high
intensity physical exercise, the WCD 116 can increase the frequency of monitoring and
recording of the sensor modnles 228,

EEIL In sccordance with one or more embodiments, the WCD 118 also includes varions
modules conpled to the processor module 28 for, by way of example but not Hmitation,
input/output data fransmission, batiery recharge, or status indication, A view 388 of the exterior
window (e.g.. window 128y of a WCD (e.g.. WD 1H) with example components exposed 1s
shown tn FIG. 3A. As shown in the examiple of FIG. 3A, the modules configured to face the
exterior window 12§ of the WD 116 can include parts from the status indicator moduole 238, the
power generation and management module 248, and the commaunication module 238,

{6110 Specifically, one embodiment of the WCD 118 includes the status indicator module
230 coupled to the processor module 218 to indicate various statuses. in some embodiments, the
status indicator module 238 includes a light erattting dinde (LED) 338, such as shown in FIG.
3A. The LED 338 can be a single red/green/blue (RGE) LED. In other emnbodiments, the status
indicator module 238 can include other suitable types of indicator devices inclading, for
example, a single color LED, an electrophoretic ink {or “e-ink™} display, a persistent display, or
the like. In accordance with some embodiments, the WCD 118 can uiilize the indicator module
2230 (e.g., via the RGE LED 338 through the exterior window 138) to visually communicate with
the user. For example, a red color can be displayed {e.g., for a predetermined period of time) by
the LED 336 that the WD 1318 needs to be recharged, and a green color can be displayed to
indicate that the WU 11 is folly charged. For another example, a blue color can be displayed
when the communication module 284 is in use. In one or more embodiments, the user can
progran a fitness goal (e.g.. a target heart rate) to the WD 118 so that, for exaruple, a green
color can be displayed when the heart rate is below the target, a yellow color can be displayed
when the target is reached, and a red color can be displayed when the heart rate is above a certain
percentage of the set targel. Sowe embodiments of the WCD 118 include the communication
module 288 tor wireless data transmission. Particularly, in some embodiments, the
communication modole 25¢ includes one Bluetooth chip and a Bloetooth antenna 358, such as
shown in FIG. 3A. Que or more embodiments of the WCD 18 also provides the capability of
storing activity logs {e.g., in the memory 266). More specifically, fitness activities, exercise

histories, as well as recorded biological signs such as heart rate and body fomperature, can be
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stared onboard in the memory 266 of the WCD 118, Each data entry in the activity logs can be
sime-stamped using, for example, an onboard real-tivoe clock {e.g., which may be ncladed 1o
miscellancous modules 278} For power saving and other purposes, the activity log can be
downloaded {c.g.. via the communication module 250y when requested by the user. In other
embodiments, the activity log can be pushed {e.g., via email or other suitable means} by the
WD 110 o a user device at a time designated by the user. In some embodiments, the memory
260 can store up to a full week worth of activity logs.

[G1E1] The WCD 118 can inclnde the power generation and management module 246 for
recharging the battery 288 and for providing electrical power to various modules 218-278 in the
WD 119, Particnlarly, in some embodiments, the power generation and management module
2480 inclodes one or more concentraied photovoltaic (CPV) cells 346, such as shown in FIG. 3A.
The CPVY cells 348 can be high-efficiency tandem solar cells and can be attached on the flexible
printed circuit (e.g., circuit 415, 515, Because the small form factor of the embodiments of the
WD 118, CPY cells 348, which can absorb morve light energy from a wider spectrom of lght
than the traditional solar cells, are used, In some embaodiments, multiple {e.g., 3) CPY cclis 344
can be configured in sevics o provide sufficient voltage andfor current for charging the batiery
288,

[GRE2] According to some embodiments, the WO can oclnde one ot more seusing or
imaging devices that can be any type of device capable of detecting electromagnetic radiation,
such as visible light, IR, NIR, UV, cto. In one example, the device is an imaging device, such as
a IMOS or CCD camera.

JGEE3] According to some embodiments, the WCD 136 can be placed or docked into a
charging station for recharging.

[G114] In some embodiments, the power generation and management module 248 can
chade electrormagnetic indaction charging cotl so thata WCD {e.g., ring 1) can be charged
using an indoctive charger. FIG. 6 shows an exploded view 688 of such alternative embodiment
of WD with the indoctive charging mechanism including the charging coil 644, as well as
battery 680, bousing 612, and rigid-flex PCBA #1535, However, it is poted that there may be a
need to manutacture the inductive charging coil 848 in different sizes that correspond to different
ving sizes. Forther, it is noted that the efficiency of the electromagnetic induction charging

mechanism may be adversely affected by the adoption of a metallic housing. Additionally or
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alternatively, to avoid multiple sized coils mounted o the edge of the ring. the coil can be placed
on the 1nner or enter sides of the ring by positioning the col beoeath 2 window in the metal
housing of the ring.

JGEE5] o order to achieve optimnal power management of the WCD, one or more of the
components can be selecied to minimize power asage. For example, a processor, memory, oF any
other component can be selected based on rated power usage. In one example, it may be
desirable to select componenis that draw current on the order of wicroamps in order o extend the
battery life of the WD and to allow the WD to perform health/activity moniforing functions
between charging sessions,

[G116] In stili some other alternative cmbodiments, the power generation and management
module 240 can include thermoclentric generator {TEG) ruodules so that a WCD {e.g., WCD
716, 810 can be charged by the difference between the body temperature and the ambient
ternperature. FIG. 7 is a perspective view 788 of such aliernative design, and FIG. 8 is an
exploded view 8 of the WCD TES of FIG. 7. Also shown in FIGS. 7 apd ¥ i3 ap alternative
design of the housing for the WCD where the ring includes an outer ring 832 a, an inner ring 812
b, and insulators 814 2 and 814 b, However, it is noted that utilizing TEGs for chargiog the
battery may be less than ideal since the difference between body temperature and ambient
teroperatnre might not be great enough to fally charge the battery, and that in many oceasions
{e.g., during sieep), the temperature difference needed for TEG to generate electricity may
quickly disappear {e.g.. since the WCD 718, 818 may be covered inside the comtorter),

IGIE7] The battery can be any type of battery, such as a rechargeable battery. The battery can
be a thin, flexible lithivro ceramic chemistry battery. In another exarople, the battery canbe
circular formed lithiurg polymer or Hebium jon battery. The battery can provide power to any of
the components described above. In one exampie, the battery can be a lithinm cell integrated
divectly with the flexible PCB described above. Other impleroentations can integrated the batiery
directly onto the housing to reduce the volume of space taken ap by batiery packaging.

[G1E8] The WD can also include one or more polvmer or piezo actuators for providing
appropriaie baptic or physical feedback and alerts {0 a user while the user is wearing the ring.
The piczo actuator can also provide andibie feedback 1o a user,

HHALY As previonsly mentioned, the WCD 116 can be used with a software application {e.g.,

a mobile phone application for the Apple 108 or the Google Android O8) which can run on the
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user's computing device {e.g.. a mobile device such as a smart phone}. Specifically. the software
application can faciliate the mobile device of the user to couple to the WD 1€ (e.g., via the
communication module 288 for data communication, such as downloading activity logs.
changing configuration and preferences, training the WCD. The software application can also
generate a user interface showing the results or readings from the health and fitness tracking
performed by the WCD 138, FIG. 9A is an example screenshot itllustrating such vser interface
1908 displaying funess montoring readings in accordance with some embodiments.

{61267 Further, the WD 310 can be used for gesture inpnt, and the software application can
facilitate the user to customize gesture tnput and cootrol. FIG. 98 is an example screenshot
illustrating such nser interface 1388 displaving sensor readings {e.g., for calibration purposes} in
accordance with some embodiments, In one or more embodiments, the WCD 118 can also be
ased directly with other Bluetooth enabled devices such as electronic locks or keyless car entry.
In other examples, the WCD 188 can also control other devices via a smartphone and other
Wircless LAN enabled devices such as home automation systems.

{81211 FHG. 30 is a view 384 of two exterior windows of an alternative WCD (e.g., WCD
1312 of FIG. 3C) with example components exposed 1o accordance with some embodiments, The
components 338, 346, and 350 shown in FIG. 3C function similarly fo those components
described in FIG. 34, However, some coroponents {e.g.. antenna 384) can be positioned to face a
different exterior window than the exterior window the rest of the components face. This may
increase the mechanical strengih of the housing structure of the ring. and/or may redoce signal
interference among the components,

L g FIG, 4 15 an exploded view 408 showing an exemplary WCD 438 (e, WCD 118
illustrating a battery 486 and a flexible cirenit 4158 which are configured to fit inside a housing
412 of the WCE 418 It is recognized by the present disclosare that a inman being's finger can
core 1o varions different sizes and so should the WCD 418, In ovder to reduce the cost of
manufaciuring different sives of printed circnits, in some embodiments, the modules 238278 (of
FIG. 2y are formed on a flexible or nigid-tlex pringed circoit {FPC) board, an example 866 of
which is shown as FPC 815 in FIG. 5. In particalar, one or more embodiments provide that the
FPC 515 and the battery 488 are not specific to a ring size, and that the same circuitry and/or

battery can fit a multitude of sizes.
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{4123} According to some embodiments, the WCD 438 provides a desirable form factor for a
user (o wear it for a prolonged period of thue. The edges and the shape of the WCD 418 can be
configured in a way that is comfortable and ergenomic: for cxample, the finished parts of the
emhodiments are t© be free from burrs and sharp edges. The material which forms the housing
portion of the WD 418 can include medical grade metallic alloys that redunce the likelithood of
abiergic reactions, Examples of the housing material include stainless steel, tungsten carbide,
fitanduro alloy, silver, platinam or gold.

f6124] In the examples shown in FIG. 4, the U-shape of the ring housing 412 allows for the
flexible PUB 415 1o be inserted into the edge of the WCD 418, The windows (e.g., windows 128,
130 on the walls of the WD 418 can align with the operating circuitry to allow, for example,
battery charging. Biuctooth connection, and user feedback LED/micro display on the outer wall,
and bicological feedback sensors {e.g.. pulse pximetry, temperatire sensor) on the inper wall, In
one or rore ernbodiments, the WD 418 can be corapletely sealed nsing potting cpoxy. The
sealing epoxy can be transparent to allow light to pass through for the CPVs and sensors. In
some embodinments, the WCD 418 can be potied with two different componnds. In these
cobodiments, the body of the WD 410 can be filled with clear roaterial, and the edge of the
WD 419 can be filled with an opaque material so that different colors can be incorporated (2.g.,
as a decorative elementy. |t is noted that sealing the assembly using potting epoxy can also bring
the additional benefit of making the WCD 418 completely or almost completely waterproof as
well as increasing the structaral rigidity of the WCD 414

fB125] Interoal Housing/External Potting

[G126] FIG, 124 is a perspective view and FIG. 108 is a side view of a WD 1260
according to one or more aspects of the disclosure. The WOD 1288 can be in the shape of aring
and can be worny on any of the five fingers {inclnding the thamb} of {typicaliv} a human user. In
this regard, the WD 1208 can define an interior diameter di and exterior diameter &, The
interior diameter di can be defined as the distance between opposiog points on the interior
surface of the ring, with the interior surface being the portion of the WO facing the finger of a
wser while the device 1s worn by the user. The interior surface of the WD can generally define a
finger space for receiving the finger of the user. The exterior diameter dy can be defined as the

diameter between opposing points on the exterior surface of the ring, with the exterior surface
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being the portion of the WD opposed to the tnterior surface and facing away from the finger of
the user.

fGE27] The intertor diameter di and exterior diameter dy can be any size to accommodate any
finger size. In one example, dais deterroined by di plus o thickness of any components and/or
flexible circuit boards disposed within the WCD. Additionally, although depicted as being
circular, the finger space of the WCD 1288 can be any shape, such as ovalar, ellintical, or the
fike, {0 accomumadate nsers with atypical {finger profiles. In these exaroples, the dirensions of
the interior and/or exterior diameter may be measured according to other variables, such as
iength, width, major diameter, minor diarpeter, efc. By way of non-limiting example, the WCD
interior diameter di {the diameter generally defining the ring size) can be in an approximate
range of 12 mm to 24 num so as (o accommodate finger sizes ranging from a small child to a2
larger aduly, and on any acceptable finger, including the thumb. The exterior diameter d; can also
be any reasonable size or shape, and can define an approximate range of between 18 mm and 30
sun. Likewise, the thickness between diameters dyand da can vary widely, but can typically
reside in an approximate range of 1.5 mim t0 3 rormn, The width WER of the WCD along the
direction of finger extension (finger longitudinal direction) is widely variable, and can be
sclected, in part to accommodate internal and external components. In a non-fimiting example,
the width WR is in a range of approsimately 3 o 1o 8 .

{31281 The WD 1288 can include an overall bousing 1216 that includes an internal housing
1212 and an external potting or encapsulant 1234, Together, the infernal housing 212 and
external potting 1234 combine to form the overall form factor of the WCD 1268, in addition to
providing & housing for one or more glectronic componeunts stored within the honsing 1288 of the
WD 1284, a5 will be deccribed in greater detail below.

{31297 The internal housing 232 can be formed of any material, such as a nonconductive
material, a conductive material, a ferrous material and/or a nonferrons metal, composite matenal
{e.g. carbon-fiber andfor glass fiber composite) 2 dielectric material, or a combination of any of
the above. In one example, the matenial of the inner bousing 1212 is conductive and vonferrons,
such as alwmimmm, titasium, or stainless stecl. In other examples, the internal howsing can be
formed of & polymer, such as plastic. The external potting 1214 can be formed of any material,

solid or gelatinowns, that can provide resistance to shock and/or vibration and can prevent
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moisture and/or debris from entering the housing 1218 of the WD 1288, such as silicons,
cpoxy, polyester resin or any other polymer.

61307 In one example, the external potting 3214 can be transparent. In this regard, the
transparent oxternal potting can allow electromagnetic radiation, such as visible, IR, or UV Light
sources from inside the honsing 12348 to pass throogh the external potting 1214 without the need
of 2 window or discontinuity in the exiernal potting 1214 and without changing the optical
propertics of the radiation. lo the same vein, electrorsagoetic radiation sowrees, such as visible,
IR, or UV light. external to the housing can pass through the external potting 1234 and can be
detected by, sensed by, or fall incident upon internal components of the WD 1288 without the
need for 2 window or discontinuity in the housing and without changing the optical properties of
the radiation. In snother example. the external potting 1234 can be tinted. The tint can be
cosmetic and can prevent the internal components of the WCD to be visible by the user. In this
regard, depending on the tint, optical properties of Hght passing therethrough may be slightly
changed. For example. certain colors of the Hght can be filiered and can result in decreased
power transmission, The above description regarding external potting 1214 can be applied to any
of the pottings described below,

fG131] The internal housing 232 can define a window 1216, In one example, the intornal
housing is formed of a material that completely or partially prevents hight {or other
electromagnetic radiation} from passing through the internal howsing 1212, 1o this regard, the
internal housing 1232 can define the window 1216 to allow for such radiation to pass through the
housing 1212, As shown, the window 1216 can be generally elliptical-shaped, but can be any
other soitable shape according (o other examples, such as rectangnlar, civcular, ovular, ete. Since
the window 116 is defined by the internal housing 1212, the window 1216 can face the finger of
the user while the user is wearing the WD 1288, which can provide many advaniageous
features and implementations, as will be described in greater detai] below,

31321 PG 100 is a front view of the WO and FIG. 10D is 3 oross section of the WD
1264 along the Hoe A-A of FIG. 10C. As shown, the intersal hoosing 1212 can bave a generally
LUl-shaped internal surface 1212 a to accomunedate one or more internal components and can
define a pair of Hanges 1212 b and 1282 ¢ The external potting 1214 can extend hetween the
flanges 1212 b and 1212 ¢ of the internal housing to provide an internal space 1228 o

accormmaodate one or more components. By virtue of the external potting 1214, the internal space
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1228 defined by the internal surface 12312 a and the extornal potting 1214 can be hermetically
sealed, therehy proventing debris, dust, moisture, or any other unwanted floids or materials from
interacting with the interpal components of the WCD 1288, Although not depicted. the internal
components can reside within the internal space 1228, and the external potting 1214 can be
disposed tmumediately atop the components to provide the seal.

{61331 FIG. 10F is a perspective view of the internal houosing 1282 without exiernal potting
1214 As shown, the internal swrface 1212 4 defines a generally Us-shaped surface for receiving
the components.

{31347 FIEG. 10F 18 2 perspective view of the internal housing 1212 with a portion of the
external potting 1214 removed and showing one or more components 1238 and printed cirenit
board (PCB)Y 1248, The components and PCB can be constructed as flex cirenits, thereby
atlowing the components 1230 and PUB 1248 to be geometrically configured within the ring
shaped iternal space 1228, The PCB 1248 can be any type of flexible material clear to those of
skill, such as polvinnde, PEEK, etc. Additionally, the PCB could be rigid-flex whereby panels of
RE4 are connected together with a flexibie substrate.

{0135 As shown, the PUB 1248 and the components 1238 can be disposed within the
internal space 122§ generally defined by the internal surface 1228 a and the flanges 1228 b-c.
The PCB 1248 can define ove or more folding regions 1242 that allow the PCB 1248 1o conform
to the circamference and/or perimeter of the internal sarface 12312 a. The POCR 1248 can extend
around at least a portion, or up to an entire ciroumderence, of the internal surtace 12332 a. Inone
example, the size of the inlernal diameter &i of the WD can determiine the portion of the
internal surface 1232 a around which the PCB 1248 extends. IHostratively. for a larger ring size
and a larger internal diaroeter dy, the POUB 1244 can extend only a portion {an arc) of the overall
circumierence, while for smaller ring sizes a greater portion {arc) of the circumference can be
emploved to accomodate PUCB 1240 and the internal components 1238, The adiacent portions
of PCB can form an arc angle therebetween by virtue of the fulding regions disposed
therebetween, allowing for the PCB to he conforrn {o the tnternal surface 1212 a.

{G136] External Housing/Internal Potting

{61371 FIG. 11 is a cross section of 2 WD 1388 according to another aspect of the
disclosore and Hlustrative ernbodiments, In this example, the WCD 1388 inchides a housing

1316 that includes an external bousing 1312 and an internal potting or encapsulant 1314, The
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external housing 1312 includes an internal surface 13312 a that has a generally C-shaped cross
section—but alternate cross section shapes, such shapes with an external notch or groove. The
external housing includes flanges 1312 b-¢ that extend toward each other, beyond portions of the
internial surface 1332 a. to define a partially enclosed indernal space 1328, In an assembled state,
the WO 1388 can include a battery 1338, a PCB 1348, and components 1358, which can be at
fcast partially or cornpletely disposed within the partially enclosed internal space 1326 The
internal potting 1314 can extend between the flanges 1382 b-¢ and can seal the partially enclosed
internal space 1328, The components can be encapsulated by the internal potting 1384, The PCB
1348 and components 1358 can extend along an inner cocamference of the interpal surface 1312
a.

{61351 Hiustratively, the external housing 1312 can be formed of the same materials as the
internal housing 3212 described above, and the internal potting £334 can be formed of the same
materials as the external potting $214 described above. As also described above, the internal
potiing 1314 can be transparent and the external housing 1332 can defive one or more windows
according to one or more aspects of the disclosare.

{01391 PG 12A s g cross section of a WD according to another aspect of the disclosure
and Hustrative embodiment. In this example, the WD 1480 inciudes a housing 1418, internal
surface 1412 a, av internal or exterpal bousing 1412, an internal or external potting 1414, an
internal space 1428, a battery 1434, a flexible cirenit 1448, and one or more components 1454
This cxample 15 simular to the cxamples described sbove with respect to FIGS, 10 and 13, except
the addition of a stiffener element 1442 and the flanges 1412 b-c extend further into the space
1424 toward one another such that the Hanges 1412 b-o overlap with the stiffener clement 1442,
HOE ) FIG. 128 is a perspective view of the PCB and stiffener element of FIG. 12A. Ac
shown in FI(G. 12B, the stiffener clement 3442 extends beyond an overall width w of the PCB
1448 and extends wider thao a distance between flanges 1412 b-¢. The stiffener eleroent is
disposad between folding regions 1444, The PUB 1448 can inclode one or more stiffener
eleroents 1442 attached thereto, and the clements 1442 can be disposed peniodically (in separated
intervals) along a length 1 of the PCB 1448, As shown in FH3. 12€, the stiffener element 1442
can he disposed underneath the flexible circuit 8448, 2.g., on a face of the Hexible circuit 14449
opposed to the face on which the components 14588 are disposed, and can be permanently or

semi-permancntly attached thereto. The stiffener clement can be implemented in any of the
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configurations described, and in particular, with either the internal housing/external potiing
arrangement or the external housing/internal potling arrangement.

[G141] The stiffener clement 1442 can be formed of any material, such as polyamide or thin
FR4, depending on construction of the PCB 1448, In particnlar, the material of the stiffener can
be chosen to be more or less {lexible than the PCR 1448. In oue exanmple, the stiffener clement
1442 can be a polvamude stiffener disposed on a back surface of a fiexible PUB. In another
example, the stiffener elemeot 1442 can be FR4 and can be substantially flush with respect to the
flanges 1412 b-c. In this regard, the stiffencr element can extend substantiaily the distance
between flanges 1412 b-¢ and may not deform upon insertion into the space 1428, The saffener
clement can inclode surface features disposed on an edge thereof, with the edge facing one of the
flanges 3412 b-c. The sorface features can include a sawtooth profile {e.g.. intersecting straight
lines at acute angles), or any other type of feature capable of providing an interference fit
berween flanges 3412 b-c,

{61421 FEG. 121 shows a cross section of the WCD at a point in tme during
assembly/manufacture when the PCB 1444 1s being inserted into the internal space 1426 and
prior to the applcation of potting 1414, As shown, the stiffener 1442 contacts the flanges 1412
b-c of the housing 1418 by virtue of the width w of the stiffencer element 3442, Upon an
application of force, the PCB 1448 and stiffener 1442 assembly can be inserted fnto the internal
space 1428 o this vegard, the stiffener element has a predetermined {lexibility that allows fora
certain amonnt of flexion, as shown in FIG. 12D, The fiexion allows for the flexible cirouit 31448
t¢s be wnserted within the internal space 1428 and can prevent the {iexible civcuit 1448 from being
removed or fromn accidentally falling out once mserted, In this regard, the flexible cirenit 1444 is
held o place within the space 1428 by virtoe of the width of the stiffener element 1442 and the
distance between the flanpges 1412 b-c. Once inseried, the potting 414 can be applied free of the
concern of irnproper positioning of the flexible cireunis 1448,

{31431 Fids, 12F 19 a cross section of the WO of after a potting material 1414 has been
applicd subseguent to the WCD of FIG, 121

{1441 Inper/Guter Bands

{61451 FIG. 13A depints a perspective view of 2 WCD 1500 asccording to another aspect of
the disclosure. In this example, the WCD inchides a housing 1518 that includes an internal

housing 1512 and an external housing 1534 The internal housing 1532 can be similar to the
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internal housing described above with respect to internal housing 1212, and the external housing
can be simptlar to the external housing described above with respect to exiemal hoosing 1312
The internal housing 512 can inclnde one or more windows 1516 that can allow
electromagnetic radiation {c.g. visible and near-visible Hght) to pass therethrough, allowing i to
fall incident upon components disposed within the housing 85818 and allowing EM radiation
sources {(e.g. visible ight, RF, IR, ete.) within the housing to exit the housing,

EHELY FiG 138 15 an exploded view of the WD 15388, As shown, the WO can include
internal housing and external housing 1532 and 1514, The WCD can {unther include a PCB 1548
and coroponents 1556, Once the housings 1512-1514 are assembled and the PCB 1548 and
components $558 are assembled within space defined between the housings 1512-414, potting
fayers $8302 and 1504 can be applied to seal the WUD at both sides thereof to ensure a secure
seal.

(61471 Tnner/Outer Bands With U Shaped Window

{61481 FIG. 14A 18 ap exploded view of 2 bousing 1618 and a PCB of a WU according to
one or more aspects of the disclosure, The WCD 1680 comprises a housing 16318 with an integral
wner wall and onter wall 1612 and 1614, The housing can be made of any waterial, such as any
material described above with respect to the internal/external housing structures. In this example,
the wnner and outer walls 1612, 1614 each define 2 window in the shape cutaway portions 1616.
The cutaway portions are bounded on three sides by the walls 1612 and 1614 and unbounded at
the other side thereof. The cutaway portions 1616 can be aligned with one another to ensure
trapsmission of radiation inlofout of the bousing 1618 The space 1628 between the juner and
outer walls 1612, 1614 can receive a PUB 1640, battery, components, ¢tC,

(3149} FEG. 148 is a cross section of FIG. 144 along Hoe B-B. As shown, the inner and
cuter walls 1612, 1614 arc directly connected by a tloor 1618, The space $620 is defined by the
space between the joner and outer walls 1612, 1614 and the floor 1618,

EHE Fis 140 15 a perspective view of the WUD with potting material 1636, As described
ahove, the PCB, battery, and compounents can be disposed within the space. Ouce disposed
therein, a poiting 1638 can be provided atop the components and within the cutaway portion
1616, The potting 1638 can be transparent to allow for transroission of Hght through the cutaway

portions 1616,
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(G151} FI1G. 15 is a perspective view of a base assembly 1738 and WD 1708 according 1o
one or more aspects of the disclosure. As shown, the WED 1788 is 1o the shape of a ring and the
basc assembly 1758 includes a post 1754 for receiving the ring. The post 1754 can be cylindrical
and can be sized and shaped according to an internal diameter of the WCD in order for the WCD
to be received on an external surface of the post. The first opening 1752 of the base assembly
1758 is tormed on g portion of the nost 17584 such that, when the WCD 1788 is stored on the
post, the second opeotng 1712 can be aligned with the first opening 1752 to cosure aligrunent of
the CPY and the concentrated light source. The base assembly can receiveftransimit power andfor
data via external inpat/output 1795, which can be a DO power inpat, a USBE input connection or
any other acceptable connection/forn: factor.

{61521 In some examples, the WCD can be adapted 1o uniquely identify the wearer of the
WD using, for example biometric features unique to the user.

(6153} FIG, 164 is a schematic view of a WCD 2188 showing components used for
identifying the wearer of the WCD. As shown, the WD 2108 can include one or more infrared
itlomination sources 2118 and an infrared CMOS imaging device 2128 The finger 2198 can
extend through the finger space of the WCD and the IR source 2118 can illominate a portion of
the skin of the finger 2198, The IR UMOS imaging device 2128 can receive light that has been
reflected from the skin surface and prodoce an fmage of the skin of the finger 2198, A shown,
the IR source 2116 and the imaging device 2128 are positioned near the interior sirface of the
WD, e.g.. the surface facing the skin of the finger. The IR tllumination can pass through a
window provided on the interior housing or can pass through a transparent potting material,
fG154] During the frpaging process, the WD 2380 can be rotated about an axis passing
through the center of the finger space and along the longitudinal direction of the finger. In this
regard, the imager 2828 can capture a larger swath of the skin surface than if the WCD 21986
were beld stationary with respect to the finger doring the frnaging process.

EHERY At the time of first use, or any time thereafter, the user can generale a reference
capillary wap in order to dentify imselffherself as the avthorized user of the WD, As
described above and iHostrated in FIGS. 168-C, the user can rotate the WD around the finger
to capture bage data of an analyzed section of skin 2192 and on or more capiliaries 2194 of the
user currently wearing the WD, The image data can correspond to an overall analyzed section

of the skin 21%6 of the wearer. The image data of the capillaries can be used to generate a

26

Petitioner Samsung Ex-1004, 0839



PATENT
Attorney Docket Noo 984SPMO0048US 13

reference capiliary map of the wearer, which can be stored in the memory, such as flash memory
or EEPROM, of the WD,

[G156] When the same user puts the WCD on his or her finger after generation of the
reference capitiary map, the WD can capture image data of the wearer's skin surface that can be
compared fo the reference capillary map stored in the memory. In this regard, the user nead not
redate the device around the finger. Insicad, the WCD can compare a subset of the gathered
image data to a corresponding subset of reference capillary map. It there a watch, within a
predetermine error tolerance, the WCD can uniguely tdentify the wearer as an authorized user of
the WD and as the anigue wdividual who generated the refercnce capillary map. Qnee
authorized, the wearer can have access to certain functions, features, data, or other content that is
not otherwise available without authorization. In ancther exarnple, the identificationcan be a
step in a transaction or other type of authorization, such as an electronic payment, bank
transaction, ete. If the gathered data does not roatch the reference capillary map, then the nser
may be prevented from accessing certain features on the WM

{157 Hiustratively, the comparison process bebween sensed capillaries and some or all of
the capillary map can be unplemented using basic pattern recognition algorithms {processes)
instantiated in the electronics of the W Such processes can rely on edge detection and similay
technigues that shonld be clear to those of skill in the art and can be sowrced from various
commercial vendors of bometric recognition software.

{G158] In another exarople, the iHuminaton can inclode NIR ilomination and can project
radiation into the skin of the finger. The reflected NIR illumination can then be analyzed to
deterroine one or more characteristios of the blood, such as blood alechol levels, blood glucose
ievels, and blood oxygenation levels. In this regard, the WCD analyzes the reflected radiation to
identify wavelengths that were absorbed from the projected radiation by the blood of the user.
Technigues and processed used in conjancion with commmercially available venons oximeters
{for example} can be employed to undertake certain readings.

(G159 FEG. 17 A 18 a perspective view of a user emploving BECG monitoring according to
one or more aspects of the disclosure. In this example, the user can wear the WCD 2280 on 2

first finger 2238 of fivst hand 2224, and can touch a second finger 2238 of a second hand 2348 w0

<

.

an exterior surface of the WD 2266, This can provide an electric pathway 2238 through the

27

Petitioner Samsung Ex-1004, 0840



PATENT
Attorney Docket Noo 984SPMO0048US 13

body, as shown in FIG. 178, allowing for the transmission of electrical current between distant
portions of the body,

61607 Bl 17 is a perspective view of 2 WCD that can employ ECG monitoring
according to one aspect of the disclosare. In this example, the WD 2286 includes an
internalfexternal housing 2258 with a conductive pad 2268, The conductive pad 2260 can be
clectrically isolated from the external/internal housing 2286 of the WCD, thereby providing
distinet and solated electrical contacts on the WD, The internal/extiernal housiog 2258 can he
in clectrical communication with the fivst finger 2218 of the first hand, while the conduactive pad
2264 can be in clectrical coromunication with the second finger 2230 of the second hand. In this
regard, an electrical path 2258 is formed through the respective hands 2228, 2248 and through
the rest of the user's body, particularly through the chest. In this regard, the WOD can take
various glectrical measurements of the user, such as ECG. The ECG measurement can include
measuremends of the varions waveforms, such as P-U waveforms, The WCD can store such ECG
data in a memory and/or can communicate the daia to a wirelessly connected mobile device. In
another exaruple, the WCD can eraploy electrically isolated internal and external housings. such
as those described above. In this regard, the conductive pad may not be utilized, and the user can
wear the WCD on a first finger and apply the second finger anywhere on the external housing.
[Gi61] The WD can also serve as a monitor for those whe are mobility impaired or who are
prone 10 falls, such as disabled persons and/or retired persons. The accelerometer ouboard the
WD detect a fall of the user via a sudden change in acceleration data. The WD, in conjunction
with a mobile device andfor one or more base stations positioned around the home of the gser,
can determine the position of the user within the house. For example, the mobile device can
employ GPS capabilities, and either the mobile device or the base stations can use GP3 in
combination with Wibi signal strengths to determine the Iocation of the user within the house.
The WD can then issne an alert, either directly or indirectly (via the mobile device or base
station) to a thivd party that a fall has occurred. The alert can be a phone call, lext message, o-
mail, or any other type of communication. The third party can then take appropriafe yoeasures (o
aid the fallen user.

{81521 The WD can also monitor heart rate and/or temporature, in addition to the other
monitored characteristics described above. I any of the monitored characteristics 18 abnormal,

£.g., measured parameters cutside of a predetormined threshold range, an alertcanbe sent o a
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third party. In some cxamples, the third party can be a medical health professional, snch as a
doctor, nurse, caretaker, ete. B 1s noted thay, for those embodiments which can function as a
cardiac monitor {£.g., that measures clectrocardiogram (EKG)), it can be nocessary to establish a
closed loon {e.g., for the electrical measurement of EKG) across the heart. As such, in some of
those embodiments, a separate conductive pad or other skin-contacting structure/probe can be
coupled to the WCD so that a user can pinch the pad with fingers on an opposite hand,

{3163} Since the WD bas the form factor of a ving, the WCD s designed to he worn over
long periods of time by a user with little o no discomfort or interference. In this regard, the
WD can wonitor the above-described, monitored characteristios over long periods of time {e.g.
woeks, months, eic.), and determine trends in the data. For example, the WCE can measure heart
rate over a long perind of time and determine a unique resting heart rate for a user. It the user's
heart rate deviates from the resting heart rate, the WCD can be arranged to issge an alert to a
third party. In one specific exarmple, the WD can use appropriate processes to analyze both the
trends of monitored characteristics, as well as cwrrent accelerometer data. In this way, i a
person's heart rate doviates from a resting heart rate, but the accelerometer indicates that the aser
is exercising and/or engaging in strennous actvity that provides an equivalent workout, theo the
WD may not issue an alert in this circumstance.

[G164] FIG. 18A is a perspective view of the hand of 4 user in various positions employing
the navigational features of the WU As described above, the W can communicate with a
mobile device though one or more wireless comununication prafocols. The mobile device can
inclode a processor and a memory and can execote a map application/process that can provide
turn-by-turn waliking or driving directions to the aser based on the user's GPS location. A portion
of those directions can include information regarding heading, distance to fravel at that heading,
waypoints, and the direction of next turn. By way of the wircless communication, the mobiie
device can cororumicate one or more of pieces of information relating to divections, such as the
headiog. Once the heading is received the W, the W can give feedback to the user
regarding the actual beading weasured by the onboard magnetometer and the heading set forth in
the direction information. In one example, the feedback can be haptic or physical feedback
provided by one or maore actuators, sach as the actuators 678 described above.

HHESY i, 18A depicts a nser's band in various positions of navigation, eacl hand including

a WO worn thereon. In this example, the heading provided by the mobile device is the heading
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2335, which represents the direction in front of the hand position 2338, In this regard, if the user
gestures, e.g., points a ring finger, in the divection of the correct heading, the WD 2366 cap
give feedback to the nser indicating the correct heading. The feedback can include, for cxample,
an LED indicator 2318 showing a groen visible light, In the cxample of hand posttion 2328, the
finger is gestuing in a direction to the left of the correct course 2328, In this way, the WD
2360 can provide feedback to correct the heading of the user. Such feedback can include
itinmination of an LED jodicator showing (e.g.) a red visible Hght. Similarly, hand 2346 s
gesturing in direction 2345, which is o the right of the correct/appropiate direction. The WD
can provide {e.g.) a blne indicator informing the user to change heading.

[3166] FIG. 188 is a flow chart 23808 depicting a method of providing feedback to a user
according to onc or more aspects of the disclosure. At block 23188, a user can establish a
compunication Hink between a WU and a mobile device. At block 23208, the user can generate
ot request a set of directions at the mobile device, including information/data regarding heading,
distance o travel af that beading, and the direction of next firn. At block 23388, the mobile
device can fransmit at least one of the information tierns/datum regarding heading, distance (o
fravel at that heading, and the direction of vext turn, At 23448, the WD can take 2
measurement of heading by measuring a heading associated with an cxplicit gesture by the user’s
finger donning the ring. Such gesture can inclode pointing in a proposed heading of fravel. At
block 2353468, the WD can compare the measured or proposad heading to the correct heading
provided by the mobile device., At 23688, the WD can provide feedback to the user based on
the comparison at 23508, e.z., if the user is gesturing in the correct divection, a green LED
indicator may appear. In other examples, if the gesture 1s in a direction that does not correspond
with the correct divection, a (e.g.) bloe or red indicator can appear. In one specific exaruple,
indicators representing left and right course alterations can be different so a user can easily
discern a correct divection of travel.

{61671 FiG 19A s a schematic diagram of a system 2480 for controlling an environment of
a user according o one or more aspects of the disclosure. As shown, the WD can be connected,
wired or wirelessly, io one or more appliances in the home of a user. The syster 2488 can
mnclude a WCD 2448, a thermostat 2428, a wireless access point (e.g., WiFi router) 2438, and 2
mobile device 2448, The WD can be wirelessly connected {(e.g., Hink 2415) to both the

thermostat and the mobile device by any type of wircless communication protocol, such as
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Bluetooth. The access point can be wirelessly connected to the thermostat and the mobile device
by any type of wireless comumunication protocol, soch as Wil It is noted that a wide range of
commercially available appliances, thermostats, lighting controliers, home controilers, and the
fike, can interface with the WCD nsing WiF or another conventional/proprietary comntunication
protocol, as deseribed further below.

{61651 The WD 2414 can include one or more termperatore sensors. In one example, the
WD can include at least one iotornal facing temperatuee sensor 2418 2 and ap at least one
putward facing temperature sensor 2418 b, as shown at FIG. 188, The inward facing temperature
seusor 241 a can be near the skin of a user when the user e wearing the ring, and can therefore
measure the skin temperature of the user. The outward facing temperature sensors 2438 b can be
disposed away from the finger of the pser, and can therefore be arranged to measure an ambient
temperature of the room in which the user currently resides with sufficient thermal isolation from
the user's hand and hisfher body heat. In particular, in order o ensure accnrate armbiont
terperalure measurements, the WD can enaploy a combination of muliiple light sensors 2418 ¢
and outward facing temperatore sensors 2410 b, In this regard. the temperature scusor 2418 b
associated with the light sensor 2418 ¢ that receives the most light can be the most acowrate, as it
is most likely that this sensor is furthest from the finger or paim of the user. In another cxample,
the WD can employ multiple outwardly facing temperatine sensors 241 b and compare the
temperature values of each to the inward facing sensor 2418 a. The WD can then select the
most acourate temperature value from the ontward facing sensors,

RS Based on the measured skin temperature and measored ambient emperatore, the
WD can antomatically adjust the thermostat 2428 to alter the ambicut temperature of the room,
In this regard, if 2 wser’s skin temperature is too bigh, the WCD can instruct the thermostat 2428
to lower the ambiont temperature. Similarty, if the user's skin temperaturs I8 t60 cold, the WD
can instroct the thermostat 2428 to raise the temperature. The WCD 2418 can instroct the
thermostat (and/or an HY AT controlier) directly, e.g., via a divect wireless link 2435, or
indirectly, e.g., via one or more of the mobie device 2440 and the access point 2436, The WCD
can alse ose historic temperature data to develop rend temperatire data.

{6170 In another exarople iHustrated in FI1G. 19C, the WD can be part of a system 2408C
for controlling bome appHances. The system 24880 can inchude a WO 24180, one or more

home appliances 2428C. and an access point 2438, Such home appliances 2426C can tnclude,
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for example, a television, lights, speakers, microwave, range, stove, oven, otc. Each of the home
apphances can inclode an antenna that allows the respective home appliances to comrmimicate
wirelessiy with one or more access points 2438C. In one example, the appliances can include a
ScenSor DW HG8 chip provided by DecaWave. In this way, the locations of the appliances in
the room can be determined to an accuracy of approximately 10 om. The location of the WD
2430C can also be deterroined., using the above-referenced chip, or by using signal strengths of
one or more base stations.

{61711 Having established the position of one or more home appliances and the nserina
roov, the user can make a gesture to control such home appliances 2428C. For example, the user
can point at the TV {while wearing the WD} iny order to turn # on/off. Knowing the position of
the user and the position of the TV, the direction of the gesture and the type of gesture can
indicate what action to take on which device. The accelerometer and/or magnetometer on the
WD can be nsed 1o create a vector 1o the object fo control, and a wireless packet can bet sent to
a wireless access point to conirol the respective appliance.

161721 FHG. 19D is a tlow chart depicting a mucthod 24080 of controlling home appliances
according fo one or more aspects of the disclosure. At block 24180 the locations of one or more
home appliances in a room and/or house can be ascertained/determined. As described above, the
appliances can inchade a processor configured to identity location within a room. At block
242813, the location of the WU is determined. Ar block 243813, the user can make a gesturs
toward a home applisnce to exert control over the home apphliance. Such gesture can include a
snap, a point, eic. At block 24480, the accelerometer and/or magoetometer on the WD can be
used o create a vector to the object to control. At biook 245D, a wircless packet can bet sent o
a wireless access point to confrol the respective appliance. The access point can then issue the
command to the respective appliance.

{6173 FIG. 20 s a perspoctive view of the hand of a user emploving a two-factor
authentication technigue according to one or more aspects of the disclosure.

{61741 As shown, the user 2508 ¢ wearing a WOD 2318 and 15 approaching a locked door
2528 with an access node 2538 associated therewith. The access node 2338 can be a wireless
access node of a conventional or custom arrangement, and can communicate wirclessly
according to any type of wireless protocol, sucly as Wi or Blustooth. As the user approaches

the door 2526, the WCD 2516 can initiate a conununication link, e.g., Bluctooth or Wik, with
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the access node 2538, In this way, the WD and the access node can engage in one or more
handshaking or query procedures to verify the WO, For example. the access node 2338 can
detect 8 MAC address, [P address, or other alphanumeric identifier associated with the W{ D and
compare i 60 a Hst of authorized users. Such network-based communication processes should
also be clear 1o those of skill.

{61751 {Onee the MAC address or other identifier is verified, the user can engage in a pre-
defined gestare 2558 to complete the authentication procedure. The gestore 2888 can be any type
of hand and/or finger motion that can be performed by the user. In this regard, the accelerometer
or magnetometer can detect the gesture 2836 porformed by the user and provide the gesture
information to the access node. if the provided gesture information corresponds with an
authorized gesture stored at or accessibic by the access node. then the nser may be granted
authorization and the door can be unlocked. The anthorized gesture can be a general authorized
gesture for all users, or can be a specific gesture authorized only for the particular MAC address,
{31761 fn addition to a door, the method above can be used to gain access to other featires,
such as uniocking a mobile phone. unlocking a car door, starting a car. The suthentication
technigoe sbove is advantageons in that it can eliminate extrancons anthentication devices, such
as key fobs for a car, a door, keypads for entry contrel, etc., and can provide a secure two-factor
authentication techuique o avoid unwanted access. More generally any tvpe of kevless entry
systems {e.g. a kevpad, card-reader, keyless fock, etc.} can be equipped with appropriate
coramunication inferfaces (RE, IR, ctc.} to commumnicate with the WD and operate based on a
gesture and/or proximity of the vser using the technigues described above. The W can also be
emploved gencrally in this manner to activate ar deactivate a residential or comunercial alarm
systerm——substitating, for example, for a key fob used for this purpose.

{61771 FIG. 21 A is a schematic view of a charging apparatus for charging the WD
according to one or roore aspects of the disclosure. As shown, a mobile device 2618 can be
received within a case 2628, The mobile device 2638 can be electrically connected to the case
2624 via a port 2618 a on the mobile device 2618 and a counector 2626 2 oo the case 2628, As
showrn in phantom, the case 2628 can include an integrated battery 263 within the case that can
charge the mobile device via the connector or can charge a WD, as will be described in greater

detail helow.
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[G178] The integrated battery can be connecied to an antenna 2640 disposed on or within the
case 2628 that can emit an RE signal, as showo in the block diagram in FHG. 210 The RF sigoal
can have a power of less than 300 mW and a frequency of 13.56 MHz. The RF signal can be
emitted in all divections around the case such that #f can be received by a WOD in proximity
the case.

{61791 FIG. 218 shows a WD 26580 including an RF antenna 2668 and charging cironitry
2670, The RF antenna 2648 cau be disposed within the housing 2688 and cap receive the RF
signal emitted by the case 2628 and convert it t0 a current that can be used to charge the WD
battery (not showny, This can advantageously allow the wser to charge the WCD without
rerpoving the WD from the finger. As shown in FH:. 2115, the charging can occwr whenever the
WD is in close proxiroity to the case, such as when a vser talldng on the phone or merely
handling the phone. In another implementation, the case can ufilize inductive charging to charge
the WCD. In this regarnd, the case can include an induction coil subjected o a predetermined
current to produce a magnetic field. A corresponding indaction coll within the housing of the
WD can be subjected to the magnetic field to produce a corrent that can charge the onboard
battery in accordance with koown eleciromagnetic principles.

[G180] FiG 22 A is a pictorial diagram and FIG. 22B is a block diagram of a WD
employing flash storage according to one or rore aspects of the disclosure. As described above,
the WD 2788 can include a housing 2718, an antenna 2728, and an integrated circnit (1) 2738
meloding a fash memory 2748, The I and the flash memory can be disposed within the
housing 2716, The flash memory 2748 can be powered by a battery 2758 and connected to the 10
2734, which can be impleroented as a system-on-a-chip (500) 10 2768, The IC can include
Bloetooth Low Energy (BLE) capability to allow for commanication with another device. The
flash memory can be used o store data, or can be used in any of the anthentication techniques
described above. The WD can fransmit data stored on the flash memeory to another device 2788
via the BLE connection, or can receive daia and store the data on the flash memory.

(61811 FEG. 23 A 18 a schematic diagram of one or wmore WCDs performiog proxioity
functions according o one or more aspects of the disclosure. The WD can detect a sivength of
an RF signal received by 15 antenna, and calenlate a distance to the source of the RF signal nsing
a Received Signal Strength Indicator (351 In one example, the BF signal can be from a mobile

device, an access point, or another WCD. The use of RSS51 can have many applications in
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proximity detection. For example, the WD can be placed on a child and can be connected to
mobile device held by a parent. If the WD travels a predeterroined distance from the mobile
device, the WD can issue an alert o the mobtile device, thereby alerting the parent that the child
has wandered too far, In another cxample, the parent can wear a first WD and the child can
wear 4 second WD The first WOD can alert the parent that a child has wandered too far.
{61821 A single user can wear a first WCD 2804 on a first finger on a first band and a second
WD 2816 on a second finger ou a second baod. In this regard, the user can roeasure the relative
distance between the first and second fingers using an RS51 via a wireless link 2838 between the
WD 28068, 281, such as a BLE conpection. This can be used 0 mucasure an approxirpate
dirension of an object held in both hands or to estimate a mid-air measurement.

THEXY In some examples, a first user can wear a frst WCD 2880 and a second aser can wear
a second WCD 2816, The R851 can be collected over a period of time and the processor can
analyze the data to develop trends or statistics. For example, the RSST data can indicate that the
first and second wsers have spent a cevtain amount of time together and can serve as a
relationship monitor.

{61541 The WD can also detect when the first user and second user are holding hands. FIG.
23B is 2 schematic diagram of one or more WCDs 2880, 2818 performing proximity functions
according to one or more aspects of the disclosure. 3ivntlar to the ECG monitoring technigques
described above, a civcuit can be formed when the users bold hands 2848 (with the respective
hands wearing the WD), The circuit can be used o transmut data and/or electrical impulses
between the respective WD via the civcuit. The WS can collect data regarding the length of
tirne that the asers are bolding hands and, in combination with the amount of tine spent fogether,
mondor the relationship of the two users. In addition, the WCD can collect data regarding
communication between the users, ¢.g., e-matl, social media, ctc. Based on all of the above
factors, the WCD can develop a relationship score between respociive WCD asers, with a higher
relationship score indicating more and more frequent inferactions.

[GE85] FEG. 24 A 18 a flow chart depicting a method of inifiafing gesture inpuod according (o
one or more aspects of the disclosure. The WO can be ased to perform one or more commands,
or (o instroct another device, such as a mobile device, to perform one or more comumands. Such
commands can incinde, initiate sleep state of WD, initiate sleep mode or defaslt mode of

WD, powering offfon of the WD, turing on/off an LED light of the WCD, powering onfoff
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of 2 mobile device, placing a phone call on the mobile device, ctc. The user can establish one or
wore custom gestures to inifiate any of the commands above. For example, the user can select a
command o be customized from a number of commands. Once selected, the user can perform a
custom gesture 0 be associated with that comumand. In some examples, the user can perform the
castom gesture multiple times to allow the WUD 10 better identify the gesture and to develop
error tolerances for registering the gesture.

[3156] At block 2914, the user can perform a fust gesture. In this example. the user can
perform a finger snap. At block 2928, WD can register the gesture, via the accelerometer
and/or the magnetometer. At block 2938, the accelerorocter can send an interrupt sigoal to the
processor. At block 2940, the processor can wake from a sleep or default system state. At block
2950, the processor can monitor the acceleromcter for a second gesture, at which point the nser
can perforin a second gesture. If the second gesture matches a gesture in the gesture command
database, then the WCD can perform the associated cororand, If not, the WCI can returmn to the
steep state.

{61871 FHG. 248 15 a chart 290488 showing an cxemplary graph of acceleration vs. thne a5
weasured by the accelerometer of the WCD. As shown at peak 2918B, the gesture can only be
registered if it reaches a predetermined acceleration threshold. If the gesture performed at 2910
meets the threshold, it can proceed to block 2838 where the interrapt procedure is performed.
{31881 FIG. 25 is a perspective view of a W 3888 emploving an illustrative reset function
and associated procedure/process. As shown, the WCD 3088 can be removed from the finger of
the user in order to inttiate a system reset of the WCD. In one example, the system reset can be
indtiated by spinuning abont a rotation axis R at a predetermined speed, The predetormined speed
can be any valoe, and in one example is a rotational velocity. Upon performing the reset
procedure at the predetermined speed, operation of the WCD 3088 can be interrupted and the
onboard coroponents of the 3880 can power off, and revert to factory default settings.
Additionally, a series of movements can initiate a rest, such as poiting the ving on a table and
tarning it over several fimes.

{6189 FEG. 26A 18 a perspective view of 3 WD including an LED indicator according to
one or more aspects of the disclosure. As shown, the WCD 3188 cap include an internal/exicrnal
housing 3112 and an internal/exiernal potting 3114, The WCD can inchude an LED 3128 that can

be visible through the internal/external potting 3134
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(G194 F1GS. 318 and 31C are cross sections along line -C of a WCD employing an LED
wdicator according o one or more aspects of the disclosure. As described above, the WCD 3188
can have an internal and/or external potting 3814 that can be transparent. This aliows light
sources within the housing to pass through the potting without changing, or with minimal change
to, the optical properties of the light. In this way, a lght source 3128, such as an LED, can be
disposed on the PCB 3140 and can be powered at least partially by battery 3134, The LED can
be encapsulated by the pottiog 3112 and can project Hght throogh the potiing 3112, As shownin
Fits. 268, the LED 3128 can include a vertical LED, while 31 depicts a right angle LED. The
vertical LED can project Lght along direction L1, while the right angle LED can project Light
along direction L2. When light is projected along L2, the light can travel arcund a circumference
of the finger of the aser, Note that, according to aspects of the disclosure. the potting can be
zenerally adapted in whole or in part to condition, filter or madify the wavelengths and/or
projection qualities of Hght by for exarmple, embedding lensmatic components, applying light-
diffusive additives, light attennating filter materials, eic.

{61911 FIG. 27 is flow chart depicting a method 3288 of compunicating with a near ficld
comnmunication (NFC) device according o one or more aspects of the disclosure.

L 8 In some examples, the WD can enable or disable NFC or change the functionality of
a NFC device. For exaraple, the WD can itself engage in NFC with another computing device,
or the WO can be connected via wireless link to a computing device that engages in NFC with
a different computing device. In certain existing NPC devices, NEC will connect and begin
frapsmitting data as soon as i is queried. In the present example, NFC is enabled or begin
fransmitting data exclusively upon performing of a pre-determined gesture. However, a variety
of other anstaission processes can be implemented—tor example a periodic chirp or handshake
reguest by the WD for commmunication with appropriate devices.

{61931 At block 32148, a NFC capable device is provided. The device can be any type of
device, such as a laptop, tablet, mobile device, or dedicated N device.

(1941 At block 32328 the WU intiiates g connection with the NFC device. The connection
can be a direct connection via NFC, or an indirection connection via an infermediate device. At
this point, no data has vet been transmitted between the WCD and the NFC device,

f3195] At block 3238, a user performs a predetermined gestore that i registered by the

WD, The gesture can be any type of gesture, such 4s a point, a snap, waving the hand, etc.
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{41961 At block 3244, data transmission begins between the NFC device and the WCD.
{61971 In other exaroples, the user can perform another gesture (o cease NFC
communication. The gesture can be the same gesture as described above or a different gesture.
Additionally, the aser can remove the ring (0 disable the NFC, Upon donning the ring the user
will be prompied by the application on the mobile device to re-anthenticate by entering a PIN,
wherehy the proper PEN results in re-enabling the NFC functionality.

{B198] In yet another example, the WD device employing NFC can be configored on the
fly to map to different data sets stored thereon. For example, the WD device emploving NFC
can employ data thercon o make purchases, ¢.g., account information, data to access a bulding,
¢.g., a key fob, and data thereon to board public transportation, ¢.g., smart card, metro card, efc.
A user can perform a predetermined different gesture for each of the above data sets o access the
data. Once accessed., the WD device employing NFC can initiate a link with another computing
device (o initiate a transaction, o open a door, or {0 board public transportation, etc.

{6199 FEG. 28 depicts a method 42688 of monitoring activity according 1o one or more
aspects of the disclosure,

{2661 At block 4214, a user can don or place the WD onto the finger to secure i in the
wearing position.

(62017 At block 4228, a user can perform any number of daiy activities, such as running on
a treadmifl, walling, exercising, typing, etc.

{62621 At block 42348, the WCD, contemporaneous with hlock 3226, can use one or moore
sensors to sense the activities of the user. For example, the sensors can detect location, speed,
acceleration, orientation, heart rate, eic.

[G203] At block 4248, the WCE, or another computing device, can generate an enbry in an
activity log at the conclusion of a detected activity. If the activity detected by the sensors has a
profile that has not yet been ideutified, the WCD can provapt the user io wWdentfy the activity, For
example, the user can identify profiles such as “Run in Central Park,” “Typing,” “RBun on
Treadoll,” etc. The WCD can associate the identity provided by the user with the activity
profile identified by the sensors and stove the identified activity in the WCD memory, or any
other mernory. Later, if the user performs the same activity and the WD detects the activity
profile as being similar to a saved activity, the WD can idensify the activity while the aser i3

performing the activity and save the activity in the activity log. Each of the activities performed
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can be saved in the overall activity log and can be stored in 2 memory on the WD, or other
device, for later viewing.

[6204] Fids. 29 depicts a method 4308 of determining whether a user is wearing gloves
according to one or more aspects of the disclosure, At block 4334, a user is provided while
wearing the WD, where such user miay or muay not be wearing gloves.

{62051 At block 43248, one or more Hght sensors on board the WD can detect surrounding
ambient Hght. Such Hght sensors could include, for example, a CPV or other Hght sensitive
element.

{32861 At block 4338, ove or mwore additional measurements roavbe made. Such additional
measurements can include, for example, an ambient temperature measurement and or a
proximity measurcment, ¢.g., defecting proximity of an object to the WCD via reflected
clectromagnetic radiation in the form of IR light.

(62871 At block 43480, a rocasured ambient fomperature and ambient Hght measoroments are
compared to predetermined thresholds, I the ambient temperature measurement is above a
certain predeterrained fomperature thresheld and the arabient ight measurement is below a
certain threshold, it can be determined that the oser is wearing a glove over the WD,

fG208] At block 4358, a measured proximity and ambient Hght measurements are compared
{0 respective predetermined thresholds. If the proxdmity measurersent is below a certain distance
threshold {e.g., determines an item is in close proximity o the WD) and the ambient light
measurerent 18 below threshold, i can determined that the user is wearing a glove over the
WD, [o any of the above examples, an intensity of LED indicators of the WD can be adjusted
according to a detected ambient Light nsing an appropriate algorithm or process that compares the
ambicnt Bght to a scale and adjusts a desived driving cuorvent/voltage for the LEDs according to a
predetermined formula {e.g. 2 proportional adfustment using an adjustment coefficient} or scale
{e.g. a lookup table}. For example. where there is abundant ambient light (e.g., detected ambient
light above a predetermined threshold), the intensity of the LED indicators can be increased. In
the saroe way, where there is little arobient hight (detected ambient Light below a predetermined
threshold), the intensity of the LED indicators can be decreased.

{42091 In one example, the WCD can detect whether it s removed and or installed on the
finger of the vser. In this regard, as mentioned above, the WD can have inward-facing light

sensors, PV, or tomperature sensors. When a user installs a ring on his finger the measure of
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ambient light may decrease or the tenmiperature may increase. Such changes in ambient light
and/or teraperatore can be detected by one o wore scusors onboard the WD and a
determination can be made that the user has removed and or installed the ring on his finger.
JG2197 FHG. 30 depicts a method 4484 of seonring data onboard the WCD according o one
or more aspects of the disclosure. At block 4418, a user may don the WD o the finger. At
block 4424, a nser may execute an application on a mobile device, or other computing device,
that can be previously asseciated and authenticated with the WD & block 44348, the user can
gnter an authorization code into the application running on the mobile device, such as a PIN
code. At block 4446 the roobile device may transinit the authorization code o the WD by any
means of conumunication, such as, wired, wireless, Bluetooth, NFC, etc. At block 4458, the user
wearing the WOCD can now be again authenticated and associated with the WD and can be
granted access o certain functions and/or data storage of the WD, At block 4468 & user may
remove the WCD, At block 4478 the WD can detect that it is removed such as bio detection
{including e.z., biowetric identification) technigues described above with respect to inward
facing sensor changes. temperature changes, or heart rate decreasing to zero, At block 4484, the
authorization code previously stored oo the WD can be antomatically deleted npon detection of
removal to aveid unauthorized access to such information by a subsequent wearer or other
querying party. Fuvther or aliernatively, additional information cap be antomatically deleted
ppon removal of the WO, for example any data and or instructions stored on the onboard
menory of the WCD such as personal information, banking information. confidential
information, or other sensitive data.

fG2E1] FHG, 31 depicts a WO 4608 with a pair of LED indicators 46149-4628 disposed at an
inward-facing portion of the WL As shown, the WD 4698 can include a pair of trausparent
regions 4640-3638 and an opaque region 4638, The LEDs 4618-3620 can be positioned under
the frausparent regions 4640-3688 o allow light from the LEDs o exit the WD Inone
example, the LEDs 4618-3828 can create a subtle diffuse glow to the skin to provide a desirable
visual effect to user. o another example, a user feedback LED can be placed at an inward faciong
surface and a second can be placed at an outward facing surface of the WCB. Depending on the
circumstances, one of the LEDs may be disabled {o save battery life. For example, LEDs that are

facing away from a user e.g. facing down or away from aser's lne of sight, may be disabled. As
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described above, the WD can determine its orientation based on onboard sensors, such as the
magnetometer, accelorometer, GPS, etc.

fG212] Fi. 32A is a system for generating and managing alerts according o onc of more
aspects of the disclosare. As shown, the system can inchade 2 WCD 47184, one or more
networks 47204, and one or more server computers 4738A according to one or maore aspects of
the disclosure, The WD 47184 can comamunicate directly and/or indirectly with the server
4730A via the network 47204, In this regard, data generated andior stored at the WD 47164
can be fransnuitted to the server 4738A and vice versa. In one example, such data can include
biomeiric data pertaining to a user wearing the WD that (s detected and stored by the WD,
{62137 FIG. 328 depicts a block process diagram for generating and managing alerts
according to onc or more aspects of the disclosure and FIG. 32C s g flow chart depicting a
method for generating and managing alerts according 10 one or more aspects of the disclosure,
(62141 At block 4710C, and as shown at process block 47188, the user 18 anthenticated with
respect to the WCD. In this regard, a single user can be associated with a single WU and can be
associated with a predetermine wentificor. such as an alphanumeric number, It the gser 18 not
authenticated or the authentication process s not conclusive, the WCD may invite the gser o
retry anthentication at block 4713 until the user is successfully authenticated. In some
examples, the WCD may tuneout the asthentication process, lock the WD, or place the WCD
in safe mode in the event of oo many ansuccessfol authentication attempls as a security
FOCASULE,

16215] The weer can be authenticated according to any of the authentication methods
described in the present application, such as via a umigoe capillary map, a snique ECG profile,
e,

{32167 if the vser 18 anthenticated, biometric data can be transmutied to the server af biock
4728, The captored biometric data 47388 can be wransmitted to the server via network 47204,
72228

[G217] Unee received at the server, the biometric data can be aggregated, sorted, categorized,
or profied at block 47380 and as shown at process block 47388, In this regard, a profile
{corresponding to the alphanumeric identifier) may be created at a database at the server that
stores data for a particular user. The profile can store transmitted biometric data, as well as other

data, such as user gender, height, weight. age, fandly history. disease information, location, etc.
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[G218] In some examples, identifying information may be removed from the data and/or not
fransritied to allow for anonymity and/or to comply with regelations regarding fransmission of
medical data. The transmitied biometric data can be normalized in order to comply with
predeterroined data requirernents in order o be added 1o the profile. In one example, a minimom
amount of data may be required in order to be considered viable for association with the profile.
The biometric data of a single profile can be aggregated, or in other examples maltiple profiles
can be aggregaied simulianeously.

[G219] Aggregation of the user’s biometric data ino a single profile allows for the profile to
be visualized or analyzed according to any number of wethods. For example, a timeline can be
created showing biometric data over a period of time. The data can also be synthesized or
analyzed to calculate trend data, or other mathematical features.

fG220) Although only one WL is depicted, it is contemplated that a phurality of WCDs can
exist, with each WD corresponding to a distinet user (and distinct alphanumeric identifier) and
therefore resulting in a plurality of distinet profiles at the server. Accordingly, each of the
distinct users/W{CDs roay be avthenticated separately gecording to the methods described herein
62211 At block 4748C, once the wansmitted data has been associated with the user profile,
the updated profile can be correlated with ane or more other profiles stored at the server as
shown as process block 47488, The profiles may be correlated according to any rumber of
correlation standards, sach as correlating nsers with similar tradts such as age, gender, location,
profession, or by any other datg stored at the server. In some examples, one or more of the traiis
can be used to make such a correlation. The biometric data {rom the one or more users that are
correlated with onc another can be combined o form a group profile, The group profile can be
the aggregation, average, ravge, o surn of individual profiles that forro the group profile. Por
example, for a particular group profile, a range of resting heart can be generated by taking the
maximam and mindrourn values of resting heart from the individual profiles. In other exaroples,
an average {and standard deviation or standard deviation of the mean) can be geuerated for each
trait, such as average resting heart vate, average active heart rate, average hiood pressure, average
blood sugar, average skin temperature, BCG profiles, as well as any other features capable of
being detected by the WD as described above,

222l At block 4738C, ransmitied biometric data can be compared 1o the established values

from the group profile. In this way, if a user's heart rate deviates by a predetermined threshold
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{such as by predetermined magnitude or standard deviation), an alert can be generated at process
block 47388, The comparison process can occnr at the server after trapsmussion of the hiometric
data. In another example, the group profile data can be transmitted to the WCD for comparison at
the WD, This advantageonsiy allows the comparison o be made where the WCD cannot
establish a network Hok. The group profile can be vpdated on a continnous basis or a
predetermined thme interval or at cach transmission of biometric data,

{62231 At block 47680, the alert 18 tansmitted 1o the WD and displayed to the user at
process block 47688, The alert can indicate that the user's biometric data has deviated fron the
profile group and may advise the geer (o seck medical attention. In another example, the server
can directly contact a medical health professional. In the example where block 4758 occars at
the WCE, transinission of alert information from the server may not be necessary,

f224) The alert at the WCD can be any type of audic or visual indicator, such as an LED,
haptic feedback, audible alarm, etc, The indicator may also invite the user to rest, make an
appointment with a medical health professional, recommend a particular medication, or suggest
certain physical activities that roay health condition that caused the alert.

{02251 As shown in FIG. 328, the avthentication 47108, aggregation 4738B, and correlation
47488 can cccur at server 4730A, which can inclaede a process, memory, and any other features
of 4 general pirpose computer. The anthentication 47188, aggregation 47388, and correlation
47488 can access a database stored at the wemory, where profiles, group profiles, and biometric
data can be stored.

162261 i 33A is 2 method for variable sampling according to one or move aspects of the
disclosure. As described above, the processor module of the WCD can determaine {c.g., based on
identified physical activities, rontine pattern, andfor time} a frequency at which one or more
sepsors in the sensor modules should operate.

{62271 At block 48184, ove or move sensors of the WCD may take one or more
measurements. For example, the W{T» can detect temperatare, heart rate, accelerafion, as
described above.

{2281 At block 48284, the WD can caloulate an activity level of a user. For example, the
WD can compare (o a number of stored activity profiles (as described above) stored by the

user, or can compare the sensor measurements to sensor threshold values corresponding o
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different activities, such as sitting, running. sleeping etc. In one example, the WD detect
acceleration values over time to generate an activity level for a particular fime period.

f6229] At block 48384, the WD may compare the identified activity level to a
predetertoine activity threshold value, In one example, the WD may categarize the detected
activity as either a bigh level activity or a low level activity. High level activities can inclade
runping, swimming, biking etc., while low level activities may include sitting, standing still. or
sleeping.

TH234 At block 48484, the WD can set a first sample rate for high level activitics and at
block 48504, the WCD can set a second sample rate for Jow lovel activities. The first sample
rate can be a shorter time interval than the sccond sample rate, resnlting in more data being
detected and generated during a set amount of tirme while the user 18 active. This allows for
increased power efficiency of the WD while also providing the advamtage of generating more
data when a user 18 more active, thereby providing added biometric data for later analysis.
{2311 fn another example, the sample rate can be scaled according o activity level. For
example, the sample rate can be scaled 1o be directly proportional to heart vate. This resalisina
shorter time nterval for sampling {(more frequent data gathery for ranning than for walking.
f6232] As activity level changes, the method above can be repeated a plurality of times at
certain jutervals fu order o quick or abrupt activity changes.

{2331 FIG. 338 and € are graphs depicting one or more aspects of the samiple method of
F1G. 33A, As shown in FIG. 338, the WD may determine a user is engaging in a high level
activity by detecting acceleration values that are above a predetermined threshold value. o this
regard, a shorter time interval (more frequent data gathering) can be set, As shown in FIG, 33C,
the user is engaging 1o a low level activity since the acceleration values are below a

predetermined threshold. A longer sample rate (Jess frequent data gathering) can be set in this

nstance.
{62341 i3 34 a diagrarmmatic representation of a machine in the example form of a

compier systern £988 within which a sot of instructions, for causing the machine to perform any
one or more of the methodologies discussed herein, may be executed. Specifically, FIG. 34
shows a diagramrmoatic representation of a machine in the example form of a computer system
within which instroctions (s.g., software or program code) for cansing the machine to perform

any one or more of the methodologics discussed herein may be executed. In alternative
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embodiments, the machine operates as a standalone device or may be connected {e.g.,
networked) to other wachines. 1o a networked deployment, the machine may operate inthe
capacity of a server machine or a client machine in a server-client network environment, or as a
peer machine in a pecr-to-peer (or distributed) network environment.

{2357 The machine may be a server computer, a client computer, a personal computer (PO,
a tablot PC, a set-top box (STB), a personal digital assistart (PDA)Y, a cellular telephone,
sivartphone, a web appliance, a network rouier, switch or bridge, or any machine capabie of
executing instructions {sequential or otherwise) that specify actions to be taken by that machine.
Further, while only a single wachine is iiustrated, the term “machine” shall also be taken 1o
include any collection of machines that individually or jointly execute instructions o perform
any one or more of the methodologics discussed herein,

fG236] The example computer systeny includes a processor {€.g., a central processing unit
{CPUY, a graphics processing unit (GPU), a digital signal processor (B8P, one or more
application specilic integrated cirouits (ASICs), one or more radio-freguency integrated circnits
{RFICs), or any combination of these), a main memory, and a non-volatile memery, which are
covfigured (o comamunieate with each other via a bus. The computer system may farther include
graphics display unit {e.z., 2 plasma display panel (FPOF), a liquid crystal display (LCD3), 2
projector, or a cathode ray tobe (CRT)). The computer system roay also inclnde alphanumeric
input device {2.g., a kevboard), a cursor control device {e.g., a mouse, a rackball, a joystick, a
motion sensor, a touch soreen, or other pointing instruraent), 2 storage unii, a signal generation
device {e.g., a speaker), and a network interface device, which also are configured to
conurunicate via the bus,

{42371 The storage nnit inclodes a non-transitory machine-readable medinm oo which is
stored instructions embodying any one or more of the methodologies or functions described
herein. The jostructions may also reside, completely or at least partially, within the main memory
or within the processor (e.g., within a processor's cache memory) doring execution thereof by the
compier sysierm, the matn meroory and the processor also constituting machine-readable roedia.
The nstructions may be fransmitted or received over a network via the network interface device.
{62381 While machine-readable medinm is shown in an example embodiment to be a single
medium, the term “machine-readable medium” should be taken 1o include a single medium or

multiple media {(¢.g., a centralized or distributed databasc, or associated caches and servers) able
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to store instruciions. The term “machine-readable medium”™ shall also be taken to include any
mediam that 1s capable of storing wstructions for execution by the machive and that canse the
machine to perform any one or more of the methodologies disclosed heretn. The terny “machine-
readable medium” includes, but not be Himited to, data repositories in the form of solid-state
memories, optical media, magoetic media, or other non-transitory machine readable medinm.
{62391 Conclusion

{82481 It should be clear that the WOD aravgements described according to various aspect
of the disclosare provide a highly versatile and usefnl item of wearable electronics that s
comfortable and conveniont to wear, conveniently charged, and weatherproof for all-purpose and
all-condition wearing. Various options for style and appearance can be implemented, as well as a
variety of storage options, The functions and structure of the device lend themselves to both g
ring version and a wrist-worn version. All versions are designed for long-life with minimal
maintenance, and are adaptable (o interoperate with a variety of networked devices inclnding
compaiers, smartphones, home controliers, security svstems, and virtually any other device
capable of conumunicating over a wireless link—inchuding ancther WCD or TCD,

{62417 The foregoing has been a detatled description of illastrative embodiments of the
invention. Yarions modifications and additions can be made without departing fron the spirit
and scope of this invention. Features of cach of the varions ersbodiments described above may
be combined with features of other described embodiments as appropriate in order to provide a
multiphicity of feature combinations in associated new crbodimaents, Furthermore, while the
foregoing describes a number of separate embodiments of the apparatus and method of the
prosent invention, what has been described herein is merely tlustrative of the application of the
principles of the present invention. For exarople, as used herein various directional and

A1

arientational terms such as “vertical”, “horizontal”, “up”, “down”, “bottom”, “top”, “side”,
“front”, “rear”, “left”, “right”, and the like, are used only as relative conventions and not as
absolnie orientations with respect {0 a fixed coordinate sysiem, such as the acting direction of
gravity. Mote also, a3 used heretn the terms “process” and/or “processor” should be taken broadly
o include a variety of electronic hardware andfor software based functions and components.
Muoreover, a depicted process or processor can be cornbined with other processes andfor
processors or divided into various sub-processes or processors. Such sub-processes and/or sub-

processors can be variously combined according to embadiments herein. Likewise, it is expressly
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contemplated that any function. process, application, and/or processor here herein can be
inplemented using electronic hardware, software consisting of 4 pon-ransiiory computer-
readable medivm of program instructions, or 2 combination of hardware and software. Also,
while a variety of visible and near-visible radiation sources are described as LEDs, it 1s oxpressiy

contemplated that other types of spurces can be emploved according fo aspects of the

disclosnre—{or example plasma discharge sonrces and biolominescent sourees, as well as
sources that are based upon developing technologies. Electronic circuits and RF coroponents can
similarly be based on alternate and/or developing technologies. Accordingly, this description is

Deda

meant {0 be taken only by way of example, and not to otherwise limit the scope of this tovention.

47

Petitioner Samsung Ex-1004, 0860



PATENT
Attorney Docket Noo 984SPMO0048US 13

We claim:

i A wearable electronic device comprising:

a body part made of a material, having an tnner surface and an onter surface,
wherein a cavity is formed on the inner surface of the body part, the cavity exiending from the
inner sarface of the body part towards the onler surface of the body part and having a depth
arranged within the inner surface of the body part,

an electronic part arranged in the cavity, wherein at least a portion of the
clectronic part has a thickness that is loss than the depth of the cavity, and

a coafing made of a potiing material on the inner surface of the body part,

covering the electronic part and the cavity.
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ABSTRACT

A sroart ring inchides a carved housing having 2 U-shape inlerior storing
components including: a curved battery approximately conforming to the curved housing, a
semi-flexible PCB approximately corforming to the curved housing and having monnted
thereon: a motion sensor for generating motion data from physical perturbations of the smart
ring, a memory for storing executable Instructions, g transceiver for sending data to a client
coraputer, & lemperature sensor, and 4 processor for receiving motion data and performing
gxecutable instructions in response thereto, and a potting material disposed in the interior,
forming an interior wall of the smart ring, wherein the potting matenial encapsulates the
components and is substantially transparent to visible light, infrared light, and / or uliraviolet

light.
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