PTO/AIA/15 (03-13)
Approved for use through 01/31/2014. 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 displays a valid OMB control number

UTILITY Attorney Docket No. 2060-5337

PATENT APPLI CATION First Named Inventor HongJO SH'M
TRANS M ITTAL Tltle REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREO!

\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. E FS Web' F| Ied j
APPLICATION ELEMENTS Commissioner for Patents
See MIPEP chapter 600 concerning utility patent application contents. ADDRESS TO P.O. Box 1450
Alexandria, VA 22313-1450
1.[1] Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS
(PTO/SB/17 or equivalent)
2. I:l Applicant asserts small entity status. 10. |:| Assignment Papers
See 37 CFR 1.27 (cover sheet & document(s))

Name of Assignee LG ELECTRONICS INC.

3. I:] Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4, ' Specification [Total Pages 107 ] 11.
Both the claims and abstract must start on a new page.
(See MIPEP § 608.01(a) for information on the preferred arrangement) 12

5. Drawing(s) (35 U.S.C. 113) [Total Sheets 38 ]

6. Inventor’s Oath or Declaration [Total Pages 6 ] 13.
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e))

a. Newly executed (original or copy) 14
b. D A copy from a prior application (37 CFR 1.63(d))

7. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix) 17

37 CFR 3.73(c) Statement Power of Attorney
(when there is an assignee)

English Translation Document

(if applicable)

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

|:| Copies of citations attached
Preliminary Amendment

15. Return Receipt Postcard

(MPEP § 503) (Should be specifically itemized)

16. Certified Copy of Priority Document(s)

(if foreign priority is claimed)

Nonpublication Request

D Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35
or equivalent.

Other: PTO/AIA/82A&82B (07-12)

OO0 OOog

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required) 18.

a. D Computer Readable Form (CRF)

b. |:| Specification Sequence Listing on:
i. |:| CD-ROM or CD-R (2 copies); or
ii.D Paper

c. |:| Statements verifying identity of above copies

[<]

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary
interest in the matter. See 37 CFR 1.46(b).

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 39884 OR I:l Correspondence address below
Name
Address
City State Zip Code
Country Telephone Email
( ., )
signature | /Justin D. Lee/ Date October 1, 2015
Name . Registration No.
\_(Print/Type) Justin D. Lee (Attorney/Agent) 6811 64 Y

This collection of information is required by 37 CFR 1.53(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-PTO-9199 and select option 2.

APPLE 2018
Masimo v. Apple
1 IPR2023-00634



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 (6 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

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

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

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

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

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

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

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

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



PTO/SB/17 (03-13)

Approved for use through 01/31/2014. 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 displays a valid OMB control number

FEE TRANSMITTAL

Complete if known

Application Number

To be assigned

Filing Date

Herewith

I:l Applicant asserts small entity status. See 37 CFR 1.27.

First Named Inventor

Hongjo SHIM

I:' Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name

To be assigned

Form PTO/SB/15A or B or equivalent must either be enclosed or have
been submitted previously.
TOTALAMOUNT OF PAYMENT

Art Unit To be assigned

2060-5337

Practitioner Docket No.

| ($) 2000

METHOD OF PAYMENT (check all that apply)

I:l Check Credit Card D Money Order |:| None l:' Other (please identify):

Deposit Account Deposit Account Number: 50-2290
For the above-identified deposit account, the Director is hereby authorized to (check all that apply):
D Charge fee(s) indicated below

. Lee, Hong, Degerman, Kang & Waimey
Deposit Account Name:

D Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of fee(s) Credit any overpayment of fee(s)
under 37 CFR 1.16 and 1.17

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)

FILING FEES SEARCH FEES EXAMINATION FEES
Application Type u(s) s($) M ($) u(s) S($) M (S) u(s) S(8) M(S) Fees Paid ($)
Utility 280 140* 70 600 300 150 720 360 180 1600
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145
Reissue 280 140 70 600 300 150 2,160 1,080 540
Provisional 260 130 65 0 0 0 0 0 0

* The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web.
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee ($) Small Entity Fee ($)

Micro Entity Fee ($)
20

Each claim over 20 (including Reissues) 80 40

Each independent claim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195
Total Claims Extra Claims Fee (S) Fee Paid ($)

20 -200r HP = 0 X 80 = o Multiple Dependent Claims

HP = highest number of total claims paid for, if greater than 20. Fee ($) Fee Paid ($)
Indep. Claims Extra Claims Fee ($) Eee Paid ($) 780 0

2 30rHP = 0 X 420 - 0

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)),

the application size fee due is $400 ($200 for small entity) (5100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Eee ($) Eee Paid ($)
145 -100 = 45 /50 = 1 (round up to a whole number) X 400 = 400
4. OTHER FEE(S) Fees Paid ($)
Non-English specification, $130 fee (no small or micro entity discount) 0
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity) 0
Other (e.g., late filing surcharge): 0
( SUBMITTED BY )
. . Registration No.
Signature /Justin D. Lee/ (Attorney/agent) 08,164 Telephone 213-623-2221
(_Name (Print/Type) | Justin D. Lee pate Qctober 1, 2015

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, 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.



Doc Code: PA..

o PTO/AIA/82A (07-12)
Document Description: Power of Attorney

Approved for use through 11/30/2014. 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 or equivalent) to identify the
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
is hot accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number Not yet assigned

Filing Date Herewith

First Named Inventor Hongjo SHIM

Title REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF
Art Unit Not yet assigned

Examiner Name Not yet assigned

Attorney Docket Number  [2060-5337

SIGNATURE of Applicant or Patent Practitioner

Signature /Justin D. Lee/ Date October 1, 2015
Name Justin D. Lee (213) 623-2221

Telephone
Registration Number 68:1 64

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

Ii‘ *Total of 2 forms are submitted.

This collection of information is required by 37 CFR 1.31, 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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PTO/AIA/14 (07-14)

Approved for use through 04/30/2017. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

) ) Attorney Docket Number | 2060-5337
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF

The application data sheet is part of the provisional or nonprovisicnal 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

u 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:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Hongjo SHIM
Residence Information {Select One) (O US Residency  (¢) Non US Residency () Active US Military Service

City Seoul Country of Residence i KR

Mailing Address of Inventor:

Address 1 IP Center, LG ELECTRONICS INC.

Address 2 19 Yangjae-daero 11-gil, Seocho-gu

City Seoul ‘ State/Province |

Postal Code 06772 ‘ Country i | KR

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Gukchan LIM

Residence Information {Select One) () US Residency () Non US Residency () Active US Military Service

City Seoul Country of Residence i KR

Mailing Address of Inventor:

Address 1 IP Center, LG ELECTRONICS INC.

Address 2 19 Yangjae-daero 11-gil, Seocho-gu

City Seoul ‘ State/Province |
Postal Code 06772 ‘ Country i KR

Remove
Inventor 3

Legal Name

EFS Web 2.2.12



PTO/AIA/4 (07-14)

Approved for use through 04/30/2017. 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 informatien unless it contains a valid OMB control number.

Attorney Docket Number | 2060-5337

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THERECF

Prefix| Given Name Middle Name Family Name Suffix
Youngho SCHN
Residence Information {Select One) () US Residency  (#) Non US Residency () Active US Military Service
City Seoul Country of Residence i KR

Mailing Address of Inventor:

Address 1 IP Center, LG ELECTRONICS INC.
Address 2 19 Yangjae-daero 11-gil, Seocho-gu
City Seoul ‘ State/Province |
Postal Code 06772 ‘ Country i KR
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Seonghyok KIM
Residence Information {Select One) () US Residency () Non US Residency () Active US Military Service
City Seoul Country of Residence i KR
Mailing Address of Inventor:
Address 1 IP Center, LG ELECTRONICS INC.
Address 2 19 Yangjae-daero 11-gil, Seocho-gu
City Seoul ‘ State/Province |
Postal Code 06772 ‘ Country i KR
Inventor 5
Legal Name
Prefix| Given Name Middle Name Family Name Suffix

Chohee

KWON

Residence Information {Select One) () US Residency

(®) Non US Residency

() Active US Military Service

City

Seoul

Country of Residence i

KR

Mailing Address of Inventor:

Address 1 IP Center, LG ELECTRONICS INC.

Address 2 19 Yangjae-daero 11-gil, Seocho-gu

City Seoul ‘ State/Province |
Postal Code 06772 ‘ Country i | KR

EFS Web 2.2.12



PTO/AIA/4 (07-14)

Approved for use through 04/30/2017. 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 informatien unless it contains a valid OMB control number.

Attorney Docket Number | 2060-5337
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THERECF

Remove
Inventor 6

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Hyunwoo KIM
Residence Information {Select One) () US Residency (¢ Non US Residency () Active US Military Service

City Seoul Country of Residence i KR

Mailing Address of Inventor:

Address 1 IP Center, LG ELECTRONICS INC.

Address 2 19 Yangjae-daero 11-gil, Seocho-gu

City Seoul ‘ State/Province |
Postal Code | 06772 ‘ Country i | KR

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

generated within this form by selecting the Add button. Add
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 35884

Email Address patent@lhlaw.com | | AddEmail | |Remove Email
Application Information:

Title of the Invention REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHCD THEREOF

Attorney Docket Number| 2060-5337 Small Entity Status Claimed [ ]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets {if any) 38 Suggested Figure for Publication {if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.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 afiling date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

EFS Web 2.2.12



PTO/AIA/4 (07-14)

Approved for use through 04/30/2017. 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 informatien unless it contains a valid OMB control number.

Attorney Docket Number | 2060-5337

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THERECF

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

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

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

Representative Information:

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

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

Please Select One: (s} Customer Number ‘ () US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 35884

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 this 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 blank.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

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

Foreign Priority Information:

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

| Remove |

Application Number Country [ Filing Date (YYYY-MM-DD} Access Code' (if applicable)
10-2014-0135746 KR 2014-10-08

EFS Web 2.2.12



PTO/AIA/4 (07-14)

Approved for use through 04/30/2017. 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 informatien unless it contains a valid OMB control number.

Attorney Docket Number | 2060-5337

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THERECF

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 cn or after March
[ ] 186, 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.

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPQ),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14{h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{c), access may be provided to information concerning the date o f filing this Authorization.

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.

EFS Web 2.2.12
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PTO/AIA/4 (07-14)

Approved for use through 04/30/2017. 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 informatien unless it contains a valid OMB control number.

Attorney Docket Number | 2060-5337

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THERECF

Applicant 1

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

identified in this section.

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

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

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name | | ~ £ EcTRONICS INC.

Mailing Address Information For Applicant:

Address 1 128, Yeoui-daero, Yeongdeungpo-gu

Address 2

City Seoul State/Province

Country i| KR Postal Code 07336
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 subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assighee-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.

Remove

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

EFS Web 2.2.12
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PTO/AIA/4 (07-14)

Approved for use through 04/30/2017. 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 informatien unless it contains a valid OMB control number.

Attorney Docket Number | 2060-5337

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THERECF

Organization Name LG ELECTRONICS INC.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 128, Yeoui-daero, Yeongdeungpo-gu

Address 2

City Seoul State/Province

Country | KR Postal Code 07336
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 form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.

Signature |/Justin D. Lee/ Date (YYYY-MM-DD)| 2015-10-01
First Name | Justin D. Last Name | LEE Registration Number | 68164
Additional Signature may be generated within this form by selecting the Add button. Add

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 35U.8.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 TQ THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.12
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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/cr 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.5.C. 852a). 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. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in

order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.85.C. 552a(m).

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.8.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. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant]
to 35 U.5.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 public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

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

EFS Web 2.2.12
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PTOQ/AIA1 (06-12)

Approved for use through 01/31/2014, OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no persans are required to respond 1o a collection of information unfess it displays 2 valid OMB control number.

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

Title of |REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD
Invention | THEREOF

As the below named inventor, | hereby declare that:

This declaration -
s directed fo- The attached application, or

D 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 apptication 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,

.1 petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitionerfapplicant is advised that the record of a patent application is available to the public after publication of the
application (unless a nen-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 application 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: HoNgjo SHIM . Date (Optional) ;X2 /0 9’//}.’—

Signature: é l/"" it

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIAO1 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The infarmation 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 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
comments o the amaunt ot Me you require to complete 1his Frm ang/or SUgEestions 1or reducing this burden, should be sent to the Chiet Intormation Umicer, U.5.
Patent and Trademar Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NC'T SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEivD TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-14:
ifyou need assistance in completing the forrn, call 1-800-PTO-9199 and sefect .'ption 2.
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PTO/AIA/01 (06-12)

Approved for use through 01/31/2014. 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 displays a valid OMB control number.

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

Title of REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD
Invention | THEREOF

As the below named inventor, | hereby declare that:

This declaration -
is directed to: The attached application, or

I:] United States application or PCT international application number

filed on

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

I 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 application 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: Gukchan LIM v Date (Optional) :M_J_gi
Signature: ‘&—_

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIA01 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 CFR 1.11 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
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.
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PTO/AIAIO1 (06-12)

Approved for use through 01/31/2014. OM3 0651-0032

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

Under the Paperwork Reduction Act of 1885, 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 APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of |REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD
Invention | THEREQF

As the below named inventor, | hereby declare that:

This declaration I
is directed to: The attached application, or

D 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 application 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

[nventor: Youngho SOHN Date (Optional) 22 [Oq !20,5
Signature: @
4

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIA01 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 CFR 1.11 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
comments on the amaoun ©f IMe You requIre to complete this 1orm and/or suggestions tar reducing 1nIS burden, Should be sent to the Lniet Intormation Qimcer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 12£0, 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 complelir.g ‘he form, calf 1-800-PT0-9799 and select oplion 2.
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PTO/AIA/O1 (06-12)

Approved for use through 01/31/2014, OMB 0851-0032

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 infarmation unless it displays a valid OMB control number,

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

Title of REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD
Invention | THEREQOF

As the below named inventor, | hereby declare that:

This declaration e
is directed to: 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 inventien in the application.

I 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
confribute 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 perscnal information is included in documents submitted fo 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 application 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: Seonghy0k KIM Date (Optional) ; ’)/‘(- Ifo Qr/ l r

Signature: ‘/7 (i pavA

[ VATd L=

[RS8

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIAO1 form for each additional inventor.

1N

This coltection of information is required by 35 U.S.C. 115 and 37 CFR 1.83, 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 i minute 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 o ItMe you reguire to compilete tnis 10rm ana/or Suggesnons 1or reducing IS burden, should be sent to the Ghiet Information Umicer, U.5.
Patent ant Trademark Office, U.S. Department of Commerce, P.O. Box 1450, A'e xandria, VA 22313-1450, DC NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 145({, Alexandria, VA 22313-1450.

If you need assistance in completing the f.<m, call 1-860-PTO-8198 and sefeci oplion 2.
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PTO/AIAIOT (0B-12)

Approved for use through 01/31/2014, OMB 0651-0032

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

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of infarmation unless it displays a valid OMB control number.

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

Title of |REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD
Invention | THEREOF

As the below named inventor, | hereby declare that:

This declaration _—
is directed to: The attached application, or

D United States application or PCT international application number

filted on

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

| believe that | am the original inventer 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. Petitiecner/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 application 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: Chohee K\f‘-{ON ' Date (Optional) : L?/ /0% /)"}A

Signature: C,V%'\U -

Note: An application data sheet (PTO/AIAM4 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIAO1 form for each additional inventor.

This celection 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 CFR 1.11 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
COMMENLS 0N the amount O M YOu require 1o COmplete 1S Torm anag/or suggestions tar reducing this burden, snould be sent to the Unier Information Umcer, U.5.
Patent and Trademark Office, U.S, Departmen! of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COM?PLETED FORMS TO
THIS ADDRESS. SEND TO: Commissionur for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you 1. -ed assistance in completing the form, call 1-860-PTO-9199 and select option 2.
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PTO/AIA/O1 (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of infoermation unless it displays a valid OMB centrol number.

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

Title of |REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD
Invention | THEREQOF

As the below named inventor, | hereby declare that:

This declaration N
is directed to: The attached application, or

|:| 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 wiliful 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 application 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: Hyunwoo }SIM Date (Optional) ; 7/7";!" OG{ . / &

Signature: _ ,A

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIAD1 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The infarmation is required to obtain or retain a benefit by the public which is to file (and
by the USPTO o process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
camplete, including gathering, preparing, and submitting the comgpleted application form to the USPTO. Time will vary depending upon the individual case. Any
COMMEnts on the ameount of iMe you requIre 10 cemplets this torm and/or Suggestions Tor reaucing tis buraen, SNoUlE be §ent 10 the Lniet Informaticn Utcer, U.S.
Patent an< ~rademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-145). DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADCR:288. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22 313-1450.

If you need assistance in completing the form, eall 1-800-PTC-918% and select option 2.
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Docket No.: 2060-5337

REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD

THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  Pursuant to 35 U.S.C. § 119(a), this application claims the benefit of earlier filing
date and right of priority to Korean Patent Application No. 10-2014-0135746, filed on October

08, 2014, the contents of which are hereby incorporated by reference herein in its entirety.

BACKGROUND

[0002] The present disclosure relates to a wearable device for further maximizing the
user’s convenience.

[0003] Functions of the mobile terminals become diversified. Mobile terminals may
include devices being worn on a user’s body, neck, head, or wrist in addition to devices being
gripped by a user’s hand like mobile phones. Such a device that is wearable by a user is called a
wearable device.

[0004] As an example of a wearable device, there is a neckband-type device worn on a
user’s neck, a headset-type device worn on a user’s head, or a watch-type device worn on a
user’s wrist.

[0005] For example, a mobile terminal may have functions such as data and voice

communication, picture and video capturing through a camera, voice recording, music file
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playback through a speaker system, and image or video output to a display unit. Mobile
terminals may further include an electronic game play function or may perform a multimedia
player function. Especially, recent mobile terminals may receive multicast signals for providing
visual contents such as broadcast programs and videos.

[0006] As functions of a terminal are diversified, such a terminal may be implemented in
a form of a multimedia player with multi-functions, for example, photo or video capturing,
playback of music or video files, game plays, and broadcast reception.

[0007] Moreover, a watch-type device may be usually used as a watch and if necessary,
may implement various functions mentioned above, and its weight is light. Furthermore, since a
watch-type device has functions that are mostly linked with a mobile phone and there are more
rooms to absorb most of the functions of the mobile phone, it is expected for watch-type devices
to replace mobile phones and accordingly, research to commercialization for the watch type
devices are being actively in progress.

[0008] However, various function implementations or user interface implementations for
watch type devices are not widely developed so that there are limitations in commercialization.

[0009] Especially, a user interface depending on whether a watch-type device is worn is

not yet implemented.

SUMMARY

[0010] Embodiments provide a wearable device for improving user’s convenience with
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the implementation of a user interface depending on whether a user wears it.

[0011] Embodiments also provide a wearable device for improving user’s convenience
by varying a security degree depending on whether a user wears it.

[0012] Embodiments also provide a wearable device for improving product reliability by
improving the detection performance of a heartbeat sensor used for detecting whether a user
wears it.

[0013] In one embodiment, a wearable device includes: a touch screen; an acceleration
sensor configured to generate an acceleration signal; an optical sensor using a light source and
configured to generate a touch interrupt signal; and a control unit configured to detect a wearing
state of the wearable device, the wearing state of the wearable device including a not-wearing
state for the wearable device, a wrist wearing state, and a hand gripping state on the basis of the
acceleration signal and the touch interrupt signal, and execute a function corresponding to the
wearing state of the wearable device. The control unit is configured, when the wearable device is
in a not-wearing state, to executes a function in the not-wearing state, when the wearable device
is in a wrist wearing state, to executes a function in the wrist wearing state, and when the
wearable device is in the hand gripping state, to executes a function in the hand gripping state.
The control unit is configured to control the touch screen to display a black screen or an ambient
screen as the function in the hand gripping state.

[0014] In another embodiment, provided is a control method of a wearable device. The

method includes: detecting a wearing state of the wearable device, the wearing state including a
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not-wearing state for the wearable device, a wrist wearing state, and a hand gripping state on the
basis of an acceleration signal and a touch interrupt signal; and executing a function
corresponding to the wearing state of the wearable device, wherein the executing of the function
includes: when the wearable device is in a not-wearing state, executing a function in the not-
wearing state; when the wearable device is in a wrist wearing state, executing a function in the
wrist wearing state; and when the wearable device is in the hand gripping state, executing a
function in the hand gripping state, wherein a black screen or an ambient screen is displayed on a
touch screen as a function in the hand gripping state.

[0015] The details of one or more embodiments are set forth in the accompanying
drawings and the description below. Other features will be apparent from the description and

drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Fig. 11is a block diagram illustrating a watch-type device.

[0017] Fig. 2(a) and Fig. 2(b) are conceptual diagrams when a watch type device is seen
in different directions according to an embodiment of the present invention.

[0018]  Fig. 3 is a view illustrating the principle of a heartbeat sensor.

[0019] Fig. 4 is a view illustrating a skin penetration rate according to wavelength.

[0020] Fig. 5 is a sectional view illustrating a structure of a typical heartbeat sensor.

[0021] Figs. 6(a), 6(b) and 6(c) are views illustrating a heartbeat sensor according to a
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first embodiment of the present invention.

[0022]  Figs. 7(a) and 7(b) are views illustrating a first layer in the heartbeat sensor of Fig.

[0023] Fig. 8 is a view illustrating a heartbeat sensor according to a second embodiment
of the present invention.

[0024] Fig. 9 is a view illustrating a heartbeat sensor according to a third embodiment of
the present invention.

[0025] Fig. 10 is a view illustrating a heartbeat sensor according to a fourth embodiment
of the present invention.

[0026] Fig. 11 is a view illustrating a heartbeat sensor according to a fifth embodiment
of the present invention.

[0027] Figs. 12(a) and 12(b) are views illustrating a heartbeat sensor according to a sixth
embodiment of the present invention.

[0028] Fig. 13 is a view illustrating a heartbeat sensor according to a seventh
embodiment of the present invention.

[0029] Fig. 14 is a view illustrating a waveform of a touch interrupt signal generated
from a heartbeat sensor.

[0030] Fig. 15 is a flowchart illustrating a method of detecting whether a watch type
device is worn according to an embodiment of the present invention.

[0031] Figs. 16(a), 16(b) and 16(c) are views illustrating a screen type.
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[0032] Fig. 17 is a flowchart illustrating a method of detecting a not-wearing state of the
watch type device of Fig. 15 according to an embodiment of the present invention.

[0033] Fig. 18 is a flowchart illustrating a method of detecting a wearing state of the
watch type device of Fig. 15 according to an embodiment of the present invention.

[0034] Fig. 19 is a flowchart illustrating a method of operating a heartbeat sensor
depending on whether a watch type device is worn according to an embodiment of the present
invention.

[0035] Fig. 20(a) and 20(b) are views illustrating a tilt when a watch type device is worn
on a wrist and gripped by a hand.

[0036] Fig. 21 is a flowchart illustrating a lock releasing method depending on whether a
watch type device is worn according to an embodiment of the present invention.

[0037]  Figs. 22(a) and 22(b) are screen views illustrating a method of changing a black
screen into a standby screen.

[0038] Fig. 23 is a view illustrating the detection amount of a touch interrupt signal
according to race.

[0039] Fig. 24 is a flowchart illustrating a heartbeat measurement method according to a
skin in a watch type device according to an embodiment of the present invention.

[0040]  Figs. 25(a), 25(b), 25(c) and 25(d) are screen views according a detailed setting
of wearing detection.

[0041] Figs. 26(a), 26(b) and 26(c) are screen views illustrating a message checking
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method in a hand gripping state.

[0042] Figs. 27(a), 27(b), 27(c) and 27(d) are screen views illustrating a message
checking method in a wrist wearing state.

[0043] Fig. 28 is a screen view illustrating a setting screen displaying method in a
wearing state.

[0044] Figs. 29(a) and 29(b) are screen views illustrating a method of setting heat
displayed on a setting screen in a wearing state.

[0045] Figs. 30(a) and 30(b) are graphs obtained by measuring a heating temperature at
each of the front and rear of a watch type device.

[0046] Fig. 31 is a screen view illustrating a pop-up message notifying method
according to heating temperature.

[0047]  Figs. 32(a), 32(b) and 32(c) are screen views illustrating a method of changing
the background color of a screen according to a heating temperature.

[0048] Figs. 33(a), 33(b) and 33(c) are screen views illustrating a method of changing
the color of an indicator displayed on a screen according to a heating temperature.

[0049] Figs. 34(a) and 34(b) are screen views illustrating a method of lowering a heating
temperature according to a heat control set in Fig. 29.

[0050] Fig. 35 is a screen view illustrating a method of setting security displayed on a
setting screen in a wearing state.

[0051] Fig. 36 is a screen view illustrating a subsequent setting method when Knock On
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is selected in Fig. 35.

[0052] Fig. 37 is a flowchart illustrating a screen activating method and a lock releasing
method according to wearing.

[0053] Fig. 38 is another flowchart illustrating a screen activating method and a lock
releasing method according to wearing.

[0054]  Figs. 39(a) and 39(b) are screen views illustrating a method of releasing lock by
using a heartbeat signal.

[0055] Figs. 40(a), 40(b), 40(c) and 40(d) are screen views illustrating a method of
utilizing a knock code gesture.

[0056] Figs. 41(a), 41(b), 41(c), 41(d) and 41(e) are screen views illustrating a method
of changing dials in a wearing state.

[0057] Fig. 42 is a screen view illustrating a method of setting connectivity according to
a wearing state.

[0058] Fig. 43 is a screen view illustrating a screen displaying method when a watch
type device is taken off.

[0059] Fig. 44 is another screen view illustrating a screen displaying method when a
watch type device is taken off.

[0060] Figs. 45(a), 45(b), 45(c) and 45(d) are views illustrating a method of updating an

update item manually.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0061] Hereinafter, embodiments of the present invention are described in more detail
with reference to accompanying drawings and regardless of the drawings symbols, same or
similar components are assigned with the same reference numerals and thus overlapping
descriptions for those are omitted. The suffixes “module” and “unit” for components used in the
description below are assigned or mixed in consideration of easiness in writing the specification
and , do not have distinctive meanings or roles by themselves. In the following description,
detailed descriptions of well-known functions or constructions will be omitted since they would
obscure the invention in unnecessary detail. Additionally, the accompanying drawings are used
to help easily understanding embodiments disclosed herein but the technical idea of the present
invention is not limited thereto. It should be understood that all of variations, equivalents or
substitutes contained in the concept and technical scope of the present invention are also
included.

[0062] It will be understood that the terms "first" and "second" are used herein to
describe various components but these components should not be limited by these terms. These
terms are used only to distinguish one component from other components.

[0063] In this disclosure below, when one part (or element, device, etc.) is referred to as
being ‘connected’ to another part (or element, device, etc.), it should be understood that the
former can be ‘directly connected’ to the latter, or ‘electrically connected’ to the latter via an

intervening part (or element, device, etc.). It will be further understood that when one component
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is referred to as being ‘directly connected’ or ‘directly linked’ to another component, it means
that no intervening component is present.

[0064] The terms of a singular form may include plural forms unless they have a clearly
different meaning in the context.

G

[0065] Additionally, in this specification, the meaning of “include,” “comprise,”
“including,” or “comprising,” specifies a property, a region, a fixed number, a step, a process, an
element and/or a component but does not exclude other properties, regions, fixed numbers, steps,
processes, elements and/or components.

[0066] Fig. 1is a block diagram illustrating a watch-type device.

[0067] Referring to Fig. 1, the watch type device 100 may include a wireless
communication unit 110, an input unit 120, a sensing unit 140, an output unit 150, an interface
unit 160, a memory 170, a control unit 180, and a power supply unit 190. In implementing a
watch type device, components shown in Fig. 1 are not necessary, so that a watch type device
described in this specification may include components less or more than the components listed
above.

[0068] In more detail, the wireless communication unit 110 in the components may
include at least one module allowing wireless communication between the watch type device 100
and a wireless communication system, between the watch type device 100 and another watch

type device 100, or between the watch type device 100 and an external server. Additionally, the

wireless communication unit 110 may include at least one module connecting the watch type
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device 100 to at least one network.

[0069] The wireless communication unit 110 may include at least one of a broadcast
receiving module 111, a mobile communication module 112, a wireless internet module 113, a
short-range communication module 114, and a location information module 115.

[0070] The input unit 120 may include a camera 121 or an image input unit for image
signal input, a microphone 122 or an audio input unit for audio signal input, and a user input unit
123 (for example, a touch key and a mechanical key)) for receiving information from a user.
Voice data or image data collected by the input unit 120 are analyzed and processed as a user’s
control command.

[0071] The sensing unit 140 may include at least one sensor for sensing at least one of
information in a watch type device, environmental information around a watch type device, and
user information. For example, the sensing unit 140 may include at least one of a proximity
sensor 141, an illumination sensor 142, an acceleration sensor 143, a heartbeat sensorl44, a
touch sensor, a magnetic sensor, a G-sensor, a gyroscope sensor, a motion sensor, an RGB sensor,
an infrared (IR) sensor, a finger scan sensor, an ultrasonic sensor, an optical sensor (for example,
a camera 121), a microphone 122, a battery gauge, an environmental sensor (for example, a
barometer, a hygrometer, a thermometer, a radiation sensor, a thermal sensor, and a gas sensor),
and a chemical sensor (for example, an electronic noise, a healthcare sensor, and a biometric
sensor). Moreover, a watch type device disclosed in this specification may combines information

sensed by at least two or more sensors among such sensors and may then utilize it.
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[0072] The output unit 150 is used to generate a visual, auditory, or haptic output and
may include at least one of a display unit 151, a sound output unit 152, a haptic module 153, and
an optical output unit 154. The display unit 151 may be formed with a mutual layer structure
with a touch sensor or formed integrally, so that a touch screen may be implemented. Such a
touch screen may serve as the user input unit 123 providing an input interface between the watch
type devicel00 and a user and an output interface between the watch type devicel00 and a user
at the same time.

[0073] The interface unit 160 may serve as a path to various kinds of external devices
connected to the watch type device 100. The interface unit 160 may include at least one of a
wired/wireless headset port, an external charger port, a wired/wireless data port, a memory card
port, a port connecting a device equipped with an identification module, an audio Input/Output
(I/0O) port, a video I/O port, and an earphone port. In correspondence to that an external device is
connected to the interface unit 160, the watch type device 100 may perform an appropriate
control relating to the connected external device.

[0074]  Additionally, the memory 170 may store data supporting various functions of the
watch type device 100. The memory 170 may store a plurality of application programs or
applications running on the watch type device 100, and data and commands for operations of the
watch type devicel00. At least part of such an application program may be downloaded from an
external server through a wireless communication. Additionally, at least part of such an

application program may be included in the watch type device 100 from the time of shipment in

12

31



Docket No.: 2060-5337

order to perform a basic function (for example, an incoming call, a calling function, and a
message reception) of the watch type device 100. Moreover, an application program may be
stored in the memory 170 and installed on the watch type device 100, so that it may run to
perform an operation (or a function) of the watch type device 100 by the control unit 180.

[0075] The control unit 180 may control overall operations of the mobile terminal 100
generally besides an operation relating to the application program. The control unit 180 may
provide appropriate information or functions to a user or process them by processing signals,
data, and information inputted/outputted through the above components or executing application
programs stored in the memory 170.

[0076]  Additionally, in order to execute an application program stored in the memory
170, the control unit 180 may control at least part of the components shown in Fig. 1.
Furthermore, in order to execute the application program, the control unit 180 may combine at
least two of the components in the watch type device 100 and may then operate it.

[0077] The power supply unit 190 may receive external power or internal power under a
control of the control unit 180 and may then supply power to each component in the watch type
device 100. The power supply unit 190 includes a battery and the battery may be a built-in
battery or a replaceable battery.

[0078] At least part of the each component may operate cooperatively in order to
implement operations, controls, or control methods of a watch type device according to various

embodiments of the present invention described below. Additionally, the operations, controls, or
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control methods of a watch type device may be implemented on the mobile terminal 100 by
executing at least one application program stored in the memory 170.

[0079] Hereinafter, prior to examining various embodiments implemented through the
watch type device 100, the above-listed components are described in more detail with reference
to Fig. 1.

[0080]  First, in describing the wireless communication unit 110, the broadcast receiving
module 111 of the wireless communication unit 110 may receive a broadcast signal and/or
broadcast related information from an external broadcast management server through a broadcast
channel. The broadcast channel may include a satellite channel and a terrestrial channel. At least
two broadcast receiving modules for simultaneous broadcast reception for at least two broadcast
channels or broadcast channel switching may be provided to the watch type device 100.

[0081] The mobile communication module 112 may transmit/receive a wireless signal
to/from at least one of a base station, an external terminal, and a server on a mobile
communication network established according to the technical standards or communication
methods for mobile communication (for example, Global System for Mobile communication
(GSM), Code Division Multi Access (CDMA), Code Division Multi Access 2000 (CDMA2000),
Enhanced Voice-Data Optimized or Enhanced Voice-Data Only (EV-DO), Wideband CDMA
(WCDMA), High Speed Downlink Packet Access (HSDPA), High Speed Uplink Packet Access
(HSUPA), Long Term Evolution (LTE), and Long Term Evolution-Advanced (LTE-A)).

[0082] The wireless signal may include various types of data according to a voice call

14
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signal, a video call signal, or text/multimedia message transmission.

[0083] The wireless internet module 113 refers to a module for wireless internet access
and may be built in or external to the watch type device 100. The wireless internet module 113
may be configured to transmit/receive a wireless signal in a communication network according
to wireless internet technologies.

[0084] The wireless internet technology may include Wireless LAN (WLAN), Wireless-
Fidelity (Wi-Fi), Wi-Fi Direct, Digital Living Network Alliance (DLNA), Wireless Broadband
(WiBro), World Interoperability for Microwave Access (WiMAX), High Speed Downlink
Packet Access (HSDPA), High Speed Uplink Packet Access (HSUPA), Long Term Evolution
(LTE), and Long Term Evolution-Advanced (LTE-A) and the wireless internet module 113
transmits/receives data according at least one wireless internet technology including internet
technology not listed above.

[0085] The short-range communication module 114 may support short-range
communication by using at least one of Bluetooth™, Radio Frequency Identification (RFID),
Infrared Data Association (IrDA), Ultra Wideband (UWB), ZigBee, Near Field Communication
(NFC), Wireless-Fidelity (Wi-Fi), Wi-Fi Direct, and Wireless Universal Serial Bus (USB)
technologies. The short-range communication module 114 may support wireless communication
between the watch type device 100 and a wireless communication system, between the watch
type device 100 and another watch type device 100 or between networks including the watch

type device 100 and another watch type device 100 (or an external server) through wireless area
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networks. The wireless area networks may be wireless personal area networks.

[0086] The location information module 115 is a module for obtaining the location (or
the current location) of a watch type device and its representative examples include a global
positioning system (GPS) module or a Wi-Fi module. For example, a watch type device may
obtain its location by using a signal transmitted from a GPS satellite through the GPS module.
As another example, a watch type device may obtain its location on the basis of information of a
wireless access point (AP) transmitting/receiving a wireless signal to/from the Wi-Fi module,
through the Wi-Fi module. If necessary, the position information module 115 may perform a
function of another module in the wireless communication unit 110 in order to obtain data on the
location of a watch type device substitutionally or additionally. The location information module
115 is a module for obtaining the position (or the current position) of a watch type device and is
not limited to a module directly calculating and obtaining the position of a watch type device.

[0087]  Then, the input unit 120 is used for inputting image information (or signal), audio
information (or signal), data, or information inputted from a user and the watch type device 100
may include at least one camera 121 in order for inputting image information. The camera 121
processes image frames such as a still image or a video obtained by an image sensor in a video
call mode or a capturing mode. The processed image frame may be displayed on the display unit
151 or stored in the memory 170. Moreover, a plurality of cameras 121 equipped in the watch
type device 100 may be arranged in a matrix structure and through the camera 121 having such a

matrix structure, a plurality of image information having various angles or focuses may be
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inputted to the watch type device 100. Additionally, the plurality of cameras 121 may be
arranged in a stereo structure to obtain the left and right images for implementing a three-
dimensional image.

[0088] The microphone 122 processes external sound signals as electrical voice data.
The processed voice data may be utilized variously according to a function (or an application
program being executed) being performed in the watch type device 100. Moreover, various noise
canceling algorithms for removing noise occurring during the reception of external sound signals
may be implemented in the microphone 122.

[0089] The user input unit 123 is to receive information from a user and when
information is inputted through the user input unit 123, the control unit may control an operation
of the watch type device 100 to correspond to the inputted information. The user input unit 123
may include a mechanical input means (or a mechanical key, for example, a button, a dome
switch, a jog wheel, and a jog switch at the front, back or side of the watch type device 100) and
a touch type input means. As one example, a touch type input means may include a virtual key, a
soft key, or a visual key, which is displayed on a touch screen through software processing or
may include a touch key disposed at a portion other than the touch screen. Moreover, the virtual
key or visual key may have various forms and may be disposed on a touch screen and for
example, may include graphic, text, icon, video, or a combination thereof.

[0090] Moreover, the sensing unit 140 may sense at least one of information in a watch

type device, environmental information around a watch type device, and user information and
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may then generate a sensing signal corresponding thereto. On the basis of such a sensing signal,
the control unit 180 may control the drive or control of the watch type device 100 or may
perform data processing, functions, or operations relating to an application program installed in
the watch type device 100. Representative sensors among various sensors included in the sensing
unit 140 will be described in more detail.

[0091] First, the proximity sensor 141 refers to a sensor detecting whether there is an
object approaching a predetermined detection surface or whether there is an object around by
using the strength of an electromagnetic field or infrared, without mechanical contact. The
proximity sensor 141 may disposed in an inner area of a watch type device surrounded by the
touch screen or around the touch screen.

[0092] Examples of the proximity sensor 141 may include a transmission-type
photoelectric sensor, a direct reflective-type photoelectric sensor, a mirror reflective-type
photoelectric sensor, a high-frequency oscillation-type proximity sensor, a capacitive-type
proximity sensors, a magnetic-type proximity sensor, and an infrared proximity sensor. If the
touch screen is a capacitive type, the proximity sensor 141 may be configured to detect the
proximity of an object by changes in an electric field according to the proximity of the object
having conductivity. In this case, the touch screen (or a touch sensor) itself may be classified as a
proximity sensor.

[0093] Moreover, for convenience of description, an action for recognizing the position

of an object on the touch screen as the object is close to the touch screen without contacting the
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touch screen is called “proximity touch” and an action that the object actually contacts the touch
screen is called “contact touch”. A position that an object is proximity-touched on the touch
screen is a position that the object vertically corresponds to the touch screen when the object is
proximity-touched. The proximity sensor 141 may detect a proximity touch and a proximity
touch pattern (for example, a proximity touch distance, a proximity touch direction, a proximity
touch speed, a proximity touch time, a proximity touch position, and a proximity touch
movement state). Moreover, the control unit 180 processes data (for information) corresponding
to a proximity touch operation and a proximity touch pattern, detected through the proximity
sensor 141, and furthermore, may output visual information corresponding to the processed data
on the touch screen. Furthermore, depending on whether a touch for the same point on the touch
screen is a proximity touch or a contact touch, the control unit 180 may control the watch type
device 100 to process different operations or data (or information).

[0094] The touch sensor detects a touch (or a touch input) applied to the touch screen (or
the display unit 151) by using at least one of various touch methods, for example, a resistive film
method, a capacitive method, an infrared method, an ultrasonic method, and a magnetic field
method.

[0095] For example, the touch sensor may be configured to convert a pressure applied to
a specific portion of the touch screen or changes in capacitance occurring at a specific portion
into electrical input signals. The touch sensor may be configured to detect a position and area

that a touch target applying a touch on the touch screen touches the touch sensor, a pressured
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when touched, and a capacitance when touched. Here, the touch target, as an object applying a
touch on the touch sensor, may be a finger, a touch pen, a stylus pen, or a pointer, for example.

[0096] In such a manner, when there is a touch input on the touch sensor, signal(s)
corresponding thereto are sent to a touch controller. The touch controller processes the signal(s)
and then transmits corresponding data to the control unit 180. Therefore, the control unit 180
may recognize which area of the display unit 151 is touched. Herein, the touch controller may be
an additional component separated from the control unit 180 or may be the control unit 180 itself.

[0097] The heartbeat sensorl44 detects a light emitted from a light emitting unit (for
example, a light emitting diode) from a light receiving unit (for example, a photo diode) and
measures a heartbeat by using the detected result.

[0098] A structure of the heartbeat sensorl44 and a user interface implementation using
the heartbeat sensor144 are described in more detail later.

[0099] Moreover, the control unit 180 may perform different controls or the same
control according to types of a touch target touching the touch screen (or a touch key equipped
separated from the touch screen). Whether to perform different controls or the same control
according to types of a touch target may be determined according to a current operation state of
the watch type device 100 or an application program in execution.

[00100] Moreover, the above-mentioned touch sensor and proximity sensor are provided
separately or combined and may thus sense various types of touches, for example, short (or tap)

touch), long touch, multi touch, drag touch, flick touch, pinch-in touch, pinch-out touch, swipe
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touch, and hovering touch for the touch screen.

[00101] The display unit 151 may display (output) information processed in the watch
type device 100. For example, the display unit 151 may display execution screen information of
an application program running on the watch type device 100 or user interface (UI) and graphic
user interface (GUI) information according to such execution screen information.

[00102] Additionally, the display unit 151 may be configured as a three-dimensional
display unit displaying a three-dimensional image.

[00103] The sound output unit 152 may output audio data received from the wireless
communication unit 110 or stored in the memory 170 in a call signal reception or call mode, a
recording mode, a voice recognition mode, or a broadcast reception mode. The sound output unit
152 may output a sound signal relating to a function (for example, a call signal reception sound
and a message reception sound) performed by the mobile terminal 100. The sound output unit
152 may include a receiver, a speaker, and a buzzer.

[00104] The haptic module 153 generates various haptic effects that a user can feel. A
representative example of a haptic effect that the haptic module 153 generates is vibration. The
intensity and pattern of vibration generated by the haptic module 153 may be controlled by a
user’s selection or a setting of a control unit. For example, the haptic module 153 may synthesize
and output different vibrations or output different vibrations sequentially.

[00105] The optical output unit 154 outputs a signal for notifying event occurrence by

using light of a light source of the watch type device 100. An example of an event occurring in
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the watch type device 100 includes message reception, call signal reception, missed calls, alarm,
schedule notification, e-mail reception, and information reception through an application.

[00106] The interface unit 160 may serve as a path to all external devices connected to the
watch type device 100. The interface unit 160 may receive data from an external device, receive
power and deliver it to each component in the watch type device 100, or transmit data in the
watch type device 100 to an external device. For example, the interface unit 160 may include a
wired/wireless headset port, an external charger port, a wired/wireless data port, a memory card
port, a port connecting a device equipped with an identification module, an audio I/O port, a
video /O port, and an earphone port.

[00107] Moreover, the identification module, as a chip storing various information for
authenticating usage authority of the watch type device 100, may include a user identity module
(UIM), a subscriber identity module (SIM), and a universal subscriber identity module (USIM).
A device equipped with an identification module (hereinafter referred to as an identification
device) may be manufactured in a smart card form. Accordingly, the identification device may
be connected to the terminal 100 through the interface unit 160.

[00108] Moreover, as mentioned above, the control unit 180 may control operations
relating to an application program and overall operations of the watch type device 100 in general.
For example, if a state of a watch type device satisfies set conditions, the control unit 180 may
execute or release a lock state limiting an output of a control command of a user for applications.

[00109]  Additionally, the control unit 180 may perform a control or processing relating to
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a voice call, data communication, and a video call may perform pattern recognition processing
for recognizing handwriting input or drawing input on the touch screen as a text and an image,
respectively. Furthermore, the control unit 180 may use at least one or a combination of the
above components to perform a control in order to implement various embodiments described
below on the watch type device 100.

[00110] The power supply unit 190 may receive external power or internal power under a
control of the control unit 180 and may then supply power necessary for an operation of each
component. The power supply unit 190 includes a battery. The battery is a rechargeable built-in
battery and may be detachably coupled to a terminal body in order for charging.

[00111] Additionally, the power supply unit 190 may include a connection port and the
connection port may be configured as one example of the interface unit 160 to which an external
charger supplying power for charging of the battery is electrically connected.

[00112]  As another example, the power supply unit 190 may be configured to charge a
battery through a wireless method without using the connection port. In this case, the power
supply unit 190 may receive power from an external wireless power transmission device through
at least one of an inductive coupling method based on a magnetic induction phenomenon, and a
magnetic resonance coupling method based on an electromagnetic resonance phenomenon.

[00113]

[00114] Fig. 2A and Fig. 2B are conceptual diagrams when a watch type device is seen in

different directions according to an embodiment of the present invention.
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[00115] Referring to Fig. 2, the watch type terminal 100 includes a main body 201 with a
display unit 203 and a strap 202 connected to the main body 201 to be worn on a wrist.

[00116] The main body 201 includes a case for forming the appearance.

[00117] The main body 201 is separated into a first case and a second case for preparing
an inner space to receive various electronic components and they may be coupled to each other.

[00118]  As another example, the main body 201 may have an integral form without being
separated into first and second cases.

[00119] The watch type device 100 may be configured to allow wireless communication
and an antenna may be installed at the main body 201 in order for the wireless communication.
Moreover, the antenna may expand its performance by using a case. For example, a case
including a conductive material may be configured to be electrically connected to an antenna in
order to expand a ground area or a radiation area.

[00120] The display unit 203 may be disposed at the front of the main body 201 to output
information. A touch sensor may be provided at the display unit 203 to be implemented as a
touch screen.

[00121] The display unit 203 may be the display unit 151 shown in Fig. 1 but is not
limited thereto.

[00122] The main body 201 may include a sound output unit 152, a camera 121, and a
microphone 122. When the display unit 203 is implemented as a touch screen, it may function as

a user input unit and accordingly, there is no additional key required at the main body 201.
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[00123] The strap 202 is worn on a wrist to wrap it and may be formed of a flexible
material in order for easy wearing. As such an example, the strap 202 may be formed of leather,
rubber, silicon, and synthetic resin. Additionally, the strap 202 may be configured to be
detachable from the main body 201, so that it may be replaced with various forms of straps
according to user preferences.

[00124] Moreover, the strap 202 may be used to expand the performance of an antenna.
For example, a ground expansion unit (not shown) electrically connected to an antenna to expand
a ground area may be built in a strap.

[00125] The strap 202 may include a fastener. The fastener may be implemented by a
buckle, a snap-fit available hook structure, or Velcro (a brand name) and may include a
stretchable interval or material. This drawing illustrates an example that the fastener is
implemented in a buckle form.

[00126] As another example, the strap 202 may have an integrated form formed of a
flexible material without a fastener so that it may be worn on a wrist through a user’s hand.

[00127] Moreover, a heartbeat sensor 204 may be disposed at the rear of the main body
201.

[00128] The heartbeat sensor 204, as shown in FIG. 3, may include a light emitting unit
205 for emitting light and a light receiving unit 207 for receiving light.

[00129] The light emitting unit 205, for example, may include at least one green light

emitting device but the present invention is not limited thereto. A light emitting device, for
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example, may include a semiconductor light emitting device but the present invention is not
limited thereto.

[00130] Light is emitted on/off periodically from the light emitting unit 205 but the
present invention is not limited thereto. For example, an on time for which light is outputted may
be about 40 us.

[00131]  As shown in FIG. 4, except for the light 213 of a red peak wavelength, the light
211 of a green peak wavelength has an excellent skin penetration rate in comparison to the light
of another peak wavelength. Herein, a red peak wavelength, for example, is about 656 nm and a
green peak wavelength, for example, may be about 555 nm but the present invention is not
limited thereto. Accordingly, a green light emitting device for emitting the light of a green peak
wavelength may be used as the light emitting unit 205 of the heartbeat sensor 204 shown in FIG.
3. As a skin penetration rate is excellent, the accuracy of heartbeat measurement becomes higher.
However, the blood vessels used for measuring a heartbeat are located deep inside the skin.
Accordingly, in order to accurately measure a heartbeat from blood vessels located deep inside a
skin, the light 211 of a green peak wavelength having an excellent skin penetration rate may be
used.

[00132]  As another example, the present invention is not limited thereto, and a red light
emitting device for emitting the light of a red peak wavelength having a more excellent skin
penetration rate than the light of a green peak wavelength may be used as the light emitting unit

205.
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[00133] As another example, the light emitting unit 205 may include both a red light
emitting device and a green light emitting device. In such a case, a red light emitting device or a
green light emitting device may be selectively used according to the thickness of a skin. Whereas
blood vessels are located relatively deep inside a skin in a finger having a thick skin, blood
vessels are located relatively near a wrist having a thin skin. Accordingly, when the heartbeat
sensor 204 contacts a finger having a relatively thick skin, that is, when the watch type device
100 is gripped by a user’s hand, a red light emitting device may operate and the light of a red
peak wavelength emitted from a red light emitting device may be used for detecting a touch
interrupt signal. When the heartbeat sensor 204 contacts a wrist 209 having a relatively thin skin,
that is, when the watch type device 100 is worn on a user’s wrist 209, a green light emitting
device may operate and the light of a green peak wavelength emitted from a green light emitting
device may be used for detecting a touch interrupt signal.

[00134] Referring to FIG. 3 again, the light receiving unit 207 may include a plurality of
photo diodes but the present invention is not limited thereto. A photo diode may covert light into
current and output it.

[00135]  Accordingly, when the light, which penetrates the skin of the user’s wrist 209 and
is reflected after emitting from a red light emitting device, is incident to a photo diode, the photo
diode may generate and provide a current corresponding to the amount of the incident light.

[00136] As mentioned above, the light of a green peak wavelength may be outputted

periodically for an on time. Such an outputted light may be reflected on the inside of a skin of the
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user’s wrist 209 and may be incident to a photo diode. A photo diode generates a current
corresponding to the amount of a light outputted at each on time and reflected by the user’s wrist
209.

[00137] A plurality of blood vessels exist in the user’s wrist 209. Blood vessels are a
passage through which blood flows and the blood flows into all the blood vessels of a body by
the pumping of a heart. Since blood flows in blood vessels by the pumping of a heart, the blood
vessels are bouncing up and down with a waveform such as a wave.

[00138] In such a way, since blood vessels in the user’s wrist 209 are bouncing up and
down like a wave, the amount of a light reflected by the user’s wrist 209 for each on time may
vary. By the amount of a light that is changed in this way, a current generated from a photo diode
may also vary.

[00139]  Accordingly, a heartbeat may be measured through a current waveform generated
from a photo diode.

[00140] In a typical heartbeat sensor, errors may occur during heartbeat measurement due
to crosstalk phenomenon.

[00141] Fig. 5 is a sectional view illustrating a structure of a typical heartbeat sensor.

[00142] Referring to Fig. 5, a typical heartbeat sensor 1 may have a gap G between a
cover 6 protecting a light emitting device 4 and a photo diode 5 and a window 7. That is, the
window 7 is spatially spaced from the cover 6.

[00143] The gap may be 0.1 mm to 1 mm typically.

28

47



Docket No.: 2060-5337

[00144] In such a case, a part of light generated from a light emitting device penetrates
the window 7 and progresses toward a user’s wrist but another part of light is reflected by the
window 7 and incident to a photo diode.

[00145] The light progressing toward the user’s wrist is reflected by blood vessels in the
user’s wrist and is incident to the photo diode 5 through the window 7 again.

[00146] The photo diode 5 generates a current on the basis of a light (for example, a
second light 9) reflected by the window 7 and incident without passing through the user’s wrist
in addition to a light (for example, a first light 8) passing through the user’s wrist. In such a case,
since the second light is a light not passing through the user’s wrist and is a parameter irrelevant
to a heartbeat, the second light is reflected for the current generation, an accurate heartbeat
measurement is impossible due to the generated current.

[00147] In such acase, in the typical heartbeat sensor 1, by the gap G between the cover 6
and the window 7, a light generated from the light emitting device 4 does not pass through the
user’s wrist and is directly incident to the photo diode 5, so that crosstalk phenomenon
generating errors of a heartbeat measurement may occur.

[00148] Figs. 6 to 9 are views illustrating a heartbeat sensor for preventing a crosstalk
phenomenon by disposing a member having a partition between a light receiving unit and a light
emitting unit according to an embodiment of the present invention.

[00149] Fig. 6 is a view illustrating a heartbeat sensor according to a first embodiment of

the present invention.
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[00150] Referring to Fig. 6, the heartbeat sensor 144 may include a substrate 221, a main
body 223, a light emitting unit 225, a light receiving unit 227, a first layer 235, a second layer
237, a housing 220, and a cover 253,

[00151] The light emitting unit 225 and the light receiving unit 227 may be mounted in
the main body 223. The main body 223 may be formed of an insulating material having an
excellent heat dissipation property such as epoxy or silicone. The light emitting unit 225 may be
a red light emitting device and the light receiving unit 227 may be a photo diode.

[00152] The main body 223 may be mounted on the substrate 221. Each of the light
emitting unit 225 and the light receiving unit 227 may be electrically connected to the substrate
221 through the main body 223. The substrate 221 may include a first conductive pattern
electrically connected to the light emitting unit 225 and a second conductive pattern electrically
connected to the light receiving unit 227.

[00153] The main body 223 may include first to third recesses 229, 231, and 233. For
example, the light emitting unit 225 may be inserted and mounted in the first recess 229. For
example, the light receiving unit 227 may be inserted and mounted in the second recess 231. For
example, a protruding part 249 protruding from the partition 247 of the first layer 235 toward the
bottom direction may be seated in the third recess 233.

[00154] The depth of the first recess 229 is identical to the thickness of the light emitting
unit 225; the depth of the second recess 231 is identical to the thickness of the light receiving

unit 227; and the depth of the third recess 233 may be identical to the thickness of the protruding
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part 249. However, the present invention is not limited thereto.

[00155] Each of the first to third recesses 229, 231, and 233 may have a bottom surface
and an inner side surface having a predetermined depth from the top surface of the main body
223.

[00156] The light emitting unit 225 may be inserted into the first recess 229 and mounted
on the bottom surface. The light receiving unit 227 may be inserted into the second recess 231
and mounted on the bottom surface. The protruding part 249 protruding from the partition 247 of
the first layer 235 may be inserted into the third recess 233 and mounted on the bottom surface.
The side surface of the light emitting unit 225 may contact the inner side surface of the first
recess 229; the side surface of the light receiving unit 227 may contact the inner side surface of
the second recess 231; and the side surface of the protruding part 249 of the first layer 235 may
contact the inner side surface of the third recess 233. However, the present invention is not
limited thereto.

[00157]  The light emitting unit 225 may be attached to the bottom surface and the inner
side surface of the first recess 229 by using an adhesive member with an insulating property as a
medium; the light receiving unit 227 may be attached to the bottom surface and the inner side
surface of the second recess 231 by using an adhesive member with an insulating property as a
medium; and the protruding part 249 of the first layer may be attached to the bottom surface and
the inner side surface of the third recess 233 by using an adhesive member with an insulating

property as a medium. However, the present invention is not limited thereto.

31

50



Docket No.: 2060-5337

[00158] The first layer 235 may be disposed on the main body 223 where the light
emitting unit 225 and the light receiving unit 227 are mounted. The first layer 235, as shown in
FIGS. 7A and 7B, may include a catching part 243 formed along the frame, a partition 247
formed in the center area, and first and second openings 257 and 259 formed at both sides of the
partition 247 on the basis of the partition 247. For example, the first opening 257 may
correspond to the size of the top surface of the light emitting unit 225 and the second opening
259 may correspond to the size of the top surface of the light receiving unit 227. Each of the first
and second openings 257 and 259 may have a circular, oval, square, or rectangular form, but the
present invention is not limited thereto.

[00159]  As another example, the partition 247 may be an additional member formed of a
different material than the first layer 235.

[00160] The main body 223 may be covered by the first layer 235. The catching part 243
of the first layer 235 may be fixed at a catching ledge 245 of the housing 220. Accordingly,
since the first layer 235 is fixed at the housing 220, the first layer 235 does not move.

[00161] The bottom surface of the first layer 235 may contact the top surface of the main
body 223 and the protruding part 249 protruding from the partition 247 of the first layer 235 may
contact the bottom surface of the third recess 233 of the main body 223. Therefore, since a path
between the light emitting unit 225 and the light receiving unit 227 are blocked completely by
the partition 247 and the protruding part 249 of the first layer 235, a light from the light emitting

unit 225 and reflected by the first window 239 without passing through a user’s wrist through the
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first window 239 is blocked by the partition 247 and the protruding part 249 and thus is not
incident to the light receiving unit 227. Accordingly, it is possible to prevent heartbeat
measurement errors due to a crosstalk phenomenon in which a light is generated from the light
emitting unit 225 and incident to the light receiving unit 227 without passing through a user’s
wrist, so that the measurement performance of the heartbeat sensor 144 may be enhanced and
thus, its reliability may be improved.

[00162] The width of the protruding part 249 may be identical to or narrower than the
width of the third recess 233. The width of the protruding part 249 may be narrower than the
width of the partition 247 of the first layer 235. Accordingly, the protruding part 249 is inserted
into the third recess 233, and the remaining bottom surface excluding the protruding part 249 in
the bottom surface of the partition 247 contacts the top surface of the central area of the main
body 223. Therefore, by the remaining bottom surface excluding the protruding part 249 in the
bottom surface of the protruding part 249 and the partition 247, the first layer 235 may be
strongly fixed to the main body 223.

[00163] The first layer is formed of a material having elasticity and blocking light, for
example, rubber, but the present invention is not limited thereto.

[00164] The second layer 237 may be disposed on the first layer. The second layer 237
may include first and second windows 239 and 241. The first and second windows 239 and 241
may be a transparent glass or plastic material. Each of the first and second windows 239 and 241

may be a circular or oval form but the present invention is not limited thereto.
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[00165]  The first window 239 may correspond to the size of the top surface of the light
emitting unit 225 through the first opening 257 of the first layer and the second window 241 may
correspond to the size of the top surface of the light receiving unit 227 through the second
opening 259 of the first layer 235.

[00166] The partition 251 may be disposed between the first and second windows 239
and 241. The partition 251 may be a part of the second layer 237 but the present invention is not
limited thereto.

[00167] The width of the partition 251 of the second layer 237 may be formed smaller
than the width of the partition 247 of the first layer 235, thereby allowing the more light passing
through the first opening 257 of the first layer 235 to progress toward a user’s wrist and allowing
the more light reflected by a user’s wrist to be incident to the light receiving unit 227 through the
second opening 259 of the first layer 235.

[00168]  The partition 251 may have an integrated form formed of the same material as
the second layer 237 or may be an additional member formed of a different material than the
second layer 237.

[00169] The second layer may be formed of a material for blocking light, for example, a
plastic material or rubber, but the present invention is not limited thereto.

[00170] Each of the first and second windows 239 and 241 may be surrounded by the
second layer 237 and the partition 251.

[00171] When the size of the second layer 237 is greater than the size of the first layer
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235 and the center point of the first layer 235 and the center point of the second layer 237 match,
a peripheral area of the second layer 237 may extend from the end of the first layer 235 toward
the outside direction. In such a case, a support part 255 is disposed between a peripheral area of
the second layer 237 and the housing 220 in order to prevent the peripheral area of the second
layer 237 from sagging down. That is, the bottom surface of the support part 255 may contact the
housing 220 and the top surface of the support part 255 may contact the peripheral area of the
second layer 237. The support part 255 may be attached to the top surface of the housing 220 and
the bottom surface of the second layer 237 by using an adhesive material as a medium.

[00172]  The light generated from the light emitting unit 225 may be emitted to the outside
through the first opening 257 of the first layer 235 and the first window 239 of the second layer
237. The light reflected by a user’s wrist may be incident to the light receiving unit 227 through
the second window 241 of the second layer 237 and the second opening 259 of the first layer 235.
In such a way, by the partition 247 and the protruding part 249 of the first layer 235 and the
partition 251 of the second layer 237, only the light generated from the light emitting unit 225
and reflected by a user’s wrist is incident to the light receiving unit 227 so that heartbeat
measurement errors due to a crosstalk phenomenon may be prevented.

[00173] A cover 253 may be disposed on the second layer 237. The cover 253 may be
formed of a plastic material but the present invention is not limited thereto. The cover 253 may
be transparent or may not be transparent.

[00174] A peripheral area of the cover 253 may be fixed at or coupled to the housing 220.
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[00175] Fig. 8 is a view illustrating a heartbeat sensor according to a second embodiment
of the present invention.

[00176]  Except that the partition 251 of the second layer 237 is removed and the first and
second windows 239 and 241 are integrally formed in the first embodiment, the second
embodiment is similar to the first embodiment. In the second embodiment, the same reference
numerals are assigned to components having the same structure, form, and function as the
components of the first embodiment, and detailed description thereof will be omitted.

[00177]  As shown in Fig. 8, the second layer 237 may be disposed on the first layer. The
second layer 237 may include a window 261. The window 261 may be surrounded by the second
layer 237. The window 261 may be a circular or oval form but the present invention is not
limited thereto.

[00178] The size of the window 261 may be at least greater than the sum of the size of the
first opening 257 of the first layer 235, the size of the second opening 259, and the size of the
partition 247. Accordingly, the light generated from the light emitting unit 225 and passing
through the first opening 257 of the first layer 235 may progress toward a user’s wrist through
the window 261 without loss. Moreover, the light reflected by a user’s wrist may be incident to
the light receiving unit 227 through the window 261 and the second opening 259 of the first layer
235.

[00179] Fig. 9 is a view illustrating a heartbeat sensor according to a third embodiment of

the present invention.
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[00180] Except that the protruding part 249 of the first layer 235 is removed and the third
recess 233 of the main body 223 where the protruding part 249 of the first layer 235 is inserted is
removed in the first embodiment, the third embodiment is similar to the first embodiment. In the
third embodiment, the same reference numerals are assigned to components having the same
structure, form, and function as the components of the first embodiment, and detailed description
thereof will be omitted.

[00181]  As shown in Fig. 9, the top surface of a main body 223 may include first and
second recesses 229 and 231. A light emitting unit 225 may be inserted and mounted into the
first recess 229 and a light receiving unit 227 may be inserted and mounted into the second
recess 231.

[00182] In the top surface of the center area of the main body 223 between the first recess
229 and the second recess 231, that is, the area where the third recess 233 is formed in the first
embodiment, the top surface of a peripheral area of the main body 223 may have the same
position.

[00183] The bottom surface of each of the first recess 229 and/or the second recess 231
may have a lower position by a depth set from the center area of the main body 223 and/or the
top surface of a peripheral area of the main body 223.

[00184] The predetermined depth may be identical to the thickness of the light emitting
unit 225 and/or the light receiving unit 227 but the present invention is not limited thereto.

[00185] The first layer 235 may be disposed on the main body 223 where the light
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emitting unit 225 and the light receiving unit 227 are mounted. The first layer 235 may include
first and second openings 257 and 259, a partition 247 formed between the first and second
openings 257 and 259, and a catching part 243 extending from a peripheral area of the first layer
235 toward the bottom direction.

[00186] The thickness of the partition 247 may be identical to the thickness of the first
layer 235 but the present invention is not limited thereto.

[00187] The bottom surface of the partition 247 of the first layer 235 contacts the top
surface of the center area of the main body 223, thereby preventing the light of the light
receiving unit 225 from being incident to the light receiving unit 227. For this, a pressure applied
in the bottom direction occurs by the cover 253 and this pressure is applied to the second layer
237. By the pressure applied to the second layer 237, the partition 247 of the first layer 235 is
pressed in the bottom direction so that the partition 247 of the first layer 235 may easily contact
the top surface of the center area of the main body 223.

[00188]  As another example, the bottom surface of the first layer 235 may be attached to
the top surface of the main body 223 by using an adhesive member as a medium. By such an
adhesive, the bottom surface of the partition 247 of the first layer 235 strongly contacts the top
surface of the center area of the main body 223, thereby stably maintaining the contact state.

[00189] In consideration of this, like the first embodiment, the protruding part 249 is
provided on the first layer 235 so that the protruding part 249 is inserted and mounted into the

third recess 233 of the main body 223 and also in a structure where the partition 251 is provided
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at the second layer 237 between the first and second windows 239 and 241, the removal rate of
the crosstalk phenomenon is 100% so that the crosstalk phenomenon may be completely
removed.

[00190] As above, since the crosstalk phenomenon is completely removed by the
heartbeat sensor 144 according to the first to third embodiments, heartbeat measurement errors
due to the crosstalk phenomenon are prevented so that the measurement performance of the
heartbeat sensor 144 may be enhanced and thus, its reliability may be improved.

[00191] Figs. 10 and 11 illustrate a heartbeat sensor for preventing a crosstalk
phenomenon without using a first layer included in the heartbeat sensors of the first to third
embodiments.

[00192] Fig. 10 is a view illustrating a heartbeat sensor according to a fourth embodiment
of the present invention.

[00193] Referring to Fig. 10, a main body 272 is mounted on a substrate 271 and a light
emitting 273 and a light receiving unit 274 may be spaced apart from each other and mounted in
the main body 272.

[00194] The main body 272 may have a center area and a peripheral area. First and
second recesses 229 and 231 may be formed between the center area of the main body 272 and
the peripheral area of the main body 272.

[00195] The top surface of the center area of the main body 272 and the top surface of the

peripheral area of the main body 272 may have the same position but the present invention is not
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limited thereto.

[00196] Each of the first and second recesses 229 and 231 may have a bottom surface and
an inner side surface having a predetermined depth from the top surface of the main body 272.

[00197] The light emitting unit 273 may be inserted into the first recess 229 and mounted
on the bottom surface. The light receiving unit 274 may be inserted into the second recess 231
and mounted on the bottom surface. The side surface of the light emitting unit 273 may contact
the inner side surface of the first recess 229 and the side surface of the light receiving unit 274
may contact the inner side surface of the second recess 231. However, the present invention is
not limited thereto.

[00198] The light emitting unit 273 may be attached to the bottom surface and the inner
side surface of the first recess 229 by using an adhesive member with an insulating property as a
medium; and the light receiving unit 274 may be attached to the bottom surface and the inner
side surface of the second recess 231 by using an adhesive member with an insulating property
as a medium. However, the present invention is not limited thereto.

[00199] A cover 275 may be disposed on the main body 272. The cover 275 may be
formed to surround the main body 272. In more detail, the cover 275 may contact the top surface
of the main body 272 and also may contact a side surface of the main body 272.

[00200] 1In the drawings, in consideration of a tolerance margin between the bottom
surface of the cover 275 and the top surface of the substrate 271, the bottom surface of the cover

275 and the substrate 271 may be spaced apart from each other but the bottom surface of the
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cover 275 may contact the top surface of the top surface of the substrate 271.

[00201] The cover 275 may include first to third areas 262, 263, and 264. The first area
262 of the cover 275 may contact the top surface of the main body 272. The second area 263 of
the cover 275 may be bent from the end of the first area 262 of the cover 275 toward the bottom
direction to contact a side surface of the main body 272. The third area 264 of the cover 275 may
extend from the end of the second area 263 of the cover 275 toward the outside direction and
may be formed.

[00202] As another example, the third area 264 may be removed and the cover 275
including the first and second areas 262 and 263 may be provided.

[00203]  As another example, the second and third areas 263 and 264 may be formed of a
material for blocking light, for example, a plastic material. Accordingly, loss may be prevented
when the light generated from the light emitting unit 273 and incident to the cover 275 does not
progress toward a user’s wrist or the light reflected by a user’s wrist and incident to the cover
275 is not incident to the light receiving unit 274 and progresses along the second and third areas
263 and 264 of the cover 275.

[00204] The cover 275 may be formed of a transparent material having an excellent
transmittance, for example, a glass or plastic material. Accordingly, the light generated from the
light emitting unit 273 or the light reflected by a user’s wrist may freely pass through the cover
275.

[00205] A partition 276 may be provided to the cover 275. In more detail, the partition
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276 may be disposed at a position corresponding to the center area of the main body 272
between the light emitting unit 273 and the light receiving unit 274. The partition 276 may be
inserted and fixed to the cover 275 through molding processing. The partition 276 may be
formed of a material for blocking light, for example, a plastic material.

[00206] For example, when the cover 275 is formed of glass and the partition 276 is
formed of a plastic material, by forming an opening at the cover 275 and injecting a plastic
material for forming the partition 276 into the opening and then curing it, the cover 275 with the
partition 276 may be manufactured. When seen from the top, the partition 276 may have a
rectangular form but the present invention is not limited thereto.

[00207]  The partition 276 may be surrounded by the cover 275.

[00208] The bottom surface of the partition 276 may contact the top surface of the center
area of the main body 272. Since the width of the partition 276 is formed narrower than the
width of the center area of the main body 272, the more light generated from the light emitting
unit 274 is incident to a user’s wrist through the cover 275 and the more light reflected by a
user’s wrist may be incident to the light receiving unit 274 through the cover 275.

[00209]  Although not shown in the drawing, the cover 275 or the partition 276 may
contact the main body 272 by using an adhesive member as a medium but the present invention
is not limited thereto.

[00210]  According to the fourth embodiment, as the partition 276 is provided to the cover

275, the cover 275 is disposed to directly contact the main body 272 so that like the first to third
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embodiments, a crosstalk phenomenon may be prevented without an additional first layer with
the partition 276.

[00211] Fig. 11 is a view illustrating a heartbeat sensor according to a fifth embodiment
of the present invention.

[00212] Except for the housing 277, the fifth embodiment is identical to the fourth
embodiment.

[00213] As shown in Fig. 11, the substrate 271, the main body 272, and the cover 275
may be received and fixed by the housing 277. The housing 277 may be formed of a material
having excellent elasticity and hardness, for example, a plastic material, but the present invention
is not limited thereto.

[00214]  The housing 277, for example, may have a “="" form. In more detail, the housing
277 may include first to third areas 265, 267, and 269.

[00215] The first area 265 of the housing 277 may be disposed at one sides of the
substrate 271 and the cover 275. Although it is shown in the drawing that the inner side surface
of the first area 265 is spaced apart from the side surface of the substrate 271, the inner side
surface of the first area 265 may contact the side surface of the substrate 271.

[00216]  The second area 267 of the housing 277 may extend from one end of the first area
265 in the horizontal direction and may be formed. The second area 267 of the housing 277 may
contact the bottom surface of the substrate 271. In more detail, the second area 267 of the

housing 277 may be attached to the bottom surface of the substrate 271 by using an adhesive
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member as a medium.

[00217]  The third area 269 of the housing 277 may extend from the other end of the first
area 265 in the horizontal direction and may be formed. The third area 269 of the housing 277
may have an opening 270. The size of the opening 270 is formed to be identical to the size of the
first area 262 of the cover 275 so that the first area 262 of the cover 275 may be inserted into the
opening 270 of the housing 277. The third area 269 of the housing 277 may be attached to the
second area 263 and the third area 264 of the cover 275 by using an adhesive member as a
medium.

[00218]  According to the fifth embodiment, since the housing 277 fixes the substrate 271
disposed below the main body 272 where the light emitting unit 273 and the light receiving unit
274 are mounted and the cover 275 disposed over the main body 272, this may enhance the
product robustness of a heartbeat sensor.

[00219] Figs. 12 and 13 illustrate a heartbeat sensor where light emitting units are
disposed at both sides of a light receiving unit.

[00220] Fig. 12 is a view illustrating a heartbeat sensor according to a sixth embodiment
of the present invention.

[00221] Referring to Fig. 12, a heartbeat sensor 144 according to the sixth embodiment
may include one or more light emitting units 294 and 295 and a light receiving unit 296.

[00222]  For example, the first light emitting unit 294 may be disposed at one side of the

light receiving unit 296 and the second light emitting unit 295 may be disposed at the other side
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of the light receiving unit 296.

[00223]  The first light emitting unit 294 may include at least one light emitting device.
For example, the first light emitting unit 294 may include a green light emitting device.

[00224] The second light emitting unit 295 may include a plurality of light emitting
devices. For example, the second light emitting unit 295, for example, an infrared light emitting
device, a red light emitting device, and a green light emitting element. A red light emitting
device may be disposed between an infrared light emitting device and a green light emitting
device but the present invention is not limited thereto.

[00225]  Since the red light of a red light emitting device penetrates a skin further deeply
in comparison to the green light of a green light emitting device, for example, the red light
emitting device may be used to measure the heartbeat of a user's wrist of a relatively thin skin
and the green light emitting device may be used to measure the heartbeat of a user’s finger of a
relatively thick skin. The infrared light emitting device may be used to detect whether an object
is close.

[00226] The first and second light emitting units 294 and 295 and the light receiving unit
296 may be mounted on the substrate 280. The first and second light emitting units 294 and 295
and the light receiving unit 296 may be electrically connected to the substrate 280. Accordingly,
the first and second light emitting units 294 and 295 operate by power so that light may be
generated from the first and second light emitting units 294 and 295.

[00227] A plurality of partitions 282, 283, 284, and 285 may be disposed on the substrate
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280. In more detail, the first and fourth partitions 282 and 285 may be disposed on the both sides
of the substrate 280; the second partition 283 may be disposed between the first light emitting
unit 294 and the light receiving unit 296; and the third partition 284 may be disposed between
the light receiving unit 296 and the second light emitting unit 295.

[00228]  Each of the first light emitting unit 294 or the second light emitting unit 295 may
have a self-luminous radiation angle (hereinafter referred to as a first light emission radiation
angle). Each of the first light emitting unit 294 or the second light emitting unit 295 may have a
self-luminous radiation angle, for example, a range of about 90° to about 150°.

[00229] However, the first light emission radiation angle of each of the first light emitting
unit 294 or the second light emitting unit 295 may change into a second light emission radiation
angle by the height of each of the partitions 282, 283, 284, and 285.

[00230] The second light emission radiation angle may be smaller than the first light
emission radiation angle by the height of each of the partitions 282, 283, 284, and 285. That is,
even when the first light emission radiation angle is larger than the second light emission
radiation angle, the first light emission radiation angle becomes smaller as the second light
emission radiation angle by the height of each of the partitions 282, 283, 284, and 285.

[00231] For example, the second light emission radiation angle may have a range of about
90° to about 120°. In more detail, the second light emission radiation angle may have about 90°.

[00232] As the height of each of the partitions 282, 283, 284, and 285 is higher, the

second light emission radiation angle may become smaller, and as the height of each of the
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partitions 282, 283, 284, and 285 is lower, the second light emission radiation angle may become
larger.

[00233] In the same manner, the light receiving unit 296 may have a self light reception
radiation angle (hereinafter referred to as a first light reception radiation angle). The self light
reception radiation angle of the light receiving unit 296, for example, may have a range of about
90° to about 150°.

[00234] However, the first light reception radiation angle of the light receiving unit 296
may change into a second light reception radiation angle by the height of the second and/or third
partition 283 and/or 284.

[00235] The second light reception radiation angle may become smaller than the first light
reception radiation angle by the height of the second and/or third partition 283 and/or 284. That
is, even if the first light reception radiation angle is larger than the second light reception
radiation angle, the first light reception radiation angle becomes smaller as the second light
reception radiation angle by the height of the second and/or third partition 283 and/or 284.

[00236] For example, the second light reception radiation angle may have a range of
about 90° to about 120°. In more detail, the second light reception radiation angle may have
about 120°.

[00237]  As the height of the second and/or third partition 283 and/or 284 becomes higher,
the second light reception radiation angle becomes smaller, and as the height of the second

and/or third partition 283 and/or 284 becomes lower, the second light reception radiation angle
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becomes larger.

[00238]  According to the sizes of the first light emitting unit 294, the second light
emitting unit 295, and the light receiving unit 296, intervals between the partitions 282, 283, 284,
and 285 may vary. For example, an interval between the second and third partition 283 and 284
may be greater than an interval between the first and second partitions 282 and 283 or an interval
between the third and fourth partitions 284 and 285.

[00239] The first to fourth partitions 282, 283, 284, and 285 may be integrally formed
with the substrate 280 or may be formed separately from the substrate 280.

[00240]  The height of the second and/or third partition 283 and/or 284 may be lower than
the height of the first and/or fourth partition 282 and/or 285. That is, the thickness of the second
and/or third partition 283 and/or 284 may be thinner than the thickness of the first and/or fourth
partition 282 and/or 285.

[00241] A layer 286 may be disposed on the first to fourth partitions 282, 283, 284, and
285.

[00242] The layer 286 is formed of a material having elasticity and blocking light, for
example, rubber, but the present invention is not limited thereto.

[00243] The layer 286 may cover at least a part of the top surfaces of the first to fourth
partitions 282, 283, 284, and 285 and the side surfaces of the first and fourth partitions 282 and
285. In more detail, the first area of the layer 286 may cover the second partition 283 and the

second area of the layer 286 may cover the third partition 284. Herein, the first area of the layer
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286 is referred to as the first partition 287 and the second area of the layer 286 is referred to as
the second partition 288.

[00244]  As another example, the first partition 287 and the second partition 288 may be
formed as an additional member different from the layer 286. In such a case, the first and second
partitions 287 and 288 may be formed of a material for blocking light, for example, a rubber or
plastic material.

[00245]  Each of the first and second partitions 287 and 288 may include a protruding area
protruding from the bottom surface of the layer 286 toward the bottom direction. The bottom
surface of the protruding area may contact each of the second and third partitions 283 and 284.
As mentioned above, since the height of the second and/or third partition 283 and/or 284 is lower
than the height of the first and/or fourth partition 282 and/or 285, a protruding area protruding
from the bottom surface of the layer 286 toward the bottom direction by the lowered height may
be formed.

[00246]  As another example, the heights of all the first to fourth partitions 282 to 285 may
be identical to each other. In such a case, the thickness of the first and second partitions 287 and
288 may be identical to the thickness of the layer 286.

[00247] A cover 289 may be disposed on the layer 286. The cover 289, as a transparent
material, may be a plastic material or glass.

[00248] The cover 289 may include the first and second partitions 291 and 292. The first

partition 291 of the cover 289 is disposed on the first partition 291 of the layer 286 and the
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second partition 292 of the cover 289 may be disposed on the second partition 292 of the layer
286.

[00249]  The first and second partitions 291 and 292 may be inserted into the cover 289
and formed through molding processing.

[00250] The width of each of the first and second partitions 291 and 292 of the cover 289
may be identical to the width of each of the first and second partitions 287 and 288 of the layer
286 but the present invention is not limited thereto.

[00251]  The first and second partitions 291 and 292 may be formed of a light blocking
member for blocking light.

[00252] The first and second partitions 291 and 292 of the cover 289 and the first and
second partitions 287 and 288 of the layer 286 may include the same material but the present
invention is not limited thereto.

[00253] The bottom surfaces of the first and second partitions 291 and 292 of the cover
289 may respectively contact the top surfaces of the first and second partitions 287 and 288 of
the layer 286. In more detail, the bottom surfaces of the first and second partitions 291 and 292
of the cover 289 may be respectively attached to the top surfaces of the first and second
partitions 287 and 288 of the layer 286 by using an adhesive member as a medium.

[00254] Fig. 13 is a view illustrating a heartbeat sensor according to a seventh
embodiment of the present invention.

[00255] A cover 275 and a housing 277 shown in Fig. 13 may be identical to the cover
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275 and the housing 277 shown in Fig. 11.

[00256]  As shown in Fig. 13, the cover 275 may contact the top surfaces of the first to
fourth partitions 282 to 285 and the side surfaces of the first and fourth partitions 282 and 285.
The first to fourth partitions 282, 283, 284 and 285 are fixed by the cover 275 and a crosstalk
phenomenon may be prevented by the first and second partitions 298 and 299 of the cover 275.

[00257] The cover 275 may include the first to third areas 262, 263, and 264. The second
area 263 of the cover 275 may extend from both ends of the first area 262 of the cover 275
toward the bottom direction and may be formed, and the third area 264 of the cover 275 may
extend from the end of the second area 263 of the cover 275 toward the outside direction and
may be formed.

[00258] In more detail, the first and second partitions 298 and 299 may respectively
contact the second and third partitions 283 and 284; the first area 262 of the cover 275 may
contact the top surfaces of the first and fourth partitions 282 and 285; and the second area 263 of
the cover 275 may contact the side surfaces of the first and fourth partitions 282 and 285.

[00259] The cover 275 and the substrate 280 may be fixed by the housing 277. The
housing 277 may be attached to the substrate 280 and the cover 275 by using an adhesive
member as a medium. The housing 277 may be attached to the bottom surface of the substrate
280 and may be attached to the second area 263 and the third area 264 of the cover 275.

[00260] The housing 277 may include first to third areas 265, 267, and 269. The second

area 267 of the housing 277 may extend from one end of the first area 265 of the housing 277
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toward the horizontal direction and may be formed, and the third area 269 of the housing 277
may extend from the other end of the first area 265 of the housing 277 toward the horizontal
direction and may be formed.

[00261] The second area 267 of the housing 277 may contact the bottom surface of the
substrate 280. In more detail, the second area 267 of the housing 277 may contact the bottom
surface of the substrate 280 by using an adhesive member as a medium. Furthermore, the third
area 269 of the housing 277 may be attached to the second area 263 and the third area 264 of the
cover 275 by using an adhesive member as a medium.

[00262]  The third area 269 of the housing 277 may have an opening 270. The size of the
opening 270 is formed to be identical to the size of the first area 262 of the cover 275 so that the
first area 262 of the cover 275 may be inserted into the opening 270 of the housing 277.

[00263] According to the sixth and seventh embodiments, in a heartbeat sensor where the
first and second light emitting units 294 and 295 are disposed at both sides of the light receiving
unit 296, a crosstalk phenomenon is prevented by using the partitions 283, 284, 287, 288, 291,
and 292 and thus product reliability may be improved.

[00264] Hereinafter, embodiments relating to control method that is to be implemented
for the watch type device 100 configured in such a manner are described with reference to the
accompanying drawings. It is apparent to those skilled in the art that the present invention may
be specified in a different specific form without departing from the scope and essential features

of the present invention.
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[00265] The watch type device 100 may detect a wearing state of the watch type device
100 by a user and may execute a corresponding function according to a detection result, that is,
not-wearing, wrist wearing, and hand gripping. Herein, not-wearing is referred to as a first mode;
wrist wearing is referred to as a second mode; and hand gripping is referred to as a third mode.

[00266] For example, in the first mode and/or the third mode, a black screen or an
ambient screen may be displayed.

[00267]  For example, a standby screen may be displayed in the second mode.

[00268] In terms of power consumption, a black screen is displayed in the sleep mode; an
ambient screen is displayed in the ambient mode; and a standby screen may be displayed in the
normal mode.

[00269] In the sleep mode, as a screen off state, the power of the power supply unit 190 is
not supplied to the screen so that a black screen may be displayed. In this case, since power is
supplied a touch sensor provided at the display unit 151, touch recognition is possible.

[00270] In the standby mode, as a screen on state, the power of the power supply unit 190
is supplied to the screen so that a standby screen may be displayed.

[00271]  Although the ambient mode is the screen on state, power lower than the power
supplied to the standby screen is supplied to the screen so that the ambient screen having a lower
brightness than the standby screen may be displayed.

[00272] In the ambient mode, a function not interfering with information delivery to a

user while reducing power consumption, for example, providing a simple notification
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information, may be performed. Such a function may include missed call notification, schedule
notification, calendar notification, remaining battery capacity notification, and weather
notification but the present invention is not limited thereto.

[00273] In the normal mode, a function using power normally, for example, data
transmission/reception, telephone calls, and video streams in addition to a watch function, may
be performed.

[00274] For example, the standby screen may be displayed in the normal mode. The
standby screen may include a digital watch screen, an analog watch screen, and a home screen
including a plurality of icons. In more detail, in the normal mode, since a standby screen such as
a digital watch screen, an analog watch screen, or a home screen is displayed by the power of the
power supply unit 190, information in the high level of brightness may be displayed on the
standby screen.

[00275] The wearing state of the watch type device 100 may be detected by the heartbeat
sensor 144 and the acceleration sensor 143 provided at the watch type device 100.

[00276] The acceleration sensor 143 may detect a motion of the watch type device 100.
The acceleration sensor 143 may generate an absolute motion detection (AMD) signal (for
example, a first sensing signal) indicating a relatively small motion and a relative motion
detection (RMD) signal (for example, a second sensing signal) indicating a relatively large
motion.

[00277] Each of the AMD signal and the RMD signal may have “0” or “1”. “0”, as an
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inactive signal, may indicate no motion. “1” may be an active signal. When the AMD signal is
“17, it indicates that a small motion is detected and when the RMD signal is “17, it indicates that
there is a large motion.

[00278] For example, when the watch type device 100 is laid on a floor or a desk, since
the watch type device 100 does not move, the acceleration sensor 143 of the watch type device
100 may output the AMD signal of “0” and the RMD signal of “0”.

[00279]  For example, when the watch type device 100 is worn by a user, since the watch
type device 100 is shaking frequently, the acceleration sensor 143 of the watch type device 100
may output the AMD signal of “1” but may output the RMD signal of “0” or “1” according to
the degree of shaking of the watch type device 100. That is, when the watch type device 100 has
a relatively small shaking, the RMD signal of “0” may be outputted and when the watch type
device 100 has a relatively large shaking, the RMD signal of “1” may be outputted. Since the
AMD signal of “1” indicates that the watch type device 100 has a relatively small shaking, at this
point, the RMD signal may be “0” or “1”. On the other hand, when the RMD signal is “1”, since
this indicates that the watch type device 100 has a relatively large shaking, at this point, the

AMD signal may be always “1”.

[Table 1]

AMD signal RMD signal State

0 0 Not-wearing
1 0 Wearing
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1 1 Wearing

[00280]  As shown in Table 1, a distinction between not-wearing and wearing is possible
by the acceleration sensor 143 but it is difficult to distinguish wrist wearing from hand gripping
during wearing.

[00281]  Wrist wearing and hand gripping may be distinguished by the heartbeat sensor
144.

[00282]  The heartbeat sensor 144 may generate a touch interrupt signal on the basis of the
amount of light reflected by a user. A touch interrupt signal generated from the heartbeat sensor
144 may have a signal variation v and a bias as shown in Fig. 14. Herein, the bias may be the
size of a touch interrupt signal.

[00283]  For example, a first touch interrupt signal PPG1 has almost no signal change and
a less bias. On the other hand, a second touch interrupt signal PPG2 has a relatively large signal
variation v and a large bias.

[00284]  The first touch interrupt signal PPG1 is a signal detected by a user’s wrist and the
second touch interrupt signal PPG2 is a signal detected by a user’s finger.

[00285]  As shown in Fig. 14, the size of a signal variation of the second touch interrupt
signal PPG2 detected from a finger may be 15 to 20 times greater than the size of a signal
variation of the first touch interrupt signal PPG1 detected from a wrist. Furthermore, a bias of the
second touch interrupt signal PPG2 detected from a finger is significantly greater than a bias of

the first touch interrupt signal PPG1 detected from a wrist.
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[00286]  For example, when the watch type device 100 is gripped by a finger, the second
touch interrupt signal PPG2 may be detected from a user’s finger.

[00287]  For example, when the watch type device 100 is worn on a wrist, the first touch
interrupt signal PPG1 may be detected from the user’s wrist.

[00288]  Accordingly, where the watch type device 100 is worn may be obtained on the
basis of a touch interrupt signal detected from the heartbeat sensor 144.

[00289] As waveform information (for example, signal variation and bias) of the first
touch interrupt signal PPG1 and waveform information of the second touch interrupt signal
PPG2, shown in Fig. 14, are stored in the watch type device 100, a wearing state of the watch
type device 100 may be obtained in detail on the basis of a touch interrupt signal detected from
the heartbeat sensor 144.

[00290] Moreover, a heartbeat signal may be generated by the heartbeat sensor 144 and
user authentication may be performed by using the heartbeat signal.

[00291]  The principle of generating a touch interrupt signal or a heartbeat signal from the
heartbeat sensor 144 is the same. However, a touch interrupt signal or a heartbeat signal may be
determined according to in which situation the heartbeat sensor 144 is used.

[00292] For example, in a wearing detection situation, a signal generated from the
heartbeat sensor 144 may be used as a touch interrupt signal. As mentioned above, a touch
interrupt signal may vary depending on whether the watch type device 100 is worn on a wrist or

gripped by a hand.
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[00293] For example, in user authentication situation, a signal generated from the
heartbeat sensor 144 may be used as a heartbeat signal. In the case of the same user, a heartbeat
signal generated from the wrist of the user (that is, the owner) may the same each time it is
measured. On the other hand, when the watch type device 100 is worn on another user’s wrist, a
heartbeat signal different from the heartbeat signal of the user (that is, the owner) may be
generated. Accordingly, user authentication may be successfully performed by using different
heartbeat signals for each user only if the watch type device 100 is worn on the wrist of a user
(that is, an owner), and then subsequent operations may be performed. Such a user authentication
process using a heartbeat signal generated from the heartbeat sensor 144 is shown in Figs. 27 and
37 and this will be described later.

[00294] Fig. 15 is a flowchart illustrating a method of detecting whether a watch type
device is worn according to an embodiment of the present invention.

[00295] The watch type device 100 detects whether a user does not wear it (for example,
a first mode) in operation S301.

[00296] In more detail, the acceleration sensor 143 of the watch type device 100 detects a
shaking of the watch type device 100. The control unit 180 of the watch type device 100 may
check whether the watch type device 100 is worn on the basis of a detection result of the
acceleration sensor 143 of the watch type device 100.

[00297] When the AMD signal of “0” and the RMD signal of “0” are inputted from the

acceleration sensor 143 of the watch type device 100 on the basis of a detection result, the
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control unit 180 of the watch type device 100 may determine that a user does not wear the watch
type device 100.

[00298]  When the RMD signal of “1” is inputted from the acceleration sensor 143 of the
watch type device 100 on the basis of a detection result, the control unit 180 of the watch type
device 100 may determine that a user wears the watch type device 100. Whether the AMD signal
is “0” or “1” does not affect wearing state detection. That is, a value of the AMD signal is
irrelevant to wearing state detection.

[00299]  Although not shown in the drawings, when the RMD signal of “1” is inputted
from the acceleration sensor 143 of the watch type device 100 and the RMD signal of “1” is
maintained for more than 4 sec, the control unit 180 of the watch type device 100 may determine
that the watch type device 100 is worn by a user, but the present invention is not limited thereto.

[00300]  Although not shown in the drawing, it is determined whether an object is close by
using an infrared light emitting device of the heartbeat sensor 144 shown in Figs. 12 and 13. A
not-wearing state or a wearing state may be detected by using an infrared light emitting device of
the heartbeat sensor 144.

[00301]  Although not shown in the drawings, a wearing state or a not-wearing state may
be detected more accurately by using infrared light emitting devices of the acceleration sensor
143 and the heartbeat sensor 144.

[00302] As mentioned above, the acceleration sensor 143 of the watch type device 100

only distinguishes wrist wearing from not-wearing and cannot distinguish wrist wearing from
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hand gripping during wearing.

[00303] Referring to Fig. 15, when it is determined that the watch type device 100 is not
worn by a user, the control unit 180 of the watch type device 100 executes a function of the
watch type device 100 during not-wearing, that is, a function in the first mode, in operation S303.

[00304] For example, a black screen (see Fig. 1 6A) may be displayed on the display unit
151 of the watch type device 100 during not-wearing. The black screen, as mentioned above, as a
screen off state, may mean that power is not supplied to a screen. Separately, power is supplied
to a touch sensor provided at the display unit 151 so that touch recognition is possible. In such a
way, power is not supplied to a screen during not-wearing so that power consumption may be
reduced.

[00305] For example, an ambient screen may be displayed on the display unit 151 of the
watch type device 100 during not-wearing.

[00306] Moreover, a black screen or an ambient screen may be displayed during not-
wearing and not all components are activated. That is, a minimum of components, for example,
only the control unit 180, the sensing unit 140, the input unit 120, the wireless communication
unit 110, and the output unit 150, may be activated.

[00307] If it is determined that the watch type device 100 is worn by a user, the control
unit 180 of the watch type device 100 supplies (or activates) power to the heartbeat sensor 144 to
operate the light emitting unit 225 and the light receiving unit 227.

[00308] The heartbeat sensor 144 of the watch type device 100 may generate a touch
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interrupt signal on the basis of the amount of light reflected from a user. The control unit 180 of
the watch type device 100 may check a specific wearing state on the basis of a detection result of
the heartbeat sensor 144, for example, wrist wearing and hand gripping.

[00309] As shown in Fig. 14, a signal variation and a bias of a touch interrupt signal
detected from the heartbeat sensor 144 correspond to a signal variation and a bias of a first touch
interrupt signal PPG1, the control unit 180 of the watch type device 100 may determine that the
watch type device 100 is worn on a user’s wrist.

[00310] Furthermore, a signal variation and a bias of a touch interrupt signal detected
from the heartbeat sensor 144 correspond to a signal variation and a bias of a second touch
interrupt signal PPG2, the control unit 180 of the watch type device 100 may determine that the
watch type device 100 is gripped by a user’s hand.

[00311] Referring to Fig. 15, the control unit 180 of the watch type device 100 detects
whether a user wears the watch type device 100 by a wrist (for example, a second mode) in
operation S305.

[00312] In more detail, when the AMD signal of “1” is outputted from the acceleration
sensor 143 of the watch type device 100 and when a touch interrupt signal generated from the
heartbeat sensor 144 of the watch type device 100 corresponds to a first touch interrupt signal
PPGI1 shown in Fig. 14, the control unit 180 of the watch type device 100 may determine that the
watch type device 100 is worn on a user’s wrist.

[00313] When it is determined that the watch type device 100 is worn by a user’s wrist,
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the control unit 180 of the watch type device 100 executes a function of the watch type device
100 during wrist wearing, that is, a function in the second mode, in operation S307.

[00314] For example, a predetermined screen may be displayed on the display unit 151 of
the watch type device 100 during wrist wearing. The predetermined screen, for example, may
include an analog watch screen (see Fig. 16B), a digital watch screen (see Fig. 16C), a home
screen including a plurality of icons, and simple notification information. Alternatively, a
predetermined screen may be a black screen or an ambient screen.

[00315] The simple notification information may include numbers, characters, and images,
or icons representing text message notification, SNS notification, e-mail notification, and so on.
The simple notification information does not include detailed information of each notification,
for example, when, from who, and what content. In order to view detailed information of each
notification, after simple notification information is displayed, an additional event (or gesture) is
performed or an authentication process is performed.

[00316] In the analog watch screen, it may be set that only hands and dials are represented
with a white grayscale and the background is represented with a black grayscale to turn off its
power. In the digital watch screen, it may be set that only time related numbers are represented
with a white grayscale and the background is represented with a black grayscale to turn off its
power. In such a way, since the background that occupies most of an analog watch screen or a
digital watch screen does not require power supply, power consumption may be reduced.

[00317]  Accordingly, even when an analog watch screen or a digital watch screen is
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displayed, since there is almost no power consumption, as long as a user wears the watch type
device 100 by the wrist, the analog watch screen or the digital watch screen may be always
displayed without turning off the screen. This is called an “always-on function”.

[00318] As another example, a lock screen is displayed before a predetermined screen is
displayed on the display unit 151 during wrist wearing and when lock release is performed on the
lock screen, the predetermined screen may be displayed on the display unit 151.

[00319]  As another example, when a predetermined screen displayed on the display unit
151 is a home screen including a plurality of icons during wrist wearing, a lock screen may be
displayed before the predetermined screen is displayed on the display unit 151 and the home
screen may be displayed when lock release is performed on the lock screen.

[00320]  As another example, when a predetermined screen is a digital watch screen or an
analog watch screen during wrist wearing, a lock screen may not be displayed before the
predetermined screen is displayed. That is, since a digital watch screen or an analog watch screen
does not require security, a lock release process is not required.

[00321] Referring to Fig. 15, the control unit 180 of the watch type device 100 detects
whether a user grips the watch type device 100 by a hand (for example, a third mode) in
operation S309.

[00322] In more detail, when the RMD signal of “1” is outputted from the acceleration
sensor 143 of the watch type device 100 and when a touch interrupt signal of the watch type

device 100 corresponds to a second touch interrupt signal PPG2 shown in Fig. 14, the control
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unit 180 of the watch type device 100 may determine that the watch type device 100 is gripped
by a user’s hand.

[00323] When it is determined that the watch type device 100 is gripped by a user’s hand,
the control unit 180 of the watch type device 100 executes a function of the watch type device
100 during hand gripping, that is, a function in the third mode, in operation S311.

[00324] For example, while the watch type device 100 is gripped by a hand, a black
screen or an ambient screen may be displayed on the display unit 151 of the watch type device
100. In the black screen, as a screen off state, power is not supplied to a screen. In the ambient
screen, as a screen on state, power lower than the power of the power supply unit 190 is supplied
to the display unit 151, so that power consumption may be reduced.

[00325] In such a way, when the watch type device 100 is gripped by a hand, a black
screen in a screen off state is displayed or an ambient screen in an on state is displayed while
power lower than the power of the power supply unit 190 is supplied so that power consumption
may be reduced.

[00326] As another example, when the watch type device 100 is gripped by a hand, an
ambient screen including simple notification information may be displayed on the display unit
151 of the watch type device 100. Accordingly, a user may check simple notification information
by gripping the watch type device 100 without wearing it by a wrist.

[00327] The simple notification information may include numbers, characters, images, or

icons representing text message notification, SNS notification, e-mail notification, and so on.
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The simple notification information does not include detailed information of each notification,
for example, when, who, and what content. In order to view detailed information of each
notification, after simple notification information is displayed, an additional event (or gesture) is
performed or an authentication process is performed.

[00328] In brief, the watch type device 100 may determine a first mode (for example, not-
wearing), a second mode (for example, wrist wearing), and a third mode (for example, hand
gripping) by using the acceleration sensor 143 and the heartbeat sensor 144 and may execute a
function in the determined mode.

[00329] For example, a black screen may be displayed on the display unit 151 in the first
mode.

[00330] For example, a black screen or an ambient screen may be displayed on the
display unit 151 in the third mode.

[00331] For example, a standby screen instead of a black screen or an ambient screen may
be displayed on the display unit 151 in the second mode. The standby screen may include an
analog watch screen, a digital watch screen, and a home screen including a plurality of icons.

[00332] Hereinafter, wearing detection shown in Fig. 15 is described in detail.

[00333] Fig. 17 is a flowchart illustrating a method of detecting a not-wearing state of the
watch type device of Fig. 15 according to an embodiment of the present invention. Fig. 17 is a
view embodying operations S301 and S303 of Fig. 15.

[00334] Referring to Fig. 17, the control unit 180 of the watch type device 100 checks
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whether the RMD signal outputted from the acceleration sensor 143 is “0” and the AMD signal
is “0” in operation S315. When the RMD signal is “0” and the AMD signal is “0”, the control
unit 180 of the watch type device 100 determines it as not-wearing (that is, the first mode) in
operation S317 and executes a function in the first mode in operation S319.

[00335] In determining a not-wearing state, the heartbeat sensor 144 may not be used.
That is, a not-wearing state may be determined by using only the acceleration sensor 143 without
using the heartbeat sensor 144.

[00336] For example, a black screen shown in Fig. 16A may be displayed on the display
unit 151 in the first mode.

[00337] Fig. 18 is a flowchart illustrating a method of detecting a wearing state of the
watch type device of Fig. 15 according to an embodiment of the present invention.

[00338] Fig. 18 is a view embodying operations S305 to S311 of Fig. 15.

[00339] Referring to Fig. 18, the control unit 180 of the watch type device 100 checks
whether the RMD signal outputted from the acceleration sensor 143 is “1” and the AMD signal
is “17.

[00340] As mentioned above, when the RMD signal is “1”, since the AMD signal is
always “17, the control unit 180 of the watch type device 100 may not be necessary to check
whether the AMD signal is “0” or “1”” and may only check whether the RMD signal is “1”.

[00341] Then, the control unit 180 of the watch type device 100 checks whether the RMD

signal of “1” and the AMD signal of *“1” are maintained for more than 4 sec in operation S321.

66

85



Docket No.: 2060-5337

Herein, 4 sec is one exemplary threshold value for convenience of description and such a
threshold value may vary according to a manufacturer or a user.

[00342] When the RMD signal of “1” and the AMD signal of “1” are maintained for more
than 4 sec, the control unit 180 of the watch type device 100 determines it as a wearing state (for
example, a second or third mode) in operation S323.

[00343] Herein, the second mode may mean a state where the watch type device 100 is
worn on a user’s wrist and the third mode may mean a state where the watch type device 100 is
gripped by a user’s hand.

[00344] As mentioned above, only a wearing state and a not-wearing state may be
determined by the RMD signal and the AMD signal outputted from the acceleration sensor 143.

[00345]  Accordingly, in order to distinguish wrist wearing from hand gripping during
wearing, the heartbeat sensor 114 may be used.

[00346] That is, the control unit 180 of the watch type device 100 performs a control on
the heartbeat sensor 144 in order to generate a touch interrupt signal from the heartbeat sensor
144 in operation S325.

[00347]  The heartbeat sensor 144 may prevent a crosstalk phenomenon as shown in Figs.
6 to 13 in order to improve reliability.

[00348] The control unit 180 of the watch type device 100 calculates a signal variation
and a bias from the generated touch interrupt signal in operation S327.

[00349] The signal variation may represent a waveform variable width of a touch
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interrupt signal and the bias may represent an average value of touch interrupt signals but the
present invention is not limited thereto.

[00350] The control unit 180 of the watch type device 100 checks whether the calculated
signal variation exceeds a predetermined setting range and the calculated bias is greater than a
predetermined setting value in operation S329.

[00351] Herein, the predetermined setting range and the setting value may respectively
correspond to the signal variation and the bias of the first touch interrupt signal PPG1 shown in
Fig. 14.

[00352]  When the calculated signal variation exceeds the predetermined setting range and
the calculated bias is greater than the predetermined setting value, that is, they correspond to the
second touch interrupt signal PPG2 shown in Fig. 14, the control unit 180 of the watch type
device 100 determines it as hand gripping (that is, the third mode) in operation S335 and
executes a function in the third mode in operation S337.

[00353] For example, the black screen shown in Fig. 16A or an ambient screen may be
displayed on the display unit 151 in the third mode. The ambient screen may have a lower
brightness than the standby screen in order to reduce power consumption.

[00354] When the calculated signal variation is within the predetermined setting range
and the calculated bias is the predetermined setting value, the control unit 180 of the watch type
device 100 determines it as wrist wearing (that is, the second mode) in operation S331 and

executes a function in the second mode in operation S333.
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[00355] For example, in the second mode, the analog watch screen (see Fig. 16B), the
digital watch screen (see Fig. 16C), or a standby screen such as a home screen may be displayed
on the display unit 151.

[00356] As another example, a signal variation and a bias of the first touch interrupt
signal PPG1 shown in Fig. 14 are stored as first setting information and a signal variation and a
bias of the second touch interrupt signal PPG2 shown in Fig. 14 are stored as second setting
information. In such a case, it is checked that to which one of the first setting information and the
second setting information the signal variation and the bias calculated in operation S327
correspond. If they correspond to the first setting information, it is determined as wrist wearing
(for example, the second mode) and if they correspond to the second setting information, it is
determined as hand gripping (for example, the third mode).

[00357] Moreover, a green light emitting device used as the light emitting unit 225 may
be provided to the heartbeat sensor 144. As the heartbeat sensor 144 always operates and thus the
green light emitting device flashes, this causes disruption to users or other people and a waste of
power occurs.

[00358]  Accordingly, it is desirable that the heartbeat sensor 144 operates only when it
contacts a user’s wrist or hand.

[00359] A method of reducing power consumption without disturbing users or other
people by operating the heartbeat sensor 144 in a specified situation is described with reference

to Fig. 19.

69

88



Docket No.: 2060-5337

[00360] Fig. 19 is a flowchart illustrating a method of operating the heartbeat sensor 144
depending on whether a watch type device is worn according to an embodiment of the present
invention.

[00361] Referring to Fig. 19, the control unit 180 of the watch type device 100 checks
whether the RMD signal outputted from the acceleration sensor 143 is “1” in operation S341.

[00362] If the RMD signal is not “1”, that is, the RMD signal is “0”, the control unit 180
of the watch type device 100 checks whether the AMD signal is “0” in operation S349.

[00363] If the AMD signal is “0”, the control unit 180 of the watch type device 100
determines it as not-wearing (that is, the first mode) in operation S351 and turns off both the
light emitting unit 225 and the light receiving unit 227 of the heartbeat sensor 144 in operation
S353. Accordingly, since power is not applied to both the light emitting unit 225 and the light
receiving unit 227 of the heartbeat sensor 144, green light is not generated from the light
emitting unit 225 and the light receiving unit 227 may not receive light.

[00364] When the AMD signal is “1”, the control unit 180 of the watch type device 100
checks whether the AMD signal of “1” is maintained for more than 4 sec in operation S343.
Herein, 4 sec is one exemplary threshold value for convenience of description and such a
threshold value may vary according to a manufacturer or a user.

[00365] If the AMD signal of “1” is maintained for more than 4 sec, the control unit 180
of the watch type device 100 determines it as wearing (that is, the second or third mode) in

operation S345 and activates the heartbeat sensor 144 to turn on both the light emitting unit 225
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and the light receiving unit 227 of the heartbeat sensor 144 in operation S347. Accordingly, since
power is applied to both the light emitting unit 225 and the light receiving unit 227 of the
heartbeat sensor 144, green light is generated from the light emitting unit 225 and the light
receiving unit 227 receives light so that when a user’s hand or wrist contacts the heartbeat sensor
144, a touch interrupt signal may be generated from the heartbeat sensor 144.

[00366]  Accordingly, in a not-wearing state, the heartbeat sensor 144 does not operate so
that it is prevented that light is generated unnecessarily to disturb users or surrounding users and
power is wasted.

[00367] A function that is currently executed in the second mode (or wrist wearing) or the
third mode (or hand gripping) may change into another function execution by a gesture of the
watch type device 100, for example, a tilt gesture. The tilt gesture may be a rotation movement
clockwise or counter-clockwise or may be a horizontal movement in a horizontal direction or a
vertical direction.

[00368] For example, when the watch type device 100 is worn on a user’s wrist, the
analog watch screen (see Fig. 16B) may be displayed. In such a case, as shown in Fig. 20A,
when a tilt gesture for the watch type device 100 is inputted, an analog watch screen is changed
into a home screen including a plurality of icons and displayed.

[00369] For example, when the watch type device 100 is gripped by a user’s hand, the
black screen (see Fig. 16A) may be displayed. In such a case, as shown in Fig. 20B, when a tilt

gesture for the watch type device 100 is inputted, the current screen may be changed into a
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standby screen such as the analog watch screen (see Fig. 16B), the digital watch screen (see Fig.
16C), or a home screen including a plurality of icons and displayed.

[00370] Each time a tilt gesture is inputted, the standby screen may be changed into a
predetermined function. For example, when a first tilt gesture is inputted, the most recently
received phone number is displayed and when a second tilt gesture is inputted, a call signal is
transmitted to the displayed phone number so that it is possible to make a call with the other
party of the phone number.

[00371] Fig. 21 is a flowchart illustrating a lock releasing method depending on whether a
watch type device is worn according to an embodiment of the present invention.

[00372] Referring to Fig. 21, the control unit 180 of the watch type device 100 checks
whether the watch type device 100 is worn on a wrist in operation S361.

[00373] As mentioned above, when the RMD signal outputted from the acceleration
sensor 143 is “1”, it is determined that the watch type device 100 is worn and in more detail, the
heartbeat sensor 144 may operate in order to determine whether the watch type device 100 is
gripped by a hand or worn on a wrist. By comparing a touch interrupt signal generated from the
heartbeat sensor 144 with predetermined setting information, it is determined whether the watch
type device 100 is worn on a wrist.

[00374] When it is determined as wrist wearing, the control unit 180 of the watch type
device 100 checks a lock state in operation S363.

[00375] When the watch type device 100 is not lock-released at least once after it is worn
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on a wrist, the control unit 180 of the watch type device 100 may maintain a lock state. In such a
case, the control unit 180 of the watch type device 100 executes a lock state mode to display a
lock screen on the display unit 151.

[00376] When a lock release command is inputted from a user, the watch type device 100
executes lock release to display a standby screen on the display unit 151 in operation S365. The
standby screen may include an analog watch screen, a digital watch screen, or a home screen
including a plurality of icons.

[00377] As one example, when knock code inputted on a lock screen corresponds to
predetermined knock code, a lock state may change into a lock release state.

[00378] As another example, a touch interrupt signal of the heartbeat sensor 144, which is
measured from a user’s wrist, corresponds to a predetermined touch interrupt signal, a lock state
may change into a lock release state.

[00379] If a lock release is failed predetermined times, a lock screen may be no longer
displayed and an input screen for inputting pin code may be displayed. A pin code for lock
release is set in advance and when a pin code corresponding to a predetermined pin code is
inputted from a user through the input screen, lock may be released.

[00380] The control unit 180 of the watch type device 100 checks whether wrist wearing
is released in operation S367.

[00381] For example, when the AMD signal outputted from the acceleration sensor 143 is

“0” or when a touch interrupt signal having a signal variation and a bias is not generated from the
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heartbeat sensor 144, the control unit 180 of the watch type device 100 may recognize that wrist
wearing is released.

[00382] When wrist wearing is released, the control unit 180 of the watch type device 100
may change a lock release state into a lock state in operation S369. When wrist wearing is
released, every time a screen is turned on, a lock screen may be displayed on the display unit 151.
As wrist wearing is released, even if a lock state is released on a lock screen, if a screen is turned
on again after turned off, the lock screen may be displayed.

[00383]  As shown in Fig. 21, a lock release method may vary according to a not-wearing

state and a wearing state.

[Table 2]
Wearing Not-wearing
Lock state --> release state Knock code Knock code
Lock release state --> lock state N/A Move to ambient mode or
sleep mode

[00384]  As shown in Table 2, a lock state may change into a lock release state by using a
knock code during both wearing and not-wearing.

[00385] If lock is released once while wearing, even when a standby screen is changed
into a black screen or an ambient screen with less power consumption, it does not change into a
lock state after one time lock release.

[00386] For example, a knock code command is inputted on an ambient screen in a lock
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state during wearing, a lock state is changed into a lock release state and lock is released. As
shown in Fig. 16B, an ambient screen may be changed into a standby screen such as a watch
screen and is displayed. Since the brightness of a standby screen is higher than that of an ambient
screen, power consumption in the standby screen is greater than that in the ambient screen.

[00387] As shown in Fig. 22A, after a predetermined time elapses, if no gesture is
inputted to a standby screen that is lock-released by using a knock code, as shown in Fig. 22B, a
standby screen for reducing power consumption may be changed into an ambient screen. At this
point, the ambient screen may be in a lock release state instead of a lock state. In such a case,
when a double tap for the ambient screen is inputted, as shown in Fig. 16B, the ambient screen is
immediately changed into a standby screen and displayed. In such a manner, a function that lock
is released according to an input of a double tap gesture is referred to as a knock on function.

[00388] On the other hand, even when lock is released once during not-wearing, if a
standby screen is changed into a black screen or an ambient screen, it is changed into a lock state
so that lock release may be performed by using a knock code again.

[00389]  On the other hand, a detection amount of a touch interrupt signal of the heartbeat
sensor 144 varies according to a user’s color skin.

[00390]  As shown in Fig. 23, in comparison to the white people 505 or the yellow people
501, it shows that a detection amount of a touch interrupt signal of the black people 503 is
significantly low. This is because a significant amount of light from a light emitting device of the

heartbeat sensor 144 is absorbed by the skin of the black people 503.
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[00391] In such a case, on the basis of the same threshold value, in the case of the white
people 505, a detection amount of a touch interrupt signal exceeds a threshold value and this is
determined as wearing but in the case of the black people 503, a detection amount of a touch
interrupt signal is less than a threshold value and this is determined as not-wearing. As a result,
heartbeat measurement errors may occur.

[00392] A method of accurately measuring a touch interrupt signal regardless of a user’s
skin color is described.

[00393] Fig. 24 is a flowchart illustrating a heartbeat measurement method according to a
skin in a watch type device according to an embodiment of the present invention.

[00394] Referring to Fig. 24, the control unit 180 of the watch type device 100 performs a
control on the heartbeat sensor 144 in order to detect a sample signal from the heartbeat sensor
144 in operation S371. The sample signal may be a plurality of pulse lights that are periodically
emitted from the light emitting unit 225 of the heartbeat sensor 144. For example, first to third
pulse lights are generated periodically from the light emitting unit 225 and are reflected by a
user's skin to be detected as first to third sample signals by the light receiving unit 227.

[00395]  The control unit 180 of the watch type device 100 calculates a detection amount
of a sample signal and checks whether the detection amount is greater than a threshold value in
operation S373. The threshold value may be set by a user or a manufacturer.

[00396] If the detection amount of a sample signal is greater than the threshold value, the

control unit 180 of the watch type device 100 recognizes that there is no error in a detection
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capability of the heartbeat sensor 144 and thus performs a control on the heartbeat sensor 144 to
measure a touch interrupt signal in operation S375.

[00397] If the detection amount is less than the threshold value, the control unit 180 of the
watch type device 100 performs a control on the heartbeat sensor 144 to increase a driving
current of the light emitting unit 225 included in the heartbeat sensor 144 in operation S377. That
is, the control unit 180 of the watch type device 100 increases a driving current of the light
emitting unit 225 by increasing the power applied to the light emitting unit 225 included in the
heartbeat sensor 144. Accordingly, the amount of light generated from the light emitting unit 225
may be increased. The increased amount of light may be reflected by a user's skin and detected
as a sample signal by the light receiving unit 227. If the detection amount of a sample signal is
less than a threshold value, the method proceeds to operation S377 so that a driving current of
the light emitting unit 225 may be increased. Such an operation may be repeated until the
detection amount of a sample signal becomes greater than a threshold value.

[00398] Hereinafter, various user interfaces using the acceleration sensor 143 and the
heartbeat sensor 144 are described.

[00399]  Fig. 25 is a screen view according a detailed setting of wearing detection.

[00400] As shown in Fig. 25A, a wrist wearing detection and a hand wearing detection
may be displayed on a setting screen and a selection command for one of them may be inputted.

[00401] If a selection command for wrist wearing detection is inputted, as shown in Fig.

25B, tilt and no tilt may be displayed and a selection command for one of them may be inputted.
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[00402] If a selection command for tilt is inputted, as shown in Fig. 25C, time, message,
or pedometer may be displayed and a selection command for one of them may be inputted.

[00403]  Accordingly, as shown in Fig. 25D, a screen according to tilt or no tilt in the
wrist wearing detection or the hand wearing detection may be set.

[00404] For example, when the wrist wearing detection, the tilt, and the time are selected
and set, as a tilt gesture is inputted in a state of wearing the watch type device 100 on a wrist, a
screen having a watch may be displayed on the display unit 151 of the watch type device 100.

[00405] When a selection command for no tilt is inputted, a screen according to no tilt in
the wrist wearing detection may be set.

[00406] In such a case, when wrist wearing is detected, even if no tilt gesture is inputted,
a predetermined screen, for example, an analog watch screen, may be displayed on the display
unit 151.

[00407] Fig. 26 is a screen view illustrating a message checking method in a hand
gripping state.

[00408] In a not-wearing state, when a screen of the watch type device 100 is turned on,
for example, an analog watch screen may be displayed.

[00409] When the watch type device 100 is gripped by a hand, an analog watch screen
may be displayed.

[00410] In such a case, if there is a missed message, a text notification “missed message”

may be displayed on the display unit 151.
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[00411] In such a case, if a tilt gesture for the watch type device 100 is inputted as shown
in Fig. 26a in a state where the watch type device 100 is gripped by a user’s hand, source
information of a missed message may be displayed. The source information may include
numbers, characters, images, or icons representing text message, SNS, e-mail, and so on.

[00412] As another example, while the screen of the watch type device 100 is displayed
as a black screen in a not-wearing state, if a user grips the watch type device 100, this is
recognized so that the screen of the watch type device 100 may be changed from the black screen
into an analog screen. At this point, since source information of a missed message in addition to
the analog screen may be displayed, a tilt gesture is not required.

[00413] As shown in Fig. 26B, when a knock code command is inputted on a screen, as
shown in Fig. 26C, detailed content of the source may be displayed.

[00414] A knock code refers to a technique for dividing a screen into a plurality of areas
and matching each area with a number in order to release a lock state with a number combination
corresponding to an area that a user selects.

[00415] For example, when three source information is displayed, if a knock code
command is inputted, detailed content of first received source information among the three
source information is displayed and each time a tilt gesture is inputted, detailed content of the
next received source information may be displayed.

[00416]  As another example, without displaying source information of a missed message

by an input of a tilt gesture, detailed information of a missed message may be displayed by an
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input of a knock code command for a standby screen.

[00417] Fig. 27 is a screen view illustrating a message checking method in a wrist
wearing state.

[00418] It is assumed that the message checking method of Fig. 27 relates a case that lock
is released once in a wrist wearing state.

[00419] As shown in Fig. 27A, if there is no specific gesture for a predetermined time
after lock is released once in a state where the watch type device 100 is worn on a wrist, a
standby screen may be changed into an ambient screen and displayed. Since the background of
an ambient screen has a lower grayscale brightness than the background of a standby screen,
power consumption may be reduced further in the ambient screen than the standby screen. Both
the ambient screen and the standby screen may include an analog watch.

[00420] As shown in Fig. 27b, when a tilt gesture for the watch type device 100 is
inputted, an ambient screen is changed into a standby screen and displayed. Furthermore,
specific information may be displayed on the changed standby screen. The specific information
may be provided from a specific content provider but the present invention is not limited thereto.
For example, the specific information may include travel information and shopping mall
information.

[00421] As shown in Fig. 27C, as the heartbeat sensor 144 operates, a heartbeat signal
may be detected and user authentication may be performed by the heartbeat signal. In such a case,

entire content of specific information may be displayed on a screen.
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[00422]  When user authentication using a heartbeat signal is successful, as shown in Fig.
27D, detailed content of specific information may be displayed.

[00423] Fig. 28 is a screen view illustrating a setting screen displaying method in a
wearing state.

[00424] In a not-wearing state, a black screen may be displayed on the display unit 151
(see Fig. 16A). The not-wearing state may be a state where the watch type device 100 is disposed
in a specific place.

[00425] When a not-wearing state becomes a wearing state, a black screen may be
changed into a standby screen and displayed. In such a case, since power is not supplied to the
display unit 151, power consumption does not occur.

[00426]  Although a standby screen including hands, dials, and a background is shown in
the drawing, the present invention is not limited thereto.

[00427] In order for a user to set a specific function, when tap or flick touch is inputted
for a specific area of a standby screen, for example, hands, dials, and a background, as shown in
Fig. 28, the standby screen may be changed into a setting screen and displayed. For example,
flick touch may be inputted from the 12 o’clock dial to the center area of the standby screen but
the present invention is not limited thereto.

[00428] A specific function may be set by using heat, connectivity, and security included
on the setting screen.

[00429] Fig. 29 is a screen view illustrating a method of setting heat displayed on a
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setting screen in a wearing state.

[00430] In a wearing state, a standby screen may be displayed.

[00431] In such a case, when tap or flick touch for a specific area of a standby screen is
inputted from a user, as shown in Fig. 29A, a setting screen including heat, security, and
connectivity may be displayed. For example, flick touch may be inputted from the 12 o’clock
dial to the center area of the standby screen but the present invention is not limited thereto.

[00432]  When a selection command for heat is inputted from a user, as shown in Fig. 29B,
a heat user interface (heat UI) and a heat control may be displayed.

[00433] The heat UI may relates to a method of controlling heat by using a UI and the
heat control may relate to a method of controlling heat systematically.

[00434] Low temperature burns have become an issue recently. Low temperature burns
refer to burns occurring when a user is exposed to more than a warm temperature for a long time
instead of a high temperature causing a pain to a user. Especially, in comparison to high
temperature burns, low temperature burns cause burns further deep inside a skin and are more
dangerous than high temperature burns.

[00435]  As shown in Fig. 30, the heating temperature of the rear of the watch type device
100 is higher than that of the front. The heating temperature of the rear is drastically increased as
the watch type device 100 operates, and then exceeds 40°C after 30 min.

[00436]  Accordingly, if a user is exposed for a long time at a heating temperature of more

than 40°C, a user is most likely to be damaged by low temperature burns.

82

101



Docket No.: 2060-5337

[00437] Fig. 31 is a screen view illustrating a pop-up message notifying method
according to heating temperature.

[00438] When the watch type device 100 is in a not-wearing state and its heating
temperature is greater than a predetermined heating temperature, for example, 40°C, one of a
charging stop message, a power off alarm message, and a power off message may be displayed.

[00439]  On the other hand, as shown in Fig. 31A, when the watch type device 100 is in a
wearing state and its heating temperature is greater than a predetermined heating temperature, for
example, 40°C, as shown in Fig. 31B, a heat alarm message may be displayed.

[00440] If the watch type device 100 is in a wearing state continuously, a guide message
“low temperature burns may occur if keeping an existing state continuously” may be displayed.

[00441]  As another example, when a drag touch to a specific direction is inputted for the
heat alarm message shown in Fig. 31B, a guide message may be displayed.

[00442] When the watch type device 100 is in a wearing state continuously, one of a
charging stop message, a power off alarm message, and a power off message may be displayed.

[00443] Moreover, when a selection command for heat Ul is inputted (see Fig. 29B), a
background color and a circle indicator may be displayed.

[00444] If a selection command for a background color is inputted in order to set the
background color, as shown in Fig. 32, a different background color may be displayed according
to a heating temperature.

[00445] For example, as shown in Fig. 31A, when a heating temperature of the watch

83

102



Docket No.: 2060-5337

type device 100 is less than a predetermined heating temperature, for example, 35°C, the
background of a screen displayed on the display unit 151 may have white color or black color
520.

[00446] When a heating temperature of the watch type device 100 is increased and is
greater than 35°C and less than 45°C, as shown in Fig. 32B, the background of the screen may be
changed from white color or black color 520 to yellow color 522 and displayed.

[00447] When a heating temperature of the watch type device 100 is increased and is
greater than 45°C, as shown in Fig. 32C, the background of the screen may be changed from
yellow color 522 to red color 524 and displayed.

[00448] When a screen having a background of red 524 is displayed, it may give a
warning to a user by sound or vibration.

[00449] Herein, 35°C is a first setting heating temperature and 45°C is a second setting
heating temperature. 35°C and 45°C are just examples and such a setting heating temperature may
vary according to a user or a manufacturer.

[00450] If a selection command for a circle indicator is inputted in order to set the circle
indicator (see Fig. 29), as shown in Fig. 33, a different background color may be displayed
according to a heating temperature.

[00451] For example, as shown in Fig. 33A, when a heating temperature of the watch
type device 100 is less than a predetermined heating temperature, for example, 35°C, no indicator

is displayed at the frame of a screen displayed on the display unit 151.
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[00452] When a heating temperature of the watch type device 100 is increased and is
greater than 35°C and less than 45°C, as shown in Fig. 33B, at least one indicator 526, which is
spaced apart from each other along the frame of a screen and has yellow color, may be displayed.
At least one indicator 526 may have yellow color.

[00453] When a heating temperature of the watch type device 100 is increased and is
greater than 45°C, as shown in Fig. 33C, at least one indicator 528, which is spaced apart from
each other along the frame of a screen and has red color, may be displayed.

[00454]  That is, while an indicator is not displayed on a screen, if a heating temperature
of the watch type device 100 is greater than 35°C, an indicator 526 with yellow color may be
displayed and if a heating temperature of the watch type device 100 is greater than 45°C, an
indicator 528 of which color is changed from yellow to red may be displayed.

[00455] When a screen having a red indicator 528 is displayed, it may give a warning to a
user by sound or vibration.

[00456] Fig. 34 is a screen view illustrating a method of lowering a heating temperature
according to a heat control set in Fig. 29.

[00457] When a screen having the red indicator 528 by a heating temperature of more
than 45°C is displayed, as shown in Figs. 34A and 34B, a setting for lowering such a heating
temperature may be required.

[00458] For example, when a drag touch is inputted from the red indicator 528 to the

center area of a screen (see Fig. 33C), as shown in Fig. 34A, a plurality of applications
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Application 1 and Application 2 and a system setting may be displayed.

[00459] If a selection command for system setting is inputted, as shown in Fig. 34B, Wi-
Fi, Bluetooth, and Brightness may be displayed. According to an additional input of a selection
command of a user, Wi-Fi and Bluetooth may be set to be activated (or ON) or deactivated (or
OFF) or a level of brightness may be changed into a low level.

[00460] Moreover, when a selection command for a specific application (for example,
Application 1) is inputted, a window for checking the deletion of the specific application may be
displayed. When a selection command for the deletion is inputted, the specific application may
be deleted.

[00461] Fig. 35 is a screen view illustrating a method of setting security displayed on a
setting screen in a wearing state.

[00462] When a selection command for security is inputted from a user (see Fig. 28), as
shown in Fig. 35, Knock code and Knock ON may be displayed.

[00463] As mentioned above, Knock code refers to a technique for dividing a screen into
a plurality of areas and matching each area with a number in order to release a lock state with a
number combination corresponding to an area that a user selects.

[00464] Knock ON refers to a gesture of knocking a screen twice.

[00465]  Fig. 36 is a screen view illustrating a subsequent setting method when Knock On
is selected in Fig. 35.

[00466] When a selection command for Knock ON is inputted (see Fig. 35), as shown in

86

105



Docket No.: 2060-5337

Fig. 36, a window for checking whether to turn off a lock screen when a wearing state is
maintained may be displayed.

[00467] Ifit is set to turn off a lock screen, as the watch type device 100 is worn and lock
is released once, after that, a predetermined specific screen may be displayed immediately
without an additional lock release process. The specific screen may be an ambient screen or a
standby screen.

[00468]  This is described in more detail with reference to Fig. 37.

[00469] Fig. 37 is a flowchart illustrating a screen activating method and a lock releasing
method according to wearing.

[00470] Referring to Fig. 37, the control unit 180 of the watch type device 100 checks
whether the watch type device 100 is worn in operation S381. Herein, the wearing refers to
wearing the watch type device 100 by a wrist instead of gripping the watch type device 100 by a
hand.

[00471] If it is determined that the watch type device 100 is in a not-wearing state, the
control unit 180 of the watch type device 100 displays a black screen on the display unit 151 in
operation S382.

[00472] In relation to the black screen, power is not applied to the display unit 151 and
thus power is not consumed.

[00473] When a Knock ON function is executed on a black screen in order to switch to an

ambient screen or a standby screen, that is, double tap for the black screen is inputted, a lock
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screen may be displayed on a watch screen in operation S383. A lock pattern 530 may be
displayed on the lock screen.

[00474] Once a gesture for lock release is inputted from a user, if the inputted gesture
corresponds to a predetermined pattern, lock is released so that an ambient screen or a standby
screen may be displayed.

[00475] Ifitis determined that the watch type device 100 is in a wearing state, the control
unit 180 of the watch type device 100 displays a black screen on the display unit 151 in operation
S384.

[00476] When a Knock ON function is executed on a black screen in order to switch to an
ambient screen or a standby screen, that is, double tap for the black screen is inputted, the control
unit 180 of the watch type device 100 checks whether there is a lock release event of at least one
time previously in a wearing state in operation S385.

[00477] If there is a lock release event of at least one time previously in a wearing state
on the basis of a check result, without an additional lock release process, a watch screen and a
home screen including icons on the watch screen may be displayed to overlap each other in
operation S386. At this point, icons of a home screen may be changed from a transparent state
into an opaque state.

[00478] If a selection command for a home screen is inputted by a user, a watch screen
may disappear and only the home screen may be displayed. For example, a selection command

for a home screen may be a tilt gesture but the present invention is not limited thereto.
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[00479]  If there is no lock release event of at least one time previously in a wearing state,
a lock screen having a lock pattern 530 may be displayed on a watch screen in operation S387.

[00480] Once a gesture for lock release is inputted from a user, if the inputted gesture
corresponds to a predetermined pattern, lock is released so that an ambient screen or a standby
screen may be displayed.

[00481]  Although not shown in the drawing, a user authentication by a heartbeat signal
using the heartbeat sensor 144 may be used.

[00482] For example, if lock has been released before, a user authentication by a
heartbeat signal may be used instead of double tap. User authentication may take about 3 sec.
When double tap is inputted during user authentication, regardless of whether the user
authentication is successful, an ambient screen or a standby screen may be displayed
immediately.

[00483]  As another example, if lock is never released before, a lock release using a user
authentication by heartbeat signal and a lock pattern may be used. In such a case, the user
authentication by heartbeat signal may be performed before double tap is inputted or may be
performed together when double tap is inputted but the present invention is not limited thereto.

[00484] A method of displaying a standby screen by lock release during not-wearing is
described with reference to Fig. 37.

[00485] Referring to Fig. 37, when the watch type device 100 is not worn by a user (that

is, not-wearing), if a double tap (for example, knock on) for a black screen in operation S382 is
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inputted, a lock screen having a lock pattern 530 in operation S383 may be displayed.

[00486] When a lock release command using lock pattern is inputted, a home screen
including a plurality of icons 532 may be displayed as a standby screen. Instead of the home
screen, an analog watch screen or a digital watch screen may be displayed.

[00487]  Accordingly, a black screen where no power is applied by a touch tap input and a
lock release may be changed into an activated standby screen.

[00488] If a predetermined time elapses, the displayed standby screen may be chanted
into a black screen and displayed.

[00489] In such a case, in order to change to the standby screen again, a double tap input
process in operation S382 and a lock release process in operation S383 need to be performed.

[00490] That is, each time a standby screen is changed into a black screen during not-
wearing, in order to change the changed black screen into the standby screen, a lock release
process needs to be performed each time.

[00491] When a user does not have the watch type device 100 in the user’s hand during
not-wearing, this makes security vulnerable. Therefore, by displaying a standby screen each time
through lock release, the security during not-wearing may be enhanced.

[00492]  Hereinafter, a method of displaying a standby screen by first lock release during
wearing is described with reference to Fig. 37.

[00493] Referring to Fig. 37, when the watch type device 100 is worn by a user, that is,

when it is worn on a wrist or gripped by a hand, a black screen may be displayed on the display
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unit 151 in operations S381 and S384.

[00494] When double tap for a black screen displayed in operation S384 is inputted, a
lock screen having a lock pattern in operation S387 may be displayed.

[00495] When a lock release command using lock pattern is inputted, an analog watch
screen may be displayed as a standby screen. Instead of the analog watch screen, a digital watch
screen or a home screen may be displayed.

[00496]  Although not shown in the drawing, when the watch type device 100 is worn by a
user, that is, when it is worn on a wrist or gripped by a hand, instead of the black screen in
operation S384, the lock screen in operation S387 may be immediately displayed. Accordingly, a
double tap input process for activating the black screen as the standby screen may be omitted.

[00497]  Although not shown in the drawing, user authentication by a heartbeat signal
using the heartbeat sensor 144 may be performed before double tap input or may be performed
simultaneously with double tap input. In such a way, as user authentication using the heartbeat
sensor 144 is added, the security may be further enhanced.

[00498] As above, during a first lock release, a lock may be released by using a lock
pattern on a lock screen.

[00499] Hereinafter, a method of displaying a standby screen by after first lock release
during wearing is described with reference to Fig. 37.

[00500] If a predetermined time elapses, an analog watch screen that is lock-released first

and displayed is changed into a black screen for reducing power consumption and displayed.
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[00501] In such a case, when double tap for a black screen is inputted, an analog watch
screen may be displayed as a standby screen.

[00502] That is, if lock is released at least once during wearing, without a lock releasing
process after that, each time double tap is inputted from a user, a black screen may be changed
into a standby screen at any time. Accordingly, the trouble of releasing the lock each time a
black screen is changed into a standby screen during wearing may be eliminated.

[00503] Fig. 38 is another flowchart illustrating a screen activating method and a lock
releasing method according to wearing.

[00504] Referring to Fig. 38, unlike Fig. 37, a method of releasing a lock by using knock
code instead of a lock screen in operation S383 is described.

[00505] In a not-wearing state, a black screen having a displayed knock code area 557
may be displayed on the display unit 151 in operation S388.

[00506] A standby screen such as a home screen may be displayed in operation S389
through lock release by using a plurality of knock code areas 557 that are virtually allocated on
the black screen.

[00507]  Although lock is released using knock code and a standby screen is displayed,
after a predetermined time elapses, the standby screen may be changed into a black screen or an
ambient screen again and also a lock release state may be changed into a lock state. Accordingly,
in order for lock release again, a lock release process using knock code needs to be performed.

[00508] It is illustrated that a knock code area is visible to the naked eye but actually, it is
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not visible to the naked eye. Accordingly, a user may release a lock by touching a black screen in
the order that a user presets.

[00509] Instead of the home screen, an analog watch screen, a digital watch screen, or
another type of a standby screen may be displayed.

[00510] Fig. 39 is a screen view illustrating a method of releasing lock by using a
heartbeat signal.

[00511]  As shown in Fig. 39A, when a black screen 532 is displayed, if a user’s hand or
wrist contacts the heartbeat sensor 144 of the watch type device 100, a heartbeat signal may be
generated from the heartbeat sensor 144.

[00512] The generated heartbeat signal 536 may be displayed at the frame of the black
screen 532. That is, when recognizing the contact of a user’s hand or wrist, the control unit 180
of the watch type device 100 may perform a control to operate the heartbeat sensor 144. In such
a way, when recognizing the contact of a user’s hand or wrist, the control unit 180 of the watch
type device 100 allocates the frame of the black screen 532 as the heartbeat display area 534. The
generated heartbeat signal 536 may be displayed on the allocated heartbeat display area 534.

[00513] When the generated heartbeat signal 536 is within a predetermined range, the
control unit 180 of the watch type device 100 releases a lock, and changes the black screen 532
into a standby screen and displays it.

[00514] The predetermined range may vary according to each user. Accordingly, a setting

range that a user of the watch type device 100 registers previously may be the unique identifier
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of the user of the watch type device 100.

[00515] If the generated heartbeat signal 536 is out of a predetermined range (see Fig.
39B) or no heartbeat signal is displayed in the heartbeat display area 534 because no heartbeat
signal is generated, lock is not released.

[00516] Moreover, when a selection command for security is inputted (see Fig. 28),
knock code or knock on may be displayed.

[00517] When a selection command for knock code is inputted, a knock code gesture may
be displayed.

[00518] It may be set to activate a knock code gesture by an ON selection command for
the knock code gesture.

[00519] A method of utilizing a knock code gesture is described with reference to Fig. 40.

[00520] Fig. 40 is a screen view illustrating a method of utilizing a knock code gesture.

[00521] As shown in Fig. 40a, a plurality of gesture bars 541, 543, 545, and 547 may be
displayed at the frame of the screen 540.

[00522] For example, when touch and drag from the first gesture bar 541 toward the
center of the screen 540 is inputted from a user, an internet browser application is executed so
that a predetermined webpage may be displayed on the display unit 151.

[00523] As shown in Fig. 40B, when touch and drag from the second gesture bar 543
toward the center of the screen 540 is inputted from a user, a watch application is executed so

that a watch screen may be displayed on the display unit 151.
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[00524] As shown in Fig. 40C, when touch and drag from the third gesture bar 545
toward the center of the screen 540 is inputted from a user, a phone application is executed so
that a phone initial screen may be displayed on the display unit 151.

[00525] As shown in Fig. 40C, when touch and drag from the fourth gesture bar 547
toward the center of the screen 540 is inputted from a user, a setting application is executed so
that a setting initial screen may be displayed on the display unit 151.

[00526]  Fig. 41 is a screen view illustrating a method of changing dials in a wearing state.

[00527] A watch screen of the watch type device 100 may include hands 553 representing
hour and minute hands, dials 551 representing time numbers, and a background 555.

[00528] For example, when touch and hold is inputted for a predetermined time, for
example, several sec, for a specific dial 551 as shown in Fig. 41A and rotation drag is inputted
clockwise or counter-clockwise along an area where the dial 551 is disposed, that is, the frame
area of the watch screen as shown in Fig. 41B, the current dial form may be changed into another
dial form as shown in Fig. 41C.

[00529]  Each time rotation drag is inputted clockwise or counter-clockwise, the current
dial form may be changed into another dial form. At this point, the changed dial form is not yet
set as the dial of a watch screen.

[00530] Accordingly, an additional gesture may be inputted in order to set the changed
dial form as the dial of a watch screen.

[00531] For example, in the case of setting a dial form, after touching an arbitrary point of
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a dial form shown in Fig. 41C, drag is inputted in one direction shown in Fig. 41D, for example,
from the center area of a watch screen to the 3 o’clock direction, as shown in Fig. 41E, the
changed dial form is applied to the hands 553 and the background 555 so that a fixed watch
screen may be displayed. Accordingly, the dial form of Fig. 41A may be changed into the dial
form of Fig. 41E.

[00532] Without a drag operation according to one direction shown in Fig. 41D, the
changed dial form is applied to the hands 553 and the background 555 immediately by a touch
operation on an arbitrary point shown in Fig. 41C so that a fixed watch screen may be displayed
as shown in Fig. 41E.

[00533]  Although not shown in the drawing, the above-described dial changing method is
identically applied so that the hands 553 or the background 555 may be changed.

[00534] On the other hand, in a wearing state, without an additional lock release process,
a simple specific user interface may be executed by a specific gesture.

[00535] For example, when double tap for a black screen is inputted, without a lock
release process, the black screen may be changed into a standby screen such as a watch screen
immediately and displayed.

[00536] For example, when rotation drag touch is inputted along one side of the frame
558 of a black screen, without a lock release process, an internet browser application may be
immediately displayed, or an internet browser application may be executed so that a

predetermined webpage is displayed on the display unit 151.

96

115



Docket No.: 2060-5337

[00537] For example, when rotation drag touch is inputted along the other side of the
frame 559 of a black screen, without a lock release process, a setting application may be
displayed, or a setting application may be executed so that a predetermined webpage may be
displayed on the display unit 151.

[00538] Since the watch type device 100 is always present within a user’s view in a
wearing state, in comparison to a not-wearing state, the security level may be low. Accordingly,
in a wearing state, without an additional lock release process, a corresponding user interface may
be executed immediately by a specific gesture.

[00539] Fig. 42 is a screen view illustrating a method of setting connectivity according to
a wearing state.

[00540] When a selection command for connectivity is inputted from a user (see Fig. 28),
as shown in a Fig. 42, a setting screen of auto connectivity according to a wearing state may be
displayed.

[00541] The setting screen may include a setting button for auto connectivity when
wearing, a setting button for auto connectivity when taking off, and a setting button for auto data
upload when taking off. When theses buttons are selected, auto conductivity when wearing and
auto connectivity when taking off may be set. Herein, the taking off refers to taking off the watch
type device 100 from a wrist.

[00542] Fig. 43 is a screen view illustrating a screen displaying method when a watch

type device is taken off.
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[00543] As shown in Fig. 43, when auto connectivity is set when taking off, as soon as
the watch type device 100 is taken off from a user’s wrist, without an additional gesture, the type
of the currently activated connectivity may be displayed on the display unit 151. The type of
connectivity may include Wi-Fi, Bluetooth, and NFC. According to a selection command from a
user, Wi-Fi, Bluetooth, and NFC in currently activation may be set to deactivation.

[00544]  After taking off a watch type device, as Wi-Fi is activated continuously, the
present invention may prevent current consumption continuously.

[00545]  Although not shown in the drawing, when auto connectivity is set when wearing,
as soon as the watch type device 100 is taken off from a user’s wrist, without an additional
gesture, the connectivity types may be displayed on the display unit 151. When a selection
command for at least one of the connectivity types is inputted, the selected at least one
connectivity type may be activated. For example, a selection command for Bluetooth is inputted
from a user, Bluetooth is activated in order to execute a Bluetooth function.

[00546]  Auto update setting when taking off refers to a setting for performing series of
processes to update data or information of the watch type device 100 to another terminal when
the watch type device 100 is taken off from a user’s wrist.

[00547]  The other terminal may include a wireless communication system, another watch
type device 100, a user’s mobile terminal, another user’s mobile terminal, an external server, a
desktop computer, a notebook computer, and a television.

[00548] In the case of auto data upload when taking off, when the watch type device 100
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is taken off from a user’s wrist, as shown in Fig. 44, data items to be uploaded to another
terminal may be displayed as a pop-up window. As soon as data items are displayed as a pop-up
window, data of corresponding data items may be uploaded into a predetermined another
terminal.

[00549]  Fig. 45 is a view illustrating a method of updating an update item manually.

[00550] When a selection command for connectivity is inputted, as shown in Fig. 45A, a
setting button for manual update after pop-up alarm when taking off and a setting button for auto
update when taking off.

[00551] In the case of manual update after pop-up alarm when taking off, when the watch
type device 100 is taken off from a user’s wrist, as shown in Fig. 45B, update items may be
displayed.

[00552] When a selection command for a specific update item is inputted from a user,
detailed data of a corresponding update may be displayed. For example, when a selection
command for a gallery item is inputted, as shown in Fig. 45C, picture images may be displayed.

[00553] In order to update picture images, when a selection command for a save button
561 is inputted, for example, the picture images may be updated in a gallery folder of the mobile
terminal 560.

[00554]  On the other hand, when taking off, update may be performed automatically. In
the case of a setting for auto update when taking off, when watch type device 100 is taken off

from a user’s wrist, update items, for example, may be updated to the mobile terminal 560.
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[00555] The invention can also be embodied as computer readable codes on a computer
readable recording medium. The computer readable recording medium is any data storage device
that can store data which can be thereafter read by a computer system. Examples of the computer
readable recording medium include magnetic storage media (e.g., ROM, floppy disks, hard disks,
etc.) and optical recording media (e.g., CD-ROMs, or DVDs) and carrier waves (e.g.,
transmission through the Internet). Additionally, the computer may include the control unit 180
of the watch type terminal 100. Accordingly, the detailed description is not construed as being
limited in all aspects and should be considered as illustrative. The scope of the invention should
be determined by reasonable interpretation of the appended claims, and all modifications within
equivalent ranges of the present invention are included in the scope of the present invention.

[00556]  Effects of a wearable device according to the present invention are described as
follows.

[00557]  According to at least one of embodiments of the present invention, since detailed
content of simple notification information can be checked by gripping a watch type device
without wearing it, user’s convenience may be improved.

[00558]  According to at least one of embodiments of the present invention, since various
states of a watch type device, especially, a hand gripping state, are detected by using an
acceleration sensor and a heartbeat sensor and a function according thereto is executed, user’s
convenience may be improved.

[00559] According to at least one of embodiments of the present invention, since a
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heartbeat sensor does not operate before an acceleration sensor detects wearing, it is prevented
that a heartbeat sensor operates unnecessarily to disturb users or other people and power is
wasted.

[00560] Additionally, according to at least one of embodiments of the present invention,
since crosstalk phenomenon is completely removed by a heartbeat sensor including a layer with a
partition disposed between a light emitting unit and a light receiving unit, heartbeat measurement
errors due to a crosstalk phenomenon may be prevented, so that the measurement performance of
a heartbeat sensor is enhanced and the reliability is improved.

[00561]  Additionally, according to at least one of embodiments of the present invention,
after taking off a watch type device, as Wi-Fi is activated continuously, continuous current
consumption may be prevented.

[00562] Although embodiments have been described with reference to a number of
illustrative embodiments thereof, it should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that will fall within the spirit and scope of
the principles of this disclosure. More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the subject combination arrangement
within the scope of the disclosure, the drawings and the appended claims. In addition to
variations and modifications in the component parts and/or arrangements, alternative uses will

also be apparent to those skilled in the art.
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What is claimed is:

1. A wearable device comprising:
a touch screen configured to display information;
an acceleration sensor configured to generate an acceleration signal;
an optical sensor comprising a light source and configured to generate a touch interrupt
signal; and
a control unit configured to:
determine a wearing state of the wearable device based on the acceleration signal
or the touch interrupt signal, the wearing state comprising a not-wearing state, a wrist-wearing
state, or a hand-gripping state; and
execute a function corresponding to the determined wearing state;
wherein the function corresponding to the hand-gripping state comprises causing

the touch screen to display a black screen or an ambient screen.

2. The wearable device of claim 1, wherein the control unit is further configured to
cause the touch screen to change the black screen or the ambient screen to a standby screen when

a tilting movement of the wearable device is detected.

3. The wearable device of claim 1, wherein:

the acceleration signal comprises an Absolute Motion Detection (AMD) signal and a
Relative Motion Detection (RMD) signal corresponding to different types of movements; and

the control unit is further configured to determine the wearing state based on the AMD

signal and the RMD signal.

4, The wearable device of claim 3, wherein the control unit is further configured to

determine the wrist-wearing state and the hand-gripping state based on the touch interrupt signal.

5. The wearable device of claim 3, wherein the optical sensor is further configured to

generate the touch interrupt signal when the wearing state is determined based on the AMD

102

121



Docket No.: 2060-5337

signal and the RMD signal.

6. The wearable device of claim 1, wherein the control unit is further configured to
cause the touch screen to:

change the black screen to a standby screen including information related to a missed
message; and

display detailed content of the missed message in response to a knock code command

input while the standby screen is displayed.

7. The wearable device of claim 1, wherein:
the optical sensor is further configured to generate a heartbeat signal; and
the function corresponding to the wrist-wearing state comprises:
causing the touch screen to display a standby screen;
causing the touch screen to change the standby screen to the ambient screen when
a predetermined time elapses after a lock is released;
causing the touch screen to change the ambient screen to a standby screen
comprising information provided by a content provider when a tilting movement of the wearable
device is detected;
performing user authentication using the heartbeat signal; and
causing the touch screen to display detailed content related to the information

provided by the content provider when the user authentication is successful .

8. The wearable device of claim 1, wherein the function corresponding to the wrist-
wearing state comprises causing the touch screen to:

display the black screen; and

change the black screen to either the ambient screen in a lock-released state or a standby
screen based on a previous occurrence of a one-time lock-release event,

wherein the black screen is changed in response to a double tap input .

9. The wearable device of claim 1, wherein:

the optical sensor is further configured to generate a heartbeat signal; and
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the function corresponding to the wrist-wearing state comprises:
causing the touch screen to display the black screen;
performing user authentication using the heartbeat signal; and
causing the touch screen to change the black screen to either the ambient screen in
a lock-released state or a standby screen based on whether the user authentication is successful

and a previous occurrence of a lock-release event.

10. The wearable device of claim 1, wherein the function corresponding to the non-
wearing state comprises causing the touch screen to:

display the black screen; and

change the black screen to a standby screen in response to a knock code or a lock pattern

input.

11. The wearable device of claim 1, wherein the function corresponding to the not-
wearing state comprises causing the touch screen to:

display the black screen in a lock state;

cause the touch screen to change the black screen to a standby screen in a lock-released
state; and

change the standby screen back to the black screen in the lock state .

12. The wearable device of claim 1, wherein the function corresponding to the wrist-
wearing state comprises:

causing the touch screen to display the black screen; and

executing a predetermined application in response to a drag touch along a specific portion

of the black screen.

13. The wearable device of claim 1, wherein the control unit is further configured to:

cause the touch screen to display at least one connectivity type when the wearing state is
changed from the wrist-wearing state to the not-wearing state; and

deactivate a selected one of the at least one connectivity type in response to a selection

input to the displayed selected one connectivity type.
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14. The wearable device of claim 13, wherein the displayed at least one connectivity

type comprises at least Wi-Fi, Bluetooth, or NFC.

15. The wearable device of claim 1, wherein the function corresponding to the wrist-
wearing state comprises causing the touch screen to:

display a standby screen in a lock-released state in response to a lock release operation;

change the standby screen to the ambient screen in a lock-released state when a
predetermined time elapses; and

change the ambient screen back to the standby screen in the lock-released state in
response to a double tap input to the displayed ambient screen;

wherein the ambient screen is displayed with a lower brightness than the standby screen.

16. The wearable device of claim 1, wherein the optical sensor comprises a heartbeat

SEnsor.

17. A control method of a wearable device, the method comprising:

determining a wearing state of the wearable device based on an acceleration signal or a
touch interrupt signal, the wearing state comprising a not-wearing state, a wrist-wearing state, or
a hand-gripping state; and

executing a function corresponding to the determined wearing state;

wherein the function corresponding to the hand-gripping state comprises displaying a

black screen or an ambient screen on a display of the wearable device.

18. The method of claim 17, wherein the function corresponding to the wrist-wearing
state comprises:

displaying a standby screen;

receiving a heartbeat signal;

changing the standby screen to the ambient screen when a predetermined time elapses
after a lock is released;

changing the ambient screen to a standby screen comprising information provided by a
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content provider when a tilting movement of the wearable device is detected;
performing user authentication using the heartbeat signal; and
displaying detailed content related to the information provided by the content provider

when the user authentication is successful.

19. The method of claim 17, wherein the function corresponding to the wrist-wearing
state comprises:

displaying the black screen;

receiving a heartbeat signal;

performing user authentication using the heartbeat signal; and

changing the black screen to either a lock-released ambient screen or a standby screen
based on whether the user authentication is successful and a previous occurrence of a lock-release

event.

20. The method of claim 17, wherein the function corresponding to the wrist-wearing
state comprises:

displaying a standby screen in a lock-released state in response to a lock release
operation;

changing the standby screen to the ambient screen in a lock-released state when a
predetermined time elapses; and

changing the ambient screen back to the standby screen in the lock-released state in
response to a double tap input to the displayed ambient screen;

wherein the ambient screen is displayed with a lower brightness than the standby screen.
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ABSTRACT
A wearable device includes: a touch screen; an acceleration sensor configured to generate
an acceleration signal; an optical sensor using a light source and configured to generate a touch
interrupt signal; and a control unit configured to detect a wearing state of the wearable device, the
wearing state of the wearable device including a not-wearing state for the wearable device, a
wrist wearing state, and a hand gripping state on the basis of the acceleration signal and the touch
interrupt signal, and to execute a function corresponding to the wearing state of the wearable

device.
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specification must be submitted with markings and be accompanied by a clean version (without markings) as
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requesting the later filing date must be filed within TWO MONTHS of the date of this Notice. THIS TWO MONTH
PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) or (b).

Applicant is advised that generally the filing fee required for an application is the filing fee in effect on the filing
date accorded the application and that payment of the requisite basic filing fee on a date later than the filing date
of the application requires payment of a surcharge (37 CFR 1.16(f)). To avoid processing delays and payment
of a surcharge, applicant should submit any balance due for the requisite filing fee based on the later filing date
being requested when submitting the omitted item(s) and the petition (and petition fee) requesting the later filing
date.

lll. Acceptance of application as deposited: Applicant may accept the application as deposited in the USPTO
by filing an appropriate amendment as set forth in either (A) or (B) below within TWO MONTHS of the date of this
Notice. THIS TWO MONTH PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) or (b) . The application will
maintain a filing date as of the date of deposit of the application papers in the USPTO, and original application
papers (i.e., the original disclosure of the invention) will include only those application papers present in the
USPTO on the date of deposit. A petition is not required for this option.

(A) If applicant wants to accept the application as deposited without adding the subject matter that was in the
omitted item (e.g., a missing page or figure), applicant is required to submit one or more of the following items
without adding any new matter (see 35 U.S.C. 132(a)):

1. For a missing page of the specification,

a) a substitute specification including claims that amends the specification to renumber the pages
consecutively and cancels any incomplete sentences, and

b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125;

2. For a missing figure of the drawings,

a) replacement drawing sheets in compliance with 37 CFR 1.121(d) to renumber the drawing figures
consecutively (if necessary),

b) a substitute specification excluding claims that amends the specification to cancel any references to any
omitted drawing(s) and corrects the references in the specification to the drawing figures to correspond
with any relabeled drawing figures, and

¢) a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125;

3. For a missing page of the claim listing only, a replacement claim listing with the claims renumbered
consecutively or, if amendment to the claims is also necessary, then a complete claim listing in compliance
with 37 CFR 1.121(c);

4. For a missing or unreadable compact disc,

a) a substitute specification (excluding the claims) deleting the reference to the compact disc and the files
contained on the compact disc, and

b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125; and

5. For a missing or unreadable file submitted on a compact disc,

a) a substitute specification (excluding the claims) deleting the reference to the missing or unreadabile file,
and a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125; and

b) a replacement transmittal letter listing all of the files except the missing or unreadable file in compliance
with 37 CFR 1.52(e)(3)(ii).

(B) Alternatively, if applicant wants to accept the application as deposited but wishes to add the subject matter in

the omitted item (e.g., a missing page or figure) by relying on an incorporation by reference under 37 CFR 1.57 or
other portions of the original disclosure, applicant is required to submit one or more of the following items without

adding any new matter (see 35 U.S.C. 132(a)):

1. To add the subject matter in a missing page of specification,

a) a substitute specification excluding claims and
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b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125;
2. To add a missing figure of the drawings, new and replacement drawing sheets in compliance with 37 CFR
1.121(d);
3. To add the subject matter in a missing page of the claim listing, a complete claim listing in compliance with 37
CFR 1.121(c) (e.g., a claim in the missing page should be submitted as a new claim);
4. To add the subject matter in a missing or unreadable compact disc,
a) a replacement compact disc and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e);
and
b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR
1.52(e)(4); and,
5. To add the subject matter in a missing or unreadable file submitted on a compact disc,
a) a replacement compact disc that contains all of the files listed in the specification including the missing or
unreadable file and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e); and
b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR
1.52(e)(4).

If applicant is relying on an incorporation by reference under 37 CFR 1.57 to add the omitted subject matter, then
applicant must also comply with the requirements of 37 CFR 1.57.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/elbanaybanay/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

APIZ-L[‘TII\(/igglIQON I 3’17;}%:1)1\1]:()}A¥E GI?JIZ\TIIXET I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAH\/ISIIND CLAIMSl
T4872852 1000172015 3765 2000 20605337 20
CONFIRMATION NO. 4675
35884 FILING RECEIPT
LEE, HONG, DEGERMAN, KANG & WAIMEY
660 S. FIGUEROA STREET ANRTIO OO LA DT A
Suite 2300

LOS ANGELES, CA 90017
Date Mailed: 10/16/2015

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

Inventor(s)
Hongjo SHIM, Seoul, KOREA, REPUBLIC OF;
Gukchan LIM, Seoul, KOREA, REPUBLIC OF;
Youngho SOHN, Seoul, KOREA, REPUBLIC OF;
Seonghyok KIM, Seoul, KOREA, REPUBLIC OF;
Chohee KWON, Seoul, KOREA, REPUBLIC OF;
Hyunwoo KIM, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
LG ELECTRONICS INC., Seoul, KOREA, REPUBLIC OF;
Assignment For Published Patent Application
LG ELECTRONICS INC., Seoul, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 35884

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

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2014-0135746 10/08/2014

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 10/15/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/872,852

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No
Title

REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF
Preliminary Class

002
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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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 0or 5.14.

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

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

NOT GRANTED

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

SelectUSA

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

page 4 of 4

177



PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/872,852
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 CFR 1.16(a), (b}, or (<)) N/A N/A N/A N/A 280
SEARCH FEE
(87 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(87 CFR 1.16(0), {p), or (q)) N/A N/A N/A N/A 720
TOTAL CLAIMS . *
(37 CFR 1.16(7)) 20 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS ) *
(37 CFR 1.16(h) 2 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 400
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2000
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
i} Total . i - =
S (37 CFCF)E ?.15(1)) Minus = OR |«x =
a Independent * Minus | ** =
E (37 PR 1.16(h) = OR |«x =
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Golumn 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus ** = =
= (37 OFg ?.Ie(r)) OR |x =
% Independent * Minus | *** = = OR |«x =
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
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.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Customer No. 35884 Docket No. 2060-5337
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Hongjo SHIM, et al. Art Unit: 3765

Application No: 14/872,852

Filed: October 1, 2015

For: REVERSE BATTERY PROTECTION DEVICE
AND OPERATING METHOD THEREOF
RESPONSE TO NOTICE TO FILE CORRECTED
APPLICATION PAPERS

Examiner: Not Yet Assigned

Conf. No.: 4675

Mail Stop Missing Parts
Commissioner for Patents
P. O. Box 1450

Alexandria, VA 22313-1450
Dear Sir/Madam:

In response to the Notice to File Corrected Application Papers dated October 16, 2015,
enclosed please find replacement drawing sheets for figures 2a-2b, 16a-16c, 20a-20b, 22a-22b,
25a-25d, 26a-26¢, 27a-27d, 29a-29b, 31a-31b, 32a-32c, 33a-33c, 34a-34b, 39a-39b, 40a-40d,
41a-41e and 45a-45d to replace the original drawing sheets filed with the application.
Specifically, the replacement drawings contain properly labeled figures. No new matter has
been added.

In addition, we note that we included replacement drawing sheets for figures 31a-31b
and not 30a-30b which we believe was incorrectly listed on the Notice to File Corrected
Application Papers.

The Commissioner is hereby authorized to charge any deficiency fees associated with

this communication or credit any overpayment to Deposit Account No. 502290.

Respectfully submitted,

LEE, HONG, DEGERMAN, KANG & WAIMEY

Date: December 8, 2015 By: _ /Justin D. Lee/
Justin D. Lee, Esq.
Registration No. 68,164
Attorney for Applicant
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Electronic Acknowledgement Receipt

EFS ID: 24301812
Application Number: 14872852
International Application Number:
Confirmation Number: 4675

Title of Invention:

REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF

First Named Inventor/Applicant Name:

Hongjo SHIM

Customer Number:

35884

Filer: Justin D. Lee/Alfonso Bartolo
Filer Authorized By: Justin D. Lee
Attorney Docket Number: 2060-5337
Receipt Date: 08-DEC-2015
Filing Date: 01-0CT-2015
Time Stamp: 19:32:48

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document

Number Document Description

File Size(Bytes)/ Multi Pages

File Name Message Digest | Part/.zip| (if appl.)

1 Transmittal Letter

. 452407
1_2060-5337-Transmittal-

NTFCAP.pdf no !

51a2f0dec67331279fd4ded cc9dad0c4e804
71eb

Warnings:

Information:
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603634
Drawings-only black and white line 2_2060-5337_Replacement-
2 . . no 16
drawings Drawing-Sheets.pdf
fa7cdb6435fa07ef242dc6cf295ca5d7e6249

Warnings:

Information:

Total Files Size (in bytes)# 1056041

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

APIZ-L[‘TII\(/igglIQON I 3’17;}%:1)1\1]:()}A¥E GI?JIZ\TIIXET I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAH\/ISIIND CLAIMSl
T4872852 1000172015 3765 2000 20605337 20
CONFIRMATION NO. 4675
35884 UPDATED FILING RECEIPT
LEE, HONG, DEGERMAN, KANG & WAIMEY
660 S. FIGUEROA STREET ANRTO OO LA 0 KLCK A R
Suite 2300

LOS ANGELES, CA 90017
Date Mailed: 12/15/2015

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

Inventor(s)
Hongjo SHIM, Seoul, KOREA, REPUBLIC OF;
Gukchan LIM, Seoul, KOREA, REPUBLIC OF;
Youngho SOHN, Seoul, KOREA, REPUBLIC OF;
Seonghyok KIM, Seoul, KOREA, REPUBLIC OF;
Chohee KWON, Seoul, KOREA, REPUBLIC OF;
Hyunwoo KIM, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
LG ELECTRONICS INC., Seoul, KOREA, REPUBLIC OF;
Assignment For Published Patent Application
LG ELECTRONICS INC., Seoul, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 35884

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

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2014-0135746 10/08/2014

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: No
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 10/15/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/872,852

Projected Publication Date: 04/14/2016
Non-Publication Request: No

Early Publication Request: No
Title

REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF
Preliminary Class

002
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.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/872,852
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 CFR 1.16(a), (b}, or (<)) N/A N/A N/A N/A 280
SEARCH FEE
(87 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(87 CFR 1.16(0), {p), or (q)) N/A N/A N/A N/A 720
TOTAL CLAIMS . *
(37 CFR 1.16(7)) 20 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS ) *
(37 CFR 1.16(h) 2 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 400
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2000
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
i} Total . i - =
S (37 CFCF)E ?.15(1)) Minus = OR |«x =
a Independent * Minus | ** =
E (37 PR 1.16(h) = OR |«x =
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Golumn 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus ** = =
= (37 OFg ?.Ie(r)) OR |x =
% Independent * Minus | *** = = OR |«x =
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
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.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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A Al X (144, photoplethysmographic sensor), E# 4lA](touch sensor), A7)
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L]

Fidelity), Wi-Fi(Wireless Fidelity) Direct, DLNA(Digital Living Network
Alliance), WiBro(Wireless Broadband), WiMAX(World Interoperability for
Microwave Access), HSDPA(High Speed Downlink Packet Access), HSUPA(High Speed
Uplink Packet Access), LTE(Long Term Evolution), LTE-A(Long Term Evolution-
Advanced) Fol on, F4 dHY EE(113)=2 A7]dA YEsA o2 2AHH
V=A@ s MHlA Mok shukel A el Ywd we HolEE
WA B,

=78 B4 EE(1)2 £A8 EA1(Short range communication)= 9%k

Ho g B F 52 (Bluetooth™)  RFID(Radio Frequency Identification), &<

X

Z21(Infrared Data Association; IrDA), UWB(Ultra Wideband), ZigBee, NFC(Near
Field Communication), Wi-Fi(Wireless-Fidelity), Wi-Fi Direct, Wireless
USB(Wireless Universal Serial Bus) 7]& % #ol& 3ty E o]&ste, <A &
g AL F Qv og®, 278 A EE(1E, 278 74 BAE
(Wireless Area Networks) %3l 1% B Uufe]2(100)} F4 E4l Al&E AL
of, #A Bl yupo]2(100)2k & HA B8l Ynke]2(100) Ale], = 9A] &
A Yuke]~(100) <k ThE HA B tue] 2100, B fRAE)IE A% UE
A Abolé] FH FAE AYTE F U A7 24" FA SAYE 248 54
Al B4 (Wireless Personal Area Networks)d < @it}.

AAGR ZE15)E A Bl vrpo]zo] A (Es @A HA)

il
e
I
=

7] A3t LE 24, 29 PEAQl o £+ GPS(Global Positioning System) T8 &
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= WiFi(Wireless Fidelity) 2&°] v, & =°f, 94 ©S] vulo] 2= GPSE

59 BEAW, OPS 940 Bl ABE olgae] 94 B tulelxe) 94
2 958 5 Av. 0E d2A, 97 B9 duelat FiFiRES 24504,

Vi-Fi 255 252 44 ©= Falsks %24 AP(Wireless Access Point)e] #
Hol 7lwksted, 1A g tupo] o] 9XE F5E 5 Sk, o] wEpa], 9
HE 7] A8 F4 82511009 tE 2 3 A= 7% FIT 5 At §
ARREEIS) S 9x EFY tutelze] fx(Ee @A A2 45387 93
o] g5E REE, 93 g9 grte]2d 9x2 ARHoR AYsY d5iE
REg dEAe ged.
ooz, JER(1200E 94 HR(EE 2E), oue AR(EE A3,
HolE, Ee AMSARYH J8EE R 498 9% oA, 4Y AR
A¥2 Asto], 92 B9 gurel2(100)E sy E= Hao) shdd(12)E T
F ok, ez e Y BIEe Ty Z9 ZooA ojujA AlAdl o)

dojAt FAYY EE FY 59 B4 ZdQe A, Add 3y =9

Tlo

aZd ol (1619 EAFHAY wl=e (1700 A4E 4 A}, g3, A= g
A fute] A (100)o] FHlEE 549 v (12D)E WESA FIE O]FLEE
Ad 4 Jon olg} fo] EHA FRE o|FE AWT(I12D)E ESted, YA

B) Helel2 (000 R 4E ER 2Ag 2b B dAns qEg

o

Fogleh, mR, Beo] Adle(2DE dAGEE FESI AT & 9% L ¢ o
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He ASHES, AEe FEE WAD 5 U,

MelZRE(20E %9 £F 45E A74 &4 HoHR Aar)
Agd &4 volEE 917 By el s1000 4 S8 F9 7 F(EE A9 F
A &g madel wel chetAl FEW S vk GH, selaRE2)AE

979 2F NEE 4 BE BN TARE F2(oise)S AAHA AT o

ARG YER-(123) 5 AMEARTE ARE JHTT] 9% Ao mA, ALER
AHF(123)8 3 FE7F d8HAE, AF(180)= d8d AR fEHES 9
A eSS tuko]2=(10009 TS AT 4 k. ol F, AMA YER(123)=
71 A4 (mechanical) YEFH(EE, AAUZA 7], oE 5o, 93 &Y tvto]x
(100)9) A - F9 = 96 A= WE, 5 29 (dome switch), &7 H,
23 2932 %) 2 HAY gEFds 19 5 . d d24, §14 gHF
e, AZEdelH HE g T Bz ZAEE 7 7l(virtual key),

AEE F)(soft key) T 8|FE 7|(visual key) & o] FoAA 7Y, A7 HR23

B o]9e] BEo| wjAEE BHHA 7|(touch key)E o]FolA & gvd. ¥, A7)
A7) e BFE AE, U9 FHE AN HA238 A EAFE Ao

bsstd, dE £9, Z#@l¥(graphic), ":E(text), oFo]F(icon), H]T]L
(video) T 0]59] o7 o]Fola 4 9},
g, AAR(140)E 93 B¢ gulelx U AR, 94 8¢ fnulelAE =

&=

ofr

A i @ AR 2 AR AJE T Aoz stuE Aldsta, ofd dig
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A AEE SAAIY. AF(180)= ol#d A A&l “&ste], 94 B

kel (10008 FE EE B2 Aol A, 94 B vekel2(100)0] A€
38 ZRIYT AU oy A, J% Bt F3E 59 ¢ 5 Avh A4
(140)) E7HE 4 R IS AN F AEA ANE disted, mrh FAHO

Z e,

St A 4TE AAAY ¥ EE 394 52 o83t AW AFol o]

=

Aeste AAE €

ok ooleld &

X
>
:
.
\’—A_/
r
e/
=
o
i
=)
fr
)
>
»
[
T,
=

s AAAT 9A B fute]zo] R 99 e A7) BA 2ade] A0

<3 AA4D) 7 WA E 5 .

Fae2 A" F Ak, o] A HR A3R(EE B AA) AAZ T4 AA
2 2549 F Ay,

S, Ao WolE Y3, HA 237 Hol| ZAV FESHA godM 2
Aol A7) EA7 A7) HA 238 Ao $Ao] IAFER = HYs "
A B A (proximity touch)'gfil Wi, 47 HA 238 Ao A7 AR

HAEH = FYE "HEF HA(contact touch)"e}il WYL A7) HA 229 4
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AA =47 24 HA He AAg &2, 47 A 23 HAE f 37 =4
the

2 W= A4S gudn. A7 24 AlA

¥
i
|o

(14D)=, <A BHA9, 23 g1 HhbdE 5o, <A 83 Ag, <3 HA W%
F, 24 HA S, 24 HA A, 23 HA AA, 23 BHA ol Y $)e
AL Ak, AF(180)= A9k Zeo], o AMDE S8 ZFA"
<A B84 &2 2 23 HA A Assts dHolH(Ee AR)E AdsH, v
ot7b, A€ dolHel &t A4l RE BA Aaugd A4 <)
O yolrh, Alei(180) =, HA AA9 Ay TdE AR @ HATE, 24
EJAQA] e HE XA e}, AR o2 4 EF HolH(EE AE)7}t
AzlH =S 27 B tupe]=(100)E Alold 4 ATt

Bl A A4 = A

oo,

ghor dba] A EsE WA ZHolM b 2ew W] A7)
F oA 5 oo A HAWA F AR shuE o]&ste] HA 23 (EE Ui
SdolF (15100 el A= HA(EE HALH)S AT,

A=A, B AL, B 2ade 54 R an g mi =

ot

9ol WA= A §F 9 W G

il
JE
rE

47149 3

#stes 7dd

o

T . HA dlME, A 2a' Al HAE vheks EA A7 HA AlA
ol BAl He= A, 1A, BHA A9 4, BA A AW 8 & AES F

PEE D 7 A A7]eA, HA fdAls A7) A A BA= <l7kst

rr

EARA, dE B, &7, HAH w= 2udes A(Stylus pen), EUE
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of¢k Zol, HA Al W& EA §i¥e] AdE A, 2ol dEdhE s
) HA Alei7lE Ui A Ale)rls 2 As(E)E A ve West
£ HeolHE AoR(180)E AEdh. o224, Ao)R(180)E Y2EF ol H-(151)9)
ol @d¥o] B HAEA A% T& ¢ 7 A Drh. rdA, HA Ao

Aol h-(180) ¢k Free] 7R Ad o 95, Ao F-(180) AAld 4 vt

At AA (149 FxEY o8 AdE AA(144)E o8F ALEA IF
o] FEHL Fd A5 dgin,

S, AOJR(130)=, HA 23W(FEE Bx 237 old Ful¥ EX
)& BASE, B dadAY TR wet A2 BE Alelg FdEY, F4E
AotE Fald 5 A, HA A e S50 b A2 & AojE FR LA E
T 5L Aog FIL A=, A 94 g5] dute]=(100)9] FAGH EE A
g F9 o4 == wet 2HE 5 o).

G, 9olA AWE HA A 2 TE AAE SyPges Tt x2gw,
HA 3@ td (= ¥]) B X (short touch), & EHX|(long touch), HE
Bl X (mnulti touch), S#]2 E]X(drag touch), Ze]= €A (flick touch), W2-2

B A (pinch-in touch), ®XA|-o}% HX|(pinch-out HX]), Z2}o]Z(swype) FH,
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<65

<66
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<68

Hz A 2014-10-08
S (hovering) BA T3 22, vdd WY HAE 44T 5 U,
UaZd e (15DE 94 B¢ tulo] 2(100)e A AEE= ARE BA(S
)Tt o2 Eo], gAaZdelR(15D)E 93 8§ dutelA(100)0 4 TEEE
S8 ZEIH Agdd HE, Es ojpd HAAIgH AR mE UlUser

Interface), GUI(Graphic User Interface) ARZ ZA|d F o},

Eg, OAFPIRASDE VAGYL EARE QA O2FoRRA T

e

|
—

b
1:1[0
0.1.4
|
n

+F FHH(150) e 228 A, BIEE TE 53
Wi BE Soa] T4 BAR(10)ZRE 421EA0 WE2d(170)d] AR

ere deleg 28 F Aot 2F FHFU2)= A BHY onke]2(100)

(speaker), B A (buzzer) o) £TE =+ glt},

HE EE(haptic module)(153) & Al&27F =24 F = vhugt =7 53

T AlolRe] Ao o) AojW & ATk @l So], ¥ RE()S AT o
£ A% $AG 2HA} £AHoz 2EY FE AT

(164)= A4 B9 vube]£(100) 9] Fde] WS o] &ale] oJiE

0:‘3
ﬂHN'
-1n:
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BRI delr] A% AEE Y. 94 B duke]2=(100)0014 T H= o

L]

HES 2= dAA 4, 2 A8 4, FAF A, €&, 44 41, ovd
T, dlEFEACIAE T AR A Tol 2 U

EFq] ojuo]~(100) W] wlolE 7} 9B 7172 ALHEE ik, o & Sof, &

/54 FEA LE(port), Y5 =37 EE(port), F/F4 d"eolH XEE(port),

bl
[

28 7= (memory card) TE(port), 2 EEe¢| FHH FAE dEs=
(port), 292 I/0(Input/Output) 3*EE(port), H|HYL I[/0(Input/Qutput) X E
(port), °olof& EE(port) wo| ¢IE#Ho]AF(160)0] Egtd + Qlrt.

9, A REe 9F g9 Yvpo]A(10009] AME- AdS <1Fs7] e
e ARES ARG JorA, AFEA 9% EE(user identify module; UIM), 7}
A7l 915 RE(subscriber identity module; SIM), ®H& AgA < RE

o]

i

(universal subscriber identity module; USIM) < % 4 du}. 2 &
THE AR (olst A FA)E, 2E A=(smart card) @A oE AAE g

itk mEA] A G = A AR(160)E Fdto] wRY|(100)9} dAdE

@, oM AFE A o], AojR(180)= &8 ZERIE d¥d FF

%, BAdom 92 B duel2(1009) AWAY FAL Adet. g g
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o7
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Y2 + vk,
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d5 e
0] 21

1o
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o
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ke)
Ll

o }ﬂ =
ted

=

o ezt 2
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T AT

at7] 9]

2

5
Tk
=

A
HAl 239 AellA dejAs 27 94 &

Pl EEE TR

ato] A of

B

5

Z%

G5 B utol
ey

3
=

ki

L —
o
=

A
B

=

ol & AHEAY] Al R 1™

Al o1 5-(180)

2 A g

ol7} AojF-(180) & ©]

EF9] o]upo] 2~ (100) Al A T4

o)

A

<72>

ol
o

!

X

o
i

o

ne

3-0)

Aol 5-(180) 2] Alojoll ofs) <

L.
L

A FEF0190)

<73

AR
Fa

o]

A
T

NEEN

1
o

Was g7t 2
o7 AZAY

T
7
=

[

1]
ot ATE 7 AT,

[e]

=717k 27

=
K3

UEE
galel gg7] vod 2 7

5HH

(160)¢ o ol=2A 742 + AUrt,

Helg xg

<74

=

ol

=
=)

H

T
-
ﬁL

i

A ¢

AEFHF190)= AEEEE o &

o 2 A,

the

<75

o 7% FE A (Inductive Coupling) Hr

=0

(2

1H
o

A 2HE 77

b

O

o

B
3

S

3+ (Magnetic Resonance Coupling) '
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F s ol4g olgael AL

2]
s
=
e
-
30,
v

ki

2a 2 = 2bE B 39y BRE YA B tble]ze] A dE AR G

= ol 4] miEtE A o),

il
ol
£
Ol

=2 b, 1A Bk tebol 2~ (100)E Tl E o] (203) 8 sk
24(201) 2 EA 20D AZF o =5 G 7t Es FAYE WE(202)E
33

AN Y¥s W6k Aolihs EIAFTH

EAGIDE 7% AARFSS Feahe WY §2E dhdas Aol

RAACl 2R RelHar, o5 Al B A2 Aolxrt AZE 4 At

e A=A, EAQIDE Al B A2 Aeol2R A @il dAY o

GA G kel 2100E FA BAY] AFHES TAHY, BA0D
= 47 A BN 98 bl 4AE ¢ Aok @, SEdE Alo2E o
g5t 1 A%e HFANR & Aok B B0, £A4 4D £ges Aol

Stelve} A7) Hoz Ads

2
1
At
He
Iy
o2
a8

AR E

s re}

tlo
Bis)
ol
>
4
a0
fr
-1
2,

ERE e
BA20D) Y dHdle faEe](203)7F Wi Ee] AEE FHT F

Tk taEd o]l (203) 9= HAAAMZ FHIHS HA 23%ez 7dd

-
b

[ |
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<86
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Uagdlo]5-(203)2 = 10 =" y2SdolF(15DY 7 AT, ol

AN &F FHH(152), 7hvleh(121), wolA2E(122) Fo] ]
g 5 A dzEdelR(03)7F HA 23dor FEHE A4S, t=Edoly
(203)7F AMEA QERR 752 glon], ol wEl EA0D ERe 717t
THE A FE g T

ME(202)E 8o FgEo] 55 MEE o|FolxH, Fgo] foldte
= F9AE AdR d4E 7 dv. 28T =4, HEQ02)= bE, oF, A
g, FAFA Ad Tor IAE F drk. e, WeE(202)s EARDA #E
7FestAl A Eel, AREATE H kol met Thket FEje] MER WA ZhestA T
A 4 Sl

S, W= (202) = tEHIVS] e FAA7 = del ol4d 4 Ay, dE

it

of, MEd= <teuel A7]Ho = o] et

Ho

n
off
18
ullss
S
ol
>
b
rlr
]
L)
Yo

It

FAE(M=AD2 g 5 A

WE(202)= #2 (fastener)7b 7HE 4 Ak, #F2u s 3 (buckle),
2@ A (snap-fit)o] 75% FAlhook) T, T WAR(veleror FAEH) Tl
oste] 7™ F dor, AFAHe de 7 e AEE T F U B =

Ao A=, 2zt vF ez 7EE o2 AAET .
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<88

<89

<90

<91

<92

<93

<94

Che d2A, HE(202)= a2|rh FHSA g gl A5dE e A
A2 o]Folzl dAY dd< THA, AHeAY E5 S £50 F44
g, BA20D ¢ Adal= gEkE A4 (204)7F wiHE 5 Sint

}E]IHJF%' ﬂA1(204)% = 30]] E/\]ﬁ_]_- 1:]]—94— Z%—O]y Sg—% %—%5}_% %%‘1%(205)94_

TFE-200) dAd, Holx shve] =4 By 2AE EAE 7 AR,
ofell el &gakA F=rh.

TFE(Q05)EREH FrIHoR &/93 BFFE Fo] EH¥E § YAT, 9

o4o] AT uheh el A A (o) 656m) o) #(213)& A ¢)s

(skin) AF&o] ¢-F3tuR, B4 v3 #Fe ¥ w@ste 54 TF 247

= 3] EAE AE A0 TER5E AGE S AT ols ANEe

ARgol o 9 A4 N3 g Fe BFHS A4 BF LA 2PR

(205) % A}8" =% 9t}

145-30

233



<95

<96

<97

<98

<99

Ao
EOE oA, B2y SRn(05)s A4 27 Adsh =4 0y 4

)
o
sk
).

Stk oled WS, NIk van £ EAet AvE MK
(2007 AFH= B, 5 AR ol 994 B grbe]A(100)7F AojAle A
gols AN W 247 FAN) A @ 2AZRE W 44 92 9339
go] B ¢IEHEE(touch interrupt) 259 A&=L 93] Al&4d = oo}, E3

R M g £E000d 4% A7 ZEEAE AS, Z AR

ot
ol

(2000 97 B trho] 210007 4R Aot 4 23 sA B2

Hol wM WH AARRE BFR =4 WA 4P Pol €A AHPE ALY

UAl = 3& FAEE, FEHRE07)E U] LE HeleES 2FE F gl

AT, ool QAN BASA Gerh. R golect 32 AFE Wdsd 2

upEbA], A A g A RAE dgEe] AMgAe] £5(200)9 HY-E HY

o,
-

HEALE Fo] XE to]lo e QIAIHT, EE toleTi: 4] UAME F9

Aed ver go], FrHog A ¥ 54 #3 F40] Fo] 2¥E
4 k. olgk Zo] 2¥E Fo] AFEAY] E5(200)0] HE HolA HAEe] ¥E

deles gatd 4 Ak ¥E delest 4 & Atk Fd50] 4449

b
o~
()
N
=,
1o
e}
o
e
>~
)
4,
o
1o
off
=2
o
ole
ol
ol
rlr
[
S
i
o
o,
2
il

AgA] E£5200) S0l vhEe] dipo] TAWT e Folo] mak
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<100

<101=>

<102>

<103

<104=

<105>

<106>

ojgh o], AgAY] £5(209) £l Sl o] Tk ol FHol7] o
9

o, 7 & A B AEAe] £2(200)00 o8] WAE Fe] Fo| vepd A

M

>y

a1, o)¢} o] ek o] g o) EE tholecdi AMdYE MR wd @etx
Al ATt

Mebd, ZE tolesold 448 AF FPe B 4uEe 548 5 9

29 s dAeE AZAEST @4 (crosstalk phenomenon) 0= <13 A

ME 2790 9F7h BARE e

= b= FUY At AAMe TEE REAY ddkeld.
= 6% Axad, FYY AME AL 29 ARG LE fgoles

(5)F Rests 7AW A=5(7) Aol M@ &Adn. 5, A=)

i3

< 54 0. 1im A I 57 AT,

olgldt 4, 2H LA AdE Fof dFC AEF(NE Tyt A

A9 %0z ARRNAT o] GE VYL QRSN WA EE toles
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<108

<109

<110=>

<111

<112

<113>
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L]

= QA

Aol EEom AWR & AgA £5 59 Aol oa WA
DA AES(DE Fof TE ol =(5)T YA

EE Tl QEB)E ASA] £5% AR FOIL F, BT ofig A4
Ao ERE AREA e A LREDO] WAEo} 48 F(A2 %, 9L v
on AfE AAYY. oHT A% A2 F& AeA) g A L& P

ole =, Adbes dE #A Qe v EelAR, oj#d A2 Fo] HF A

sk gol, FAel AME ANE AWE)F AEKT) Aol DG
e W AWRRE YU Fol AEA EFE FRHA BN EME IR
TeleE(5) R QALStel AME 249 58 WANYE ARAED WAl WA
A

6 UM on B 9wl B SRR $gn Aol A%g 2t 2

-

& WAste] A2AEA Ads YAT 7 U AdE AME =AGTH

J

T 62 2 2o Al AAoo] mE AldE AAlE EAF Wt

= 65 Fastl, Al AAjde] wE& AubE AA (4= 722D, &4
(223), &FF(225), FFF(227), A1 F(235), A2 F(237), s+4(220) 2 7
W (253)8 EFFT}

BFaEL(295) 9 FaER-(227)= 2A4(223)0] A" S ook, =4(223)= 9
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<114

<115>

<116>

<117=

<118

v}

FAY AeE3 el ¥d SAe] $% 29 AdE IHE ¢ Jdv. 2EN

oy

(225)= HA L 2Ae) T, FHR(2DE EE Gole=d 5 Yrt,
£A(223)E 71W(221) Aol A% 4 Avh. wFR(2%) R FFRE)
77he £A(223)8 B3 71R(2DT A7)How dF" & o w22 ¥

FH(225)9F HUH o dAAHE Al = sEn FEF227)¢) dr)Heg d2

=

He A2 =d sd

i
iy

tilo
ok

& Ut

2A223)E Al WA A3 EA2(220, 231, 2332 EFT £ 9l
d A, AL A2229) el FFH(225)7F AUH AEE Aok, oA,
Az w2230 el #3227 7F AdEel A%E 5 vk, o, A3 A
2(233) dlell #1599 AM(AT) 0.REEH 29 252497} k&g 5 v},

AN A (229)9] Zolw WMFR(225)9] FAS FUsa, A2 g A28
DY zZol FFF227)9 T FLsH, A3 fGA2(233)8 "ol EEF
(249)9] FA 4T 5 UAL, oo dajAs FAS}A LT,

AL WA A3 EA~(229, 231, 233) 772 wAI(223)9) AHOERE V)
A9 dolg e vteERd USsHs A o dnk.

AL A 2(229) Well EFF-(225)7F Ao vpgRe] ddE 4 A, Al
2 g A2(231) Woll 35-(227)7F Ad o] nigsed 24 = A, A3 2Ax
(233) Uil A1l F(235)9] AW (24T ZHE EFZH EEF5(249)7) Fd=e] v+

el Agd 5 dvk. EFF5)9 S8 Al fAL(229) 9] WEHT HEsn
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<119>

<120

<121

<122

FAR (2219 EAL A2 422319 UE

g
idl
i)
Jpo
o
]
2
—t

Nr
83
&
4o,
e
i
-z

(249)9) WL A3 AA2(233)9 USVR AST 5 YA, ol e B
A wed.

YROBE FAME ZE AL FAF AR el AL 942(220)9)
BRI USR] RAYT, FRR@NE A94e A AR AR A 9
of A2 BA2(231)9) vhetEs Edel Rauol, AlFe) BE¥(29)E LA

e A BAE dw de] A3 elA2(233)9) v USde) i 4

filo
J

SAAIRE, ool thEiA = R EkAl @

B (225) 9 FHE-(227)7F A7 wA(223) Al Al F(235)¢] wiAE
vk, Al F(235) & 7a R = Thel TAIE wiel Zo], HFelE we FA

g 48 5243)9 T4 d9el dAE AH(247) 28 AH(AT) S FHLE

i,

W (247)9] FZo FAE Al B A2 AF267, 260 EFT F Ut

=

A,
A1 AT27) = EFF(225)9] Awel WiSsta, A2 AT FHF(227) 9
Adel d&g 4 Ak AL 2 A2 AF257, 259) 47 A9, 8§99, NG
g, AAZEd F AR, oo dejAE dAsA et

e dZA, AW (247)2 Al F(235)3 Fo)F B4R o] Fojx WE B
AL = st

A1 F@23p)o] od] wA(223)7F dEd oAkl Al F(235)9 A¥y
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<123

<124

<125>

Al
(243)7F st (22009 ARE(245)e] uAE 5 Avk. wEpA], AL F(236)0] 3t
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719 (289)9] AL St A2 AH(201, 202) A7be] dbEE d]o]ef(286)9] Al

SUoAI2 AM(e87, 288)9 AR HEd 5 vk Aoz, A8 (289)4 Al H

A2 AH(201, 292) Zt7hel st A& FAE v/ = shol gefe](286)9] A1 R
A2 49287, 288)9] dRlol H=d 4 Aot
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216>

<217>

<218>

<219

<220>

<221>

Mz 24 @ 2014-10-08

=13 & 2] AT Aol mE dvbE dA S =AY ERolt

i

T 139 Z=AE AW 34 (277) T 116 TAIE AW (275)8 §
FH@ID G I 5 At

= 130l mAIG vkl o], Av(275)= AL WA A4 A (282 WA 285)
AT ALY A4 FR(282, 285)9 ZUF AFE S Aok AW 28 A
1 WA A4 A=(282, 283, 234, 285)c] mAS= W, AW(275)¢] AL R A2

2 (208, 209)0l] ol AREEA @4bo] WAE F vt

A (275)= A1 WA A3 A9(262, 263, 264)-S ZETH

&
)
*
K
=

(275)9] A2 dH(263) AWM(275)9 Al d9(262)] & Tdo=Rg s Wik

o2 % dAd-a, AMRIBIY A3 FG(264)2 AM275) A2 FH(263)9

s

WEow A3 INE + U,

1

Go g HE &

FAHeZ, A1 2 A2 A¥(298, 299) 7tzh2 A2 E A3 AW (283, 284)

g AEsta, AWRT)9 Al 49(262)2 A1 R A4 A¥(232, 285)¢] 4

HE&e, AW(275)9] A2 F9(263)2 A1 L A4 A (232, 285)¢] S¥H} FF
2 F ot

719 (280) 3 AWM(275)E 3-A 7D o8 nAdE & Ak, 894 (277)

= A& B4 Az ste] 71sEs0)d AwEers)el #EFd 5 A, s

(277) 7)3(280) ) sl HaEa AH(275)9] A2 G(263)F A3 FH(26

4 HHd 7 A
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<222

<223

<224

<225

<226

Mz 24 @ 2014-10-08

-4 (277)& A1 WA A3 9265, 267, 269 T F Ak 544
(277)¢] A2 AH(267) -7 2779 Al d9(265)9 4 EHozRE £ W
Fom o FAHL, AN A3 9269 4@ Al FF
(265)¢] ¥ #do 2Ry 73 Worn A7 F4d 5 v}

522179 A2 A7) 713(280)9 FEY FEE S k. FAH
o=, AN A2 (267 A FAE AR st 7]B(230)9 &
I A& 4 Ak obEe, ¢ A3 G269 A RS P
sted A (275)9] A2 BG(263) F A3 AG(264)] B2E 5 vk,

a-4-2 (27179 A3 dHE(269)2> AT(270)08 7HE & vk ATF(27008] A
o= AW(275)9 Al 9 (262)8] Atol=st TSR FAMHe], AW(275)9]
A1 e (262)0] -4 (277)9 AT(270) Lo AUE = Q).

A6 2 AT AAeol] wpER, FFE(206)9 FdFoR A1 F A2 P
(204, 295)7F WixEl AdbE A|AlolA] AW (233, 284, 287, 238, 291, 292)& o]&

sto] ARAEA Aol WA e AFE AFAde] FdE 5 Ao
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<227

<228

<229>

<230>

<231>

<232

<233

<234>

Mz 24 @ 2014-10-08

A2 B yrEke] 2(100)= AREAel )@ A Bl Heke]&(100)9] A&

T

FHE A, #FA A%, F 08, 5 F§ 2 Eo Fol w T FF

b

st 7l AAE ¢ Ak oA, mEES Al K=, &5 #Ag2 A2
= oaga &0 & A3 Reg WisrE g,

adAd, Al BE R/EE A3 BedAd= 59 Fd(black screen)olu
W 3} 9 (ambient screen)o] YA E o] 4 Qlnt,

qd7dy, A2 EEoA= th7] & (standby screen)©] »Zgold F

Ak

=

H A8 2HAA B o, £3 FE(sleep mode)ollAd E= 3do] T

[
el

dol=gl, M EZ(ambient mode)ollA FH 3lwo] tAZTHo)EH, =¥ =2

[l‘l

(normal mode) el A

7
28 RET 8y o= AEEA sl A FF5190)9] el s

i1

#] o] 5-

sEHA @A Hel ¥ Fulol yagdeld 5 . o A5, Uil
E

(151l -ul €
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<235

<236>

<237

<238

24, did FA Mg g9, 2AE, 44, wEy o &%, Y4 ol @
U7 AE F AARE, od dsjA e @S A ek, =% EE(normal mode)
A= AAER ok} HeolH Fal, HE 3, T34 2EY o3 o] A¥
& AR AlgstE 750 FHE F AUt

d#AY, w9 REoAE 7] gW(standby screen)e] THAETO|E 4 9l
ok d7] e fAY AA SH, ofd R AA s 2 vy ofo]Ed XF
gt o 3RE AT g Qv FAHCEE, g EEAE Y FH5(19
009 Aol 98] A" AA, ofdEa AA EE F §uy e div] §we)
gaFdols]mg2, fi7] g el B A= Ar7 faEdolE 4 vt

YA EFS] tEke]l 2 (100) 9] FE el 9 A B tiube]l=(100)0] rHIE
Ak A Q4D S E A4 (143) 2 o g5te] A" Qv

7HEE AR 93 BY Oefe]A(10009 SEds AAE 7 At
7hEE AlA(143)E vl #A2 =59e UEUE  AD(Absolute Motion
Detection) A= (A1 AAQ Az)ek Hlwy ZF £5%< WEUl= RMD(Relative
Notion Detection) AZ (A2 Al 21%)E AETE F+ At

AMD A% 2 RMD s Zhzbe 0" EE 1ME b $ Qv 0" nEAl g
(inactive) AT 2A, ZEf] glos vebd & dv. "1"E 23 (active) A

Y % vk AD A5 1A A 4% E5Y0] BARL Avisn, RD A%
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239> AT, 92 B el s(100)7 et} Aol Fel Q= A%, A%

A(143)= "1"¢] AD Al &%k "0"¢] RMD 482 &8I 4+ 9r},
<240 d#d, 1A EFY tjuo] 2(100)7F A& o8] &dEE = A9, HAEY
guele] 2 (100) 0] A 5 7] wWEd, 9% B¢ gule]2(100)9 7FEE AlA

(143)= "1"91 AMD 4158 Z=sl=d ks A B8 tulo]~(100)9] &8+

Ao me} "0t EE 1" RMD AEE 28 4tk &, YA 5] fgelolx
(100)7F Hlud ZA E58s 4% "0"< RD 257 28951, 94 g9 ¢Hko)

(1007 wad =27 E5ge A4 1" RD A& 289 5 odn 1

AD AZ= 93 9] ko] 2(100)7F vlud AA EEdE AL ugng,

i

RMD 21&& "0"e)7d "1"d 4 k. o]o] &), RUD 457t 191 A5, o= Y94

Ha oujstnz, o|n AMD e

s

BH tke] 2~ (100)7h Bl HA TEe

il

EA 1Y g A

AMD AT RMD M & JH
0 0 0] 2H-g-
1 0 22
1 1 g
24> E A B nke Zo], JEE X140 e gt g

o] Zhesh AR, g ToAME &5 FE3 & A& FESIIC 9.

<243> S FgH Sl H2 Ak A4 o8 TEE A
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<2445

<245

<246

<247

<248>

<249

Mz 24 @ 2014-10-08

AtE A (44) = ARA RS ALS s FEE wEoR HA JdHHPE

L]

(touch interrupt) 4158 AMT F Aok AvtE AA4)2REH 448 B
AEHE Aos = 149 =AE vkeh 2ol AE WstgF(v) it vpolojag 7Hd 5
Ak, 714, Hielojat HA JHHE 259 719 A},

A, Al A AHHPE AZ(PPGDE A5 W37 A9 gl vlolojx
EE Ark, ol W, A2 HA IHHPE AS(PPG2)= wlwE 2 4le W
(V) & wheloj=g 7hxltt,

AL EA JIEHYPE AZ(PPGLD = ARSAY] E5dA ZAd Alsola, A2
A JHPE AL (PPG2)= ARS-ARS] 7t A ZHA| Az o,

T 4oz RE, &7letdA] A" A2 HA JAEHYPE A5(PPG2)e] 4A1E ¥
stgFel m7)E SR X E Al Bx TEPE AZ(PPG1) Y A5 WMaske] =
7150k 156 WA 20 F 4 Aek. of2e], EFeA ZAE A2 HA AHHE

215.(PPG2) ¢] Hholol iy E8oA ZAH Al HA JAEHHE 21&2(PPG1) 2] Bielo]
zutt dx3 At

AW, % 84 tulo]2(100)7 £7heke] FHold w AlgAe] &rfeo

25H A2 HX JAHPE 2 5(PPG2) 7 AAFL, = e tlulo]2~(100)7F &

iy

o 48 w A&7 2RowrE Al BA JHPBE AF(PPGL 7 2AE &
ATk,

mhebd, HUE MO ERE 2XE B QHTE AEE wEoE §
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<2505

<251

<2525

<253>

<254

HME 2K : 2014-10-08
A B Yuke]l 2(100)7F ol FAEHU=A & 7 vk

T el EAE AL BHA JHYPE ASEreD O 38 AR(AE W
Hhelo] )¢k A2 BX QIHYEE AE(PP62)9 39 AR 94X gy tnbe]x
(1000 AFFo=H, AE AHN(140ZRE BAY BA JAEPE A5 v
o2 A g9 vuke]l=(100) 9] 24 FEE rAgeR depgd 5 gt

9, Avts A E Adts et A4FHR, o] AvtE AsE o4

sto] ALg A1Fo] £9E 4 dluh,

Aubs A (1440 Z5-E B® QHYHE e TE 4EE A58 AyAse
el A}y, ohur, AuE A (144) 7 oE A FoA] A} LE=A]) ule)l

AR, AR AF AN A%E AAQDVE AYE A5 A
M AEE AGE £ Ak BU AEAN BS, T AGRERA Y L2
A AUE AEE W S92 drit 3QE 5 A o] wd, BE Ag
Al &3l 9% B Tubel 210007 AR mel AGACRFA AE
MEG e ASE AE7H AR S vk mekd, Agaeie dold AuE Al

S5 o]gsto] AMEA (LA 9] EEO FAgd otk ARgA AT AEEH F
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<255

<256

<257

<258

<259

Spr
offt
3
s
4
o
i3
4
2,
i
0>
15,
offt
@l
o
£
\.-Jj/
il
-z
a
to,
o
o,
i,
>
=
oifl
>
ol
il
o
o

T 16 B EWel mhE A gl vEkele] FE o RE A sts B

A B fubo]l (1005 AMAZE 913 B tuke] A (100)E WS- (AlL
ze)dgeAE AATTHS30D).

TFARoR, YA g9 guke]~(10009) 7hEE AA(143)E A B db
0]2(100)8] TERE AT YA B8 cluke]=(100)9] AeIR(180)E HA
BF Oubo] 42(100)¢] FAEE A1M(143)9] A A#E wgow ¢ By fufol
2(100)7F &g 52 FAF 5 Aot

ZA A% 92 g guo]2(100)9) FEE AA(143) ZHE "0"2 AMD Al
9 "0"¢l RMD A 357 dEd= Ao 9% BN tlubo]A(100)9] Ao R-(180)%
9] % Bb tuke] (1000 7F A Al v EEH Aoz AT 5 9

24A A 94 5§ guke] 210009 7HERE Al (143) 2HE "1"<) RMD A
27 985 49 92 g9 gube] 21009 Aol R(180)= A B4l gHe)
22(100) 7} AR Al #49 Aoz AT 5 Advk. FE dH TR AD Al

F7h 0l 1 o) B FA FET. F, AD Az Fe 4 A
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<2603

<261>

<2625

<263>

<264

<265>

Mz 24 @ 2014-10-08

L]

Z Al 7

Hot.

ol

EAS A GATE A Bl Gape]A(100) 8] b AIA (143) 25E "

1"¢1 RMD 21=7h 94 5

s

aW "1"¢l RID A&7l 4z o4 & ), 93 By
Tabe] 2(100)¢] Ao 3-(180) 93 B tinpol2(100)7h ARgAAAl A4 A

o=

i

g 5 QAT ol WML @A BTt
EAEA gAT, %12 9 F 130 £AE AuE 441409 H8 2
% 248 olgae] A9 2R oNE FAR # AUtk AUEFE AA(144)9] He)

dTF 2AE 085l Vg FUAA T 4§ FUAAE FAL F Ak

i,

SEAF A LAAT, &R AA(143)9) AutE A (144) 9] G994 g A&
A2 GA olgste] &g AdEA uAg AEClAE v] 483 AAT F ).

Aew vheh o], 95 B tuelx(100)9) 7

I

T AAM(143) = #-E-3%

MALE TEE ¢ oA Bolm, B4 FoA £5% 43 S AL FEAA

i

e}

= 156% Fastd, 9% 89 tuke] 210007k AFEA Al BlEEH Aow
AREH, 92 BbY tiubo]2(100) 9] Aol F-(180)% " #EA19] 92 B4 tupe]
2(100)9] 7]%5& A G(S303).

o fdd, w=EA A2 Bs drEke]2(100) 9] HaEd el F(151) el &

=

SR(E 16a)o] taZeleld & vk, £ 3wl ded nisp Zo] 37

fo
[kl

FHEA, B o] THEHHAA & WE AU 5 U ol¢ HEE,

fw)
[>
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<266

<267

<268

<269

<270>

Mz 24 @ 2014-10-08

Zalo] 7 (15100 FulE HA ANl Afe] FFE BA A2e] Aairh ol

L]

¢} o], v FEAd = o] HAUL FFIA LA Hol AH AEV} 2o
0]

AAY, HAEA A EFY oupol (10009 fAZH el F(1561) Aol FH
3} (ambient screen)o] TAZdolE 4 Ju}.

ob=e, PEFEAlE &Y Y

rr
-
rE
o
2
s

r)
g, BE P4 anEo BARAE Ao okl Hawe] A ax, dAd Aol

F-(180), Al H-(140), 1¥H-(120), ¥ EAIN(110), =¥5-(150) SRt 243

gl 1A B TEke] A (100) 7F AREAAAl #HEH AoR AAEH, $7
EFY T]Hpe] 2~ (100) 8] Aol F(180)= Adhy AA(144)o] Hd¥s 5 (&3t
LG H(225)9F FFH(227)E BHANA o

FA g dupo]l2(100) 9 AvbE AX(14)E AAEARSEH s FF
< vF o BHA SIEHE(touch interrupt) AEES AT 93 B¢ Tl
22(100) 9] Ao F-(180) = AutE AA(144) 9 #A 2FE wpgor FA LA F4

A, oA E5 &8 2 ol e @

¢

= 140 =AE wkeh o], by AIA(140)25H TAE BHA AHZPE
o] Ao WEFg wolojATt Al BA AHPE AB(PPGL9] Az W&t

Hloloj2el A, A B Yuleo]2(100) 2] Ao F(180)= HA B9 e
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<271

<272

<273

<274

<275

Hz 24 : 2014-10-08
(10007 AHeA9 &5 W Ao AR

at
E

olgd], AutE AA(144)ZEEH A" HA JHPE 239 235 Wi
7 wpelojazt A2 E]X] SIEHE A15(PP62)9 215 Waes) wpolo]ne}l A5
A, 93 B9 wEe]A(100)9] Ao R(180)E 4 B tinbo] A(100) 7} AE-A
9] ol HojR Ao AR F ),

w158 B2EE. 9 B9l tlube]2(100)9] Ao FE(180) Al4AF 9K
B Huke] 2 (100)E &5 #8 (A2 Le)stdeAE A TH(S306).

FAHez ) 9% B¢ tule] (10009 7FEE AA(143) ZF-E "1"<l AMD

NE7 2893 9% 8¢ gEe] (10009 AuE AlA(144) ZEE AAE HA
AHHPE A7 = 149 ZA1E Al BHA SIEHE AL (PPCH S AA=HH, 913

B}l THFO A (100)¢] Aol R (180)= 91X EFY TIHFO] A (100) 7} Ab&-Ape] FEo
443 oz AR 5 v},

HA B UHe] 2(100) 7 AbgAS] &5 F8" Aoz ZAHY, 44
Bt uhol (10009 Aol ¥-(180) e &5 2§49 913 g8y uke] (10009 7]
T AHAITHS307).

o, &5 FHEA 9A B tuke]£(100) ©] Y& d o] F-(151) gl 7]

A" ge] gaddeld 5 vk 7] A" Rl oA, obd=a AA g
o
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<276

<277=

<278>

<279>

HME 2K : 2014-10-08
d TR U,

Haw 29 Aus B4 A4 29, NS 29, 09D 29 5 veh
= %A, ARE, olRlA E ofolwg ERT & AT, Bwd Y Ande 7

dHo] AM AR, dAad AdA, FrRFE, " WE 5

Mo
==
>,
it}
>
&2
e
nf

N

dEo A ARE B fEiAs 298 & AR A" F FUHHY oHE

(A2A2)7F FHEAY AT FA4E AR @t

dx a1, )7 (background)

o
il
1
)
BX
il
=2
e
i
2
w2
rj(z
s
X
>
b1
e
i
o
s
A
%0,

g UAE AA SN A 2AT SolE Az g@5T, WRe BY Az
7 EEsel] Aol ANES AYE & Ak, og Fo|, ohdr AA srolnt

UAE AA FRe g AAsE WA Aol sEHA A HEE AH

by

27 EolE & 4.

mebd, AA 9] obd=a A el OAY AA Bl gaEeely
letE AY 2R A9 Q] dEel, AHATE A2 B Ouke] A(100)8 &5
o &8s § oz A7 FEel} UAG A F¥ol AAA F1 4 O

2&Hold F drf. o]F &flo]= & 7] (always-on function)©]8} B3| =

OE daA, &5 F8A a1 el 7] A" o] gag
ol 7] Aol FF FAA(lock screen)o] UAZdol®m, ZF 3 oA FF

A7 dd W 7] AAdd gde] fAETeR(16D) o HAFHelE T
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<2803

<281

<282

<283

<284

<285

Mz 24 @ 2014-10-08

T GE d2A, &5 84 7] A" gde] UAE AlA gRiey o

2 AAgEe Hagde] Al Aw gde] ygagewA &

filo

T At F,

L)X
A" AlA gdoly opd 2 A4 s Bete] 48 fleng FF sl I3

tr
—
(2]
e
i

Azad, 913 B tube]2(100)9] Ale]B(180)E AHEATL 9%
Bt Oiuke] 2 (100)8 &ofl AAeA (A3 )& A FTHS309)

TFAHo R, A=A B9 Uuke]2(100)9] ZhE AlA(143) ZHE "1"¢] RMD
257 295312 95 B9 duke]~(10009] BH QEPE A5 = Ul mAH
A2 EA AEHE AlS(PPG2)ot AAHH, A B tinbe]2~(100) 9] Ao
(180)= H A Bl vnHke]=(100) 7 Abg-#ke] ol Aozl Zlez 2T 4 Ut

AA B Eke] 2(100) 7F AbEAS] EEO] Aol Ao 2AHT, 93]
Bt tfrbo] 2 (100) 9] Aol ¥-(180)E <ol A4 §1x By tinbo]2(100)¢] 71%
& APATTH(S31D).

dAd, 92 B gupe)2(100)7 &l Hojd ), 9 gl fupolx
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<286

<287

<288>

<289

A
(100)&] YxEdeolF-(151) el &9 stdoly 53 3w (ambient screen)o] T

2A 1 2014-10-08

L]

ok 7ol 914 B9 Tiukel (10007 &0l Hold W, FW o= A
2d ge] fageelAd A9 FERA AUun we Ao FgHt

sl 2 AR S ge] gagdoldow

B

, Y AR ZolE 4 AT
U2 A2, 94 5 take] 21000 7F o Aol o, oA B§Sl tlule]
22(100) 9] HzEd o] F-(151) Aol s &g HRE Edats F¥ Fro] tx
=dlolE 4 Ao mEbA, AAgAT YA B gRke] 2 (10008 &5 AA] 21
=& HezM, 2ed €8 ARs AU 5 A
g 48 ARs 24 AAA 4", NS €, odd €8 = YEd

= =4, AEE, o|uA Ee ofolFEe EFT F QUvk. 1Hd 4F ARde 7
&

g AM ARE B fEiAs ed &E ARV 24" §F F7h49 oHE
(A =274 =38 AY s F-d= Aok dt.

AElstd, A g trekelA(100)= ZHER M43k AMbs Al (14
4)E ol8ste] Al REMEE), A2 RE(ES #A4) 2 A3 ZE(E @) 2

Asa, 47 BRE LAY N5 49T F Ao

ol
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<290

<291

<292

<293

<294

<295

<296

<297>

Al

oZhd, A1 RodAs gaEde]lF(151) o B duo] daEdeld

2A 1 2014-10-08

L]

i, A3 ZEME TAZHlR(151) A &9 ey F1 5iRlo]
Hagdeld 5 it

g, A2 RedMes yiaIdelR(151) A 9 stdelu F3 hw
thadell 7] gde] HaFdeld 5 vk 7] 3Rl obdza AlA R, TA

g Al gR, o] ofo] S A sk & SRS Eehd gl

oftell A & 1569l =AIE 8 AR E 7AH R APt

A

e

= 17 % 1504 A7 B Tetelsd v A8 FEE gAstE B

od
_DL
e
als
>
ol
5
Xl
ol

172 = 159 $301 2 S303L FA &g zloju},

L 17& FasH, 9A B9 tuke]£(10009] AlefF(180)F 7HEE AlA]
(143)25-8] &89 RMD A1%7} "0"0]x AMD 417 "0"<l=] #<l§th(S315). RMD
A&7k 0"l AMD A1F 7 "0"elH, 94 S TiHbe]2(100) 9] Ale] R (180)& T
Z4(A1 BE)og AAFI(S317), Al LEolA 9 7S dPATH(S319).

g o) 59 AR As e A4 7 AHSEA Fe e AT T

=)

&, AR A (144) 8 AJ4etA] SaE 7FEE AA(143)9S o] g3l u)E&

£

RE A48 5 9,

dFd), Al REAAME = 1620 =AE 9 Frlo] gagde]F(151) 4
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<298

<299

<300

<301

<302>

<303

<304

HME 2K : 2014-10-08
of Yasdeld

&
2
T

% 18E w1594 94 BR19 utelsd 34 JHE GARE WHe A

o
_(>|L
e
fr

A Lolth,

T 18 ¥ 159 8305 WA $311& A Fe Aot

T 188 #FHuEd, 93 5§ tuke] 210008 Aol R(180)E THEE AlA
(143) ZHE 294 RID A&7} "1"0]al AMD A&7} "1"91 A &<t}

A& vkel gol, RD A&7 "1 A, AD AEsF wEAl 179
HEZ, 93 §S) fute](100) 9] Ale]F-(180)& AMD 421& 7k "0"elA HEE 1<l
Ae Feold e glu R A&7t "1 AR F918 £ Qo

ojolA, A B4 tiuo]lA(100)9] Ao F(180)E "1"¢l RMD Al&9k 179l

AND A&7t oA 4% o) AEHEAE FAICH(S32D). A7)A, 4%

rlr
il
of.
15

A E 99 dfo] oA EHe AAZoA, oleld AAZE AR A
Aol ofsl hag 5 Act.
"1'9 RID 488k 19 AD A5 4% o4 A%EE A4, A4 v o
uho] 2 (100) 9] A1 R (180)E ZE(A2 T A3 TE)0= AR ETHSI),
9714, A2 BEE 93 B Tk 2010007 AHEAe] EEe F88 4

B2 oFjali, A3 Rt 91 B el 2010007 AR ol Holxl A
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H= X @ 2014-10~
<3055 ol o], JtEE AA(143) ZHE ¢

9 RID 21359 AMD Aol 23]
2h4-3 n) &g o pRt sobd ¢ gt
<306 wEba], F8 FollA] £EO] FEFHEA T o HoAAEAE FEE7
3 Ao AA(144)7) AHEE 5 AT
307>

=, 94 B tnko] 2(100) 9 A o) F-(180)w AT AlA(144) ZH-E E]X|
AHYE 257t YA L= Aully AA(144) 8 Ao FTH(S325).

- -

<308> B

i

gol Adts AA(144)= = 6 WA &= 130 =A|E Hpel o] AR
B3 dAs WASH AEAe] FA4E g AT

92 B oEke] 2 (100) 9] Alo] F(180)=

£ 47 A4 8

<309

NHYPE 2%
2R A% W vfojojAE MEFUI(S327).
310> A% WAFFe Ha JHYPE 259 #d HES JEYn, dlojojial
HA JHEE Ao #Huage dekd & A%, o dsiMe dAdA
=Tt
311> YA g9 gupe]2(100)9) A F(180)E 47 AEH AF Wgsge) 7] A
AE A4 HYE =TT A7) FEE vhelojart 7] AAE ARG SAE
FQl g TH(S329) .
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o714, 71 2A

Aok A% 4 = el ZAE AL A 9

29 5 g,

<313
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HME 2K : 2014-10-08
oloixzt 7] A" AARREY T A S = Mol EAE A2 BA JIHHE A

S(PPG2)st A== A5, 93 Bl kel 2 (100) 9 Ao -(180) = el 2 (A3
RE)R AASIL(S335), A3 REolA e 7]%-S HAFT(S33T),

d], A3 EeeMde B R(E 16a)v F9 FHo] taFyoln
(151) el d2gdeld & dv. 78 e A8 282 #0)7] 98 7] &

Wel fEuc o we AEE A4 5 A

27b 7] A" AREA AE, HA B vuke] 2(100) 9] Aol F(180) = &5
H (A2 Eo)= AA8Ea1(8331), A2 EEofAlg 7] 5& A 3Frh(8333).

alft, A2 RedAMe ofdRT AA FH(&E 16b), A" AA (=
16c) T & ¥ e gi7] gde] taZue] R (161) A tiaEHeld
Atk

e dz2A, & 1] =AE AL BHA AEPE AT (PR g Wk
i wroloj~zt Al AA ARE AFEA, A2 BA JEPE AL(PPE2)Y A&
WY vpolojart A2 A AR R AGE g Adn. o7 g, S327elA A
=9 A% AT vlolojae Al AF ARG A2 2 FE T ol= Fo] 4F
st=A7F Feluo], vl Al A AEe dAHA £5 AF(A2 FE)R A

i A2 A7 dRe dAHY S0 (A3 EE)R 24 5 .
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FH, AubE A4 E TFR2B) R AEEE B4 2 F AR 7
g 5 vk AnE AN ()7 G4 FAF0 54 2 st e H9,
AREARY FR AL SOl A e H i A guh EAsAl A

metal, At AA (144 AR SRy Sl AEE oo Fa) 2F
s Ae] v s

= 19% Faste] 54 AFelA d¥vbe AA (447 SAHES o] A

A} FA AR S0 A Wl EA Za WY ARE 29 4 9l 9

e

e s}

rlr
ol

w192 Bl mhe 91A] Bl ubo]xol A Fg of Fof mhep A
AA (1445 FeA7c P S 28ste cAEelH.

=192 FaEE, 9AF g9 guke] (10009 AlejH(180) = FhEE AlA]
(143)2%H 239 RD A&7 "1"0A 2l Feh(S341) .

e RMD Ale7k "1'o] opd g & RMD A&7k "0"¢l A5, 1A Bl o
HRo] 22 (100) 9] Ao]5-(180)& AMD A&7 "0"<l=] 2213hrh(S349)

B A AE b 0" A, HA B tlEke]2(100) 9 Ale] F-(180)E V]
ZE(A RE)R AASHA(S3sD), At AA(144) 9] EFF(225) 2 AT
(227) 55 QIAIITE(S363). mebA], AEhs AlA(144) 9 235(225) 2 %
F(227) B Aol A7HA FA He, &3FQ20)R5E ddt 54 o
AAEA GA Ha g2 FE 58S S 9A B

AMD A& 7b 1791 A9, 1A EFL 9] tiwpe] o] Alo]H-(180)= 1"l AMD 4]
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b A 4% o4 ASHER FABTHSHUI). 74, 4xE dWe] @olz

2A 1 2014-10-08
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A strhe] oAl E3F LAFLEA, olHF DA AEANY ARSAl 9
3 7hiE 4 A,

"1'Ql AND AlETE 4z ol AEEe AT, HA B HRke] 2 (100) 9] Al
F(180) = ZAE(A2 & A3 EE)2 AH63(5345), At A4 (144)E 243
AA A A (144) 9] EFR(225) B FFR(227) REFE 2AITITHS34T). m
A, e Al (144) 9] FFE(225) E FFF(227) EF AYde] A7kE e,
LA (220)EN-H oY HA4 Fo] AN FER(220)7 FE FHE e
ER, AREARS] foud Eio] AdbE AlM(144) 9k A SEH AubE Al (144) =4
B BA JHAE 257 A4E 5 Aok

kA, B R gA s vag AEdA s Adbe AA(144) 7 FARHA &
=5 st Bt Fo] A ARgAY FH ARRAl Al WelE 7 ¥ o]

FHlEE A AT 7 AT
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rlo
3%
>

A2 RE(EE 40} A3 RE(E oA d4 2aAgE 7]
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>
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1o,

B tekol (10008 AAA, dAH BEGiL) AxA0] g ® o
49or WAE & 9rh. AE ALAE AA 9% EE WA $Foze g7
VFol} R PG E: 45 WFO2Y £ 5L 5 Uk,

A, AHgAe EFl 94 B clule]2(100)7h F4E |, ofdra

145-71

274



<330>

<331

<332

<333>

<334

Hz A 2014-10-08
AA (% 16b)o] taEdelE ¢ vk ol T o = 2020 LAl whe}
T ofg R A4 delo] tho] ofo|EE ETFSE F
dold 4 k.
dad, ALEAe Eol 9 gy tuke]~(100) 7 Ao o, 8 (e
16a)o] tl=FEleld & vk, oled A9, T 20bd ZAG vhek o] 93 EHY
kel (100) el el BE A2A7F AHER, opd= I A A (= 16b), HA
g A BRI 16c) TR ofo]Eg EtelE E Ry e fy] Fulos
W] f2Edold 5 At

"E AzAT 99wtk 7] A%

oL
)
)
ofr
o
fl
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i
4
32,
o

A1 BE A2A7 S1gE o b F2o A" A
2 9E Al2A7t d=d o 7] gafdeld M Mg g AEs dEHe 4

7] dg e ddgst S3E vdT 5 o

WA B vupol oAl Zg o Fol whE e 8l

T 218 Falstd,

912 BF olHbe] 22 (100) 9] Aol R(180) & &5 24 o

Azg dhel o] Fen AA(143)ZEE ZHE RD A&7 "1t

—
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o
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<337>
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A B Yol 2(100)7F FHgE oz AeHI, RBo AR 93] B

T

CluFe] 2~ (100) 7} &of] A A=A Tz £5o F8H=AZ2 FE57] 93] 4
A4 7 F&4E 5 Ay, Adtes AA(144) 25 A BA QIERHE 4s

2 7] AA" A AR nlaske] oA By trkel 2(100)7F 50 ZAEFH

rlr

E5 Agow GuHL A%, A7 B ke 210009 Aol F(180)E

A g9 vuke] (10009 A P(180)E E=0] FEE o]F HojE ¥
gt FF AAW ol G AT, BE At £42 F A9 clE@ A4
93 B oEle]A(100)8 Al R(180)E &F 4H REE Adse 45§
]2 E g o] 2 (151) Aol vl2Zdo] A},

AHgARRE ZF SA W JFHTE, 94 8] vutel~(100)E F
AiAE ARste] try] FHE PaZe o151 ol TAE T AT THS365).

7] SpAE opd R AA W, YA" AlA A Ee ogY ofol2E T EE

rr

d oz2A, FF g9 Aol 98" =3 F=(knock code)7t 7] AAHHEA
AEet AAS v Ao AHIF do oA dEE wAE o
e dEA, ALRAY E5o2RE A ANt MA0144)9 BA] E

HE AZ7 7] 24" HA4 dHRAE ATe dAE o A AEs A5 eA 2
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w9 7] A4 AR 4 A0 AN, o o4 wF fWe vz

FElolH A il | AE(pin code)E UHsE7] HE qY o] taE oA
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o
il
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)

7 A, #HFes dfAsty] HE ¥ m2Es vE AR, 47

71 27" A ZES AR s I ZEZ AASAZREH A¥E W, FEol sAg

1A B tirke] 2 (10009} Alo]F-(180) = &5 FH8o] sAE=AE
TH(S367).
o, 7hEE AA(143) ZRE 2EE AD 57k "0l AY AubE A

(144) ZHE Az W st vlojojag Zhe BA AHYPE 2lort AdHA e

i,
po
o
ll
r [e]
s

A, 912 B OEkolA(10002] AloIR(180)E &2 Fo] A
¢ &

&5 Fg0) Y 4% 94 B tulela(0000) AR A
AA A AT AHE WAT £ ATHSH0). B Fao] AR B, ol

A wri B F70) PaeoR(s1) 4o Hafddd & av. &% F

ol shAld By, vE AT 9 oA ZFE FEHA iAHETEE we] AR

= 2lolA =AlE Hhel Zo], B dyelM = uEE AdEieh 28 AEdl o
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[X 2]
g 0] zhg-
g A" - 6l Al L3 3= 3 3c
2 oAl de > FF A N/A FH BE $E &9 R oF

Tool TAG vhsh @ol, FE WHEA FF 22 HCE o] o] A
Fusk e A 4dw wAE 5 A

F4A 18] A dAZE @ A, 18] ZAE slA o] Folls W] seldd

2R7E e B9 W Ev FW(anbient) HHOZ WAHUHNE A5 JHE W
AHA wA 2.

oA, 2EA AF A Ab FE 39 4o w3 e gdo) Jdy
W, &E A AT a4 dHe AAEe] 4T AAE, £ 16h0] £AF vl
Zol FW awo] AA suw 2L U] FHow WAHe TaZdd 4

ek, ty) HRe A=t FW HRe fun Ame, o] FuAe Ay

o, MY 2RE FoY] A Y] FAL FA FWom WHE 5 A o) F
WS 4 4t obd AE A At 2 5 An oldad A, FW g

ol el g ¥Wl(== 2)0] I¥H™, = 16bo] =AIF whe} o] FH e

145-75

278



<350

<350

<352

<353

<354

<355

<356>

Zuk2 7] FHE JA e Yagdeld 5 vk
ofoll vk, mAEA 18] AT AV @ A5E stE = W] grle] &Y
gteio FH g o® WAEH Ao dHE W], HA =2 ZEE o]

of Aw jAZ a4 5 ATk

W, AE AN (UHY BR AHFE 159 FEFO] AR wP 4

T 2300 EAIE upe} o], wielE(505)o)up FHelE(501)e vlE| =

°
o

utal

(503)9] B4 AHFE A7) AE%e] A5 HolFe & 5 . o= AdE
AA (144) 0] LF 2re] Fo] AFwEe] FAFGB0D) Y] 9ol F457] fEoltt.
ol A, T dA#E Vieez MAFGD) e Ao HA JdHF

E AEe) A&F] ARE Hol Fgow AAHer W), SABG03)9 A5

o

02 JAHAE 59 JEF) VAR oIt o) ©FOE AN o] AuF

ojgf ol Abg-Abe] ¥ §- Aol #AFC]l HA JJEHEE 2EES HHI] 5

A7 A WRL AR e,
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1Z
offt
e
o

T o4t Bowgel W2 9% Ejg Tirfolzel A W]

==

L 248 Fzsha, 99X g9 gule] (10009 Ao F(180)= AulE AlA]
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HME 2K : 2014-10-08
(UHEHH BE A5E dEstes Ao AA044) S AART(SITD. AE A

o= Adbe AA(144) 9] FFF(225)ERY FrHes RdHE g 2 F
d g vk dRd, EFFEB)ERE FUIHOE AL WA A3 E2 Feo] AA
Ha, ol g Al WA A3 B Fo] ARgAe] Rl WALE o] g5-(227) ¢
3 Al WA A3 AE AEE AEE 5 ol

f12 EFY tiuke] (10009 Aol F-(180)E AE Aeo] AEHHFS AEsd,

I AEFe] YAFERY SAS FAT(S373). DAFL AFEA AEAR o3

v

448+ 4o,

)

ot
el
>,

5o AEFe] ARES F A, 9A ¥ trke] 2(100) 9

Aol R(180)E AME AM(1409 FF 58 L7 Gk AOE A,

o>,

g A (1) 2FE HA JEHYEE A5E F455% Juts A (14D E Ao
BUH(S375) .

gl AE Aso HEwFe] dAGRTE A AS, A H§Y ovke]~(10
009 A R(180) = AH%E AA(144)o TeH TFE(225)9 F5 AFE Z7HA
715 Auts AA(144)2 AARJTR(S377). =, 9A B Huke] 2(100)¢] Ao
HF(180)= Ars AlA(144)e] Zehd TFHF(225) 27t = AUE F7AA T
FH(225) 9 7& AFE FIAZIT. old whel, EFF(2H)EREH YHE FY
FFol FrkE F Aok A7) S7bE Age] o) AbgAe] #Rol o] whAlEof

FHF(2DA 8] BE AER AEFE 5 A, B AE A5 AEF] 2

2

VY A, KR olFHel A EFF(22M) TH AFA FAL ¢
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<364
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ojgtof| A 7hEE AA(143)9F HEtE AAE o] &8 thEFE ALEA <E T 0
25 AW},

T 252 FHE A9 A A whE s oA el

T 26a0] mAIR whe} o], A g el &5 AE gAe E38 44

7 HAEdolAa, o] F shel te A @aHe] 4HW = Ark.

o,
=
o
HiL)
i)
ra

T =5 28 Ao g He ™ , & 25boll EA|E ube}
Zol HE(Tilt) €E <t8t7)(No Tilt)7} taZgolsa, o= shite] g A

g 5

o

o] gee % vk,
B "Ed] e 49 93o] QHH, = g5l EAT vk o] A7,
HAA EE wRAZE OaEdelH, o)F sl o@ A WHe] 4¥g 4
A,

ool met, = 250l EAIW B Bol £ F§ FA Ei & FE 24
A gEL 9E ale] e swe] 448 4 Ak

AT, £5 A4 4A, BE D Age] Ausle] HH A%, Exe 9
A B Ol 2(10007h FEE FHAA BE A2AA d¥HE, AAE BT

sto] A B9 tube] 2(100) 9] tiaEd o] H-(151) Aol dasdold 5 ATt
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pid HC}‘E—-
<370

ol zhg dEelAl, 9A B OEkel (10009 StHe] AR, o AY oldE
2 AA el Yasdeld
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T A
AA E]] lHke] 2 (100) 7 ol AoiA ™

<372 o] & 3k
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obd I AlAl gHe] Higd

A, AgA7E uA BelshA] ek WA R 7h
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vl A A EE A dgo] t)ag
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&

[o]E 5 Sl
olelgh A%, A B3 dubela(100)7F AHEA Y o] AolW AHE =

vEel wWAA Y] EA AR HaEeeld
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T U
__/'s
<3745

=4 4
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o2 Yiagd St ARgARl sl fx B Yupe] A (100)7F HojA ™ ol E Q)

Aste] AA B Huke] 2(100) 9] o] £ SHoA oldEz splom W7
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H 3 24 AR F AL HwA FAE A AR FAF] o] taEd el
Hi, g A2A7 4¥d feig 2 gg gAE 24 R FAHA Wael
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the d=2A, BE AaA e ofsf v Eel A A 4 JHE U
dlolAld 22 gle], W] FHd W == 5= H@e Aol s vFd
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£ 7S &% A4 FEOIA AAA #e e AusE S Az,

=279 AR Bl S 5 ZE Aol 189 BE A7 #@ A5
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Mz 24 @ 2014-10-08

g /M e

L 27a0) WA vpel o], A B tubo]2(100) 7F & &0l ZEE A

dlA 18] g siA7ZE F o] Fol A A w<t 54 A2AT Y= By
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574 AR & 9y AE, &9 PR T

e
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T 97co] T=AIG wpe} Zo] AuFE AA(144)7) EFEe] AurE A7 7
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Mz 24 @ 2014-10-08

vFg el s 2d aie] YaEdel (5] A YsEdeld 5 9

THE= 16a). 748 s dzd, A= &9 gue]200)7F 54 Fadl Fo

rlr

AL 5 AT,

3L

vE AEelA ZFHg AEUE "5, 9 sde] iy] stHoR WAEH o
2Fdold & . o8 Af, daFdolF(1sDe Mol #FHA Gk A
H 2R BARA A A

ZAAA = vhs(hands), Told(dials) 2 WA 2t ol EZO AAE T
gate W] g mAET AR ol daiAE @Ak et

AHEATE B3 Zee AAsH] A, W] #e) 5 49, dad e,
thold 5L owfAdel ohiel ®eolv EEla HAZF dFEEH, k= 28] =AG nhep o
27 o wAse gagdeld o gtk AAid), 1249 feld25H 7]

el ¢ d9o2 &893 HAY fd¥d 5 AT, ol disAs A

A4 9 el 2 Hlheat), FA M (comectivity) H Ht(security)

g o4kl 54 7wl 2HE 5 At

£ 29t Fg FAolA 4 Be o) AT dClHE Alheat) B HHHE

filo

A B e R i A B P =] R
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Zrg el A di7] ge]l daEdelE 4 .

olgl g A, AAEARFEH 7] e 54 A9 digh #ov 83 F
A7 AEH™E, = 200 =AF vhek o] Hlheat), R.t(security) S AZAA
(connectivity) & Este 24 stwo] taIdold 4 vk, oA, 1249 o
o)2RRE di7] dde FF 4o Eea HAG JFE F AAR, ol b

A= ek A @t

g = RE hea)ol Ul ¥ B0l YHHW, = 20bo] AR v}

Zol & AR Qg dlo] 2 (Heast UI) 2 & AJoj(Heat Control)o] TFEHdo]d

@ A8 ARAolAE AEA ABAol2E ol gate] A& Aloiah WY
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2 A9 4@ LRt ohd mEF o199 Luo] FNL =29

=
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HIAIA F ol ko] dA A7 A EEelE Al
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T
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7} AAEE AS-(E 29b), = 339 EAIS nie} o] @l ZEo meEl A= thE
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/872,852 10/01/2015 Hongjo SHIM 2060-5337
CONFIRMATION NO. 4675
35884 PUBLICATION NOTICE

LEE, HONG, DEGERMAN, KANG & WAIMEY

660 S. FIGUEROA STREET R AL
Suite 2300 00000008

LOS ANGELES, CA 90017

Title:REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF

Publication No.US-2016-0103985-A1
Publication Date:04/14/2016

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS
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1 Furopean Patent Office Application Serial Number 15186115.0, Search Report dated February 18, 2016, 8 pages

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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Date Considered ‘

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
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English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
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Application Number 14872852

Filing Date 2015-10-01

INFORMATION DISCLOSURE

First Named Inventor ‘ Hongjo SHIM

STATEMENT BY APPLICANT | S

( Not for submissicn under 37 CFR 1.99)
Examiner Name ‘ ZECHER, CORDELIA P K

Attorney Docket Number |2060-5337

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Harry S. Lee/ Date (YYYY-MM-DD) 2016-05-17

Name/Print Harry S. Lee Registration Number )56814

This collection of information is required by 37 CFR 1.97 and 1.98. 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.§.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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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.8.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.8.C. 552} and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Customer No. 35884

Attorney Docket No. 2060-5337

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:
Hongjo SHIM, et al.

Application No:  14/872,852

Filed: October 1, 2015

FOR:
DEVICE AND OPERATING METHOD
THEREOF

REVERSE BATTERY PROTECTION

Art Unit: 2431
Examiner: ZECHER, CORDELIA P K

Conf. No.: 4675

TRANSMITTAL OF

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P. O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

Regarding a statement of relevancy, Applicant notes that references cited in the accompanying

PTO/SB/08a form were first cited in the European Search Report dated February 18, 2016 for European

Application Number 15186115.0. A copy of the European Search Report are also listed in the

accompanying PTO/SB/08a form as a non-patent literature document.

Date: May 17, 2016

Customer No. 35884

Respectfully submitted,
Lee, Hong, Degerman, Kang & Waimey

By: /Harry S. Lee/
Harry S. Lee
Registration No. 36,54
Agent for Applicant(s)
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Application/Control Number: 14/872,852 Page 2
Art Unit: 2492

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
DETAILED ACTION
This is in response to the application filed on July 12, 2016 where Claims 1 — 22,
of which Claims 1 and 21 are in independent form, are presented for examination.
Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claims 1 — 20 are rejected under 35 U.S.C. 103 as being unpatentable over
PGPub. 2014/0275852 (hereinafter “Hong”), in view of PGPub. 2013/0045037
(hereinafter “Schaffer”).

1. Regarding Claims 1, 16, and 17, Hong discloses of a wearable device [Fig. 24,

28} comprising:

a touch screen configured to display information [Fig. 2A}

an acceleralion sensor contigured 1o generate an accelgralion signal [Para.
0013

an optical sensor comprising a light source and configured to generale a touch
irterrupt signal [Fig. 28; Para. 0401, 0405, 0408, optical hear rale sensor (Claim 16}
detects whether lillle or no changs in the amount of light that is detected when the light

source is turned on and off indicates the watch is worm]; and
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a control unit configured 1o [Fig. 1; Para. 0108)

determining a wearing state of the wearable device based on the gocsleration
signal or the touch interrupt signal [Parg. 0405, the wearing siate comprising a not-
wearing state, a wrist-wearing state; and

exscute g funclion corresponding o the determined wearing state [Para. 0401,
(408, 0412; screen may e changed 1o "on” or standby mode when user i wearing the
device].

Hong further discloses that the soreen is black when the user is not wearing the
device [Fara. 0401, 0408, screen s in “off” state when user 8 not wearing the device.
Hong, however, does not specifically disclose of a hand-gripping siate or that the
function corresponding to the hand-gripping state compriges causing the touch scrgen
to display a black screen or an ambient screen.

Schaffer discloses a wearable device that comprises operations and detection
of a hand-gripping mode [Fig. 2; Para. 0027-28]. It would have been obvious to one
skilled in the art at the time of the invention to incorporate the teachings of Schaffer with
Hong since both systems are within the field of detecting the position of a wearable
device compared to the user and changing the functionality of the wearable device
based on the detected position. The combination would enable the wearable device to
Hong to initiate a black screen when in the hand-gripping mode. The motivation to do
S0 is to provide an alternative position where the wearable device can implement a

larger number of functionalities can be provided to the user [Schaffer; Para. 0028].
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Art Unit: 2492

2. Regarding Claim 2, Hong, in view of Schaffer, discloses all the limitations of
Claim 1 above. Hong further discloses that the control unit is further configured
o cguse the touch screen 1o change the black screen or the ambient screento a
standby screen whean a tilling movement of the wearable device is detected [Fara, 0401,
0408, 0412, 0415; screen may be changed 1o "on” or standby mods whan user is
wearing the device and tited to viewing anglel.
3. Regarding Claim 3, Hong, in view of Schaffer, discloses all the limitations of
Claim 1 above. Hong further discloses that:

the acceleration signal comprises an Absolute Molion Delsction (AMD) signal
and a Helative Motion Detection (RMD) signal corresponding o different types of
movements [Para. 0013, 0028]; and

the control unit is further configurad (o determine the wearing state based on the
AMD signal and the RMD signal [Para. 00361
4. Regarding Claim 4, Hong, in view of Schaffer, discloses all the limitations of
Claim 3 above. Hong further discloses that the control unit is further configured
o determine the wrist-wearing state and the hand-gripping stale based on the fouch
interrupt signal [Para. 0401, 04081
5. Regarding Claim 5, Hong, in view of Schaffer, discloses all the limitations of
Claim 3 above. Hong further discloses that the optical sensor is further configured
0 gensrate the touch interrupt signal when the wearing state is determined based on

the AMD signal and the BMD signal [Para. 0016, motion triggers optical sensur].
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. Regarding Claim 6, Hong, in view of Schaffer, discloses all the limitations of
Claim 1 above. Hong further discloses that the conirol unit is further configured
o cause the fouch screen o:
change the black scraen o a standby soreen including information related o a
missed meassage [Para. 0401, 0408, screan is in "off” state when user i3 not wearing the
device]; and
display detailed content of the missed message in response 1o a knock code
command input while the standby screen is displaved [Para. (401, 0408].
7. Regarding Claim 7, Hong, in view of Schaffer, discloses all the limitations of
Claim 1 above. Hong further discioses that:
the optical sensor is further configured to generate a heartbeat signal; and
the funclion corresponding o the wrist-wearing state comprises:
causing the touch scraeen to display a standby scresn;
causing the louch screen to change the standby screen 1o the ambient
sorgen when a predetermined time elapses after a lock is releasead;
causing the touch soreen [0 changes the ambient soreen (o a standby
screen comprising information provided by a content provider when a tilting movement
of the wearable device ig delected;
performing user guthentication using the heartbesat signal; and
causing the touch sorean to display detalled content related to the

information provided by the contert provider when the user authenticalion s successful
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8. Regarding Claim 8, Hong, in view of Schaffer, discloses all the limitations of
Claim 1 above. Hong further discloses that the funclion corresponding 1o the wrist-
wearing state comprises causing the touch soreen o

dispiay the black screen [Para. 0401, 0408, screan is in "off” stale when user is
not wearing the device]; and

change the black screen o either the amibient screen in g lock-relegzed state or
a standby screen bassd on a previous gcourrence of a one-time lock-relgsase event
Fara. 0401, G448, screen is in “off siale whean user is not wearing the device],

wherein the back acreen is changsed in response {0 a doubis lap input [Para.
0401, 0408)L
9. Regarding Claim 9, Hong, in view of Schaffer, discloses all the limitations of
Claim 3 above. Hong further discloses that:

the optical sensor is further configured o generale a heartbeal signal [Fig. 28;
Para. 0401, 0405, 0408; optical hear rate sensor {(Claim 18} detects whether Hittle or no
change in the amount of light that is detected when the light source is turned on and off
indicates the waloh is worn]; and

the funclion corresponding o the wrist-wearing siate comprises: causing the
touch sorsen to display the black screen; performing user authentication using the
heartbeat signal; and causing the touch screen to change the black screen 1o either the
ambient soreen in a lock-released state or g standby screen basad on whether the user

authentication is successiul and a previous sccurrence of g lock-release event
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1¢.  Regarding Claim 10, Hong, in view of Schaffer, discloses all the limitations of
Claim 1 above. Hong further discloses that the funchion corresponding 1o the
nonwearing state comprises causing the touch screen o display the black soreen; and

change the black soreen to a standby soreen inregponse o g knock code or a
fock pattern input [Para. 0401, 0408; screen s in “off” state when user s nol wearing the
device].
11.  Regarding Claim 11, Hong, in view of Schaffer, discloses all the limitations of
Claim 1 above. Hong further discioses that the funclion corresponding o the not-
wearing stale comprises cauging the touch soraen 1o:

display the black screen in a lock state [Para. 0401, 0408, screen is in "off” siate
when user is not wearing the device]:

cause the iouch screen o changs the black soreen 1o 8 standby screenina
lock-released state [Para. 0401, 0408; soreen is in “off” state when user is nol wearing
the device]; and

change the siandby soreen back 1o the black screen in the lock siate [Para.
0401, D408, screan is in "off” state when user 8 not wearing the devicel.
12.  Regarding Claim 12, Hong, in view of Schaffer, discloses all the limitations of
Claim 1 above. Hong further discloses that the function corresponding o the wrist-
wegring state comprises:

causing the touch screen o display the black screen [Para, 0401, 0408, scraen

is in “off” state when user s nol wearing the devicel; and
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executing a predstermined application inresponse 1o a drag touch along a
specific portion of the biack soreen [Para, 0401, 0408; screen is in “off” state when user
iz not wearing the devicel
13.  Regarding Claim 13, Hong, in view of Schaffer, discloses all the limitations of
Claim 1 above. Hong further dizcioses that the contral unit is further configured
ior cause the fouch screen o display at legst one connectivity type when the wearing
state is changed from the wrist-wearing state o the not-wsaring state; and

deactivaie 2 selectad one of the at least one connectivity type inresponsa o a
safection inpul (o the displayed selected one connectivity type [L
14.  Regarding Claim 14, Hong, in view of Schaffer, discloses all the limitations of
Claim 13 above. Hong further discinses that the displaved at ieast one conngctivity type
comprises at least Wi-Fi, Blustooth, or NFO [Para. 01331

5. Regarding Claims 15 and 20, Hong, in view of Schaffer, discloses all the

limitations of Claims 1 and 17 above. Hong further discioses that the function
corrasponding to the wrist-weaaring state comprises causing the touch screen to:
display a standby screen in a lock-raleasad state in response (o alock release
cperation [Para. 0401, 0408; screen is in “off” siate when user s nol wearing the
davice];
change the standby screen 1o the ambient screen in g lock-relegsed state when
a predetermined time elapses [Para. 0401, 0408, 0412, screen may be changsed o "on”

or standby mode when user is waaring the device]; and
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change the ambient screen back o the standby screen in the lock-released state
in response 10 a double lap input to the displayed ambient screen [Para. 0401, 0408,
0412, soreen may be changed o "on” or standby made when user is wearing the
device];

whargin the ambient screan s displayed with g lower brighiness than the
signdby screen [Para. 0401, (408, 0412; screen may be changed o "on” or standby
made when user is wearing the devicel
16.  Regarding Claim 18, Hong, in view of Schaffer, discloses all the limitations of
Claim 17 above. Hong further discioseas that the function corresponding o the wrist-
wearing siate comprises:

displaying a standby screen [Pars. 0401, 0408, soreen is in "off” stale when user
fs not weaaring the devicel;

receiving @ heartbeal signal [

changing the standby screen 1o the ambient screen when a predeisrmined time
elapses after g lock is released [Para. 0401, 0408, 0412, screen may be changed o
"on” or standby mode when user is wearing the devica];

changing the ambient screen to a standby screen comprising information
provided by a content provider when g tilting movement of the wearable device is
detected [Para. 0401, 0408, (412; screen may be changed to "on” or standby mode
when user is wearing the device];

performing user authentication using the hearibeal signal [Para. 0054, 0082,

0102-103]; and
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displaying detalled content related [o the information provided by the comntent
provider when the user authentication is successiul [Para. 0401, 0408, 0412; screen
may be changed (o "on” or standby mode when user is wearing the device].
17.  Regarding Claim 19, Hong, in view of Schaffer, discloses all the limitations of
Claim 17 above. Hong further discinses that the function correspunding to the wrist-
wearing state comprises:

dispiaying the bigck sorgen [Para, 0407, 0408, screen is in “off” siate when user
is not wearing the device],

receiving a hearibeat signal [Para. (401, 0408, 0412, screen may be changed o
"on” or standby mode when user is wearing the device],

performing user authentication using the heartbeat signal {Para. G054, 0082,
0102-1031 and

changing the black scresn (o either g lock-released ambient screen or a standby
screen based on whether the user authentication is successiul and g previous
occurrence of a lock-release event [Para. 0401, 0408, 0412, screen may be changed o
"ort” or standby mode when user is wearing the devicel],

Conclusion

The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. PGPub. 2014/0292641.
Contacts
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Tae K. Kim, whose telephone number is (571) 270-
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1979. The examiner can normally be reached on Monday - Friday (10:00 AM - 6:30 PM
EST).

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Saleh Najjar, can be reached on (571) 272-4006. The fax phone number for
submitting all Official communications is (703) 872-9306. The fax phone number for
submitting informal communications such as drafts, proposed amendments, etc., may
be faxed directly to the examiner at (571) 270-2979.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at (866) 217-9197 (toll-free).

[Tae K. Kim/

Tae K. Kim
Primary Examiner, Art Unit 2492
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Customer No. 035884 Docket No. 2060-5337

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2492
Hongjo SHIM et al.

Application No: 14/872,852 Examiner: Kim, Tae K

Filed: October 1, 2015

For: REVERSE BATTERY PROTECTION Confirmation No.: 4675

DEVICE AND OPERATING METHOD THEREOF

AMENDMENT

Mail Stop Amendment
Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

Sir:
This paper is in response to the Office Action dated March 10, 2017, in connection with
the above-identified application, the response to which is due June 10, 2017. Please charge any

fees and credit any overpayment to our deposit account No. 502290. Please enter and consider

the following amendments and remarks:
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Amendment to the Claims:

Please amend the claims as follows:

1. (Currently amended) A wearable device comprising:
a touch screen configured to display information;
an acceleration sensor configured to generate an acceleration signal;
an optical sensor comprising a light source and configured to generate a touch interrupt
signal; and
a control unit configured to:
determine a wearing state of the wearable device based on the acceleration signal
or the touch interrupt signal, the wearing state comprising a not-wearing state, a wrist-wearing
state, or a hand-gripping state; and
execute a function corresponding to the determined wearing state;

display a first screen representing that the touch screen is turned off if the

wearable device is in the not-wearing state,

display a second screen representing a watch screen if the wearable device is in

the wrist wearing state, and

display a third screen including notification information if the wearable device is

in the hand gripping state,

wherein each of the first screen, the second screen and the third screen is a lock

screen or a lock release screen,

the lock screen is a screen for limiting an access of an application in the wearable

device, and

the lock release screen is a screen for allowing the access of the application in the

wearable device $h

2. (Original) The wearable device of claim 1, wherein the control unit is further

configured to cause the touch screen to change the black screen or the ambient screen to a

2
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standby screen when a tilting movement of the wearable device is detected.

3. (Original) The wearable device of claim 1, wherein:

the acceleration signal comprises an Absolute Motion Detection (AMD) signal and a
Relative Motion Detection (RMD) signal corresponding to different types of movements; and

the control unit is further configured to determine the wearing state based on the AMD

signal and the RMD signal.

4. (Original) The wearable device of claim 3, wherein the control unit is further
configured to determine the wrist-wearing state and the hand-gripping state based on the touch

interrupt signal.

5. (Original) The wearable device of claim 3, wherein the optical sensor is further
configured to generate the touch interrupt signal when the wearing state is determined based on

the AMD signal and the RMD signal.

6. (Currently amended) The wearable device of claim 1, wherein the control unit is

further configured to cause the touch screen to:

display detailed content of the missed message in response to a knock code command

input while the standby screen is displayed.

7. (currently amended) The wearable device of claim 1, wherein:
the optical sensor is further configured to generate a heartbeat signal; and
the function corresponding to the wrist-wearing state comprises:
causing the touch screen to display a standby screen;
causing the touch screen to change the standby screen to [[the]] an ambient screen
when a predetermined time elapses after a lock is released;

causing the touch screen to change the ambient screen to a standby screen

3
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comprising information provided by a content provider when a tilting movement of the wearable
device is detected;

performing user authentication using the heartbeat signal; and

causing the touch screen to display detailed content related to the information

provided by the content provider when the user authentication is successful .

8. (Currently amended) The wearable device of claim 1, wherein the function
corresponding to the wrist-wearing state comprises causing the touch screen to:

display [[the]] a black screen; and

change the black screen to either [[the]] an ambient screen in a lock-released state or a
standby screen based on a previous occurrence of a one-time lock-release event,

wherein the black screen is changed in response to a double tap #puat- input.

0. (Currently amended) The wearable device of claim 1, wherein:
the optical sensor is further configured to generate a heartbeat signal; and
the function corresponding to the wrist-wearing state comprises:
causing the touch screen to display [[the]] a black screen;
performing user authentication using the heartbeat signal; and
causing the touch screen to change the black screen to either [[the]] an ambient
screen in a lock-released state or a standby screen based on whether the user authentication is

successful and a previous occurrence of a lock-release event.

10.  (Currently amended) The wearable device of claim 1, wherein the function
corresponding to the non-wearing state comprises causing the touch screen to:

display [[the]] a black screen; and

change the black screen to a standby screen in response to a knock code or a lock

pattern input.

11. (Canceled)
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12.  (Currently amended) The wearable device of claim 1, wherein the function
corresponding to the wrist-wearing state comprises:

causing the touch screen to display [[the]] a black screen; and

executing a predetermined application in response to a drag touch along a specific

portion of the black screen.

13.  (Original) The wearable device of claim 1, wherein the control unit is further
configured to:

cause the touch screen to display at least one connectivity type when the wearing state is
changed from the wrist-wearing state to the not-wearing state; and

deactivate a selected one of the at least one connectivity type in response to a selection

input to the displayed selected one connectivity type.

14.  (Original) The wearable device of claim 13, wherein the displayed at least one

connectivity type comprises at least Wi-Fi, Bluetooth, or NFC.

15. (currently amended) The wearable device of claim 1, wherein the function
corresponding to the wrist-wearing state comprises causing the touch screen to:

display a standby screen in a lock-released state in response to a lock release operation;

change the standby screen to [[the]] an ambient screen in a lock-released state when a
predetermined time elapses; and

change the ambient screen back to the standby screen in the lock-released state in
response to a double tap input to the displayed ambient screen;

wherein the ambient screen is displayed with a lower brightness than the standby screen.

16. (Original) The wearable device of claim 1, wherein the optical sensor comprises a

heartbeat sensor.

17.  (Currently amended) A control method of a wearable device, the method

comprising:
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determining a wearing state of the wearable device based on an acceleration signal or a
touch interrupt signal, the wearing state comprising a not-wearing state, a wrist-wearing state, or
a hand-gripping state; and

executing a function corresponding to the determined wearing state [[;]] .

wherein the executing the function comprises

displaying a first screen representing that the touch screen is turned off if the wearable

device is in the not-wearing state,

displaying a second screen representing a watch screen if the wearable device is in the

wrist wearing state, and

displaying a third screen including notification information if the wearable device is in

the hand gripping state,

wherein each of the first screen, the second screen and the third screen is a lock screen

or a lock release screen,

the lock screen is a screen for limiting an access of an application in the wearable device

and

the lock release screen is a screen for allowing the access of the application in the

wearable device.

18.  (currently amended) The method of claim 17, wherein the function corresponding
to the wrist-wearing state comprises:

displaying a standby screen;

receiving a heartbeat signal;

changing the standby screen to [[the]] an ambient screen when a predetermined time
elapses after a lock is released;

changing the ambient screen to a standby screen comprising information provided by a
content provider when a tilting movement of the wearable device is detected;

performing user authentication using the heartbeat signal; and

displaying detailed content related to the information provided by the content provider

6
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when the user authentication is successful.

19.  (Original) The method of claim 17, wherein the function corresponding to the
wrist-wearing state comprises:

displaying the black screen;

receiving a heartbeat signal;

performing user authentication using the heartbeat signal; and

changing the black screen to either a lock-released ambient screen or a standby screen
based on whether the user authentication is successful and a previous occurrence of a lock-

release event.

20.  (Original) The method of claim 17, wherein the function corresponding to the
wrist-wearing state comprises:

displaying a standby screen in a lock-released state in response to a lock release
operation;

changing the standby screen to the ambient screen in a lock-released state when a
predetermined time elapses; and

changing the ambient screen back to the standby screen in the lock-released state in
response to a double tap input to the displayed ambient screen;

wherein the ambient screen is displayed with a lower brightness than the standby screen.
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REMARKS
Claims 1-10 and 12-20 are pending in the current application. Claim 11 is currently
canceled without prejudice and disclaimer. Claims 1 and 17 are the only independent claim. No
new matter has been added.
Claims 1-20 are rejected under 35 U.S.C. 103 as being unpatentable over PGPub.
2014/0275852 (hereinafter “Hong”), in view of PGPub. 2013/0045037 (hereinafter “Schaffer”).

Application Papers

Applicant notes with appreciation that the originally filed drawings have been accepted,

and that the IDS papers have been signed and acknowledged.

Acknowledgement of Receipt of Priority Documents

Applicant notes with appreciation the indication on the Office Action Summary that
Applicant’s claim for foreign priority is acknowledged and that all certified copies of the priority

documents have been received.

Rejection under 35 U.S.C. §103

Claim 1 recites “displaying a first screen representing that the touch screen is turned off if
the wearable device is in the not-wearing state, displaying a second screen representing a watch
screen if the wearable device is in the wrist wearing state, and displaying a third screen including

notification information if the wearable device is in the hand gripping state.”

Page 3 of the rejection cites to Hong as teaching various displaying features. Para. 0401

of Hong is relevant and is presented below for reference.

[0401] The portable biometric monitoring device may have one or more a displays to
present information to the user. In one embodiment sensors on the biometric monitoring
device may determine the user is using the biometric monitoring device and/or wearing
the biometric monitoring device to determine the state of the display. For example, a
biometric monitoring device having a PPG sensor may use the PPG sensor as a
proximity sensor to determine when the user is wearing the biometric monitoring device.
If the user is wearing the biometric monitoring device, the state of the screen (e.g. a
color LCD screen) may be changed to "on" or "standby" from its typical state of being
off.
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It is clear that the portable biometric monitoring device of Hong does not teach grip state,
which is a point recognized at page 3 of the Office Action. The rejection goes on to cite para.

0028 of Schaffer for teaching the grip state feature.

[0028] The working fingers 24 preferably operate either singly or doubly. While
other operational modes are possible, with up to four fingers at a time in a single
event, the one or two touch mode offers an ample multiplicity of functionality
with a minimum of operational complexity. Two touches at a time can be either
simultaneous or sequential, as determinable by the timer 33 and a programmed
preferred delay 37 (not shown). In the preferred embodiment, the preferred delay
37 is 1-2 seconds, and this can be adjustable for speed and sensitivity purposes.
In the preferred embodiment, the two adjacent panels 11 are oriented to the
thumb side. Users accustomed to texting will find thumb entry to be more natural,
so the preponderance of dimples is allocated to thumb entry. A typical two-touch
maneuver might be with the index finger of one hand touching dimple numbers
1-3 and the corresponding thumb, in a pincher action, ranging over numbers 4-9.
The number of pincher touches is 18 for nine dimples. The number of
permutations of two-finger touches taken in sequence is 72. The number of both
simultaneous and sequential touches possible is 108. When combined with the 9
single touches offering up to 36 selections, a large library is functionalities can
be accessed with either one or two touches.

Applicant’s review of the cited portion of Schaffer finds that it discloses the displaying of
a virtual keyboard window according to some sort of grip mode. However, the keyboard
window of Schaffer is not the same thing as the claimed “notification information” as is required
by claim 1.

As a further distinction, consider now the claim 1 feature of “wherein each of the first
screen, the second screen and the third screen is a lock screen or a lock release screen, the lock
screen is a screen for limiting an access of an application in the wearable device, and the lock
release screen is a screen for allowing the access of the application in the wearable device.”

Applicant’s review of the screen of the portable biometric monitoring device of Hong
finds that it is turned on if the user is wearing the biometric monitoring device. However, the

cited on-screen of Hong does not teach a screen for limiting an access of an application in the

9
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wearable device. In addition, the cited off-screen of Hong does not allow the access of an
application in the wearable device.

In view of the foregoing, Hong and Schaffer fail to teach various features of claim 1.
Applicant further submits that none of the other references of record supply any of the stated
deficiencies of Hong and Schaffer. Therefore, for the reasons presented above, even if one
skilled in the art were to combine the teachings of the asserted references in the manner alleged,
claim 1 would be patentable since not all of the claim elements are taught or suggested. Thus a
prima facie case of obviousness has not been established. Independent claim 17 contains
language similar to claim 1, and therefore this claim is also believed to be patentable over these
references for reasons similar to those presented above in conjunction with claim 1. The rejected
and currently pending dependent claims are also patentable at least by virtue of their dependence

upon their respective independent claims.

CONCLUSION

In view of the above remarks, Applicant submits that the currently pending claims of the
present application are in condition for allowance. Reexamination and reconsideration of the
application is requested.

No amendment made was related to the statutory requirements of patentability unless
expressly stated herein; and no amendment made was for the purpose of narrowing the scope of
any claim, unless Applicant has argued herein that such amendment was made to distinguish

over a particular reference or combination of references.
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If for any reason the Examiner finds the application other than in condition for allowance,
the Examiner is requested to call the undersigned attorney at the Los Angeles, California
telephone number (213) 623-2221 to discuss the steps necessary for placing the application in

condition for allowance.

Customer No. 035884 Respectfully submitted,
Date: June 5, 2017 Lee, Hong, Degerman, Kang & Waimey
/Jeffrey Lotspeich/

Jeffrey J. Lotspeich
Registration No. 45,737
Attorney for Applicant
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Customer No. 35884 Attorney Docket No. 2060-5337

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2492

Hongjo SHIM, et al.
Application No: 14/872,852 Examiner: KIM, TAE K
Filed: October 1, 2015

For: REVERSE BATTERY PROTECTION DEVICE AND Conf. No.: 4675
OPERATING METHOD THEREOF

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
Transmitted herewith is an AMENDMENT in the above-identified application.

] A petition for extension of time for _ month(s) is enclosed.
X No additional fee is required.

The fee has been calculated as shown below:

(Col. 1) (Col. 2) (Col. 3)
CLAIMS REMAINING HIGHEST NUMBER PRESENT LG/SM ADD’L
AFTER AMENDMENT PREVIOUSLY PAID FOR EXTRA* $ ENTITY FEE FEE DUE
TOTAL CLAIMS FEE 19 . 20 . 0 LG=$80 480 5 o
SM=$40
£33
INDEPENDENT 5 . 3 ; 0 LG=$420 | g0 | g o
CLAIMS FEE SM=$210
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIMS LARGE ENTITY FEE = $780 | ¢ 0
SMALL ENTITY FEE = $390
TOTAL | § 0
* If the entry in Col. 1 is less than the entry in Col. 2, write “0” in Col. 3.

w* If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, write “20” in this space.
ok If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, write “3” in this space. The “Highest Number Previously Paid For” (Total or Independent) is the
highest number found from the equivalent box on Col. 1 of a prior amendment or the number of claims originally filed.

X The Commissioner is hereby authorized to charge payment of the following fees associated with this communication or
credit any overpayment to Deposit Account No. 502290:
Excess claim(s) fee in the amount of $ .

RCE fee in the amount of $

Extension fees in the amount of $___.

Petition fee in the amount of $___ .

Terminal Disclaimer fee in the amount of §_____ .

Any filing fees under 37 CFR 1.16 for the presentation of extra claims.

XXOOOOO

Any patent application processing fees under 37 CFR 1.17.

Respectfully submitted,
Lee, Hong, Degerman, Kang & Waimey

Date: June 6, 2017 By: /Jeffrey Lotspeich/
Jeftrey J. Lotspeich
Registration No. 45,737
Attorney for Applicant(s)
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE
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.

APPLICATION AS FILED - PART I

PATENT APPLICATION FEE DETERMINATION RECORD | Appication or Docket Number | Filing Date
Substitute for Form PTO-875 14/872,852 10/01/2015 | [] To be Mailed
ENTITY: LARGE [ smaLL []micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 sasic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
[ searcH Fee
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
O
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . N
37 CFR 1.16(i minus 20 = X3 =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = XS =
If the specification and drawings exceed 100 sheets
n of paper, the application size fee due is $310 ($155
A;PCLFI(RLﬂISN SIZE FEE for small entity) for each additional 50 sheets or
( 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
—
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
P—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— | 06/06/2017 E\{EQASFLN'NG Eggﬁgﬁsw PRESENT EXTRA RATE (8) ADDITIONAL FEE ($)
Z AMENDMENT PAID FOR
LL] -
=3 I EEE minus | - 20 -0 x 580 = 0
A =l I vinie | -3 -0 5420 :
= D Application Size Fee (37 CFR 1.16(s))
<C  [f—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REA/IF/ﬁg'I:{NG PRNEL\J/'\IAOBESLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
2Z || Total (37¢cFr N i .
i R Minus = X $ =
= | Independent . ;
I (272‘;?1.?%;) Minus = X $ =
E D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))

* 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”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE
THUY TA

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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-PTO-9199 and select option 2.
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Application Number 14872852

Filing Date 2015-10-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.99)

First Named Inventor ‘ Hongjo SHIM
Art Unit | 2492
Examiner Name ‘ KIM, TAE K

Attorney Docket Number |2060-5337

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite L . . '
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5

publisher, city and/or country where published.

1 United States Patent and Trademark Office Application Number 15/208,491, Notice of Allowance dated May 22, 2017,
4 pages

2 United States Patent and Trademark Offica Application Number 15/167.874, Office Action dated July 11, 2017, 24
bages

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature Date Considered ‘

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 14872852

Filing Date 2015-10-01

INFORMATION DISCLOSURE First Named Inventor ‘ Hongjo SHIM

STATEMENT BY APPLICANT | [2a50

( Not for submissicn under 37 CFR 1.99)
Examiner Name ‘ KIM, TAE K

Attorney Docket Number |2060-5337

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

Xl any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Harry S. Lee/ Date (YYYY-MM-DD) 2017-08-16

Name/Print Harry S. Lee Registration Number )56814

This collection of information is required by 37 CFR 1.97 and 1.98. 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.§.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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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.8.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.8.C. 552} and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF
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Hongjo SHIM
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Information:

Total Files Size (in bytes)# 1007373

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

35884 7590 09/29/2017 | PXAMINER |
LEE, HONG, DEGERMAN, KANG & WAIMEY KIM, TAEK
660 S. FIGUEROA STREET
Suite 2300 | ART UNIT PAPERNUMBER |
LOS ANGELES, CA 90017 2492

DATE MAILED: 09/29/2017

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.

14/872,852 10/01/2015 Hongjo SHIM 2060-5337 4675

TITLE OF INVENTION: REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 $0 $0 $960 12/29/2017

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)

416



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

aj
in
maintenance fee notifications.

pgropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

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

35884 7590 09/29/2017
LEE, HONG, DEGERMAN, KANG & WAIMEY
660 S. FIGUEROA STREET

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

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

[ "Fee Address” indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

Suite 2300 —
LOS ANGELES, CA 90017 Depostors mamne)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/872,852 10/01/2015 Hongjo SHIM 2060-5337 4675
TITLE OF INVENTION: REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 30 $960 12/29/2017
I EXAMINER | ART UNIT I CLASS-SUBCLASS I
KIM, TAE K 2492 726-019000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[J A check is enclosed.
(| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

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

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ appricationwo. [ Frvopate | FIRST NAMED INVENTOR [ ArTorNEY DOCKETNO. [ CoNFRVATIONNO. |
14/872,852 10/01/2015 Hongjo SHIM 2060-5337 4675
35884 7590 09/29/2017 | PXAMINER |
LEE, HONG, DEGERMAN, KANG & WAIMEY KIM, TAEK
660 S. FIGUEROA STREET
Suite 2300 | ART UNIT PAPERNUMBER |
LOS ANGELES, CA 90017 2492

DATE MAILED: 09/29/2017

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

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

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

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

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)

14/872,852 SHIM ET AL.
Notice of Allowability _EXaE"mr tag ;’"" aia (First Inventor to File)

Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to June 6, 2017.

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

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

3. IX] The allowed claim(s) is/are 1-10 and 12-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a)[ Al b)[]Some *c)[J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

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

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

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

Attachment(s)

1. Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. X Information Disclosure Statements (PTO/SB/08), 6. X Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 03/27/17; 08/16/17

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [] Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .
/TAE KIM/
Primary Examiner, Art Unit 2492

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170904
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Application/Control Number: 14/872,852 Page 2
Art Unit: 2492

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

under the first inventor to file provisions of the AlA.
DETAILED ACTION

This is in response to the Applicant’s response filed on June 6, 2017. Claim 11 is
cancelled by the Applicant. Claims 1,6 —10, 12, 15, 17, and 18 are amended. Claims
1 —10 and 12 — 20, where Claims 1 and 17 are in independent form, are presented for
examination.

Information Disclosure Statement

The information disclosure statements (IDSs) submitted on March 27, 2107 and
August 16, 2017 were filed before the mailing date of the current action. The
submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the
information disclosure statement is being considered by the examiner.

Allowable Subject Matter

Claims 1 — 10 and 12 — 20 are allowed.

The following is an examiner’s statement of reasons for allowance: see
Applicant’'s remarks, Pgs. 8-9; particularly regarding the three different wearing states,
where the touch screen is turned off in a non-wearing state, a watch screen is displayed
in a wrist wearing state, and notification information is displayed in a hand gripping state
in the particular combination as claimed.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably
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Application/Control Number: 14/872,852 Page 3
Art Unit: 2492

accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”
Contacts

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tae K. Kim, whose telephone number is (571) 270-
1979. The examiner can normally be reached on Monday - Friday (10:00 AM - 6:30 PM
EST).

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Saleh Najjar, can be reached on (571) 272-4006. The fax phone number for
submitting all Official communications is (703) 872-9306. The fax phone number for
submitting informal communications such as drafts, proposed amendments, etc., may
be faxed directly to the examiner at (571) 270-2979.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at (866) 217-9197 (toll-free).

[Tae K. Kim/

Tae K. Kim
Primary Examiner, Art Unit 2492
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Application/Control No. Applicant(s)/Patent Under
14/872,852 2 ﬁ?&agi-n:ﬁ?n
Notice of References Cited . .
Examiner Art Unit
TAE KIM 2492 Page 1 of 1
U.S. PATENT DOCUMENTS
Coumfy’%?;g_ir;‘m“;g[_“gﬁg code | Moy Name CPC Classification US Classification
A | US-2014/0135612 A1 05-2014 Yuen; Shelten Gee Jao A61B5/02405 600/407
B | US-2016/0036996 A1 02-2016 Midholt; Magnus GO06F1/3206 455/567
c | US-2016/0063850 A1 03-2016 Yang; Lawrence G08B23/00 340/539.22
D | US-
E | US-
F | US-
G | US-
H | US-
| us-
J | us-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
Countr?%C:dZ—?\JTm'\lizmgic; Code MM[??\?YY Country Name CPC Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
W
X

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

Notice of References Cited
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Receipt date: 03/27/2017 14/872,852 ~ GAU: 2492

Doc code: IDS PTO/SB/08a (03-15)

Lo . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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 CMB control number.

Application Number 14872852
Filing Date P015-10-01
INFORMATION DISCLOSURE First Named Inventor ‘ Hongjo SHIM
STATEMENT BY APPLICANT  ——— ——
( Not for submission under 37 CFR 1.99)
Examiner Name I KIM, TAE K
Attorney Docket Number | 2060-5337
U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(gm*lner Cite Patent Number Kind Issue Date Nan_ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Codet of cited Document )
Figures Appear
1 8219840 P012-07-10 Nanda et al.
2 B355698 P013-01-15 Teng et al.
3 B560004 P013-10-15 Tsvetkov et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document -
Figures Appear
1 0050289363 P005-12-29 Tsirkel et al.
2 0070085157 P007-04-19 FFadell et al.
3 0100001967 P010-01-07 YOO

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.K.K/
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aceipt date:

03/27/2017

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

14/872 852 ~ GAII: 249
Application Number 14872852
Filing Date 2015-10-01
First Named Inventor | Hongjo SHIM
Art Unit | 2492
Examiner Name ‘ KIM, TAE K

Attorney Docket Number |2060-5337

4 0100306718 P010-12-02 SHIM et al.

5 20120235790 P012-09-20 hao et al.

6 20120280917 D012-11-08 Toksvig et al.

7 20140125619 P014-05-08 Panther et al.

8 20140160078 P014-06-12 SEQ et al.

9 20140239065 D014-08-28 hou et al.

10 20140275850 P014-09-18 \/enkatraman et al.
11 20140275854 P014-09-18 \enkatraman et al.
12 0140275852 P014-09-18 Hong et al.

13 20140292641 P014-10-02 CHO et al.

14 20150324181 P015-11-12 SEGAL

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.K.K/
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aceipt date:

03/27/2017

14/872 852 - GAU:

249

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

14872852

Filing Date

2015-10-01

First Named Inventor | Hongjo SHIM

Art Unit | 2492
Examiner Name ‘ KIM, TAE K
Attorney Docket Number |2060-5337

15

0160004393

P016-01-07

Faaborg et al.

16

20160036996

P016-02-04

Midholt et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

publisher, city and/or country where published.

Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial® No | Number3 Code?| Code4| Date PP Passages or Relevant
Document .
Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner| Cite S . . ) s
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T

16 pages

United States Patent and Trademark Office Application Number 15/208,491, Office Action dated December 27, 2016,

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

/TAE K KIM/

Date Considered l

09/04/2017

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.K.K/

428



aceipt date: 03/27/2017 14/872 852 ~ GAU: 249

Application Number 14872852

Filing Date 2015-10-01

INFORMATION DISCLOSURE

First Named Inventor | Hongjo SHIM

STATEMENT BY APPLICANT | —— 2452

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ KIM, TAE K

Attorney Docket Number |2060-5337

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature MHarry S. Lee/ Date (YYYY-MM-DD) 2017-03-27

Name/Print Harry 8. Lee Registration Number )56814

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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Receipt date: 03/27/2017 14/872,852 ~ GAU: 2492

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 ahandonment 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.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14872852 SHIM ET AL.
H““H““ “‘ ““ “ ‘ Hlm“ - o
TAE KIM 2492
CPC- SEARCHED

Symbol Date Examiner
A61B5/021, A61B5/024, A61B5/6898, A61B5/6887 9/4/2017 TAE K KIM
H04N21/42201, HO4N21/42202 9/4/2017 TAE K KIM
GO6F21/32 9/4/2017 TAE K KIM
GO06F1/163,G06F1/32, GO6F1/3231 9/4/2017 TAE K KIM
GO6F3/04883, GO6F3/0487 9/4/2017 TAE K KIM
H04W12/08 9/4/2017 TAE K KIM
H04M1/72533, HO4M1/72569 9/4/2017 TAE K KIM

CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner

US CLASSIFICATION SEARCHED

Class Subclass Date Examiner

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

the scope of the search.

SEARCH NOTES

Search Notes Date Examiner
IDS considered 3/6/2017 TAE KKIM
EAST Search 3/6/2017 TAE KKIM
Inventor name search 3/6/2017 TAE KKIM
A61B5/021, A61B5/024, A61B5/6898, A61B5/6887 limited w/ text 9/4/2017 TAE K KIM
HO4N21/42201, HO4N21/42202 limited w/ text 9/4/2017 TAE KKIM
GO6F21/32 limited w/ text 9/4/2017 TAE KKIM
GO6F1/163,G06F1/32, GO6F1/3231 limited w/ text 9/4/2017 TAE KKIM
GO6F3/04883, GO6F3/0487 limited w/ text 9/4/2017 TAE KKIM
HO04W12/08 limited w/ text 9/4/2017 TAE KKIM
H04M1/72533, HO4M1/72569 limited w/ text 9/4/2017 TAE KKIM
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INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
A61B5/ /021, A61B5/024, A61B5/6898, A61B5/6887 9/4/2017 TAE KKIM
HO4N21/ /42201, HO4N21/42202 9/4/2017 TAE KKIM
GOeF21/ /32 9/4/2017 TAE KKIM
GO6F1/ /163, /32, /3231 9/4/2017 TAE KKIM
GO6F3/ /04883, /0487 9/4/2017 TAE KKIM
HO4W12/ /08 9/4/2017 TAE KKIM
HO4M1/ /72533, /72569 9/4/2017 TAE KKIM
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Receipt date:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

08/16/2017

14/872,852 ~ GAU: 2492
PTO/SB/08a (03-15)

Approved for use through 07/31/2016. OMB 0651-0031
U.S. Patent and Trademark Cffice; 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 CMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14872852
Filing Date P015-10-01
First Named Inventor ‘ Hongjo SHIM

Art Unit 2492
Examiner Name I KIM, TAE K
Attorney Docket Number |2060—5337

U.S.PATENTS

Remove

Pages,Columns,Lines where

E)_(gm*lner Cite Patent Number Kind Issue Date Nan_ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document -
Figures Appear
1 B854925 P014-10-07 | EEET AL.

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
s Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document -
Figures Appear

1 00130222270 P013-08-29 MINKLER ET AL.

2 0160073954 P016-03-17 [OHAD MEITAV

3 00140371601 P014-12-18 MING SHUN FEI

4 0150190094 P015-07-09 | EEET AL.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Examiner
Initial*

Cite
No

Foreign Document
Number3

Country
Code2i

Kind

Code#

Publication

Date Document

Name of Patentee or
Applicant of cited

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear
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Receipt date: 08/16/2017 14/872 . 852 ~ GAU: 249
Application Number 14872852

Filing Date 2015-10-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Hongjo SHIM
Art Unit | 2492
Examiner Name ‘ KIM, TAE K

Attorney Docket Number |2060-5337

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . )
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number{s), TS

publisher, city and/or country where published.

1 United States Patent and Trademark Office Application Number 15/208,491, Notice of Allowance dated May 22, 2017,
114 pages

2 |United States Patent and Trademark Office Application Number 15/167,874, Office Action dated July 11, 2017, 24
bages

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /TAE K KIM/ Date Considered ‘

09/04/2017

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

1 See Kind Codes of USPTQ Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.
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aceipt date: 08/16/2017 14/872 852 ~ GAU: 249

Application Number 14872852

Filing Date 2015-10-01

INFORMATION DISCLOSURE

First Named Inventor | Hongjo SHIM

STATEMENT BY APPLICANT | —— 2452

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ KIM, TAE K

Attorney Docket Number |2060-5337

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature MHarry S. Lee/ Date (YYYY-MM-DD) 2017-08-16

Name/Print Harry 8. Lee Registration Number )56814

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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Receipt date: 08/16/2017 14/872,852 ~ GAU: 2492

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 ahandonment 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.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 14872852 SHIM ET AL.
Examiner Art Unit
TAE KIM 2492
v Rejected - Cancelled Non-Elected A Appeal
= Allowed + Restricted Interference 0] Objected
[0 Claims renumbered in the same order as presented by applicant O cpaA O T.. O R.1.47
CLAIM DATE
Final Original |03/06/2017 |09/04/2017
1 1 v v
2 2 v v
3 3 v v
4 4 v v
5 5 v v
6 6 v v
7 7 v v
8 8 v v
9 9 v v
10 10 v v
11 v -
11 12 v v
12 13 v v
13 14 v v
14 15 v v
15 16 v v
16 17 v v
17 18 v v
18 19 v v
19 20 v v
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 14570850 SHIM ET AL
IUAMERRIRIONN (52
TAE KIM 2492

CPC
Symbol Type Version
G04B 063 F 2013-01-01
GO6F 01 | 2013-01-01
HO4N 41407 | 2013-01-01
HO4N 42201 | 2013-01-01
HO04N 42202 | 2013-01-01
GO6F 0346 | 2013-01-01
GO6F 0414 | 2013-01-01
GO6F 32 | 2013-01-01
A61B 0015 | 2013-01-01
A61B 02427 | 2013-01-01
A61B 681 | 2013-01-01
A61B 684 | 2013-01-01
A61B 742 | 2013-01-01
A61B 0219 A 2013-01-01
GO6F 163 | 2013-01-01
GO6F 042 | 2013-01-01
A61B 02438 | 2013-01-01
G04G 00 | 2013-01-01
GO6F 0416 A 2013-01-01
GO6F 04817 A 2013-01-01
HO5K 0017 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

19

(Assistant Examiner) (Date)
/TAE KIM/
Primary Examiner.Art Unit 2492 09/04/2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 15
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14872852 SHIM ET AL.
Examiner Art Unit
TAE KIM 2492

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
G|lo|e]|F 3/041 (2006.01.01)
G|lo|e]|F 3/0487 (2013.01.01)
CROSS REFERENCE(S)
G|lo|e]|F 3/0488 (2013.01.01)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) G|lo|e|F 3/01 (2006.01.01)
Hlo| 4[N 21/414 (2011.01.01)
G|lo|e]|F 21/32 (2013.01.01)
Als|1]8B 5/00 (2006.01.01)
Als|1]8B 5/024 (2006.01.01)
NONE
Total Claims Allowed:
19
(Assistant Examiner) (Date)
/TAE KIM/
Primary Examiner.Art Unit 2492 09/04/2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 15

U.S. Patent and Trademark Office

Part of Paper No. 20170904
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | | 570555 SHIM ET AL.
TAE KIM 2492
O Claims renumbered in the same order as presented by applicant O CPA O T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 16 17

2 2 17 18

3 3 18 19

4 4 19 20

5 5

6 6

7 7

8 8

9 9

10 10

11

1 12

12 13

13 14

14 15

15 16
NONE

Total Claims Allowed:
19
(Assistant Examiner) (Date)
/TAE KIM/
Primary Examiner.Art Unit 2492 09/04/2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 15
U.S. Patent and Trademark Office Part of Paper No. 20170904
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Doc cede: IDS PTO/SB/08a (03-15}

Lo . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Cffice: 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 Number 14872852
Filing Date P015-10-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.98)

First Named Inventor ‘ Hongjo SHIM
Art Unit 2492
Examiner Name ‘ KIM, TAE K
Attorney Docket Number |2060—5337

U.S.PATENTS Remove

Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
1k Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 0606721 P317-03-28 PARK ET AL.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
o1k Cite No . Relevant Passages or Relevant
Initial Number Code?| Date of cited Document .
Figures Appear
1 0130081133 P013-03-28 PATRICK HETROY

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apblicant of cited where Relevant Ts
Initial™ No | Number3 Code2i Code#| Date P Passages or Relevant
Document .
Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. . | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . :
it (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.
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Application Number 14872852

Filing Date 2015-10-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.99)

First Named Inventor ‘ Hongjo SHIM
Art Unit | 2492
Examiner Name ‘ KIM, TAE K

Attorney Docket Number |2060-5337

1 Lnited States Patent and Trademark Office Application Number 15/670,804, Office Action dated November 17, 2017,
I8 pages

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature Date Considered ‘

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here iff
English language translation is attached.
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Application Number 14872852

Filing Date 2015-10-01

INFORMATION DISCLOSURE

First Named Inventor ‘ Hongjo SHIM

STATEMENT BY APPLICANT | [2a50

( Not for submissicn under 37 CFR 1.99)
Examiner Name ‘ KIM, TAE K

Attorney Docket Number |2060-5337

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

Xl any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Harry S. Lee/ Date (YYYY-MM-DD) 2017-11-22

Name/Print Harry S. Lee Registration Number )56814

This collection of information is required by 37 CFR 1.97 and 1.98. 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.§.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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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.8.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.8.C. 552} and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

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

EFS Web 2.1.17
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Electronic Patent Application Fee Transmittal

Application Number:

14872852

Filing Date:

01-Oct-2015

Title of Invention:

REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF

First Named Inventor/Applicant Name: Hongjo SHIM
Filer: Harry Sung Lee/Maggie Wen
Attorney Docket Number: 2060-5337
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suﬁ;l’g(t:)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Suﬁ;l’;(t:)l L
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFS ID: 31034033
Application Number: 14872852
International Application Number:
Confirmation Number: 4675
Title of Invention: REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF
First Named Inventor/Applicant Name: Hongjo SHIM
Customer Number: 35884
Filer: Harry Sung Lee/Maggie Wen
Filer Authorized By: Harry Sung Lee
Attorney Docket Number: 2060-5337
Receipt Date: 22-NOV-2017
Filing Date: 01-0CT-2015
Time Stamp: 17:16:00
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $180
RAM confirmation Number 112417INTEFSW17204800
Deposit Account
Authorized User

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

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1007197
1 Information Disclosure Statement (IDS) | 1_2060-5337_2017-11-22_IDSF no 4
FOrm (SBOS) ORMPDF 22109f0f6d44eSae10b3f051109900a90%ad|
Warnings:
Information:
30674
2 Fee Worksheet (SB06) fee-info.pdf no 2
c647b6aec99c9024cfa148c575198aa5ab11]
2dab
Warnings:
Information:
Total Files Size (in bytes)# 1037871

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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A UNITED STATES DEPARTMENT OF COMMERCE
i) United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USP[O gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/872,852 10/01/2015 Hongjo SHIM 2060-5337 4675
35884 7590 12/05/2017
EXAMINER
LEE, HONG, DEGERMAN, KANG & WAIMEY | |
660 S. FIGUEROA STREET KIM, TAE K
Suite 2300
LOS ANGELES, CA 90017 | ART UNIT | PAPER NUMBER |
2492
| NOTIFICATION DATE | DELIVERY MODE |
12/05/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

uspto@lhlaw.com
ip.lhlaw @gmail.com
ip.lhlaw @live.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

Supplemental 14/872,852 SHIM ET AL.
Notice Of Allowablllt Examiner Art Unit AlA (First Inventor to File)
y TAE KIM 2492 Status

Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to IDS filed on November 22, 2017.

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

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

3. IX] The allowed claim(s) is/are 1-10 and 12-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a)[ Al b)[]Some *c)[J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

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

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

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

Attachment(s)

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

2. X Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 11/22/17

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [] Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .
/TAE KIM/
Primary Examiner, Art Unit 2492

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20171129
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Receipt date: 11/22/2017 14/872,852 — GAU: 2482

Doc code: IDS PTO/SB/08a (03-15)
Lo . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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 CMB control number.

Application Number 14872852
Filing Date P015-10-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Hongjo SHIM

Art Unit 2492
Examiner Name I KIM, TAE K
Attorney Docket Number | 2060-5337

U.S.PATENTS Remove

. . . . Pages,Columns,Lines where
E)_(gm*lner Cite Patent Number Kind Issue Date Nan_ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Codet of cited Document )

Figures Appear
1 P606721 P017-03-28 PARK ET AL.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
s Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document -
Figures Appear
1 0130081133 P013-03-28 PATRICK HETROY

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines

Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code2| Code4| Date PP Passages or Relevant
Document .
Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. - | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o - . '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber{s), TS
Initials No . ; .
publisher, city and/or country where published.

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGE. /T.K.K/
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eceipt date: 11/22/2017

14/872 852 — GAU: 2492

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14872852
Filing Date 2015-10-01
First Named Inventor | Hongjo SHIM

Art Unit | 2492
Examiner Name ‘ KIM, TAE K

Attorney Docket Number |2060-5337

118 pages

nited States Patent and Trademark Office Application Number 15/670,804, Office Action dated November 17, 2017,

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature /TAE X KIM/

Date Considered ‘

11/29/2017

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

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGE. /T.K.K/
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eceipt date: 11/22/2017 14/872 852 — GAU: 2492

Application Number 14872852

Filing Date 2015-10-01

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Hongjo SHIM

Art Unit | 2492

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ KIM, TAE K

Attorney Docket Number |2060-5337

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature MHarry S. Lee/ Date (YYYY-MM-DD) 2017-11-22

Name/Print Harry 8. Lee Registration Number )56814

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGE. /T.K.K/
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Receipt date: 11/22/2017 14/872,852 — GAU: 2482

Privacy Act Statement

1.

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 ahandonment of the application or expiration of the patent.

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

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.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

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

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.K.K/
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Doc Code: IFEE

Document Description: Issue Fee Payment (PTO-85B)

PTOL/85B-EFS

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

14872852 01-Oct-2015 Hongjo SHIM 2060-5337 4675

TITLE OF INVENTION :

REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF

Entity Status Application Type ArtUnit |Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC 111(a) 2492 019000 TAE KIM
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$960 $0 $960 29-Dec-2017 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address:

35884
LEE, HONG, DEGERMAN, KANG & WAIMEY

660 S. FIGUEROA STREET
Suite 2300

LOS ANGELES CA 90017
UNITED STATES
213-623-2221

inJhlaw@agmail.com
Lt =)

Current Indicated Fee Address:

[ Change of correspondence address requested, system
generated AlA/122-EFS form attached

[ Fee Address indication requested, system generated SB/47-EFS
form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.
Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

O Applicant asserting small entity status. See 37 CFR 1.27.

Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

® Applicant changing to regular undiscounted fee status.

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

WEB IFEE 1.0
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

I authorize USPTO to apply my previously paid issue fee to the

] Issue Fee
X D current fees due

The Director is hereby authorized to apply my previously paid
[] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any defgcbsri% or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. LEE HONG DEGERMAN KANG & WAIMEY

5.Assignee Name(s) and Residence Data To Be Printed

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

Name City State Country Category

korea, republic

LG ELECTRONICS INC. Seoul of

corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Jeffrey Lotspeich/ Date 12-29-2017
Name Jeffrey John Lotspeich Registration Number | 45737
WEB IFEE 1.0
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Electronic Patent Application Fee Transmittal

Application Number:

14872852

Filing Date:

01-Oct-2015

Title of Invention:

REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF

First Named Inventor/Applicant Name:

Hongjo SHIM

Filer: Jeffrey John Lotspeich/Maggie Wen
Attorney Docket Number: 2060-5337
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suﬁ;l’g(t:)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 960 960
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Suﬁ-;l’;(t:)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFS ID: 31359512
Application Number: 14872852
International Application Number:
Confirmation Number: 4675
Title of Invention: REVERSE BATTERY PROTECTION DEVICE AND OPERATING METHOD THEREOF
First Named Inventor/Applicant Name: Hongjo SHIM
Customer Number: 35884
Filer: Jeffrey John Lotspeich/Maggie Wen
Filer Authorized By: Jeffrey John Lotspeich
Attorney Docket Number: 2060-5337
Receipt Date: 29-DEC-2017
Filing Date: 01-0CT-2015
Time Stamp: 14:17:27
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $960
RAM confirmation Number 010218INTEFSW14172500
Deposit Account
Authorized User

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

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
46273
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
95327a44e3eb4ab6d359e23b554dfe7426]
f604a
Warnings:
Information:
32435
2 Fee Worksheet (SB06) fee-info.pdf no 2
7b0e843d3e9d88d9409343463e1d3ba7ad
890c33
Warnings:
Information:
Total Files Size (in bytes)# 78708

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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% UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

\A’WW.USPlO.gOV

i
i)

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/872,852 02/13/2018 9891590 2060-5337 4675
35884 7590 01/24/2018

LEE, HONG, DEGERMAN, KANG & WAIMEY
660 S. FIGUEROA STREET

Suite 2300

LOS ANGELES, CA 90017

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 14 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

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

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

Hongjo SHIM, Seoul, KOREA, REPUBLIC OF;

LG ELECTRONICS INC., Seoul, KOREA, REPUBLIC OF;
Gukchan LIM, Seoul, KOREA, REPUBLIC OF;

Youngho SOHN, Seoul, KOREA, REPUBLIC OF;
Seonghyok KIM, Seoul, KOREA, REPUBLIC OF;

Chohee KWON, Seoul, KOREA, REPUBLIC OF;
Hyunwoo KIM, Seoul, KOREA, REPUBLIC OF;

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