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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/260,879 11/23/2021 REA48830 093265-0063 3220
20277 7590 11/03/2021
MCDERMOTT WILL & EMERY LLP
THE MCDERMOTT BUILDING

500 NORTH CAPITOL STREET, N.W.
WASHINGTON, DC 20001

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly,
the above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C.
154(b).

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

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

MAXELL, LTD., Kyoto, JAPAN, Assignee (with 37 CFR 1.172 Interest);

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.

IR103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL
Coraplete and sead this form, together with applicable fee(s), by wail or fax, or via EFS
By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents

P.O. Box 1450
Alexandria, Virginia 22313-1450

v

s 1 through 5 should be co
correspondence s ss as indicated u
2 ADDRESS" for maintepance fee notitications.
\Ime A certificate of ¢ r only be used for domestic mailings of the
Pee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Fach additional paper, such as an assignment or Formal drawing, musi
have its own cettificate of mdung OF [TANSMUSSIn.

INSTRUCTIONS: This forra should be used for ransmitting the ISSUE FEE and PUBLICATION FEE {f required). Block
further correspos ¢ including the Patent, advance orders and notification of maintenance fees will be mailed to the curr
\

below or direcied otherwise in Bluck 1, by {a) specifying a new correspondence address; and/or (b} mdicating a separaie "FE

I

il

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

20277 7A90 07082021 Certificate of Malling or Transmission

MODERMOTT WILL & EMERY LLP i hereby certify that ru\ h‘*"\) I vansmittal i bemff depmneo with the United

States Postal Service il in an envelope

THE MCDERMOTT BUILDING addressed to the Mail St-:)p ISS{T, FEE ad Liexs ab(we or being transmitied o
500 NORTH CAPITOL STREET, N.W. the USPTO via EFS-Web or by facsimile to (371) 273-288S, on the date below,
WASHINGTON, BC 20001 (Iyeed o primes wame)
(Signatirs)
{Date)
E APPLICATION NO. i FILING DATE E FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. E CONFIRMATION NO. I
16/260,879 01/29/2019 Masaski YAMADA (93265-0063 3220
TITLE OF INVENTION: INFORMATION PROCESSING APPARATUS
E APPLN, TYPE I ENTITY STATUS i {88UE FEE DUE E PUBLICATION FEE DUE I PREV. PAID ISSUE FEE E TOTAL FEE(S) DUE E DATE DUE I
nonprovisional UNDISCOUNTED $1200 30.00 SO.00 31200 107082021
E ENAMENER ; ART UNIT E £1.A5S-SURCLASS I
NASSER, ROBERT L 3992 345-173000
i. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, hist
CFR §.363). (1) The names of up o 3 registered patent alforneys MeDermott Will & Erery LLP
or agents OR, alternatively, 1

bk Change of correspondence address {or Change of Correspondence
Address form PTO/SE/122) attached.

{2y The name of a single firm (having as a member a
g ved attorney or sgent) and the names of up to 2
w stered patent d[tnl“l"\’b or dgcms I no name is
lis ted a0 name will be printe

¥ "Pee Address” indication (or "Fee Address” Indication form PTOY
SB/47; Rev 03439 or 1 recent) attached. Use of a Customer
Nuaber is required.

. 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. I an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(43

(€8]

{A) NAME OF ASSIGNEE (B} RESIDENCE: (CITY and STATE OR COUNTRY)
MAXELL, LTD. EYOTO, JAPAN
Please check the approprisfe assignee category or categories {will not be printed on the patent} [ Individual 2&5 Corporation or other privaie group entity ! L Government
4a. Fees submitted: Hhrosue Feo [ JPublication Fee (if required} [ JAdvance Order - # of Copies
4b. Method of Payment: {Please first reapply any previously paid fee shown above}
2 Blectronic Payment via BEFS-Web L.d Pnciosed check [d Nop-electronic payment by credit card {Attach form PTO-2038)

L8 The Director is fhereby authorized o charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 50-0417

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

\OTL Absent a valid cortification of Micro Entity Status (see foums PTO/SR/ISA and 13B), i\s,u"

yment in the micro entity amount will not be acce pted at the risk of application abandonment.
plication was previously ur nicro entiny statas ing this box will be ?d}x(’ﬂ

ification of loss of entitlement to micro e mty st'{tug

“hecking this box will be taken to be a notification of loss of entitlement to small or micrc

entity status, a5 applicable.

L Applicant certifying micro entity status, See 37 CFR 1.29

L Applicant asserting small entity status. See 37 CFR 1.27

L4 Applicant changing to regular undiscounted {ee status.

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

ot

Authorized Sicnatire /Tomoki Tapida/ Pate October 8, 2021
107 Fait E

- . Tomoki Tanida N 60453

Fyped or printed name Registration No.

PageZof3
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Docket No.: 093265-0063
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Reissue Application of: :  Customer Number: 20277
Masaaki YAMADA Confirmation Number: 3220
Application No.: 16/260,879 Group Art Unit: 3992

Filed: January 29, 2019 Allowed: July 8, 2021

For: INFORMATION PROCESSING APPARATUS : Examiner: R. L. Nasser

COMMENTS ON STATEMENT OF REASONS
FOR ALLOWANCE UNDER 37 C.F.R. § 1.104(e)

MS Issue Fee

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Applicant thanks the Examiner for the Notices of Allowances and statement of Reasons for
Allowance mailed on July 8, 2021 and November 23, 2020, indicating that claims 1-5 are allowed.
Without withdrawing any of the allowed claims from issue, Applicant submits these comments.

The Examiner made characterizations and assertions about the claims and the related prior
art in the statement of Reasons for Allowance. Although Applicant agrees with the Examiner’s
ultimate conclusions that the claims are patentable because the prior art does not teach or suggest
the claimed features set forth in the claims, Applicant does not necessarily agree with each or every
characterization and assertion contained in the Examiner’s statement.

Furthermore, it is understood that the Examiner’s characterizations were for purposes of
referring to the prior art, and do not in any way imply that the claims are limited by words not
actually present in the claims. Therefore, unless expressly noted otherwise, Applicant declines to
subscribe to any statement or characterization contained in the Notice of Allowance and its

accompanying Reasons for Allowance.
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Application No.: 16/260,879 Docket No.: 093265-0063

Further, during the reissue proceeding, the claims of the application were subject to various
rejections. See e.g., Non-Final Office Action, dated January 22, 2020 and Final Office Action
August 5, 2020. For example, then pending claims 8-34 were rejected under 35 USC § 112 and for
impermissible broadening under 35 USC § 251 as the reissue application was filed two years after
the original issue date. As Applicant stated in its previous responses, Applicant’s cancellation of
claims 8-34 and silence as to certain rejections should not be taken as an acquiesce to each of the
rejections or . Indeed, Applicant asserts that new claims 8-34 were supported by the specification
but Applicant did not specifically traverse these rejections under 35 USC § 112 because the
cancelation of claims 8-34 to overcome the rejection under 35 USC § 251 rendered the remaining
rejections moot. Further, Applicant canceled claims 8-34 to expedite allowance of claims 1-7 and to
overcome the alleged impermissible broadening, not because Applicant agreed with the Examiner’s
rejections under 35 USC § 112 and not because Applicant agreed to disclaim claim scope of claims
8-34 during prosecution.

The Examiner is thanked for his time and patience and Applicant agrees that the claims are
patentable over the cited references.

Please charge any additional required fees, charge any underpayments, or credit any
overpayment, to Deposit Account No. 50-0417, under Order No. 093265-0063 from which the
undersigned is authorized to draw.

Respectfully submitted,
MCDERMOTT WILL & EMERY LLP
/Tomoki Tanida/

Tomoki Tanida
Registration No. 60,453

The McDermott Building Please recognize our Customer No. 20277 as
500 North Capitol Street, NW our correspondence address.

Washington, DC 20001-1531

Phone: (202) 756-8196 TT:mb

Facsimile: (202) 756-8087

Date: October 8, 2021
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Electronic Patent Application Fee Transmittal

Application Number: 16260879

Filing Date: 29-Jan-2019

Title of Invention: INFORMATION PROCESSING APPARATUS
First Named Inventor/Applicant Name: Masaaki YAMADA

Filer: Tomoki Tanida/Monique Blakey
Attorney Docket Number: 093265-0063

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

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

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

REISSUE ISSUE FEE 1511 1 1200 1200

Samsung - Exhibit 1005 - Page 5




Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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Electronic Acknowledgement Receipt

EFS ID: 43989954
Application Number: 16260879
International Application Number:
Confirmation Number: 3220

Title of Invention:

INFORMATION PROCESSING APPARATUS

First Named Inventor/Applicant Name:

Masaaki YAMADA

Customer Number:

20277

Filer:

Tomoki Tanida/Monique Blakey

Filer Authorized By:

Tomoki Tanida

Attorney Docket Number: 093265-0063
Receipt Date: 08-0CT-2021
Filing Date: 29-JAN-2019

Time Stamp: 17:44:04

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1200

RAM confirmation Number E202108H44292160

Deposit Account

Authorized User

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

Samsung - Exhibit 1005 - Page 7




File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
381704
1 Issue Fee Payment (PTO-85B) issue_fee.pdf no 1
6652682210fd8d0be31c5c010e76472d67d|
85c6e
Warnings:
Information:
27687
5 Post AIIowaTce Cqmmunlcatlon - comments.pdf o 2
ncomi ng 777ffe2e978f3e31e19622d0694e21a8b20¢]
a59%4
Warnings:
Information:
37922
3 Fee Worksheet (SB06) fee-info.pdf no 2
4092419b5ccf171b75a4ddbc83cfb5f2e1 b
9c91
Warnings:
Information:
Total Files Size (in bytes): 447313

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.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
20277 7590 07/08/2021
MCDERMOTT WILL & EMERY LLP NASSER, ROBERT L
THE MCDERMOTT BUILDING
500 NORTH CAPITOL STREET, N.W. | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20001 3992
DATE MAILED: 07/08/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/260,879 01/29/2019 Masaaki YAMADA 093265-0063 3220

TITLE OF INVENTION: INFORMATION PROCESSING APPARATUS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 10/08/2021

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:

I. 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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

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

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

20277 7590 07/08/2021 Certificate of Mailing or Transmission
MCDERMOTT WILL & EMERY LLP 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
THE MCDERMOTT BUILDING addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
500 NORTH CAPITOL STREET. N.W. the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
WASHINGTON, DC 20001 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/260,879 01/29/2019 Masaaki YAMADA 093265-0063 3220
TITLE OF INVENTION: INFORMATION PROCESSING APPARATUS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 10/08/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
NASSER, ROBERT L 3992 345-173000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

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

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

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

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

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

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

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

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

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

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 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.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/260,879 01/29/2019 Masaaki YAMADA 093265-0063 3220
20277 7590 07/08/2021 | EXAMINER |
MCDERMOTT WILL & EMERY LLP NASSER, ROBERT L
THE MCDERMOTT BUILDING
500 NORTH CAPITOL STREET, N.W. | ARTUNIT PAPERNUMBER |
WASHINGTON, DC 20001 3992

DATE MAILED: 07/08/2021

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly, the above-
identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 154(b).

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
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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 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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



Application No. Applicant(s)
) o 16/260,879 YAMADA, Masaaki
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ROBERT L NASSER 3992 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the RCE filed 2/22/2021.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-5. 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) MAIl by (JSome  *c) [ None of the:
1. [J Certified copies of the priority documents have been received.
2. vl Certified copies of the priority documents have been received in Application No. 13366983 .

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.

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

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

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

Attachment(s)

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

2.} Information Disclosure Statements (PTO/SB/08), 6. ¥i Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 2/22/2021.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (3 Other .

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

/ROBERT L NASSER/
Primary Examiner, Art Unit 3992

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210616
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Application/Control Number: 16/260,879 Page 2
Art Unit: 3992

DETAILED ACTION
I. ACKNOWLEDGEMENTS

This Office Action addresses U.S. Application No. 16/260,879 (the “879 Application” or
“instant application”). Based upon a review of the instant application, the actual filing date of
the instant application is December 11, 2017. Because the instant application was on or after
September 16, 2012, the statutory provisions of the America Invents Act (“AIA”) will govern
this proceeding.

The instant application is a reissue application US Patent No. 8,654,093, (*’093 Patent”),
which was filed as US Application 13/366983 (“the ‘983 Application”), entitled

“INFORMATION PROCESSING APPARATUS.”

This office action is being issued following Applicant’s response of 2/22/2021, which

included: 1) a request for RCE and 2) an IDS.

Based upon Applicant’s statements as set forth in the instant application and after the
Examiner's independent review of the ‘093 patent itself and its prosecution history, the Examiner
finds that he cannot locate any ongoing proceeding before the Office or current ongoing
litigation involving the ‘093 patent. Also based upon the Examiner's independent review of the
‘093 patent itself and the prosecution history, the Examiner cannot locate any previous

reexaminations, supplemental examinations, or certificates of correction.

II. CLAIM STATUS
The 093 Patent issued with claims 1-7 (“Patented Claims”). The preliminary amendment
filed with this reissue application adds claims 8-33. The preliminary amendment of 4/8/2019

adds claim 34. The amendment of 7/22/2020 amends claims 1 and 2 and cancels claims 6-34.

Samsung - Exhibit 1005 - Page 14



Application/Control Number: 16/260,879 Page 3
Art Unit: 3992

The Amendment of 11/5/2020 amends claim 1. As of the date of this Office Action, the status of
the claims is:
a. Claims 1-5 (“Pending Claims”).

b. Claims 1-5 are treated on the merits below (“Examined Claims”)

ITI. AMENDMENTS OF 11/5/2020
The amendment to the filed on 11/5/20207/22/2020 have been entered and considered.
I
IV. PRIORITY CLAIMS

Based upon a review of the instant application and ‘093 patent, the Examiner finds that
the ‘093 patent does not claim any domestic priority.

Based upon a review of the ‘093 Patent itself, the Examiner finds that Applicant is
claiming foreign priority under 35 USC § 119(a) to Japanese document 2011-025576, filed
February 9, 2011.

Because the effective filing date of the instant application is not on or after March 16,
2013, the AIA First Inventor to File (“AIA-FITF”) provisions do not apply. Instead, the earlier

‘First to Invent’ provisions apply.

V. REISSUE DECLARATION

The reissue declaration filed 7/22/2020 is approved.
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Application/Control Number: 16/260,879 Page 4
Art Unit: 3992

VI. ALLOWABLE SUBJECT MATTER

Claims 1-5 are allowable.

Claims 1-5 define over the art in that none of the art associates a numeral password with
the first information, where the first information comprises first input information corresponding
to a pad of the finger and second input information corresponding to a second portion of a finger,
as claimed. The combination used in the last office action, Kuncl and Townsend, distinguished
between the finger touch and a palm or side of hand touch, but does not have the reference
identification information being based on a first portion of a finger, the pad, and a second portion
of the finger. In addition, while Ghassabian does have reference information corresponding to
multiple finger portions, the device does not associate a numeral password with the first

information, corresponding to first and second portions of the finger

VII. CONCLUSION
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ROBERT L NASSER whose telephone number is (571)272-
4731. The examiner can normally be reached on M-F 8-6.
Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at

http://www.uspto.gov/interviewpractice.
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Application/Control Number: 16/260,879 Page 5
Art Unit: 3992

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Alexander Kosowski can be reached on (571) 272-3744. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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 https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access to
the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service Representative or access to

the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/ROBERT L NASSER/

Primary Examiner, Art Unit 3992
Conferees:
/JOSHUA D CAMPBELL/

Primary Examiner, Art Unit 3992

/ALEXANDER J KOSOWSKY/
Supervisory Patent Examiner, Art Unit 3992
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢.60 879 YAMADA. Masaaki

H “ “H“ Examiner Art Unit

ROBERT L NASSER 3992
CPC
Symbol Type Version
GOBF : F 2013-01-01
GO6F | 2013-01-01
GO6F | 2013-01-01
GO6F | 2013-01-01
GO6F | 2013-01-01
GO6F A 2013-01-01
GO6F A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 5
/ROBERT L NASSER/ 16 June 2021 . . A
Primary Examiner, Art Unit 3992 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 3
U.S. Patent and Trademark Office Part of Paper No.: 20210616
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢.60 879 YAMADA, Masaak

ROBERT L NASSER 3992

INTERNATIONAL CLASSIFICATION

CLAIMED

GOBF | 041
G09G { 10
NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 5

/ROBERT L NASSER/ 16 June 2021 . . A
Primary Examiner, Art Unit 3992 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 3
U.S. Patent and Trademark Office Part of Paper No.: 20210616

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢.60 879 YAMADA, Masaak

ROBERT L NASSER 3992

(0 Claims renumbered in the same order as presented by applicant (] CPA (3 T.D. [J R.1.47
CLAIMS

Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
1 1

~N[o|joa|A~|wIN
~N[o|joa|A~|wIN

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 5

/ROBERT L NASSER/ 16 June 2021 . . A
Primary Examiner, Art Unit 3992 O.G. Print Claim(s) | O.G. Print Figure

(Primary Examiner) (Date) 1 3
U.S. Patent and Trademark Office Part of Paper No.: 20210616
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes |60 879 YAMADA, Masaaki
T
ROBERT L NASSER 3992
CPC - Searched*
Symbol Date Examiner
GO6F 3/041, 21/31 11/10/2020 nasser
G09G 5/10 11/10/2020 nasser
GO6F 3/041, 21/31 06/16/2021 nasser
G09G 5/10 06/16/2021 nasser
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
east search attached 01/09/2020 nasser
east search 11/10/2020 nasser
search attached 06/16/2021 nasser

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20210616
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes |60 879 YAMADA, Masaaki
T
ROBERT L NASSER 3992
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
GO6F 3/041, 21/31 11/10/2020 NASSER
G09G 5/10 11/10/2020 NASSER
GO6F 3/041, 21/31 06/16/2021 nasser
G09G 510 06/16/2021 nasser

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20210616
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Application No. Art Unit
United States Patent And Trademark pplication To reon

Office 16/260,879 3992

Examiner AlA Status
Reissue Terminal Disclaimer

Review Form

ROBERT L NASSER No

The Maintenance fee status is:
¥ up to date

not up to date

(Consult with SPRS)

Original Patent Number of
Patent to be Reissued is: 8654093

Is there a terminal disclaimer filed and accepted during the prosecution of (i) the current reissue application, (ii} the
underlying patent, and/or (iii} reexamination proceeding(s) of the underlying patent?

¥ NO
YES (Complete the rest of the form)

The reissue patent is subject to Terminal Disclaimer(s) that was/were:

U filed and accepted (DISQ or DISQ.E.FILE) during the prosecution of the current reissue application.
(Enter terminal disclaimer(s) filing date(s) below}).

The underlying patent of the current reissue application is subject to Terminal Disclaimer(s)
that was/were:

(] accepted (DISQ or DISQ.E.FILE) and of record in the prosecution of the underlying patent and/or reexamination
procceeding(s) of the underlying patent. (Enter application/control no(s) and terminal disclaimer(s) filing date(s)
below).

U.S. Patent and Trademark Office Last revised: 12/2016
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Doc code:1DS PTOSEN8 ((2-18)
; N . . vy Approved for use through 1302020 OMB 0851 0041
Doc description: information Disclosure Statement (DS} Filed LS. Fatent and Trademark Office; U.5. DEPARTMENT DF COMMEREE

Under the Paperwork Reduction Act of 1885, no persons. are required to respond to.a collectinn of information unfess # contains a valid OMB: control number

Application Number 16260878
Filing Date 2018-01-28
INFORMATION DISCLOSURE First Named Ihwentor | Masaaki YAMADA
STATEMENT BY APPLICANT [ P
{ Not for submission under 37 CFR 1.89)
Examiner Name R.1. Nasser
Atlorney Dockel Number 093285-D083

U.S.PATENTS

Pages Columns Lines where

E{@"Tner Lite Fatent Number Kind .| issue Date Name of Patentee or Appiicant Relevant Passages or Relevant
Initial Na Codet of cited Document —
Figures Appear
3 7583000 B1 2009-08-22 Chin
2 8954882 B2 2005-10-11 Serpa

3 7505804 B2 2009-10-20 Wiisen

I you wish to add additional 1.5, Patend citation information please click the Add bulion.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner Gite No FPublication Kind | Publication MName of Patentee or Applicant 22?:5’%0;‘:;:’22? ggix nt
Initiat* Number Codet| Date of cited Document alevah ge ieva
Figures Appear
1

If vou wish to add additional 1.5, Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentes of Pages, Columins, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant f ft d where Relevant 5
Initial® No | Numberd Codeli Coded Date PP ot Gite Passages or Relevaint
Document
Figures Appear
1 10-2010-00035672 KR A 2010-01-11 frevo, Inc wiEnglish transiation ]
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Application Number 18280879

Filing Date 2019-01-28
INFORMATION DISCLOSURE First Named Inventor | Masaaki YAMADA
STATEMENT BY APPLICANT At Uni =
Lo mt 3882
{ Not for submission under 37 CFR 1.99)
Examiner Name R.L. Nassar

Atlorney Dockel Number 083265-0063

if you wish to add additional Foreign Patent Document citation information please clich the Add bution

NON-PATENT LITERATURE DOCUMENTS

Exarminer| Cite include name of the author {in CAPITAL LETTERD), title of the article {when appropriate), title of the item
Initi;i 5; No (book, magazine, joumal, sarjal, sympasium, catalog, elc}, date, pages(s). volume-issus number{s}, TS
publisher, city andior country where published.
1 ]
If you wish to add additional nar-patent literatire docurment citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature v /ROBERT L NASSER/ Date Considered 06/16/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 808, Draw line through a
citation if not in conformance and not considered. include copy of this form with next communication to applicant.

tSes Kind Codes of USPTD Patent Docuivents abwwny BEPTO GOV or MPEP 8011.04. 7 Enter office that issuad the docurmend, by the twio-letier cddé JRIPQ

Standard ST.3). * For Japanese patent docuaments, the indication of the vear of the reign of the Empsror must precede the serial number of the patent document.
* Kind pf document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 i possible. . & dpplicant isto place a chack mark hera i
English language ranslation is atlached.
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ALL REFERENCES CONSIDERED EXCEPT WHERE 2@msungzdodibit/ 2005 PPage 25



Application Number 18280879

Filing Date 2019-01-28
INFORMATION DISCLOSURE First Named Inventor | Masaaki YAMADA
STATEMENT BY APPLICANT At Uni =
Lo mt 3882
{ Not for submission under 37 CFR 1.99)
Examiner Name R.L. Nassar

Atlorney Dockel Number 083265-0063

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.68 o make the appropriate selaction(s):

That each item of information coniained 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 filfing of the
information disclosure statement. See 37 CFR 1.87{e}{1).

OR

That no iem of information contained in the information distiosure statement was giled in a communication from a
foreign patent office in a counterpart foreign application, and, {o the knowledge of the person signing the certification
aftet making reasonable inquiiry, no ftem of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 COFR 1.56{(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87{(e}2).

[[] See attached certification statement.
[[] The fee setforth in 37 CFR 1.17 {p) has been submitted herewith.

(] A certification statement is not submitted herewith.

SIGNATURE
A sighature of the applicant or representative is required in accordance with CFR 133, 10.18. Please see CFR 1.4{d}) for the
foray of the signature.

Signature {Tomoki Tanidaf Bate (YYYY-MM-DD) 2021-02-32

Name/Print Tormaki Tanida Regisiration Number 60,453

This collection of information is required by 37 CFR 1.897 and 1.98. The information is required to oblain or retain 2 banefif by the
public which is fo file (and by the USPTO o process} an application. ‘Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated {o laka 1 hour {o complete, including gathering, preparing and submitling the completed
application forry to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reqguire {o complete this form and/for suggestions for reducing this burden, should he sent to the Chief Information Officer, U.S.
Patent and Trademark Dffice, U.8. Depariment of Commerce, P.O. Boo 1450, Alexandria, VA 22313-1450. DONQOT 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 1874 (P.L. 93-578) requires that vou be given certain information in connection with your submission of the
atiached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
thaty (1) the general authority for the collection of this information s 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 fo
process and/or examine your submission related to a patent appiication or patent. i vou do not fumish the requested
information, the U.S. Palentand Trademark Office may not be able to process and/or examing your submission, which may
resuit 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.8.C. 552a). Records from this system of records may be disciosed fo 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 o a
court, magistrate, or administrative tribunal, including disclosures o oppasing counsel in the course of seltlement
nagotiations.

A record in this system of records may be disclosed, asa routine use, to a Member of Congress submitting a
request involving an individual, {0 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 fo perform a contract. Recipients of information shall be required {o 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, o the international Bureau of the World inlelleciual Property Organization, pursuant
{0 the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, & anocther federal agency for purposes of
National Security review (35 U.8.C. 181) and for review pursuant io the Atomic Energy Act (42 1L1.5.C. 218{c}).

A record from this system of records may be disclosed, as a routine use, o the Adminisirator, General Services, or
histher designee  during an inspection of records cohducted by (GSA as part of that agency’s responsikility to
recommend improvements in records management practices and programs, under authority of 44 U.5.C. 2804 and
2808, Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {Le., GSA or Comiinerce) directive. Buch disclosure shall not be used {o make
determingtions abeout individuals.

A recard from this system of records may be disclosed, as a routine use, 1o the public after either publication of
the application pursuant to 35 U.5.C. 122{b) or issuance of a palent pursuani to 35 U.S.C, 151. Fusther, a record
may be disclosed, subject to the limitations of 37 CFR 1,14, as a routine use, 1o the public if the record was filed in
an application which bacame abandoned or in which the proceedings were terminated and which application is
referenced by either a published application,.an application opern to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or iocal law
enforcement agency, if the USPTO becomes awate of a violation or potential violation of aw or regulation,
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 1 "8654093".pn. (USPAT) OR OFF OFF 2019/12/09
03:52 PM
L2 1 "8982086".pn. (USPAT) OR OFF OFF 2019/12/09
03:54 PM

L3 0 "8654093".pn. and (USPAT) OR OFF OFF 2019/12110
fingerprint 01:16 PM

L4 0 "8654093".pn. and (USPAT) OR OFF OFF 2019/12110
finger adj print 01:16 PM
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L6 0 "8654093".pn. and (USPAT) OR ON ON 2019/12110
fingerprint 01:17 PM

L7 1 "8654093".pn. and (USPAT) OR ON ON 2019/12110
reference 01:18 PM
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L11 1 "20050162407" (US-PGPUB; USPAT) |OR ON ON 2019/12110

05:10 PM
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panel) same ((fingertip 05:12 PM
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pad)))

L13 108 ("2007/0097096").URP |(USPAT) OR OFF OFF 2019/12/11
N. 12:23 PM

L14 3 L13 and ((fingertip or (US-PGPUB; USPAT) |OR ON ON 2019/12/11
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L15 0 ("8654093").URPN. (USPAT) OR OFF OFF 2019/12/11
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pad))))

L17 4 touch adj (screen or (US-PGPUB; USPAT) |OR ON ON 2019/12/11
panel) and (password 12:35 PM
same ((fingertip or
(finger adj tip)) same
(fingerpad or (finger adj
pad))))
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L18 4 (password same (US-PGPUB; USPAT) |OR ON ON 2019/12/11
((fingertip or (finger adj 12:35 PM
tip)) same (fingerpad or
(finger adj pad))))

L19 0 (pid same ((fingertip or |(US-PGPUB; USPAT) |OR ON ON 2019/12/11
(finger adj tip)) same 12:35 PM
(fingerpad or (finger adj
pad))))

L20 1 (code same ((fingertip | (US-PGPUB; USPAT) |OR ON ON 2019/12/11
or (finger adj tip)) same 12:36 PM
(fingerpad or (finger adj
pad))))

L21 2 ("20050162407" | (US-PGPUB; USPAT; |OR OFF OFF 2019/12/11
"5844547").PN. USOCR) 12:36 PM

L22 1 "8654093".pn. and (USPAT) OR ON ON 2019/12/11
range 01:29 PM

L23 687910 touch adj (screen or (US-PGPUB; USPAT) |OR ON ON 2019/12/11
panel) 02:32 PM

L24 12567 L23 and (contact adj (US-PGPUB; USPAT) |OR ON ON 2019/12/11
area) 02:32 PM

L25 809 ((fingertip or (finger adj |(US-PGPUB; USPAT) |OR ON ON 2019/12/16
tip)) same (fingerpad or 06:17 PM
(finger adj pad)))

L26 173 touch adj (screen or (US-PGPUB; USPAT) |OR ON ON 2019/12/16
panel) and ((fingertip or 06:18 PM
(finger adj tip)) with
(fingerpad or (finger adj
pad)))

L27 0 unlock with screen with |(US-PGPUB; USPAT) |OR ON ON 2020/01/06
contact adj area with 11:34 AM
threshold

L28 0 unlock$3 with screen (US-PGPUB; USPAT) |OR ON ON 2020/01/06
with contact adj area 11:34 AM
with threshold

L29 29 unlock$3 with screen (US-PGPUB; USPAT) |OR ON ON 2020/01/06
with area with threshold 11:35 AM

L30 14348 unlock with screen (USPAT) OR OFF OFF 2020/01/06
wqith id adj code 12:57 PM

L31 0 unlock with screen wiith | (USPAT) OR OFF OFF 2020/01/06
id adj code 12:58 PM

L32 0 unlock with screen with |(USPAT) OR OFF OFF 2020/01/06
id adj code 12:58 PM

L34 350 unlock with screen with |(US-PGPUB; USPAT) |OR OFF OFF 2020/01/06
passcode 12:58 PM

L35 0 tocu adj (screen or (US-PGPUB; USPAT) |OR OFF OFF 2020/01/06
panel) and ((two adj 01:04 PM
step) with
authentication)

L36 261 touch adj (screen or (US-PGPUB; USPAT) |OR OFF OFF 2020/01/06
panel) and ((two adj 01:04 PM
step) with
authentication)
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L37 2 "20100253471" and (US-PGPUB; USPAT) |OR OFF OFF 2020/01/06
authentication 01:08 PM

L38 279 unlock with screen with |(US-PGPUB; USPAT) [OR OFF OFF 2020/01/06
passcode and touch 01:11 PM

L39 0 unlock with screen with [(EPO) OR OFF OFF 2020/01/06
passcode and touch 01:20 PM

L40 1 unlock with touch with [ (EPO) OR OFF OFF 2020/01/06
area 01:20 PM

L41 15 unlock with area (EPO) OR OFF OFF 2020/01/06

01:21 PM
L42 1 "2148497" (EPO) OR OFF OFF 2020/01/06
01:21 PM

L43 0 "20100020035" and (US-PGPUB; USPAT) |OR ON ON 2020/01/06
password 01:23 PM

L44 2 "20100020035" and (US-PGPUB; USPAT) |OR ON ON 2020/01/06
code 01:23 PM

L45 2 "20100020035" and (US-PGPUB; USPAT) |OR ON ON 2020/01/06
pass$4 01:23 PM

L46 693596 touch adj (screen or (US-PGPUB; USPAT) |OR ON ON 2020/01/06
panel) 01:26 PM

L47 3036 L46 and accident$5 (US-PGPUB; USPAT) |OR ON ON 2020/01/06
with area 01:27 PM

L48 48 L46 and detect with (US-PGPUB; USPAT) |OR ON ON 2020/01/06
accident$5 with area 01:27 PM

L49 149 L46 and detect$3 with | (US-PGPUB; USPAT) |OR ON ON 2020/01/06
accident$5 with area 01:27 PM

L50 28 L46 and detect$3 with | (US-PGPUB; USPAT) |OR ON ON 2020/01/06
accident$5 with area 01:31 PM
with touch

L51 7072 L46 and detect$3 with | (US-PGPUB; USPAT) |OR ON ON 2020/01/06
finger with area with 01:34 PM
touch

L52 53268 L46 and detect$3 with | (US-PGPUB; USPAT) |OR ON ON 2020/01/06
finger or heel with area 01:35 PM
with touch

L53 5 L46 and detect$3 with | (US-PGPUB; USPAT) |OR ON ON 2020/01/06
finger with heel with 01:35 PM
area with touch

L54 7 L46 and detect$3 with | (US-PGPUB; USPAT) |OR ON ON 2020/01/06
glanc$3 with area with 01:36 PM
touch

L55 29 L46 and detect$3 with | (US-PGPUB; USPAT) |OR ON ON 2020/01/06
inadvertent with area 01:36 PM
with touch

L56 6 ("20040046744" | (US-PGPUB; USPAT; |OR OFF OFF 2020/01/06
"20080042994" | USOCR) 01:38 PM
"20110050576" |
"20110154390" |
"20110221684").PN.
OR ("8248385").URPN.

L57 5 L56 and area (US-PGPUB; USPAT; |OR OFF OFF 2020/01/06
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USOCR) 01:38 PM
L58 4 L46 and identif$6 with [(US-PGPUB; USPAT) |OR ON ON 2020/01/06
(inadvertent$3 or 01:41 PM
accident$5) with area
with touch
L59 1 "10416876".pn. and (US-PGPUB; USPAT) |OR ON ON 2020/01/06
accidental 01:42 PM
L60 1 "10416876".pn. and (US-PGPUB; USPAT) |OR ON ON 2020/01/06
ignor$5 01:43 PM
L61 1 "10416876".pn. and (US-PGPUB; USPAT) |OR ON ON 2020/01/06
area 01:43 PM
L62 463 L46 and (inadvertent$3 [(US-PGPUB; USPAT) |OR ON ON 2020/01/06
or accident$5) with area 02:10 PM
with touch
L63 1536433 |L62 nor L55 (US-PGPUB; USPAT) |OR ON ON 2020/01/06
02:10 PM
L64 434 L62 not L55 (US-PGPUB; USPAT) |OR ON ON 2020/01/06
02:10 PM
L65 350 L34 not L48 (US-PGPUB; USPAT) |OR ON ON 2020/01/06
02:11 PM
L66 425 L64 not L48 (US-PGPUB; USPAT) |OR ON ON 2020/01/06
02:11 PM
L6e7 2 "20070152976" and (US-PGPUB; USPAT) |OR ON ON 2020/01/06
area 02:15 PM
L68 171901 touch adj (screen or (US-PGPUB; USPAT) |OR ON ON 2020/01/06
panel) and mobile adj 02:57 PM
device
L69 1124 L68 and (keypad with | (US-PGPUB; USPAT) |OR ON ON 2020/01/06
(password or passcode 02:59 PM
or (pass adj word) or
(pass adj code)))
L70 0 "201200075098" and (US-PGPUB; USPAT) |OR ON ON 2020/01/06
touch 03:38 PM
L71 2 "20120075098" and (US-PGPUB; USPAT) |OR ON ON 2020/01/06
touch 03:38 PM
L72 1 "20050253814" (US-PGPUB; USPAT) |OR ON ON 2020/01/06
04:06 PM
L73 0 tocuh adj (screen or (US-PGPUB; USPAT) |OR ON ON 2020/01/06
panel) AND 04:12 PM
(PASSCODE WITH
REGOSTRATION)
L74 0 tocuh adj (screen or (US-PGPUB; USPAT) |OR ON ON 2020/01/06
panel) AND 04:12 PM
(PASSCODE WITH
REGISTRATION)
L75 136 touch adj (screen or (US-PGPUB; USPAT) |OR ON ON 2020/01/06
panel) AND 04:13 PM
(PASSCODE WITH
REGISTRATION)
L76 1 "8718874".pn. (US-PGPUB; USPAT) |OR ON ON 2020/01/07
09:29 AM
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L77 1 "4352960".pn. (US-PGPUB; USPAT) |OR ON ON 2020/01/07
09:52 AM

L78 725227 smartphone or smart (US-PGPUB; USPAT) |OR ON ON 2020/01/07
adj phone 09:59 AM

L79 532 L78 and ((passcode or |(US-PGPUB; USPAT) |OR ON ON 2020/01/07
(pass adj code)) with 10:00 AM
register$5)

L80 323 ((cellular adj (telephone |(US-PGPUB; USPAT) |OR ON ON 2020/01/07
or phone)) or cellphone) 01:47 PM
and ((passcode or
(pass adj code)) with
register$5)

L81 7400 ((cellular adj (telephone |(US-PGPUB; USPAT) |OR ON ON 2020/01/07
or phone)) or cellphone) 01:47 PM
and ((password or
(pass adj word)) with
register$5)

L82 4294 ((cellular adj (telephone |(US-PGPUB; USPAT) |OR ON ON 2020/01/07
or phone)) or cellphone) 01:47 PM
and ((password or
(pass adj word)) near7
register$5)

L83 725227 smartphone or smart (US-PGPUB; USPAT) |OR ON ON 2020/01/07
adj phone 01:48 PM

L84 5628 L83 and ((password or |(US-PGPUB; USPAT) |OR ON ON 2020/01/07
(pass adj word)) near7 01:48 PM
register$5)

L85 3565 L83 and ((password or |(US-PGPUB; USPAT) |OR ON ON 2020/01/07
(pass adj word)) near7 01:52 PM
registration)

L86 4464287 |"20070238449" ands (US-PGPUB; USPAT) |OR ON ON 2020/01/07
register$4 01:57 PM

L87 1 "20070238449" and (US-PGPUB; USPAT) |OR ON ON 2020/01/07
register$4 01:57 PM

L88 1 "20070238449" and (US-PGPUB; USPAT) |OR ON ON 2020/01/07
register$4 same 02:01 PM
password

L89 369 L83 and ((password or |(US-PGPUB; USPAT) |OR ON ON 2020/01/07
(pass adj word)) with 02:03 PM
(initializ$ or (set adj
up))) with (stor$3)

L90 1 "20100180336" (USPAT) OR OFF OFF 2020/01/07

02:28 PM

L91 2 "20100180336" (US-PGPUB; USPAT) |OR OFF OFF 2020/01/07

02:28 PM

L92 1942720 |"20050253814" and (US-PGPUB; USPAT) |OR ON ON 2020/01/07
touch panel 04:40 PM

L93 0 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
touch panel 04:40 PM

L94 1 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
touch screen 04:40 PM

L95 1 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
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finger 04:41 PM
L96 0 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
finger and password 04:42 PM
L97 0 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
finger and pass word 04:42 PM
L98 0 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
finger and pass code 04:42 PM
L99 0 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
finger and passcode 04:42 PM
L100 134 unlock with screen with |(USPAT) OR OFF OFF 2020/01/07
passcode 04:52 PM
L101 1 "8654093".pn. (USPAT) OR OFF OFF 2020/01/07
04:52 PM
L102 0 L101 and (US-PGPUB; USPAT) |OR ON ON 2020/01/07
ghassabian.in. 04:52 PM
L103 25 touch adj (screen or (US-PGPUB; USPAT) |OR ON ON 2020/01/07
panel) same ((fingertip 04:53 PM
or (finger adj tip)) with
(fingerpad or (finger adj
pad)))
L104 0 L103 and (US-PGPUB; USPAT) |OR ON ON 2020/01/07
ghassabian.in. 04:53 PM
L105 0 L104 and (US-PGPUB; USPAT) |OR ON ON 2020/01/07
ghassabian.in. 04:53 PM
L106 4 touch adj (screen or (US-PGPUB; USPAT) |OR ON ON 2020/01/07
panel) and (password 04:53 PM
same ((fingertip or
(finger adj tip)) with
(fingerpad or (finger adj
pad))))
L107 0 L106 and (US-PGPUB; USPAT) |OR ON ON 2020/01/07
ghassabian.in. 04:53 PM
L108 4 touch adj (screen or (US-PGPUB; USPAT) |OR ON ON 2020/01/07
panel) and (password 04:53 PM
same ((fingertip or
(finger adj tip)) same
(fingerpad or (finger adj
pad))))
L109 0 L108 and (US-PGPUB; USPAT) |OR ON ON 2020/01/07
ghassabian.in. 04:53 PM
L110 0 L109 and (US-PGPUB; USPAT) |OR ON ON 2020/01/07
ghassabian.in. 04:53 PM
L111 1 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
(touch or contact) 04:58 PM
L112 1 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
(processor or controller) 05:00 PM
L113 1 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
(microprocessor or 05:04 PM
controller)
L114 0 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
(microprocessor) 05:04 PM
06/16/2021 11:03:01 AM Page 6 of 16

Workspace: 16260879

Samsung - Exhibit 1005 - Page 34




L115 1 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
(computer) 05:05 PM
L116 1 "20050253814" and tip |(US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
same flat 05:10 PM
L117 0 "8654093".pn. and (USPAT) OR OFF OFF 2020/01/07
finger same edge 05:22 PM
L118 0 "8654093".pn. and edge | (USPAT) OR OFF OFF 2020/01/07
05:22 PM
L119 2 "20100180336" and (US-PGPUB; USPAT) |OR OFF OFF 2020/01/07
security 05:23 PM
L120 2 "20100180336" and (US-PGPUB; USPAT) |OR OFF OFF 2020/01/07
unlock 05:23 PM
L121 0 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
unlock$3 05:24 PM
L122 1 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
security 05:24 PM
L123 1 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/07
lock$3 05:24 PM
L124 3503 calibrat$4 with display |(US-PGPUB; USPAT) (ADJ ON ON 2020/01/08
with instructions 10:11 AM
L125 2256 L124 and (touch adj (US-PGPUB; USPAT) |ADJ ON ON 2020/01/08
(screen or panel)) 10:21 AM
L126 84 L124 and (touch adj (US-PGPUB; USPAT) |ADJ ON ON 2020/01/08
(screen or panel)) and 10:22 AM
(calibrat$4 same finger)
L127 1321 calibrat$4 with (display |(US-PGPUB; USPAT) (ADJ ON ON 2020/01/08
near10 instructions) 10:22 AM
L128 55 L127 and (touch adj (US-PGPUB; USPAT) |ADJ ON ON 2020/01/08
(screen or panel)) and 10:23 AM
(calibrat$4 same finger)
L129 2 "20070195067" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/08
instructions 10:25 AM
L130 61 calibrat$4 with (display |(US-PGPUB; USPAT) (ADJ ON ON 2020/01/08
near10 instructions) and 10:29 AM
(calibrat$4 with (touch
adj (screen or panel)))
L131 1 "8654093".pn. and (USPAT) OR OFF OFF 2020/01/08
shaded 10:42 AM
L132 1 "8654093".pn. and (USPAT) OR OFF OFF 2020/01/08
(tap$3 or flick$3 or 10:43 AM
drag$4 or pinch$3)
L133 0 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/08
pinch$3 10:46 AM
L134 1 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/08
tap$4 10:46 AM
L135 0 "20050253814" and (US-PGPUB; USPAT) |ADJ ON ON 2020/01/08
flick$3 10:46 AM
L136 4370 touch adj (screen or (US-PGPUB; USPAT) |OR ON ON 2020/01/08
panel) and (tap$4 same 10:47 AM
flick$4 saem drag$4
same pinch$4) same
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finger

L137 643 touch adj (screen or (US-PGPUB; USPAT) [OR ON ON 2020/01/08
panel) and (tap$4 same 10:47 AM
flick$4 same drag$4
same pinch$4) same
finger

L138 643 touch adj (screen or (US-PGPUB; USPAT) [OR ON ON 2020/01/08
panel) and (tap$4 same 10:48 AM
flick$4 same drag$4
same pinch$4) same
finger

L139 589 L138 and (smartphone [(US-PGPUB; USPAT) |OR ON ON 2020/01/08
or phone of telephone 10:49 AM
or cellphone)

L140 643 touch adj (screen or (US-PGPUB; USPAT) [OR ON ON 2020/01/08
panel) and (tap$4 same 11:02 AM
flick$4 same drag$4
same pinch$4) same
finger and flick$3 and
drag$4 and pinch$3
and tap$4

L141 589 L140 and (smartphone [(US-PGPUB; USPAT) |OR ON ON 2020/01/08
or phone of telephone 11:02 AM
or cellphone)

L142 35 L138 and (smartphone [(US-PGPUB; USPAT) |OR ON ON 2020/01/08
or phone of telephone 11:14 AM
or cellphone) and
(mov$3 with icon with
drag$4)

L143 3804 (smartphone or phone [(US-PGPUB; USPAT) |OR ON ON 2020/01/08
of telephone or 11:15 AM
cellphone) and (mov$3
with icon with drag$4)

L144 1022 (smartphone) and (US-PGPUB; USPAT) [OR ON ON 2020/01/08
(mov$3 with icon with 11:18 AM
drag$4)

L145 0 "8654093".pn. and (USPAT) OR ON ON 2020/01/08
sufficient 11:27 AM

L146 1 "8654093".pn. and (USPAT) OR ON ON 2020/01/08
contact 11:27 AM

L147 1 "8654093".pn. and (USPAT) OR ON ON 2020/01/08
range with threshold 11:27 AM

L148 274105 touch adj (screen or (USPAT) OR ON ON 2020/01/08
panel) 01:32 PM

L149 992035 touch adj (screen or (US-PGPUB; USPAT; [OR ON ON 2020/01/08
panel) USOCR; FPRS; EPO; 01:33 PM

JPO; DERWENT;
IBM_TDB)

L150 0 (touch adj (screen or (US-PGPUB; USPAT; [OR ON ON 2020/01/08
panel)) same USOCR; FPRS; EPO; 01:34 PM
capacative adj plates JPO; DERWENT;

IBM_TDB)
L151 56 (touch adj (screen or (US-PGPUB; USPAT; [OR ON ON 2020/01/08
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panel)) same capacitive |USOCR; FPRS; EPO; 01:35 PM
adj plates JPO; DERWENT;
IBM_TDB)

L152 27 (touch adj (screen or (US-PGPUB; USPAT; |OR ON ON 2020/01/08
panel)) same capacitive |USOCR; FPRS; EPO; 01:35 PM
adj plates same sensor |JPO; DERWENT,;

IBM_TDB)

L153 495 (touch adj (screen or (US-PGPUB; USPAT; |OR ON ON 2020/01/08
panel)) and capacitive |USOCR; FPRS; EPO; 01:36 PM
adj plates same sensor |JPO; DERWENT,;

IBM_TDB)

L154 0 "8654093".pn. and (USPAT) OR OFF OFF 2020/01/08
capacitive 01:44 PM

L155 1 "8654093".pn. and (USPAT) OR OFF OFF 2020/01/08
capac$9 01:45 PM

L156 0 "8654093".pn. and plate [ (USPAT) OR ON ON 2020/01/08

01:46 PM

L157 17233 (touch adj (screen or (US-PGPUB; USPAT; |OR ON ON 2020/01/08
panel)) same sensors |USOCR; FPRS; EPO; 01:49 PM
same capacitance JPO; DERWENT;

IBM_TDB)

L158 4220 (touch adj (screen or (US-PGPUB; USPAT; |OR OFF OFF 2020/01/08
panel)) same sensors |USOCR; FPRS; EPO; 01:49 PM
same capacitance JPO; DERWENT;

IBM_TDB)

L159 166 (touch adj (screen or (US-PGPUB; USPAT; |OR OFF OFF 2020/01/08
panel)) same sensors |USOCR; FPRS; EPO; 01:55 PM
same capacitance JPO; DERWENT;
same grid IBM_TDB)

L160 3596 touch adj (screen or (US-PGPUB; USPAT; |OR ON ON 2020/01/08
panel) and (sufficient USOCR; FPRS; EPO; 03:27 PM
near3 contact) JPO; DERWENT;

IBM_TDB)

L161 106 touch adj (screen or (US-PGPUB; USPAT; |OR ON ON 2020/01/08
panel) and (sufficient USOCR; FPRS; EPO; 03:27 PM
near3 contact) with JPO; DERWENT;

(determin$3) with IBM_TDB)
whether

L162 5 L149 and (unlock$ (US-PGPUB; USPAT; |OR ON ON 2020/01/08
same (finger with tip) USOCR; FPRS; EPO; 03:34 PM
same (finger with pad)) [JPO; DERWENT;

IBM_TDB)

L163 0 ryu.in. and (unlock$3 (EPO) OR ON ON 2020/01/08
with contact with area) 03:39 PM

L164 0 ryu.in. and (unlock$3 (US-PGPUB; USPAT) |OR ON ON 2020/01/08
with contact with area) 03:39 PM

L165 998 ryu.in. and (contact with | (US-PGPUB; USPAT) [OR ON ON 2020/01/08
area) 03:39 PM

L166 49 L148 and L165 (US-PGPUB; USPAT) |OR ON ON 2020/01/08

03:39 PM

L167 1 "2148497" (EPO) OR ON ON 2020/01/08

03:40 PM
06/16/2021 11:03:01 AM Page 9 of 16

Workspace: 16260879

Samsung - Exhibit 1005 - Page 37




L168 3
L169 3
L170 2
L171 1
L172 1
L173 2
L174 902877
L175 100
L176 1
L177 2
L178 2
L179 11
L180 9
L181 1
L182 2
L183 2
L184 0

(mobile adj terminal) adj
event adj control adj
method

(mobile adj terminal)
adj2 event adj control
adj method

"20100020035" and
area

"20050253814" and
(security)

"20050253814" and tip

"20100020035" and
area

touch adj (screen or
panel)

L174 and (unlock$ with
finger with portion)

"8654085".pn. and
(finger with portion)

"20100045608" and
(finger with portion)

"20100045608" and
unlock$3

("20030076306" |
"20040204129" |
"20040207606" |
"20040263488" |
"20060044280" |
"20060218325" |
"20080100586" |
"6340979" |
"7800592").PN. OR
("8654085").URPN.

L179 and finger

"20040204129" and
(firm and light)

L179 and unlock$3

"20100020035" and
unlock$3

"20050253814" and

(US-PGPUB; USPAT:
EPO)

(US-PGPUB; USPAT:
EPO)

(US-PGPUB; USPAT)
(US-PGPUB; USPAT)
(US-PGPUB; USPAT)
(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR; FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ADJ

ADJ

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

OFF

OFF

OFF

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

OFF

OFF

OFF

ON

ON

2020/01/08
03:41 PM

2020/01/08
03:41 PM

2020/01/08
03:42 PM

2020/01/08
04:13 PM

2020/01/08
04:18 PM

2020/01/09
10:21 AM

2020/01/09
10:24 AM

2020/01/09
10:24 AM

2020/01/09
10:30 AM

2020/01/09
10:33 AM

2020/01/09
10:35 AM

2020/01/09
10:38 AM

2020/01/09
10:41 AM

2020/01/09
10:44 AM

2020/01/09
10:46 AM

2020/01/09
10:51 AM

2020/01/09

06/16/2021 11:03:01 AM
Workspace: 16260879
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unlock$3 10:51 AM

L185 1 "20050253814" and (US-PGPUB; USPAT) (ADJ ON ON 2020/01/09
security 10:52 AM

L186 0 "20040204129" and (US-PGPUB; USPAT; |OR OFF OFF 2020/01/09
(firm and light) and USOCR) 11:00 AM
shad$3

L187 0 "20100045608" and (US-PGPUB; USPAT; |OR ON ON 2020/01/09
unlock$3 and shad$4 USOCR; FPRS; EPO; 11:01 AM

JPO; DERWENT;
IBM_TDB)

L188 10 L174 and display with | (US-PGPUB; USPAT; [OR ON ON 2020/01/09
touch with shad$ with USOCR; FPRS; EPO; 11:05 AM
circle$4 JPO; DERWENT;

IBM_TDB)

L189 188 L174 and display with | (US-PGPUB; USPAT; [OR ON ON 2020/01/09

shad$ with circle$4 USOCR; FPRS; EPO; 11:07 AM
JPO; DERWENT;
IBM_TDB)

L190 9 L174 and display with | (US-PGPUB; USPAT; [OR ON ON 2020/01/09
contact adj area with USOCR; FPRS; EPO; 11:10 AM
shad$3 JPO; DERWENT;

IBM_TDB)

L191 136 L174 and display with | (US-PGPUB; USPAT; [OR ON ON 2020/01/09

contact near10 shad$3 |USOCR; FPRS; EPO; 11:13 AM
JPO; DERWENT;
IBM_TDB)
L192 92 L174 and display with | (US-PGPUB; USPAT; [OR ON ON 2020/01/09
contact near10 shadow [USOCR; FPRS; EPO; 11:14 AM
JPO; DERWENT;
IBM_TDB)
L193 44 L191 not L192 (US-PGPUB; USPAT; |OR ON ON 2020/01/09
USOCR; FPRS; EPO; 11:14 AM
JPO; DERWENT;
IBM_TDB)
L194 2 "20120284297" (US-PGPUB; USPAT) (ADJ ON ON 2020/01/09
11:28 AM
L195 2 "20120289201" (US-PGPUB; USPAT) (ADJ ON ON 2020/01/09
11:30 AM
L196 1 "20120192100" (US-PGPUB; USPAT) (ADJ ON ON 2020/01/09
11:30 AM
L197 1 "201202294086" (US-PGPUB; USPAT) (ADJ ON ON 2020/01/09
11:32 AM

L198 0 "20120229406" and (US-PGPUB; USPAT) (ADJ ON ON 2020/01/09
hsape 11:32 AM

L199 1 "20120229406" and (US-PGPUB; USPAT) (ADJ ON ON 2020/01/09
shape 11:32 AM

L200 1 "20120229406" and (US-PGPUB; USPAT) (ADJ ON ON 2020/01/09
shape with unlock 11:32 AM

L201 1 "20070097096" (US-PGPUB; USPAT) (ADJ ON ON 2020/01/09

11:34 AM

L202 0 "20070097096" and (US-PGPUB; USPAT) (ADJ ON ON 2020/01/09

unlock$3 11:35 AM

06/16/2021 11:03:01 AM
Workspace: 16260879
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L203

L204

L205

L206

L207

L208

L209

L210

L211

L212

L213

L214

111

41

blow.in.

blow.in. and touch
"20120075098"
"20070152976"
"20070152976"

"20070152976" and
accident$3

"20070152976" and
unintentional

"20060236013"
"20080201548"

("0000002"|"0000008"|"
0000084"|"0000088"|"0
000200"|"0000201"|"00
00802"|"0006509"|"000
8059"|"0008605"|"0020
070"|"0020120"|"06937
22"|"2000139192""200
20181747"|"200400000
08"|"20040252867"|"20
060075256"|"20080158
170"|"20080267465"["2
0100000001"|"2010002
0020"|"20100070931"|"
20100180336"|"201101
75804"|"20110310024"|
"20120000002"|"20120
000007"|"20120000274
"|"20120084734"|"2012
0299860"|"6795569"|"6
970584"|"7289824"|"76
97729"|"7725511"|"787
7707"|"8224392"|"8654
003"|"8683582"|"88606
89"|"9223948").PN.

L212 and (finger adj
(pad or tip))

"6509847".pn. or
"6795569".pn. or
"6973226".pn. or
"6970584".pn. or
"7289824".pn. or
"7697729".pn. or
"7725511".pn. or
"7877707".pn. or
"8023700".pn. or
"8059872".pn. or

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

ADJ

ADJ

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2020/01/09
11:46 AM

2020/01/09
11:46 AM

2020/07/27
03:57 PM

2020/07/27
04:38 PM

2020/07/27
04:38 PM

2020/07/27
04:50 PM

2020/07/27
04:51 PM

2020/07/27
05:38 PM

2020/07/27
05:39 PM

2020/12/28
04:32 PM

2020/12/28
04:33 PM

2020/12/28
04:41 PM

06/16/2021 11:03:01 AM
Workspace: 16260879
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L215 7
L216 3
L217 42
L218 59

"8224392".pn. or
"8498406".pn.

"8605959".pn. or
"8683582".pn. or
"8745490".pn. or
"8860689".pn. or
"8878791".pn. or
"9223948".pn. or
"8654093".pn.

L214 and (finger adj
(pad or tip))
L215 not L213

"20020163508"
"20020181747"
"20030139192"
"20030152253"
"20040085300"
"20040252867"
"20060075256"
"20060284853"
"20070014442"
"20080049987"
"20080069412"
"20080158170"
"20080267465"
"20090046065"
"20090083847"
"20090165145"
"20100020020"
20100Q20035

"20100044121"
"20100060571"
"20100066701"
"20100070931"
"20100079380"
"20100110228"
"20100138914"
"20100180336"
"20100231356"
"20100265185"
"20110175804"
"20110310024"
"20120032979"

"20120075098" or
"20120084734" or
"20120192100" or
"20120200515" or
"20120229406" or
"20120274662" or
"20120285297" or
"20120299860" or
"20120319977" or
"20160034177" or
"20100066701" or
"20100070931" or
"20100079380" or

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2020/12/28
04:41 PM

2020/12/28
04:41 PM

2020/12/28
04:45 PM

2020/12/28
04:49 PM

06/16/2021 11:03:01 AM

Workspace: 16260879
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L219 1
L220 1
L221 3
L222 59

"20100110228" or
"20100138914" or
"20100180336" or
"20100231356" or
"20100265185" or
"20110175804" or
"20110310024" or
"20120032979" or
"20080049987" or
"20080069412" or
"20080158170" or
"20080267465" or
"20090046065" or
"20090083847" or
"20090165145" or
"20100020020" or
"20100020035" or
"20100044121" or
"20100060571" or
"20020163508" or
"20020181747" or
"20030139192" or
"20030152253" or
"20040085300" or
"20040252867" or
"20060075256" or
"20060284853" or
"20070014442"

"20020181747"

"20020163508"

matusis.in.

"20120075098" or
"20120084734" or
"20120192100" or
"20120200515" or
"20120229406" or
"20120274662" or
"20120285297" or
"20120299860" or
"20120319977" or
"20160034177" or
"20100066701" or
"20100070931" or
"20100079380" or
"20100110228" or
"20100138914" or
"20100180336" or
"20100231356" or
"20100265185" or
"20110175804" or
"20110310024" or
"20120032979" or
"20080049987" or
"20080069412" or

(US-PGPUB; USPAT)

(US-PGPUB)

(US-PGPUB)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2020/12/28
04:50 PM

2020/12/28
04:52 PM

2020/12/28
04:52 PM

2020/12/28
04:54 PM

06/16/2021 11:03:01 AM

Workspace: 16260879
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L223

L224

L225

L226

L227

L228

L229

L230

L231

41

"20080158170" or
"20080267465" or
"20090046065" or
"20090083847" or
"20090165145" or
"20100020020" or
"20100020035" or
"20100044121" or
"20100060571" or
"20020163508" or
"20020181747" or
"20030139192" or
"20030152253" or
"20040085300" or
"20040252867" or
"20060075256" or
"20060284853" or
"20070014442"

L222 and finger near
(tip or pad)

L222 and finger near5
(tip or pad)

"8498406".pn.

"7593000".pn. OR
"6954862".pn. OR
"7605804".pn.

"7593000".pn. OR
"6954862".pn. OR
"7605804".pn.

L227 AND (fingertip OR
fingerpad OR finger
ADJ (tip OR pad))

"7593000".pn. OR
"6954862".pn. OR
"7605804".pn.

L229 AND (fingertip OR
(finger ADJ tip) OR
(finger ADJ pad))

("0000002" OR
"0000008" OR
"0000084" OR
"0000088" OR
"0000200" OR
"0000201" OR
"0000802" OR
"0006509" OR
"0008059" OR
"0008605" OR
"0020070" OR
"0020120" OR

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
EA, ES, FR, GB, JP,
KR, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

(USPAT)

(USPAT)

(USPAT)

(USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

ON

ON

ON

ON

ON

OFF

OFF

OFF

OFF

ON

ON

ON

ON

ON

OFF

2020/12/28
04:54 PM

2020/12/28
04:54 PM

2020/12/28
05:09 PM

2021/06/11
09:57 AM

2021/06/11
09:57 AM

2021/06/11
10:01 AM

2021/06/16
10:47 AM

2021/06/16
10:50 AM

2021/06/16
10:54 AM

06/16/2021 11:03:01 AM
Workspace: 16260879

Page 15 of 16

Samsung - Exhibit 1005 - Page 43




L232 4

"0693722" OR
"2000139192" OR
"20020181747" OR
"20040000008" OR
"20040252867" OR
"20060075256" OR
"20080158170" OR
"20080267465" OR
"20100000001" OR
"20100020020" OR
"20100070931" OR
"20100180336" OR
"20110175804" OR
"20110310024" OR
"20120000002" OR
"20120000007" OR
"20120000274" OR
"20120084734" OR
"20120299860" OR
"6795569" OR
"6970584" OR
"7289824" OR
"7697729" OR
"7725511" OR
"7877707" OR
"8224392" OR
"8654093" OR
"8683582" OR
"8860689" OR
"9223948").pn.

L231 AND ((ingertip OR
(finger ADJ tip) OR

(finger ADJ pad)))

(USPAT)

OR

ON

ON

2021/06/16
10:54 AM

PE2E SEARCH - Search History (Interference)

Ref # Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N1 37245

N2 20595

N3 7

N4 25

g06f3/041.cpc. OR
g09g5/10.cpc. OR
g06f21/31.cpc.

N1 AND (touch adj5
(screen OR panel OR
pad))

N2 AND (fingerpad OR
(finger ADJ pad)).clm.

N2 AND (fingerpad OR
(finger near3 pad)).clm.

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2021/06/16
11:01 AM

2021/06/16
11:02 AM

2021/06/16
11:02 AM

2021/06/16
11:02 AM

06/16/2021 11:03:01 AM
Workspace: 16260879
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UNITED STATES PATENT AND TRADEMARK (JFFICE

UNITED STATES DEPARTMENT OF COMMERCE
Uunited States Patent and Trademark Oilice
Address: COMMISSIONER FOR PATENTS

P.O

Alexans ointa 22313-1430

E APPLICATION NO. i FILINGDATE FIRST NAMED INVENTOR E ATTORNEY DOUKET N, CONFIRMATION NO. E
16/260,874 0172972019 Masaaki YAMADA G93265-0063 3226
20277 7590 93/01/2021 E EXAMINER E

MCDERMOTT WILL & EMERY LLP
THE MCDERMOTT BUILDING

500 NORTH CAPITOL STREET, NW.
WASHINGTON, DC 20001

NASSER, ROBERT L

E ART UNIT PAPER MUMEER

3992

DATE MAILED: 03/01/2021

Please find below and/or attached an Office communication concerning this application or proceeding.

The request for deferral/suspension of action under 37 CFR 1.103 has been approved.

PTO9OC (Rev, 10/03)
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Doc code:. REEX PTORRIANEES (02-18)

Doc description: Reguest for Continued Examination {RCE) ] Anprovedior use irough 1 1H30/2020. OMB 1551-0831
U5, Patent aod Tragemark Office;, U8, DEPARTMENT OF COMMERDE

Under the Paperwark Reduction Act of 1995, no persons sre required to responi o o colection of information wilsss i contains o vafid CIMB controt rrimber.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
{Submitted Only via EFS-Web)

Application S Filing " Bocket Number ‘ Art

26087 S N . . 3265-006 . 38
Number 162680879 Bate 20180129 {if applicabley £s3265-0063 Unit 992
First Named ook YAMADA Examiner R. L. Nasser
inventor Name

This is a Reguest for Condinued Examination {RCE] under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE} practice under 37 CFR 1,114 does not apply to any utility or plant application filed prict to June 8
1985, or fo any design application. The instruclion Shest for this form is located at WWWLUSPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Nate: i the RCE is proper, any previously filed unanterad amendments and amendments enclosed with the RCE will be entéred in the ordar
in which they were filed unless applicant instructs ofherwise. if applicant does not wish {0 have any previousty filed unenterad amendment(s}
enterad, applicant must request non-enfry of such amendment{s).

u Praviously stbhmilted. if a final Office aclion is culstanding, any amendments filed after the final Office action may be considerad as a
submission even if this box is not chacked.

[[] Considerthe arquments in the Appeal Brief or Reply Brief previously fiied on

[] Other

%] Enclosed

[ AmendmentiReply
T Information Disclosure Statement (DS}

[[] Affidavil{sy Declaration(s}

[] Ciher

MISCELLANEDUS

) Suspension of action on the above-idertified application Is requested under 37 CFR {,103(¢) fora periedofmonths 3
! {Pericd of suspension shall not exceed 3 months, Fee under 37 CFR 1.17()) required)

[[] Cther

FEES

_ The RCE fee ynder 37 CFR 1.17{e} is required by 37 CFR 1.114 when the RCE is filed.
[%] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account Mo 500417

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUHRED

[X] Patent Practitioner Signature

[] Applicant Signature

EFS - Web 2.1.18 Samsung - Exhibit 1005 - Page 46




Doe code: RCEX

Doc description: Reguest for Continued Examination {RCE)

PTOIBRANEES (B2-18}

Arppovadior use through 302020, OMBE 35510831

U5, Patent and Trademark Office; U8, DEPARTMENT OF COMMERTE
Under the Paperwark Reduction Act of 1995, no persons sre required to responi o o colection of information wilsss i contains o vafid CIMB controt rrimber.

Signature of Registered U.S. Palent Practitioner

Signature

fTomoki Tanidar

Date {YYYY-MM-DD)

2021-02-22

Name

Tomoki Tanida

Registration Number

60453

THis coliection of information is required by 37 CFR 1.114. The information s required to oblain or retain a bansefit by the public which s to
file {and by the USPTO o progcess) an application. Confidentiality is governed by 35 LL5,C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes fo complele; including gathering. preparing. and submitting the completed application Yo to the USPTO. Time
will vary depending upon the indhdduat cage. Any comments on the amount of time you require to complate this form and/or suggestions for
reducing this burden, should he sent to the Chief Information Officer, U.S. Patent and Trademark Office, U5 Department of Commmerce,
P.C. Box 1458, Alexandria, VA 22313-1450.

¥f yat nead assistance in completing the form, caif 1-800-PTO-9189 and sefect option 2.

EFS - Web 2 1.18
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connection with vour submission of the
attached form related o a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised thal: (1) the general authority for the collection of this information is 35.U.8.C. 2bY2}; (2} furnishing of the infofmation
soficited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent anhd Trademark Office
is to process and/or examine your submission related o 2 palent application of patent. Fyou do not fumish the requestad
information, the U.5. Fatent and Trademark Office may not be able o process and/or examine your submission, which may
result in termination of progeedings or abandofimant of the application or expiration of the patent.

The information provided by you in this form will be subject {o 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 US.C. 552 and the Privacy Act {5 1U.5.C. 552a). Records from this systern of records may be disclosed to the
Department of Justice o determine whether the Freedom of information Act requires disciosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence fo a
court, magistrate, or administrative fribunal, including disciosures o opposing counse! in the course of setflement
negotiations.

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

A record in this system of records may be disciosed, as a routine use, 10 2 conlractor of the Agency having need
for the information in order to perform a contract, Recipients of infarmation shail he reguired to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant o 5 U.S.C. 5562a(m}.

A record related fo an'International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, asa routing use, tothe Intemnational Bureau of the World Intelleciual Property Crganization,
pursuant to the Patent Cooperation Traaty.

A record in this system of records may be disclpsed, as a routine use, 1o another federal agenoy for purposes of
National Security review (35 U.S.C. 181} and for review pursuant to the Atomic Energy Act (42 UL8.C. 218{c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility 1o
recommend improvements in records mahagement practices and programs, under authority of 44 U.5.C. 2804 and
2808. Such disclosire shall e made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GBA or Commerce) directive. Such disclosure shall not be used fo make
determinations about individuals.

A'record frony this system of records may be disclosed, as a routine Use, o the public afier either publication of
the application purstiant 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 thiz limitations of 37 CFR™.14, as a routine use; i the publit if the record was fledin an
application which became abandoned or in which the proceedings were terminated and which application is
referanced by either a published application, an application open to public inspections or an issued patent.

Arecord frony this systerof records may be disclosed, as a routine use, 1o a Federal, State, or local law
enforcement agancy, if the USPTC becomes aware of a violation or potential victation of law or regulation.

EFS - Wab 2.1.16

Samsung - Exhibit 1005 - Page 48




Doc code:1DS PTOSEN8 ((2-18)
; N . . vy Approved for use through 1302020 OMB 0851 0041
Doc description: information Disclosure Statement (DS} Filed LS. Fatent and Trademark Office; U.5. DEPARTMENT DF COMMEREE

Under the Paperwork Reduction Act of 1885, no persons. are required to respond to.a collectinn of information unfess # contains a valid OMB: control number

Application Number 16260878
Filing Date 2018-01-28
INFORMATION DISCLOSURE First Named Ihwentor | Masaaki YAMADA
STATEMENT BY APPLICANT [ P
{ Not for submission under 37 CFR 1.89)
Examiner Name R.1. Nasser
Atlorney Dockel Number 093285-D083

U.S.PATENTS

Pages Columns Lines where

E{@"Tner Lite Fatent Number Kind .| issue Date Name of Patentee or Appiicant Relevant Passages or Relevant
Initial Na Codet of cited Document —
Figures Appear
3 7583000 B1 2009-08-22 Chin
2 8954882 B2 2005-10-11 Serpa

3 7505804 B2 2009-10-20 Wiisen

I you wish to add additional 1.5, Patend citation information please click the Add bulion.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner Gite No FPublication Kind | Publication MName of Patentee or Applicant 22?:5’%0;‘:;:’22? ggix nt
Initiat* Number Codet| Date of cited Document alevah ge ieva
Figures Appear
1

If vou wish to add additional 1.5, Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentes of Pages, Columins, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant f ft d where Relevant 5
Initial® No | Numberd Codeli Coded Date PP ot Gite Passages or Relevaint
Document
Figures Appear
1 10-2010-00035672 KR A 2010-01-11 frevo, Inc wiEnglish transiation ]

EF3Webh 21118
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Application Number 18280879

Filing Date 2019-01-28
INFORMATION DISCLOSURE First Named Inventor | Masaaki YAMADA
STATEMENT BY APPLICANT At Uni =
Lo mt 3882
{ Not for submission under 37 CFR 1.99)
Examiner Name R.L. Nassar

Atlorney Dockel Number 083265-0063

if you wish to add additional Foreign Patent Document citation information please clich the Add bution

NON-PATENT LITERATURE DOCUMENTS

Exarminer| Cite include name of the author {in CAPITAL LETTERD), title of the article {when appropriate), title of the item
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{54} Mubliiple input processing appavatus

The present invention 15 to realize an input appasatus sapabde of varions inputs with a single contact operation; &t
provides a multiple input prodessing apparstus comprising & vser condsct uadt in-which a phueality of contact areas are
formed, 2 toucly sensing vkt configured o cuiput s Hrst outpat value when & user’s contact pressure relstive bo ot Jeast
one of the phurslity of contact arveas reaches a first threshold amount snd cutpul & second outpsi value when & second
threshold amotmt ts reached: and 5 signal processiing unit that performs predefined sipnal processing pimg the thstand
seeond catput values.
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Claim 1

& mwbiaple lapui processing apparaiis comprising 2 user vonfact wt fn whivh aplurality of contact areas are formed,

= touch sensing woit configured to oulput a frst owiput valde when 2 user's coatset pressure relative fo at Teast oneof
the phisstity of ¢oatact argas reaches a fst threshold amoudit and owpt a second gutput valie when 4 second threshiold
argougt is veached; snd

1 signal processing writ that pectorms predefined signal provessing using the first and second outpui values:
Clafm 2

The nulitple npof processing apparatus sccording to clatm 1, wherein the Srst threshold ameomyt represents 8 contact
of 8 user'y finper on the nser contact wait, and the second threshold mmount represents & pressing of the nser’s fingeron
the tser contaet Bat:

Cnim 3

The multiple nput precessing epparatus sccording foclam 2, wheretn the contact detection unit is equipped with a
first detection means for outpuiting the first owtput value when the contant is sensed, snd a second defection means for
outpuiting the second outgnl value when the pressurs ixsetsed.

Clafin 4
The multiple inpat processing apparatus according fo olaim 3, wheeein the first detevtion means is 3 capacttive sensor

that senses the capacitance that changes due o the coniact of the user's finger, and the second detestion means 15 5
mechanies! switch operated by the pressing of the user's finger.

Claim 3

The rmltiple inpud processing spparatus accardiny o elaint 4, whereiti the mechaicsl swiich 15 2 domse switch equipped
with at feast fwo contact points sud the connection between the contacts is interrupted by the pressing:

laim &

The muhiple tnput processing apparatus aceording o oleiin 5 wherein the contach between the capacitive seasing

terminal-of the capacitive sensor and the mechanieal switch is sinwlfaneowsty aranged on the PCR layer for sach of
ihe pliuality of contart mress,

Claim 7

The nwhtiple inpaf processing apparais accordig to elaim 5 -of clatn 8, wherein the nser contact part comprises and
isconstituted of a protective lavercontacied by w user's Bnger and 2 silicon layer having an elastic dome formwed thereon
fov forning & donss wwitch at & position corresponding to esch of the plurality of contact sreas,

Ciaim R
A mindtiple tnput procéssing spparatus, comprising § nser contact unit iv which a pharality of confact areas are formed;

aapsoilive sensor wheretn, when the vapacitsnee or contagt Hme changed by the user’s contact with af lesst one of

¥
-
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the plusality of contict areas reaches a firsi thredhold Rmount, 2 fest optput vale is output, sed when a second thresheld
ampunt & resched, a second ottpat value 1s oulpat; and

a signal processing widt that performs predefined signal processing using the first and second autput values:

Claim 9

The'muhtiple input pracessing sppreaius arcording fo any.one from among elaim | through olsinn 6, and clain B, furthies
comprising 3 souwnd generating means for generating a first sownd -when the stgmal processing vt vufputs the st
outpnt value, and for generating & second sound when the signal processing mait vutputs the second output value.
Clatos 10

The aruitiple inpts processing apparstus secording o sny one from xmoag cleim | rough claitn §, and tlaim 8, furiher
comprising a vibration generating means for peneraiing a st vibration when the sipual proeessing wnit sutputs the
first gafputvabue, and for penersting & second vibration when the sipns! processing winii outynsis thesecond output value,
Clafin 11

A oyultiple input processing method, whereln, as & method far processing a plisality of inpus by 2 user's finger, the
mcthod comprises 2 sfep of autputting & fiest owtpif value when auser's cobtact pressure relative 1o gt least one of the
plorality of contact areas reaches 8 first threshold amount; abd outputting a seeond output valize when 2 second treshold
smovmi ts reached; sad a step of performing predefined signsl processing using the frstamd sevond output values,

Cladne 12

The nultiple tnput processing method seeording o clavm 9, wherewry the first threshold amowst represents the vontact
of theuser's finger, and the second threshold anwount represents the pressing by the pser's finger,

The present invention refates to s muoftiple Input processing apparatus, and more particularly to 2 maditple mput
processing spparsfss capable of stvshaneously sensing 8 user's touch and press.

Wi Recently, in elegivonic spparatuses, Instead of buttons for wser input, touch pads have become widely applied because
of convenence it design and operation, However, the button or fouch pad being used hias been designed to recetve only
one inpat for one button or 3 finger contact area.

Therefore, in order o put vavious symbaols e nurmbers, it has been necessary to provide & bution or contact area
corresponding to each number of the symbols of punbers. In order b sabve this probleny, sethods such as changing an
wmput symbed or sumber by pressing or toushing a button or a-contsct ares severs] times, of insialling 3 separate switch
ke, et and of pressing or contacting the switch key at the sume ttme, are being wsed.

However, these input methods are complex and mconvenient becanse they require pressttnig or contacting IWo of morg
Hmes fo prrfoem a desived inpud.

3
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¥
o

In addition, when desiving 1o enter 5 password that vequares secunity, such as an ATM apparains or & digital door lock,
if spmeone sees the antion of using s bulion or & touch pad to enter the auniber, the ftal disadvantags ocoms in which
the password can be expased.

SE Arcordingly, an olyect of the present tgvention is fo realize an inpui spparatus capable of performing various fnputs
with a single ooitact operation.

I additicn, the present invention is to provide an input apparatus capable of improving security by preveniing the
passwwerd froan being exposed even i the sumber input speration 15 sxposed dusing the course of the passward mput
or the ke,

To achieve the above object, the mmltiple input processing spparsius according to-the present invention comprises 3
user contact unit inwhich 3 pherslity of contset areds are forsued, 2 touch seansing wnit configured fo otiput’a first culput
value when 8 wser's coniact presae telative to'at Jeast ane of the phuiality of contact avess reaches & first dweshold
amowtt and output a-second owtpid value when # second theeshold ameunt is reached; and 2 signalprovessing it that
performs predefined signal processing vsing the fivst and secofid owtpnt values.

¢+ Here, the first threshold suount represenis 3 contact of the wser's finger with the user contagt wnil, and the second
treshold amowtt represents the pressing of the user's finper against the user contact unit.

Trr addition, the toueh detection wit is equipped with a first detection nienns tor outpuiting the fust output value when
ihe contact is sensed, snd 8 seconddetection means for outputiing the second vutput value when the pressing is sensed.

Further, the first detection mesns s 3 capachive sensor that senses the capscttance that changes due to the coniact of

the user's finger, andithe second detection mesns {5 ¥ mechanteal switch operated by the pressing of the use''s finger.

Mareovsr, the mechanical suiteh s  dome switch equipped with st Teast bvo'contict poinix 4nd the consiention between
the contacts iy imterrupted by the pressing.

Additionally, the contact between the capacitive sensing terminsl of the capacitive sensor and the mechanical switch is
symudtancousty arranged on the PCB layer for each of the phuvality of contast areas,

Also, the user contact unit comprises and is constitnted of a protective layer conincted by & wser's finger sud = silicon
layer having an clastic dome fuvied thereon for fonming « dome switch at & position comesponding to each af the
phurality of contact argas.

Additionally, the muliiple input progessing apparstus comprises a user contact snit fo which  plosality of contact areas
are fornyed) a cagacitive sensor wheretn, whew the capacitance or eontact fives changed by the user’s contact with at
least ope of the plurslity of contact ateas reaches 5 first ihreshold amownt, 2 first owiput value is output, and when 3
second threshold amcunt ds reached, 5 second owiput value 35 output; and a signal precessing anit that perfotms
predefined signal provessing using the first and second outpat values.

Furthermore, the present Invention may further comprise a sound gehesating meanis for generaiing a Srst sound when
the signal progessing sutt cutputs the Bt owpot value, aud generating 8 seccad sound when the signal processing tmit
ouiputs the second owtput valie; sad may ferther comprise a vibratios generating mepns for generating a firet vibration
when the signal processing unit-outpuis the first oniput value, and for pencrating a second wibration when the signal
provessing vnit sulputs the second suiput value.

In additson, the present invention provides 3 multiple input processing msthod, wherein, s 8 method for processing 3
plurality of tnpwgs by & vser’s Anger, the method coniprises a step of owtputting 8 Fext ottpit value when s vset’s contact
pressuge relative fo at least one of the phaality of contact sreas reaches 3 first threshold amoewnt, snd outputting a seeond
vutpat valne when a second threshold simount is reachied; and 2 step of performing predefined signal processing using
e Hrst and second output valugs,

Herein, the first threshold amousnt represents the contaet of tie user's finger, and the second threshold amovmt represents
the pressing by the user's Hinger.
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of a touch pad, a phurslity of inputs ean be perfremed even with s stngle contact operation for one contact ares, thershy
sinplifying tser input,

T sddition, evien when secusity ts vequired, such s= when mputting a passwond, safe input 1+ possible.

Hereinalter, the present invention as described above will be desoribed with referance to the deawings.

First, 2 multi-thput processing appatatus sccording to an exemplarny embodiment of the present invemion comprises
and is constituted of & user contact wat (100}, 2 teuch sensing unit {200}, sad s signal processing vnit {300} a8
sehematizally tusirated . FIG. 1

The iser contact uiit {100} 15 generally made of a Hat panel, and o contsot area (111), whigh &5 & position where the
user touches & finger, % dusplayed on the surface by printing o the like. In addition, the sser contnet vt (1640 has
sofmie elagticity so thet when the user presses it with a finges, it can be slightly deformed and restored.

The touch sensing unit (200 comiprises s PCB subsirate {2179) disposed fo overlap with the user Sontaet vt {180}, snd
in which & sensiip means {210} is disposed for cutputiing 2 predetermined sipual by detecting 2 contaet of a use’s
finger at each position cooresponding to a plurality of contsct arcas in the overlapped state.

The signal processing vt (300) detects whether the usar's finger touches or approasches the nser's contet wt {100},
recerves. a sipnal owtput from the defection means i response thereto, converts the signal o & sgnal format thet can
be used later by & microprocessor and the ke, snd cutputs it

o,

A this e, the sensing wieans {319 of the touch sensing unit {200} measures the presswe or contact fine penerated
by the user’s finger touching or pressing the user’s coniact unit, snd determines whether the messurement resalt 5
comprised . either the frst thieshold value region or the second thieshold value repion bownded by at lesst one
reference vahue. In addition, signals having different valnes corresponding fo esch aves are ouipt. Thereafter, the sipnad
processing wat (308Y converts each signal to have 2 digiisl oo analog signsl format used by a miemprocssser of an
clectronic apparatus using the oujput values of the multiple inpwt progessing apparatus of the presestinvention.

Aceording to this operation, #t beeonies possible fo rergive a phuality of fupuis for one contact area:

Further, the sensing means of the nwltiple inpwt processing appasatns sccording o wn srmbodiment of the present
1nvention geeuprises a frst sensing means for sensing 8 frst threshobd value snd 2 second sensing means for sensing 3
second threshald value. Moreover,

a5 the Hrst sensing means, 3 capaciance sensing sensor for sensing 2 contact presswre corresponding fo the first

threshold valug region is nsed, and a8 the second sensing means, @ mechanical switch for sensio the contadt prassmre
eotresponding to the second threshold value region is used.

Tav this configurstion, when the wser fouches the contsct area (111} with  finger &t 3 level comvesponiding fo the first
tweshold area, 2 contavt signal is output as a2 signal comesponding to the fiest threshold avea. Meanwisle, when the user
presses the contact aves {111} with 5 conlact pressure corresponding to the second threshold area, not only is the coniact
signal gutput frony the first sensing means, but also the mechanical switel i pressed, so that v press signal, which 153
signal corresponding fo the seeond threshold ares; i3 also sivwltaneousty-output. In this case, whesthe contact signal
and the press signal are simultaneously ouiput, the signal processing wnit {3099} detcrmines that the wser wantds to nput
R press correspending to the secend threshold area and sutpuix ihe press signal.

Mext, with reference o FIG I, 2 configuration of a mudiiple inpwt processing spparaiis according o an embodirwent
of the present nvemion will be descnibed dn more deteil. Referning to FIG. 2, the sudti-inpat processing spparatus
shows #-dome {121y and & sibcon tayer {1207 constituting the sser contact wdt {150}, and 2 PCB layer 210} constiiuting
the contact sensing vait (200}, The signal processing it {300} 15 omitred.

w3y

First, the PCB laver (310 s disposed with electrodes and cireuit elements for forming = sensing wesns for sensing 8
contact of & user's finpee, which benomes the lowest Tayer of ¢ plueslify of inpist processing spparates: In an embodinwent
of the present inventisd, sy a Hrst sensing means for sensing the vontact of 3 user's finger, a vapaciisnce seusing séasor
is used that senses ¢ change o capreitancs raused by approaching or fouching a humse body usingat least one elecirods
and mitpauts & contast signal at least two coptact potnts are disposed 85 3 seeond sensing mesns for detecting s user’s
press, and 8 mechanieal switeh: 1s used to output g press signal by an intermuption iy whicly the contact polnfs an in
contact with each other or sepasuted by the user's press.

These enpeitive sersoby dnd mechantosl switches sre simuBaneousty disposed in the séme contact stea. To thisend;
86 & pusition corresponding to sach of the contaet sreas {111} on the surfsce of the PCB layer {218), a patters of a
capsctiance sensing electrode {211), whitch 15 anelectrude for sensing capacitance, and 8 patiers of 3 switching contact
{£217) for performing a mechanical switching operation, are stpultaneously formed. The meshagieal switch stracture
and the struefue for sensting the fouch of the weer's finger are simwliancousty -arranged on the patierns, thereby
establishingy
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the present mvention.

Tnr ndddition, i cach contact {215} and electrode {211}, nswitching circuit {214 and & capioitance sepsing circwit {212}
for sutputting the cortacts (215) and the contacts sensed by ihe elestrodes {2?? 185 electrical sipnals are disposed. the
cutpnts of these cireuits ave then oufput theough the signal provessing wait (300,

CRES Referting to FIG. 2, two swilching contact {115) patisins sre formed side by side in each contact area {111 of the PCB
layer (230}, and 1 addition, 2 can be confinmed that s pastern of the capacitance sensing electrade {211} 45 formed
mi;ac\.m to the contact point (215}, However, it is patoral that the shape of the pattern for simstltancously fonving each
contact {218} and electrode (211} is not limited thereto.

25
L
K

Next, it the doane (121), as the uppersiost layer of the muliiple input processing apparatiss, a pluality of contect regions
{111}, which age portions that the user comacis with their fingers, ave formed; at least in the contset ares {111 ca the
surtace of the dome {131), nunbiers, charsdters, or synibols to be tnput b contact are displaved by printing or the like!

<3 Beanwhile, at least the vontact area {111} of the dome (121} is made of & materisl Hwough which elecivomapnetic
energy of the human body can pass so that 3 change in Capscifaics cavised by the human body can be didected. A goireral
plastic film or the like can transmit human body energy. However, due to this fransmixsion charagteristic, when z finger
contaets o approaches sy ane of the contact areas (111), in the contact aven {111} of 2 portion. other than the contact
area {3 poriion where an dnput by contact is not desired}, the change in capacitance ean be stulianeously sensed.
Thesefere, in the case of using sn energy-transmitting plastic lm, it is prefesabie to spply & matestal having an effect
of blocking nena body energy on & postion other than the contact aeeéa {111}

The silicon Jayer {124} has 2 dome {1214 formed with 5 contact profrasion. {132) for interrupting the switching contact
{215} formed on the PUB layer {2103, When the dome {121} s pn.sﬁzd from the cutside, the costit protrusion {122}
15 fowered to contset the two sswitching contacts (215} 8t the same ttme, sad when the pressure 15 relesed, the origingl
dome shape ts restored by the fi’s:ﬁicﬁz of the silicon material, and the contact protraston {122} dses. Mentwwhile, 2
condustive material is apgﬁicd to a portion of the contact peotrusion {122} that cormes inhy contact with the swiiching
contact to enable electncal connection between the switching contscts {215},

FHE.3 is a sude cross-sectional view of 2 combinaiton of a pretective layer; a silicon layer, and & PCB lzyer showxn in
FHG. 2. Referring fo FR. 3, a structure ¢an be seen fn which the silicon fayer {120} 15.disposed in contact with the dome
{121} and the PCB layer (2107 15 also-disposed in contact with the silicon layer {120}

Here, & contset protrusion {122) facing dowsrward is formed tn the dome {121} of the silicon Iayer {120}, anid two
switching conteis {218} ave disposed in the PCB layer {210} that is vunder the contact profrusion (122}, Tn'additicn,
capasitance sensing ehectrodes (2113 are disposed on both sides of the switeldnp contact {215). Further, at least outside
of the dome {121}, » support part {123) for maintrining 2 constant distance betwden the POB layer {210} and the dome
£121) 3 formed.

I this structure, it the user only touches the contact ares (111} of the dome {121), the capacilance sensing electrode
€211} senses a change i capacitanee, and the capavitance sensing circot 211} ontputs & coftaet sipnal. I addition,
when the user touches the contact area {111) with a finger and presses it firther, by the pressing of the dome {121} and
the donwe {121} of the sihicon layer {120}, the vontact protevsion {122} comes mitn contant with the switching contacts
£215) and the switching contacts (21 5F ave connected to sach ofhér to-output & pressig signal from the switching ctrenit

~4ix  That'is, when caly the user's finiger touches, onlv the vapaciiance sensing cirenit (212} ontputs the contast signal, bt
when the user presses the dosue switch after contacting, net only the contsct signal but alsa he switching rivewit (216)
cutpuis & pressing signal. When only the contact sipnal is typat, the signal processing unit (3007 muputs a signal
cofresponchng to the contact, and when the contact sipnal and the presiing wpnal are simulisneouddy inpot, outputs 2
signsl comesponiding o the pressing.

Accordingly; in the mwliiple itpit processing apparstus according o o embodiment of the present inveniion, when tha
user only makes wontact with 2 Buger on thie contaet ares { 111}, the first signal provessing Lan‘:xpxmdmw 1o the vontact
is performed, and when the user presses the contact ares (111} with 2 finger, 8 second signal pracessing corresponding
to the pressiig is performed,

Next, saother ersbodimeant ofthe shape of the touch sensing unit (200} will be desenibed with refersnce 10 FIG. 4. In
this emboditent, the shape-of the swiiching contast {215} and the capacitance sensing electrode (2113 15 further
atproved. That is, reflmring o FIG. 4, & coufiguration m which st feast one of the two ssvitching contacts (215} is used
as the capicitance sensing clectrode (211} is shown. Acconding to this contfiguration, sinee it is not siecessary to form s
separale capanitive sensing electrode {211), 4t is possible to acldeve stmplicity n manufactuning and design, and to
-realize a reductinn tr soanuiaciuring cost.

Maoteover, the multi-input processing apparatus according to another embodiment of the present nvention is squipped
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with oy & capseitanee sensing sensor that defects a change o capacitance due o g user's Boger contset, ensbling
different signal processing scoording o the coutsct and pressing pressure according fo the present inveniion.

SRS That 15, referriog to FIG. 3, i 15 possible to schematically confinm the relationship between the pressure of the user’s
finger contacting the vontact area and the size of the measyred wapacitance. Tn other-words, the capacitaace bebween
the finger and the capacitance sensing eletirade {211} shows 2 pattern that decreases aveording o the pressare of the
finger. Ay thix tme, the size of the capsoitance is divided based on the first thresheld valoe and the second threshold
value, and when the capagiisnce s nwasured by the value of cack repion, different signals are output.

s Thai 15, when the user fouches the contsit area with » finger snd theri releases it when the measured shivtm value
of the capacttaice i grester than the frst threshold vilee, a zontact signal may be ouiput, sad when i 15 Jess than the
seconid threshold value, 5 press signal tiay be sutput. Of cotuse, there may be ane of suore threshold valies.

According to this configneation, sinee there i1s'no need o arrange a3 separaie mechanical switch, it is possible to facilitate
desipn and reduce mwrufacturing eost.

A nuwltiple Input processing appsratus aceording to asother embodiment of the present invention, ss shown in FIG, 6,
may further comprise an input display means (400} for indicating the coenpletion of each fuput when the user makes an
wput by tooch or pressing.

By such zn dnput display tneans (4007, when the user inputs by sioply ouchiog the contact point {210), the first sound
1s generated o the finst vibration is generated, and when the user presses e contart point (210, the second sound or
ihe second vibration is generated,

According fo this configueation, it is possible for the vser to svovrately classily snd confirm the input made by the user,
and to perfores the npot eperation mnre convenienthy:

Next, & method of using s roulitple mpat processing apparaius sccording to'an cibodiment of the present mvention
will be deseribed, Here, su example spplied o an spparsius for hpuiting a password of a dighal door lock wall be
desertbed.

The muiti-input processing apparaius sceording to the present invention apphied fo a digital doar fork enables a plurality
of inputs i & single contact arer, so thai 3 standard of a password can be modified. That is, a general gassword consists
of simple symibols such as “1, 2, 3. 4% consisting enly of nursbers o symbols displayed on s touch pad v keypad:
However, sscording o the present fvention, at least five input wwthods of fouch and press can 'be applied for cach
symbol, and 3 cad be apphed fo ot least one of the symbals constituting the password. In other words, the password
can be configiwed 85 1 by tnuch input,™ 2 by pressing nput.” 3 by touch dnput,”™ sad "3 by pressing toput”,

In sddition, when the user enters the pasewerd of the digitsl door lock, # 1s possible jo perform user swthenhicativn by
aconrately munipulating the wuch andipress of cach symbel

According to the password configured in this way, even when the numbers or symbols constituting the password are
gxposed to the surpovudings, siuee it 1s not easity-exposed whether the input nperation is 8 touch or apress, it is possibde
o improve security for 3 spparatos diat inpis s password usiig s touch pad.

Yeps
25

FIG. 1 is & diagram schemstically showing s configiration of a multiple inpui processing apparatus sccording bo an
entbodiment of the present tnveition.

Fi1G. 2 is a dingram showing the configuration of a nwiltiple input processing spparsius securding to-an embodinrent of
the presesi mvonion.

FIG: 3 is 3 side cross-sectional view of 2 combinsiton of a projecitve laver, a silicon layer, and 3 PCB layer shown ia
FIG.2,

FIG: 4 is aview showisig another embodiment of the contact and electrode patters of the tonch senming wnit.

FIG. § is a graph showing the relaitonship between contact pressute and cspacitance:

FIG, 6 is a disgram schemnatically showing a configuration: of 5 wultiple inpw spparatus scootding o snother
ernbodunent of the present investion.

IPR2021-00362
SamsupehtdEhinih 180 s fiage 60



Y

Published Patent 10-2010-0003372

e
oy
e,

%,

Signal processing tnit

IPR2021-00362
Samsypg1Exiaib1 805 afage 61



572

3

SEIS

R

Published Patent 10-3

s
ii
e,

{444

Ve

Capacgitance

]
2
2
4
L
2

12

Fir

IPR2021-00362

Samaundes Extiert 30034839 62

e

Pregsu

Second thireshold



Published Patent 10-2010-0003372

R
\<:)\
&
4 . . .y
0 Hignal processing unit
Input display means

IPR2021-00362
Samaynge ExX0ibfy $085g4age 63



IPR2021-00362
Samgude Extiert 300348'9ge 64



A
e
)
o

x.

036-000
2o1pndc1ging

3
&

19+

L

ok

=T
0

s
et
baa!
St

3

S
b

S-D0R3

16-2

AR

s

n
)

{28

e

)
i

X

1
%

(54) 5 94 =)

4,
e

IPR2021-00362

Samgude Extielt 3063q8'9ge 65



3 T 4 %o 1 W 5 <1 i
. \l\‘q v G ﬂ . - ,WNHG
£ < T ; \ . oo 4
2 ’ , w TR A i LN N
s “F L ; e T i 2 - F D]
i 3 d . W G z B
W g P T ¥ - S
E ._L__m il n—u.oO 64 T W Ap e @ ﬂmﬂ,
o o . P P _ﬁ_ i.: ...#e,
T 5 2 o M e
s‘ﬂ_\\mu = o i o B T oo

= i ar i w0 g
gk & v b

= ) i 20 & o i
® % o ol o & e
ol Y = ol w2 = T
o T e rider i o = A1
i < el e o

el K Bie o o -
KR B o e e 4 s -
oF i o e I s
g it ) T o @ K "

Gl A R g g G
S . ﬂa m._n._. . W k3 :ﬂ.l o s
= 2 o S ¥ i > 5
MoE W g o s 3 Q_ do
woew T i T - et w
A 1] FOA . ot ke Ty - — N
.. ol jE ‘o a3 o 9° et
= 5 v..n_ \,.T il ﬂ{ i O ,.o.\
i L w e il W wh. o
e % ‘u_ ] e % sz,w. T AT e
. g oo : b5 SUUE, i 5 i
& o I . it 7o )
. i il o (T
a} i A 7 44 bl i
4y Gl o & @ wr
e o o T o

4 (ot &y
‘_H.,{ .,,._mm. - 14 1w E nﬂ,\. du\ﬂ\
~ % A \mm«v E__. s (3
I ub- 4. =8 o 1y
W ol o g T N

" g o - & &
e = [k & s )
LS el e 3 .
7o & il 3 w4 w9
_ . ! & . B
\M\.i 1;_H ;R .MNJ = ,..\..mn. X J
big - . 2 . . il . E o b il ﬂm
i o e~ ol in o . ol » @ T 2
S gk Y = o 2 e w [ ~
o 5L & W S B o 1 W
O ke e Faed L5 g Faed ~ n 5 - -
- T ~ £ . 1% T e i . woo oW « MM O ey ay B LH
oo " " e SR G , & 3 , & e W
P T CANE T RS # o twow &L Tw o o
b m, WO T Qwh e T o B i R e T A T . I3
® A W R T wE B T % ww O i W O® LW B ToOo® o Re

IPR2021-00362

Samgude Extiert 30634879ge 66



¥Wow ® # o o oy i+

e “ T oAb oAl ¥ W o B ME T

A s : # g o el
ok o 3 X T i 7 HEw M
i o - e g o TR s
ar = £ e : -
o A E W A o oo g e
b T A 1 & T &

b A gl .

w o ol o 4 e
)Q.\\ HM\\_ Mww.w jilng ;ﬂ,w Ew\ ﬂ_w_m o =y _mmd
A & o " o = A dr
pess [ vl 4 = t_.x.,‘.. i eeden Aok
* €3 Lr oy N bak
o < 4 o ~
qw: _E T.ﬂ ﬂwm( T\ gﬂw« \n\... »mHn
A B o B h (2 4 ca
iy | o W #o H o bt
= F B e E *
ey » % Al 2
5 ow st oo sy o B -

; ; H e £l

o W . i 3 id
El _E o & — %
p) o L e T w5
® w2 = e g
o~

il e 2 - .
ke o ha | =
__%.v bt E T = o
54 W a0 B
ey v 0 i
b i T W e £

ik s A e S
..u__; =) 2 G e . _&
b e [ | w ;
T4 . o - al .
o 4@1 g nm_u iﬁ oan i ¥
T wades = G4 ) [ s . i
£ g q o o =

ol i o - ) ‘,w_.\_ @

r;.?

i e
o o ) B e d
%, . % @... = S8 &E e

o & WL
w A4 A T g e

=% 5

I ; o e g A nE W
ML 4 i K oy o W
ol 5, b TOE
- ...m& o \W AT M P Ui wc
ki w Z kS b et IR TR
.m.w.u - = .‘ [t Yﬁa ox_E \@k E__ ! @r \L.u
pic il 4 SR S o oo M o
T T ¥ PR B R AR
= [ e . L O R
5 o Pt in [ . Q_E y o e vmm(
= pies 2 [ERSTEE T TV R || S % B
- 5 i 5 R W i R
P o » A . i e o m,w, mO% m o
HT e W o e 4 = - g™ o B LA LT _.L
W e - w e , e o i -t
7 PR g o 5 o " W # m w O g
i Fress pree 5 g e gt 4 - i N oo ’ P rrrs
2 G G i 5 SO Modo T % o W B
ook wm W R OF| W e e e E 7 D W O S

A ”, A #
el 2 oy i
", ot
y o ¥ z

IPR2021-00362

Samgude Extiert 3063q873ge 67

& .



g 3 e 0

koot
P o e En

5
) 2
of
z
15N
ER N
&
%}.

kS et = g fong - 1] g
o L o el 4 G g o
. " e \0 K # [
il g i3 am ey i ,.m w ¥ i
a mu., i . ,Lm.. e i .,._.\.% .. e
o g o L] K3
ot - . u o w._\,u w B
§IN e o i v : G by N
b ¥ cy * o . LA w
i T g o 3 gt o M w0 b
4 A B Pt 3 o oy e =
4 A i - T
oo e e - 4
[ T & o - [ e S i d
B i T = T v hr_.; e o
il A e 2 2 Ar il o (4
) wL dr e i e \_fr.‘, ap §n
@ W i L o
i 5 (2 i @& et =
. = o W T ¥
i &+ oo o A
e t i s,
G * ‘, 4] Tl
« - Lo sk
i3 . 3 ¥ - 4 €l .
-y o N 1 e
pod o i O i
L e e P - A
i P A
e 1 3 e #1 oy 2
i e o o | Rk %
i Ik % i O T
Fis ! ; o a
2 i o] 3] a I3 !
U “ s & #r oo
- T % e ok R
; ; i 5 (S LU
% £ i et i S
;s ¥ s 5 oo WA
o o QT_ e [ A
il e (54 s % e uM .
e vl " b R I |
G e 2 ey e 5
5 A8 WY rede.
«..an ' P e 14 L [
LG g ,.mﬂ.f P (il ‘mu.( N i JR\ o
o =T e s G &k T
] sl e ] N el Vo e 50 at
. ol e [K . L g o ¥
icml -~ A - > 0 . o,
T e S o w g o W g B
= e RE e o = 3 < I
,.mﬂ TR E o Wk T ey g A0 e
i T wE ow y ¥ Ll
7 - o E w W oa W
i qn 5 " 2 T i
Gy LA 7T do o W oWl
i WO e o W ! be w0 T,
' A v i i o R o W
ol TR e T e o B Bogr o g
2 R e i T o A 4
! .o b o B oo B2 . e
o Z CH AT s P L T
h 7 L e . SRS : i =
G W g P T g O = Mg
- ! g o rds PRE| s “ Pt vt rades  geoze gmen W
R e B oA 8o B GO o A A

b s I 7 E s . e 7 Vi £ IS b
gl NG -7 ) Lo R =] e g Ly < (3¢ 2]
W 3 W s el i o E ] Rt it o Pres! R )

N i W G W ) . ]

IPR2021-00362

Samgunde Extiert 30635873ge 68



i S
=
“:h:
i

s 4 e
m i - T

el P " T -

1 O i) o

uje ol P g R

oba

“ # v o

i % e o

0] M , = e T
5 w0 i ; e B
-~ H i i o
= = ) E Ao
o 5 2o U e
ﬂrmvo. wﬁ_ut dm.m. mmwﬂ . 4 O_E 3
B o : CAR
5 7 ¥ T
[l o e oo ﬂp__.‘ i fia T ,\T
R A ¥ o o T =
2. g o = ! )
,mw e ] i »mn B o i
A ol i oo E e
e G o s i3 . E
S iy . X
% G B o bR T i
N - % 1 %
e 4 . M
5w o Fo -
W = e |
o7 L o p
4 5] PR ez

-
L
41
&
fan X
.

Pl . iy
] % i a
° ) e il o
i A
nrr \__\_ PR e —
- £ h & P
@ Ro Ar o
:... e . [T
o A (e w5
‘n__-n iy v\.J nm- ﬁ ED ﬂ‘ﬁA‘
e . _mL e
Y wHowr A b
MW e o fl <l
“ o G PR
e R GRS
0._ P N..T s
i < < ‘
o W % g o
° S 2] e
v £ s ety
&) - Gn (il (4 ’
| e 1
1 T e ¢
Ea # &) iy ﬁmm
i g = werd 3
P 'y 7 ]
E K - e e
K 4 W % =
e 3 o o 1
& o L : m,_ -]
R s ¥ (2
ELI- il B e
" 7 I e # A s 7 P
o ot < ol [ L85 (=] o e
| _.\:w ] P ¥ = \..w e o
N V W v

IPR2021-00362

Samgude Extiert 3063583ge 69



LG w R H
i oy e

7 : = o
CLa T do W fie
T 4 o oo
N c3 i 7
oA s it
e bt &

e
=

%, B0

F W
Th 11
lieod J: o,.
el 3 r.; \P_{
x\ of
W o
ww [
F; il
3 I 5 b
AT o ’
. . o
" ,.P.n_. \,W\ HMr p
e WO wm ;

t‘}!

i 3~ﬂ
w_._‘m\. !«M .,mm ! \\m,\..

o I -
,_pmd ./.H w.ﬁ QT. _Mm

o LR e
¥ 5o B0 T L
i ooy
i e I
11 -

k=3
T

o

o
b el P
&

& e
i )
G R

pra
fats

o}‘

. ﬂ,m ,mm_é
._.m..\n o ool Hd_- % ¥ m
c.w . ﬂ :

R\# : E Q.U rede.
_ jal 5 '

| 3 1] @ i
. iy w T § :
g ; & T ._
% o B % :
. | /‘ . N ot
ik 2 Ho Mo e 4 2
/ .>,. : : % e 5 A S 7 4
bl e P I 7] = % o £ z ;

o o i} k4] 2 & 5 : 4

M- W i k% b k' % Y N 5 ]

IPR2021-00362

Samaunge Expibh $0859439e 70



e

M w [z W

(1 iy i J4 6 ul %
W - [} op g o 3 o B

) ey P A praas e e Gw!
¥l o A et P = & A wl
: .. 7wk " .

il Jd s 5 W e s o]
; B oL mpr S T v )| s
5l 3& i T i<t we o u i

. - 15y i 5 o % & W)
i ik o o e oy e 45 i3
: 2 i . e s T .
’ 3 P Ja o ] :
E.t 0 3 ] 5 ) 3 i e Bl
3 S S AL _ Y §
¥ wu W G o 2 ! 4
% o woE W i z g 5
e 3z o . o e g -
(A p] % % paln Ar . i Hr e
7 % % e s g
m.H, nﬂu.ﬂ E‘ﬁ & Hi ke P - e 3.;..:
I of i I iﬁ. i = i 1wl B .m‘_ )
i i iy G0 o S s . W (]
el o ik —_ " putcl al :
A 1 — I e ke R i C.. g - AUW
e “ w7 o . i O oy r
Gl 4 iy o T e 7 wi i 4
AR oW s o ol e B o W
ir = W Ao W : B 0 w oW R e
B G i ; bl s poe « i . ™
g2 ! i R I £ e oy e W 4
Zd gl R i i 7o w0 g % g
& ! ia o D Y i o om E N
S e " o P - i LB S e T
T 1] g o j A Al ! ,
T owm (3 T e oy L
g w0 " T ) woOwoae
i 7 & i3 e “r o g B9 E‘t
i3 i o oy 5 e #
a1 ar £ = - R e
R o » v i w1 i woowm
o E CO I s e - 0%
oo ki P R e , B
TH om W R by 7
3 \tr i3} ] a: ot ) ,..w\_
- . e e
] = 5 e B g 2 o
B ¥ = i g
) e W g oL w e 5
e N i rade »mr 5 f FL .
. e W@ i g L~ fr
e O S 5 i
u g= L Eg U7 &
e Ted Ay 3 e i e sl
B AWy g oy M _Q_ 5w
@_ Tl g o g & Yo %
AR A SRR FE ) - wn
. \_t Lo , EW By g2 T el b b
nfat ey : L o
e R B g @ b E s o
o WMoy g oww® K u i
%7 Gow Y Ay L e poer
L T i
A T w T T g ow ” M
vz eped 3 T g \m il ) o et 1 ok P ’ 2 - 3
R e Lo o T o e P e i

G W odm o Wwew™ oy

sy BOWlo o @@ oy W

e e TH Jrodie e it | e B h
. O Y oy s R .,,..__: v A 5] 4, )
L oo O w oW T W T W i W H

E 7 A £ I A £ P P 2
ey NG e =) = sl o} o o 'y h 19 ] =3 2
b o b u iy 4] Eél WYy 2] WY )] iy iy L]

W W Y v v Y 5 W W ) A SO

IPR2021-00362

Samaunde Extiert 300a83ge 71



sld]

REol 200003572

IPR2021-00362
Samaundes Extiert 300aq829e 72



SREol 20003572

EE

[
i

IPR2021-00362
Samgudes Extielt 3063q8729e 73



SREol 20003572

IPR2021-00362
Samgudes Extiert 3003q8729e 74



Electronic Patent Application Fee Transmittal

Application Number:

16260879

Filing Date:

29-Jan-2019

Title of Invention:

INFORMATION PROCESSING APPARATUS

First Named Inventor/Applicant Name:

Masaaki YAMADA

Filer:

Tomoki Tanida/Monique Blakey

Attorney Docket Number:

093265-0063

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
PETITION FEE- 37 CFR 1.17(H) (GROUP 11I) 1464 1 140 140

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Samsung - Exhibit 1005 - Page 75




Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
RCE- 1ST REQUEST 1801 1 1360 1360
Total in USD ($) 1500

Samsung - Exhibit 1005 - Page 76




Electronic Acknowledgement Receipt

EFS ID: 41988642
Application Number: 16260879
International Application Number:
Confirmation Number: 3220

Title of Invention:

INFORMATION PROCESSING APPARATUS

First Named Inventor/Applicant Name:

Masaaki YAMADA

Customer Number:

20277

Filer:

Tomoki Tanida/Monique Blakey

Filer Authorized By:

Tomoki Tanida

Attorney Docket Number: 093265-0063
Receipt Date: 22-FEB-2021
Filing Date: 29-JAN-2019
Time Stamp: 18:04:22

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1500

RAM confirmation Number E20212L104483664

Deposit Account

Authorized User

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

Samsung - Exhibit 1005 - Page 77




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
655763
1 Request forContngltzjed Examination rce.pdf no 3
( ) 60ff8b46c858feasd 1cbfob05992418a4698|
03b0
Warnings:
This is not a USPTO supplied RCE SB30 form.
Information:
982482
Information Disclosure Statement (IDS)
2 sb08.pdf no 4
Form (5808) d0e871364adf5c90e1a49a34f01cfcba7als
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
3843540
3 Foreign Reference KR_572.pdf no 22
73873075bcf833234ca79418efa8b5ab3fcd
Warnings:
Information:
32256
4 Fee Worksheet (SB06) fee-info.pdf no 2
81aa3ae0fadbf0asf04239cfdfe6f8896eb43
55
Warnings:
Information:
Total Files Size (in bytes): 5514041

Samsung - Exhibit 1005 - Page 78




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.

Samsung - Exhibit 1005 - Page 79




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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/260,879 01/29/2019 Masaaki YAMADA 093265-0063 3220
20277 7590 01/08/2021 | EXAMINER |
MCDERMOTT WILL & EMERY LLP
THE MCDERMOTT BUILDING NASSER, ROBERT L
500 NORTH CAPITOL STREET, N.W.
WASHINGTON, DC 20001 | ART UNIT | PAPER NUMBER |
3992
| NOTIFICATION DATE | DELIVERY MODE |
01/08/2021 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):

ipdocketmwe @mwe.com

PTOL-90A (Rev. 04/07)

Samsung - Exhibit 1005 - Page 80



P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR/ ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
16/260,879 YAMADA, Masaaki 093265-0063

EXAMINER
MCDERMOTT WILL & EMERY LLP
THE MCDERMOTT BUILDING 500 NORTH CAPITOL STREET, N.W. ROBERT L NASSER
WASHINGTON, DC 20001 ART UNIT PAPER

3992 20201228
DATE MAILED:

Please find below and/or attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

IDS of 12/18/2020 (attached) has been considered.

IAJ.K/
Supervisory Patent Examiner, Art Unit 3992

/ROBERT L NASSER/
Primary Examiner, Art Unit 3992

PTO-90C (Rev.04-03)

Samsung - Exhibit 1005 - Page 81




Doc code:1DS PTOSEN8 ((2-18)
; N . . vy Approved for use through 1302020 OMB 0851 0041
Doc description: information Disclosure Statement (DS} Filed LS. Fatent and Trademark Office; U.5. DEPARTMENT DF COMMEREE

Under the Paperwork Reduction Act of 1885, no persons. are required to respond to.a collectinn of information unfess # contains a valid OMB: control number

Application Number 16260878
Filing Date 2018-01-28
INFORMATION DISCLOSURE First Named Ihwentor | Masaaki YAMADA
STATEMENT BY APPLICANT [ P
{ Not for submission under 37 CFR 1.89)
Examiner Name R.1. Nasser
Atlorney Dockel Number 093285-D083

U.S.PATENTS

Examiner| Cite Kind _ Name of Patentee or Applicant Pagas,Cp!umns,Lmes Wwhere
e Fatent Number .| issue Date ; Relevant Passages or Relevant
Initial Na Codet of cited Document —
Figures Appear

3 8h05847 2003-01-21 Anderaon

2 8795589 2004-08-21 Setiak

3 B937328 2005-08-30 Sakurai et al.

4 8870584 2005-11-29 Qaorman et al.

5 7289824 2007-10-30 Jerli &t al.

B 787729 2010-04-13 Howedll et gl

7 72561 2010-05-25 Kadi

8 KA TaEitTi 2011-01-25 Wasterman et ai.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.N/

EF3Webh 21118

Samsung - Exhibit 1005 - Page 82



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number

16280879

Filing Date

2(119-01-28

First Named Inventor

Masaaki YAMADA

Art Unit 3982
Examiner Name R.1. Nasser
Atlorney Dockel Number 083265-0063

2] 8023700 2011-08-20 Riionheimao
19 8059872 201111156 Tazoe

1 8224392 2012-07-17 Kim of al.

12 B493406 2013-07-30 Ghassahian corresponds to JP2003-529130A
13 BB05950 2013-12-10 Kangas et al.
4 8583582 2014-03-25 Rogers

15 8745480 2014-08-03 Kim

16 8860889 2014-10-14 Zimchoni

17 8878781 2014-11-04 Grover et al.
18 223848 2015412-29 Griffin et al.
1g 8654083 2014-02-18 Yamada

EF3Webh 21118

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.N/
Samsung - Exhibit 1005 - Page 83




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number

16280879

Filing Date 2019-01-28
First Named inventor | Masaaki YAMADA
Art Unit 3882
Examiner Name R.L. Nasser
Atlorney Dockel Number 083265-0063

if you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examinar| .. Fublication Kind | Publication Name of Patentes or Applicant Pa}ges,@plumns,unesvWherg v
initial Gite Na Nunber Code?| Date of cited Document Relevant Passages or Relevant
‘ Figures Appear

1 20020183506 Al 200241107 Matusis

2 20020181747 Al 2002412-05 Topping

3 20030138102 Al 2003-07-24 Chmaytelli ot al.

£ 20030152253 Al 2003-08-14 Wong

& 20040085300 At 2004-G5-06 Matusis

& 20040252867 At 2004-12-18 Lan etal

7 20080075256 Al 2006-04-08 Hagiwara &t al.

8 20080284853 Al 2008-12-21 Shapiro

g 20070014442 Al 2007-01-18 Yu

EF3Webh 21118

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.N/

Samsung - Exhibit 1005 - Page 84




INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

16280879

Filing Date

2(119-01-28

First Named Inventor

Masaaki YAMADA

L Art Unit 3882
{ Not for submission under 37 CFR 1.99)
Examiner Name R.L. Nassar
Atlorney Dockel Number 083265-0063

10 20080049987 Al 2008-03-28 Champagne et al.
1 20080089412 Al 2008-03-20 Champagne et al.
12 20080158170 Al 2008-07-03 HERZ ot al.

13 20080267465 Al 2008-10-30 Matsuo st al.

14 200900480865 Al 2008-02-19 Liu.et al,

15 20000083847 Ad 2009-03-26 Fadell st al.

8 20090165145 Ad 2009-08-25 Haapsaari et al.
17 201000620020 Al 2010-01-28 Chen

18 20100020035 Al 2010-01-28 Ryu et al.

19 20100044121 Al 2010-02-28 Simon et al.

20 20100060571 Al 2010-03-11 Chen et al.

EF3Webh 21118

ALL REFERENCES CONSIDERED EXCEPT WHEgEsémé‘HWFBIt f@@s._wage 85




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number

16280879

Filing Date 2019-01-28
First Named inventor | Masaaki YAMADA
Art Unit 3882
Examiner Name R.L. Nasser
Atlorney Dockel Number 083265-0063

21 20100086701 Al 2010-83-18 Nirgrat

22 20100070831 Al 2010-03-18 NICHOLE
23 201000793840 Al 2010-04-00 Nurmi

24 20100110228 &1 2010-05-08 Ozawa gt al.
25 201001385814 &l 20106-06-03 Davis et al.
26 20100180336 Al 2010-07-15 Jones et al.
27 20100231356 Al 2010-09-16 Wire

28 20100285185 Al 2010-10-21 Oksanen

28 20110175804 Al 2011-07-21 GROVER
3¢ 20110310024 Al 20111222 Sakatsume
31 20120033878 Al 2012-02-09 BLOW et al.

EF3Webh 21118

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.N/
Samsung - Exhibit 1005 - Page 86




INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

16280879

Filing Date

2(119-01-28

First Named Inventor

Masaaki YAMADA

{ Not for submission under 37 CFR 1.99) Art Unit ag82

Examiner Name R.L. Nasser
Atlorney Dockel Number 083265-0063

32 20120075008 Al 2012-83-29 Kunel

33 20120084734 Al 2012-04-06 Wilairat

34 20120182100 Al 2012-07-28 Warng st al.

35 20120200515 A1 2012-08-09 YAMADA

3B 20120229408 Al 2012-09-13 Wy

37 20120274882 At 2012-11-01 Winiet al.

38 20120265207 At 2012-11-15 Rozmus st al.

3@ 20120289880 Al 2012-11-28 Wiang et al.

40 201203818877 Al 2012-12-20 Kuge

41 20180034177 Al 2018-62-04 WESTERMAN et al.

I you wish to add additional U.§, Published Application citation information please click the Add bution.

FOREIGN PATENT DOCUMENTS

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.N/
Samsung - Exhibit 1005 - Page 87

EF3Webh 21118




INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

16280879

Filing Date

2(119-01-28

First Named Inventor

Masaaki YAMADA

L Art Unit 3882
{ Not for submission under 37 CFR 1.99)
Examiner Name R.L. Nassar
Atlorney Dockel Number 083265-0063

Name of Patentee or | 2985, Cotumns, Lines
Examiner| Cite | Foreign Document | Coundry Kind | Publication A Hcént of cited where Relevant 15
Initial” Mo | Numberd Code?i Coded| Date D;:ip ; Passages or Relevant
ooument .
Figures Appear
wiEnglish translation;
gar corresponds to
1 2003-528130 JP A 2003-08-30 U.5.8498406 and
U.5.2005/0253814
{praviously cited)
2 20100003572 KR A 2010-01-11 frevo, Ing wiEnglish abstract []
3 2393066 GB A 2004-03-17 MNer Corp []
4 2001089520 WO A2 2001-08-20 Ethentica, Ing []
5 2010/073243 WO Al 2010-07-01 | Zimchoni, Benjamin ]
If you wish fo add additional Foreign Fatent Diocument citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. ; Include name of the author (in CARPITAL LETTERS), title of the arlicle (when approgriate), title of the ftem
Examiner| Cite | | . . : v . ) ) : : -
R (bock, magazine, journal, serial, symposium, catalog, etel, dale, pages(s), volure-issue number{s}, T=
Initials No . - ; _ .
publisher, city andior country where published,
1 MANAEBE et 8l "Proposal of New Imput Systems,” NTT Technology Reporls, Technical Journal, Vol, §, Na, 4, March
2008, pp. 3742 ]
1 pp *3
5 MONRQSE Fabian et al., "Keystroke dynamics as a biometric for authentication,” Elsevier Science, Future Generation I:l
Computer Systems Vol 18, 2000, pp. 351-359
3 TAN, Desney S. ef al, "SPY-RESISTANT KEYBOARD: MCORE SECURE PASSWORD ENTRY ON PUBLIC TOUICH D

SCREEN DISPLAYS," Microsoft Research, January 2008, 10 pages

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.N/

EF3Webh 21118

Samsung - Exhibit 1005 - Page 88




Application Number 18280879

Filing Date 2019-01-28
INFORMATION DISCLOSURE First Named Inventor | Masaaki YAMADA
STATEMENT BY APPLICANT At Uni =
Lo mt 3882
{ Not for submission under 37 CFR 1.99)
Examiner Name R.L. Nassar

Atlorney Dockel Number 083265-0063

4 APC Bivpod Guick Installation Guide, Part Numbser; 980-1708, APC, wwaw.apc.com, 2 pages, 2003 ]

5 CIEFENDERFER, Graig T., "FINGERPRINT RECOGNITION,” Thesis, Naval Postgraduate School, June 2008, 153 [
pages

5 BLASKD, Gabor ef al., "A Wristwatch-Computer Based Password-Vault,” IBM Research Report, Computer Science,

| ]

March 2005, 18 pages

7 CHAN, K.C,, et al,, “Fast Fingerprint Verification Using Subregions of Fingerprint Images,” IEEE Transactions on n
Circuits and Systems for Video Technology, Vel 14, No. 1, January 2004, pp. 85-101

a YAU, Wei-Yun et al., "Nonlinear phase portrait modeing of fingerpriint orfentation,” Sth International Corderence on n
Conirol, Automation, Robotics and Vision China, December 2004, pp. 1262-1267

9 AKREEKLUL, Vutipong, e al., "The New Focal Point Localization Algorithun for Fingerpring Recognition,” 1EEE ]
Computer Saciely, The 18th international Conference on Pattern Recognition (ICPR/G5), 2008, 4 pages

10 WANG, Feng, et al., "Empirical Evaluation for Finger input Properties In Mutli-touch linteraction,” CHI, Tabletop ]
Gesturas, April 2008, pp. 1062-1072

If you wish to add additichal non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signaturg /ROBERT L NASSER/ Date Considered 12/28/2020

*EXAMINER: initial if reference considerad, whether or not citation is in conformance with MPEP 802. Draw line through a
citation if not in conformance and not considered. inciude copy of this form with nexd communication to applicant.

t Spg Rind Codes of USPTO Patant Documets at CISETCG GO or MPEP 80 .04, ¥ Ender office that issued the document. by the two-lelter code (WHIPD
Standard 5T .3}, 2 For Japanese paleat docoments, the indicadion of the vear of the reignof the Emperor mwst precede the-serial mpniber of the patent docurnent.
¢ Rird of document by the appropriate symbals as indicated on the document under WIPD Standard 8T .18 if possible. -~ Applicant is 1o place & check mark hers {f
Englisl language transiation is allached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.N/

EF3Webh 21118

Samsung - Exhibit 1005 - Page 89



Application Number 18280879

Filing Date 2019-01-28
INFORMATION DISCLOSURE First Named Inventor | Masaaki YAMADA
STATEMENT BY APPLICANT At Uni =
Lo mt 3882
{ Not for submission under 37 CFR 1.99)
Examiner Name R.L. Nassar

Atlorney Dockel Number 083265-0063

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.68 o make the appropriate selaction(s):

That each item of information coniained in the information. disclosure statement was first cited in any communication
(4 from a foreign patent office in a counterpart foreign application not more than three months prior to the filfing of the
information disclosure statement. See 37 CFR 1.87{e}{1).

OR

That no iem of information contained in the information distiosure statement was giled in a communication from a
foreign patent office in a counterpart foreign application, and, {o the knowledge of the person signing the certification
aftet making reasonable inquiiry, no ftem of information contained in the information disclosure statement was known to
any individual designated in 37 OFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87{(e}2).

[]

See attached certification statement.
The fee st forth in 37 CFR 1.17 {p) has been submitted herewith.

A cetlification statement is not submitted herewith.

L&

SIGNATURE
A sighature of the applicant or representative is required in accordance with CFR 133, 10.18. Please see CFR 1.4{d}) for the
foray of the signature.

Signature {Tomoki Tanidaf Bate (YYYY-MM-DD) 2020-12418

Name/Print Tormaki Tanida Regisiration Number 60,453

This collection of information is required by 37 CFR 1.897 and 1.98. The information is required to oblain or retain 2 banefif by the
public which is fo file (and by the USPTO o process} an application. ‘Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated {o laka 1 hour {o complete, including gathering, preparing and submitling the completed
application forry to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reqguire {o complete this form and/for suggestions for reducing this burden, should he sent to the Chief Information Officer, U.S.
Patent and Trademark Dffice, U.8. Depariment of Commerce, P.O. Boo 1450, Alexandria, VA 22313-1450. DONQOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450,

EF3Webh 21118

Samsung - Exhibit 1005 - Page 90




Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-578) requires that vou be given certain information in connection with your submission of the
atiached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
thaty (1) the general authority for the collection of this information s 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 fo
process and/or examine your submission related to a patent appiication or patent. i vou do not fumish the requested
information, the U.S. Palentand Trademark Office may not be able to process and/or examing your submission, which may
resuit 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.8.C. 552a). Records from this system of records may be disciosed fo 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 o a
court, magistrate, or administrative tribunal, including disclosures o oppasing counsel in the course of seltlement
nagotiations.

A record in this system of records may be disclosed, asa routine use, to a Member of Congress submitting a
request involving an individual, {0 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 fo perform a contract. Recipients of information shall be required {o 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, o the international Bureau of the World inlelleciual Property Organization, pursuant
{0 the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, & anocther federal agency for purposes of
National Security review (35 U.8.C. 181) and for review pursuant io the Atomic Energy Act (42 1L1.5.C. 218{c}).

A record from this system of records may be disclosed, as a routine use, o the Adminisirator, General Services, or
histher designee  during an inspection of records cohducted by (GSA as part of that agency’s responsikility to
recommend improvements in records management practices and programs, under authority of 44 U.5.C. 2804 and
2808, Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {Le., GSA or Comiinerce) directive. Buch disclosure shall not be used {o make
determingtions abeout individuals.

A recard from this system of records may be disclosed, as a routine use, 1o the public after either publication of
the application pursuant to 35 U.5.C. 122{b) or issuance of a palent pursuani to 35 U.S.C, 151. Fusther, a record
may be disclosed, subject to the limitations of 37 CFR 1,14, as a routine use, 1o the public if the record was filed in
an application which bacame abandoned or in which the proceedings were terminated and which application is
referenced by either a published application,.an application opern to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or iocal law
enforcement agency, if the USPTO becomes awate of a violation or potential violation of aw or regulation,

EFS Web2.1.18 Samsung - Exhibit 1005 - Page 91




Doc code:1DS PTOSEN8 ((2-18)
; N . . vy Approved for use through 1302020 OMB 0851 0041
Doc description: information Disclosure Statement (DS} Filed LS. Fatent and Trademark Office; U.5. DEPARTMENT DF COMMEREE

Under the Paperwork Reduction Act of 1885, no persons. are required to respond to.a collectinn of information unfess # contains a valid OMB: control number

Application Number 16260878
Filing Date 2018-01-28
INFORMATION DISCLOSURE First Named Ihwentor | Masaaki YAMADA
STATEMENT BY APPLICANT [ P
{ Not for submission under 37 CFR 1.89)
Examiner Name R.1. Nasser
Atlorney Dockel Number 093285-D083

U.S.PATENTS

Examiner| Cite Kind _ Name of Patentee or Applicant Pagas,Cp!umns,Lmes Wwhere
e Fatent Number .| issue Date ; Relevant Passages or Relevant
Initial Na Codet of cited Document —
Figures Appear

3 8h05847 2003-01-21 Anderaon

2 8795589 2004-08-21 Setiak

3 B937328 2005-08-30 Sakurai et al.

4 8870584 2005-11-29 Qaorman et al.

5 7289824 2007-10-30 Jerli &t al.

B 787729 2010-04-13 Howedll et gl

7 72561 2010-05-25 Kadi

8 KA TaEitTi 2011-01-25 Wasterman et ai.

EF3Webh 21118

Samsung - Exhibit 1005 - Page 92



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number

16280879

Filing Date 2019-01-28
First Named inventor | Masaaki YAMADA
Art Unit 3882
Examiner Name R.L. Nasser
Atlorney Dockel Number 083265-0063

2] 8023700 2011-08-20 Riionheimao
19 8059872 201111156 Tazoe

1 8224392 2012-07-17 Kim of al.

12 B493406 2013-07-30 Ghassahian corresponds to JP2003-529130A
13 BB05950 2013-12-10 Kangas et al.
4 8583582 2014-03-25 Rogers

15 8745480 2014-08-03 Kim

16 8860889 2014-10-14 Zimchoni

17 8878781 2014-11-04 Grover et al.
18 223848 2015412-29 Griffin et al.
1g 8654083 2014-02-18 Yamada

EF3Webh 21118

Samsung - Exhibit 1005 - Page 93




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number

16280879

Filing Date 2019-01-28
First Named inventor | Masaaki YAMADA
Art Unit 3882
Examiner Name R.L. Nasser
Atlorney Dockel Number 083265-0063

if you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examinar| .. Fublication Kind | Publication Name of Patentes or Applicant Pa}ges,@plumns,unesvWherg v
initial Gite Na Nunber Code?| Date of cited Document Relevant Passages or Relevant
‘ Figures Appear

1 20020183506 Al 200241107 Matusis

2 20020181747 Al 2002412-05 Topping

3 20030138102 Al 2003-07-24 Chmaytelli ot al.

£ 20030152253 Al 2003-08-14 Wong

& 20040085300 At 2004-G5-06 Matusis

& 20040252867 At 2004-12-18 Lan etal

7 20080075256 Al 2006-04-08 Hagiwara &t al.

8 20080284853 Al 2008-12-21 Shapiro

g 20070014442 Al 2007-01-18 Yu

EF3Webh 21118

Samsung - Exhibit 1005 - Page 94




Application Number 18280879

Filing Date 2019-01-28

INFORMATION DISCLOSURE

First Named Inventor

Masaaki YAMADA

STATEMENT BY APPLICANT [ — o

{ Not for submission under 37 CFR 1.99)
Examiner Name R.L. Nassar
Attorney Docket Number 083285-0083

10 20080049987 Al 2008-03-28 Champagne et al.
1 20080089412 Al 2008-03-20 Champagne et al.
12 20080158170 Al 2008-07-03 HERZ ot al.

13 20080267465 Al 2008-10-30 Matsuo st al.

14 200900480865 Al 2008-02-19 Liu.et al,

15 20000083847 Ad 2009-03-26 Fadell st al.

8 20090165145 Ad 2009-08-25 Haapsaari et al.
17 201000620020 Al 2010-01-28 Chen

18 20100020035 Al 2010-01-28 Ryu et al.

19 20100044121 Al 2010-02-28 Simon et al.

20 20100060571 Al 2010-03-11 Chen et al.

EF3Webh 21118

Samsung - Exhibit 1005 - Page 95




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number 18280879
Filing Date 2019-01-28
First Named inventor | Masaaki YAMADA
Art Unit 3882
Examiner Name R.L. Nasser
Atlorney Dockel Number 083265-0063

21 20100086701 Al 2010-83-18 Nirgrat

22 20100070831 Al 2010-03-18 NICHOLE
23 201000793840 Al 2010-04-00 Nurmi

24 20100110228 &1 2010-05-08 Ozawa gt al.
25 201001385814 &l 20106-06-03 Davis et al.
26 20100180336 Al 2010-07-15 Jones et al.
27 20100231356 Al 2010-09-16 Wire

28 20100285185 Al 2010-10-21 Oksanen

28 20110175804 Al 2011-07-21 GROVER
3¢ 20110310024 Al 20111222 Sakatsume
31 20120033878 Al 2012-02-09 BLOW et al.

EF3Webh 21118

Samsung - Exhibit 1005 - Page 96




INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

16280879

Filing Date

2(119-01-28

First Named Inventor

Masaaki YAMADA

{ Not for submission under 37 CFR 1.99) Art Unit ag82

Examiner Name R.L. Nasser
Atlorney Dockel Number 083265-0063

32 20120075008 Al 2012-83-29 Kunel

33 20120084734 Al 2012-04-06 Wilairat

34 20120182100 Al 2012-07-28 Warng st al.

35 20120200515 A1 2012-08-09 YAMADA

3B 20120229408 Al 2012-09-13 Wy

37 20120274882 At 2012-11-01 Winiet al.

38 20120265207 At 2012-11-15 Rozmus st al.

3@ 20120289880 Al 2012-11-28 Wiang et al.

40 201203818877 Al 2012-12-20 Kuge

41 20180034177 Al 2018-62-04 WESTERMAN et al.

I you wish to add additional U.§, Published Application citation information please click the Add bution.

FOREIGN PATENT DOCUMENTS

EF3Webh 21118

Samsung - Exhibit 1005 - Page 97




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number

16280879

Filing Date 2019-01-28
First Named inventor | Masaaki YAMADA
Art Unit 3882
Examiner Name R.L. Nasser
Atlorney Dockel Number 083265-0063

Name of Patentee or | 2985, Cotumns, Lines
Examiner| Cite | Foreign Document | Coundry Kind | Publication A Hcént of cited where Relevant 15
Initial” Mo | Numberd Code?i Coded| Date D;:ip ; Passages or Relevant
ooument .
Figures Appear
wiEnglish translation;
corresponds to
1 2003-528130 JP A 2003-08-30 U.5.8498406 and
U.5.2005/0253814
{praviously cited)
2 20100003572 KR A 2010-01-11 frevo, Ing wiEnglish abstract []
3 2393066 GB A 2004-03-17 MNer Corp []
4 2001089520 WO A2 2001-08-20 Ethentica, Ing []
5 2010/073243 WO Al 2010-07-01 | Zimchoni, Benjamin ]
If you wish fo add additional Foreign Fatent Diocument citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. ; Include name of the author (in CARPITAL LETTERS), title of the arlicle (when approgriate), title of the ftem
Examiner| Cite | | . . : v . ) ) : : -
R (bock, magazine, journal, serial, symposium, catalog, etel, dale, pages(s), volure-issue number{s}, T=
Initials No . - ; _ .
publisher, city andior country where published,
1 MANAEBE et 8l "Proposal of New Imput Systems,” NTT Technology Reporls, Technical Journal, Vol, §, Na, 4, March
2008, pp. 3742 ]
1 pp *3
5 MONRQSE Fabian et al., "Keystroke dynamics as a biometric for authentication,” Elsevier Science, Future Generation I:l
Computer Systems Vol 18, 2000, pp. 351-359
3 TAN, Desney S. ef al, "SPY-RESISTANT KEYBOARD: MCORE SECURE PASSWORD ENTRY ON PUBLIC TOUICH
SCREEN DISPLAYS," Microsoft Research, January 2008, 10 pages D

EF3Webh 21118

Samsung - Exhibit 1005 - Page 98




Application Number 18280879

Filing Date 2019-01-28
INFORMATION DISCLOSURE First Named Inventor | Masaaki YAMADA
STATEMENT BY APPLICANT At Uni =
Lo mt 3882
{ Not for submission under 37 CFR 1.99)
Examiner Name R.L. Nassar

Atlorney Dockel Number 083265-0063

4 APC Bivpod Guick Installation Guide, Part Numbser; 980-1708, APC, wwaw.apc.com, 2 pages, 2003 ]

5 CIEFENDERFER, Graig T., "FINGERPRINT RECOGNITION,” Thesis, Naval Postgraduate School, June 2008, 153 [
pages

5 BLASKD, Gabor ef al., "A Wristwatch-Computer Based Password-Vault,” IBM Research Report, Computer Science,

| ]

March 2005, 18 pages

7 CHAN, K.C,, et al,, “Fast Fingerprint Verification Using Subregions of Fingerprint Images,” IEEE Transactions on n
Circuits and Systems for Video Technology, Vel 14, No. 1, January 2004, pp. 85-101

a YAU, Wei-Yun et al., "Nonlinear phase portrait modeing of fingerpriint orfentation,” Sth International Corderence on n
Conirol, Automation, Robotics and Vision China, December 2004, pp. 1262-1267

9 AKREEKLUL, Vutipong, e al., "The New Focal Point Localization Algorithun for Fingerpring Recognition,” 1EEE ]
Computer Saciely, The 18th international Conference on Pattern Recognition (ICPR/G5), 2008, 4 pages

10 WANG, Feng, et al., "Empirical Evaluation for Finger input Properties In Mutli-touch linteraction,” CHI, Tabletop ]
Gesturas, April 2008, pp. 1062-1072

If you wish to add additichal non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signaturg Date Considered

*EXAMINER: initial if reference considerad, whether or not citation is in conformance with MPEP 802. Draw line through a
citation if not in conformance and not considered. inciude copy of this form with nexd communication to applicant.

t Spg Rind Codes of USPTO Patant Documets at CISETCG GO or MPEP 80 .04, ¥ Ender office that issued the document. by the two-lelter code (WHIPD
Standard 5T .3}, 2 For Japanese paleat docoments, the indicadion of the vear of the reignof the Emperor mwst precede the-serial mpniber of the patent docurnent.
¢ Rird of document by the appropriate symbals as indicated on the document under WIPD Standard 8T .18 if possible. -~ Applicant is 1o place & check mark hers {f
Englisl language transiation is allached.

EF3Webh 21118

Samsung - Exhibit 1005 - Page 99



Application Number 18280879

Filing Date 2019-01-28
INFORMATION DISCLOSURE First Named Inventor | Masaaki YAMADA
STATEMENT BY APPLICANT At Uni =
Lo mt 3882
{ Not for submission under 37 CFR 1.99)
Examiner Name R.L. Nassar

Atlorney Dockel Number 083265-0063

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.68 o make the appropriate selaction(s):
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Member with respect to the subject matter of the record.
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the information in order fo perform a contract. Recipients of information shall be required {o comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5§ U.S.C. 552a(m).
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{0 the Patent Cooperation Treaty.
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National Security review (35 U.8.C. 181) and for review pursuant io the Atomic Energy Act (42 1L1.5.C. 218{c}).
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may be disclosed, subject to the limitations of 37 CFR 1,14, as a routine use, 1o the public if the record was filed in
an application which bacame abandoned or in which the proceedings were terminated and which application is
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{19} {Publication countiyl lapan Patent Dffice (3P}
(12} [Kind of official gazette] Published Japanese translations of PCT international

publication for patent applications {A)

{11} [Publication number of Japanese translation of PCT international application]
JP 2003 - 529130A (P2003-529130A)

(43} {Publication date of lapanese transiation of PCT international application] Hel
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Samsung - Exhibit 1005 - Page 102



{51} {International Patent Classification 7th Edition]

GO&F 3/023 340

3/00 601

G10L 15/00

15/24

15/28

{F13

GO6F 3/023 340 Z

3/00 601

G10L 3700 551 A

551 P

571 R

{Reguest for examination] Unrequested

{Reqguest for preliminary examination] ¥

{Total number of pages] 115

{21} {Application number] Japanese Patent Application No, 2001-533628 (P2001-
533628)

(863 22){Filing datelHeisal 12{2000} Qctobear 27 (2000.10.27)
(85) [Submission date of translated text] Heissi 14{2002) April 30 {2002.4.30}
(36} {International application number] PCT/USON/29647

{87} {International publication number] WG01/031788

{87} {International publication date] Heisal 13{2001) May 3 {2001.5.3)
{31} {Application number of the priority] 66/163,8%9%

{32) [Priority date] Heisei 11{1898) October 37 {1999.10.27)
(333 {Priority clalm gountry] U.S. {US)

{31) [Application number of the priority] 60/164,658

{32) [Priority date] Helsei 11{1999) November 4 {1999.11.4)
{33} [Priority claim countryl U.S. (US)

{31} [Application number of the priority] 60/164,597

{32} {Priority date] Heisel 11{1998) November 10 {18992.11.10)
(333 {Priority claim country] U.S. {(US)

{31} {Application number of the priority] 60/169,149

{32} {Priority date] Heisel 11{1999) December & (1999.12.6)
{33} [Priority daim country] U.S. {US})

{31} [Application number of the priority] 60/194, 767

{32} [Pricrity date] Heisel 12{2000) April 3 {3000.4.3}
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{57} [Overvisw]
The data input system includes a data symbol group including at least one of an E

nglish character symbol, a numeral symbel, and a command (128 1o 138). Each s
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ubgroup is associated at least with a portion of a user's finger {102 - 120). The sy
stem also includes a keypad 126 defining a plurality of keys, each key incuding a
t least one of the symbuols. At least one finger recognition system {100) is configy
red to recognize a portion of a finger when the key is touched and to select a sub

group symbol asseciated with a portion of the finger that interacts with the key.
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SYSTEM FOR OPERATING A KEYBOARD WITH MULTI
FUNCTIONAL KEYS, USING FINGERPRINT RECOGNITION

Description

TECHNICAL FIELD

The present invention refers to a method and system for operating keyboards
with multi-functional keys on digital, electronic and other appliances whereby a
specific function of the keys is activated by identifying the user's fingerprints
and selecting the specific key function according to the finger pressing the key
(the required action is selected one of several associated functions with the key

that is pressed).

BACKGROUND ART

Digital, electronic and other appliances, such as computer keyboards, tabletop
telephones, cellular phones, hand-held computers, hand-held terminals, control
systems of digital, electronic or electric instrumentation such as operation
panels in airplanes, weapon activation systems, testing equipment and so on,

are all equipped with pushbuttons (keys) or keyboards.
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The recent dramatic minimization of such systems and the physical constraints
that sometimes exist, have led to a situation in which several different functions
(i.e. the selection of a specific numeral or letter or symbol) are associated with a
single key, since there are more functions than there are keys. One existing
solution that enables a user to select a specific function associated with a
specific key is the rapid, repeated pressing of the said key, whereby the desired
function is selected by the number of times the user rapidly presses the key. For
example, Drawing No. 1 depicts a schematic keyboard of a standard cellular
phone that is in message writing mode. Pressing the "2" key once will select the
letter "a"; pressing the "2" key twice in rapid succession will select the letter
"b": three consecutive presses will select the letter "c"; and the result of four
consecutive presses will be the numeral "2". This solution is cumbersome and
inconvenient and any error in pressing the key (which is a very common

occurrence) leads to the need to repeat the entire sequence so as to reach the

desired function.
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In order to increase the efficiency of pressing of keys on appliances, as
mentioned, a technology was developed that is based on a keyboard key that
includes a sensor that recognizes the print of the user's specific finger that was
used to press the key or button. The appliance is programmed so that when the
user presses the said key using his or her third finger, for instance, a specific,
pre-defined function is selected (or a group of characters pre-defined for the
finger and key), and when the user presses the same key with his or her little
finger or ring finger, other pre-defined functions are selected that correspond to
the specific finger that pressed the said key. So far this is all existing

knowledge.

Nevertheless, the currently existing knowledge in the said field has several
drawbacks: First, it is still necessary to press the key several times in order to
select the desired function (for instance, when a group of characters was
associated with a specific key/finger during the initialization process). Second,
the system's initialization process (i.e. the enrollment of the fingerprints and
their association with specific, pre-defined keys, or characters, or groups of

characters) is very cumbersome and is not user-friendly.

Samsung - Exhibit 1005 - Page 241



WO 2010/073243 PCT/IL2009/001202

In addition, this method (of associating/pre-defining a specific finger to a key
and/or a character and/or a group of characters) requires the user to remember
these pre-defined associations during the regular operation of the appliance
(when he or she must sometimes work fast). In addition, some of the
knowledge pertains to keys on appliances, as mentioned, that refer to four

fingers of only one hand.

The present invention refers to a method and system that enhance the efficiency

of the currently existing knowledge in the field.

THE INVENTION

The present invention refers to a method and system that include one or more
keys, or even an entire keyboard on digital, electronic or other appliances
(hereinafter referred to as the "appliances"), whereby each key (which i1s
equipped with a fingerprint recognition sensor) recognizes (using fingerprint

recognition technology) the user's specific finger (one of five fingers on one
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hand, or one of ten when using two hands), and according to the finger that is
pressing the key, selects the function of the key, all accordirig to a simple and
full visual correlation between the order of the fingers of the hand and the order

of functions associated with the keys.

The appliance on which the invention, subject of the application, is
implemented has one or more keys that are equipped with a fingerprint
recognition sensor (hereinafter referred to as the "sensor"). Not all keys on the
appliance must be equipped with sensors and the invention may be
implemented on one or more keys on each appliance. For the sake of fluency of
the explanation, pushbuttons or keys that are equipped with fingerprint sensors

will be referred to as the "keys" (or the "key").

Initialization of the system: In order for the appliance's sensors to recognize

the user's fingerprints and specifically identify the specific finger that pressed
the key, the appliance must first be initialized. The initialization is a one-time

action (and is not performed every time the appliance is turned on).
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Initialization can be performed in several ways. For instance, a special key may
be designated for initialization and fingerprint enrollment. The user must cause
the sensors to recognize all ten of his or her fingers. To that end, the user places
each of his or her ten fingers, one at a time, on the specific key designated for
appliance initialization (alternately, initialization may be performed by pressing
the key) so that the appliance recognizes each finger according to its unique
fingerprint. Initialization can also be performed using a key that is not
specifically designated for system initialization. This kind of initialization is
very simple and does not require any pre-set associations between specific
fingers and specific characters or keys or groups of characters, but rather the
enroll of the user's fingerprints and saving thereof in the appliance to enable

recognition during its regular operation.

Fingerprint recognition (during regular operation): During regular operation,
pressing once on each key can lead to the selection of one of ten different
functions (if the appliance is operated using both hands). The function selected
is determined by the finger that pressed the key, according to the order of

functions associated with the said key.
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The present invention can be also implemented on keys that have only five
options (five fingers on one hand only). For the convenience of explanation, the
drawings and illustrations of the invention, subject of the present application,
will refer to an appliance that is designed to recognize five fingers on one hand
only, except for Drawing No. 6 which describes a key designated for use with

ten fingers of two hands.

The invention can also be implemented on keys that have sensors over an area
that is smaller than the full finger pad area of an average user. In this case,
although system initialization includes the full enrollment of the finger pad on a
designated sensor, when the user presses a key with a sensor using his or her
finger pad, recognition is accomplished based on part of the full area of the
finger pad that is saved in the appliance's memory. The invention can be
implemented not only on keyboards that represent text writing functions, with
which symbols and characters are associated from the common set of symbols
and characters, but also on keys from control systems, for instance, with which
various functions are associated, such as the release of bombs (in weapon

systems), activation of sprinklers (in irrigation control systems) and so on.
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In such cases, the symbol engraved next to the key will be an icon that
identifies the desired function (a trigger icon, for instance, in the case of a

weapon system or a sprinkler icon in case of an irrigation system).

After initialization, each key on the appliance recognizes the user's fingerprints
and can also identify the specific finger that pressed the key. In other words, the
sensor identifies which of the user's fingers [thumb, index finger, third finger,
ring finger or little finger (of the user's right hand, for instance)] was used to
press the key and according to the specific finger, which corresponds to the

order of functions associated with the key, the key's function is selected.

Drawing No. 2 describes one of many possibilities for implementing the
method and system, subject of the invention. Drawing No. 2 describes the
appliance (1) which includes a display panel (2) and twelve keys (3). A sensor
(4) is located on the top surface of each of the keys (3). Symbols (5) are
engraved on the key (3) or beside it or beneath it or above it in a horizontal line

(in Drawing No. 2 the symbols appear beneath the key).
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In the case described in Drawing No. 2, most keys (3) have five symbols (5)
beneath them in a horizontal line (although the invention can refer to ten
symbols that correspond to ten fingers of two hands, as described for instance

in Drawing No. 6).

A main and principle innovation presented by the method and system, subject
of the present invention, is the spatial arrangement of the symbols (5) in
relation to each key (3). For example and illustration we will refer to the
third key from the top in the left-hand column, which is denoted (31) in

Drawing No. 2.

As illustrated in Drawing No. 3, pressing the key (31) with the thumb (of the
right hand) selects the numeral "7"; pressing the key (31) with the forefinger (of
the right hand) selects the letter "p"; pressing the key (31) with the third finger
(of the right hand) selects the letter "q"; pressing the key (31) with the ring
finger (of the right hand) selects the letter "r"; and pressing the key (31) with

the little finger (of the right hand) selects the letter "s".
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The method and system, subject of the invention, include, as described above,
the spatial correspondence whereby using the left-most finger leads to the
selection of the left-most symbol in the line of symbols (5) beneath the key (3)
(or in the line of symbols above or beside the key), and so on. This innovation
enables the user to control the appliance in a fast and efficient manner.
In addition, the key (3) needs to be pressed only once in order to select the
desired character/symbol/function from among the five symbols (5) engraved
under the key (3). If the key has only four (or less) functions/symbols/characters
associated with it, the correlation between the fingers and the
functions/characters begins from the left (for example) and proceeds to the
right, and ends when all members of the group of functions/characters are

associated with fingers.

The method and system can also be implemented using East Asian languages,
such as Japanese and Chinese. In such cases, the symbols (5) are arranged
adjacent to the key (3) in a vertical line, as appears for instance in Drawing No.
4, and the symbol is selected by matching the order of fingers to the order in
which the symbols are specified in a vertical manner (e.g. from top to bottom),

as shown in Drawing No. 4.
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Implementation of the invention will enable, for instance, to manufacture a
telephone (fixed or mobile) with only one numeral key, assuming the user uses

both hands, or with two numeral keys (if only one hand is used to dial).

Drawing No. 5 describes additional possibilities for implementing the method
and system, subject of the invention. Drawing No. 5 shows an appliance (1) that
includes a display panel (2) and twelve keys (3). A sensor (4) is located on the
top surface of each of the keys (3). Symbols (5) are engraved in a horizontal
line beneath the key (3) Up to this point, the description is similar to that given
above for Drawing No. 2. In addition, however, the appliance (1) can be turned
to a work mode in which additional symbols are displayed on the display panel
(2) in such a way that they are arranged in full compatibility with the order of
~ the appliance's keys (3). Thus, for instance, the key (31) operates in this work
mode, the group of symbols (51) that appears on the display panel (2) of the
appliance (1). For the purpose of example and illustration we refer to the third

key from the top in the left-hand row, denoted 31 in Drawing No. 5.
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Pressing the key (31) with the thumb (of the right hand) selects the symbol «;
pressing it with the forefinger (of the right hand) selects the symbol ; pressing
it with the third finger (of the right hand) selects the symbol (here is missing the

symbol for Gamma which also on the drawing it appears like a “p” — please

correct!), and so on.

By transitioning to another work mode (or to other character sets), other and
additional series of symbols (51) can be displayed on the display panel (2),
arranged according to the order and arrangement of the keyboard (3). This
method is referred to as "soft keys" and it enables a large and wide variety of
options for the operation of the keys, depending on the selected work mode the

system is in at a specific moment.

The appliance (1) includes a processor in which the user's fingerprints are saved
as enrolled during the initialization of the system. The processor also includes
software that identifies the fingerprints of the fingers pressing the sensors

(known as a "one-to-few" function).
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The appliance does not have to be re-initialized every time it is used by the
same user since the fingerprints are saved in the processor's memory. The
processor can store fingerprint data for a large number of users without re-
initialization or identification of the user during regular operation, except for
the first time. The invention will prevent people who are not recognized by the
system (i.e. whose fingerprints have not been enrolled into the system) from
using this fingerprint recognition work mode, an option that adds a security

dimension to the system.

While the present invention has been described in connection with what is
considered the most practical and preferred embodiments, it is understood that
this invention is not limited to the disclosed embodiments but is intended to
cover various arrangements included within the spirit and scope of the broadest
interpretation so as to encompass all such modifications and equivalent

arrangements.
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DESCRIPTION OF THE DRAWINGS

Drawing No. 1 schematically depicts a keyboard and display of a standard
cellular phone.

Drawing No. 2 depicts an appliance (1) with twelve keys (3), each of which has
a sensor (4), and five symbols (5) arranged beneath each of the keys in a
horizontal row.

Drawing No. 3 depicts the key (3) with a sensor (4) and five symbols (5)
arranged beneath the key in a horizontal row.

Drawing No. 4 depicts the key (3) with a sensor (4) and five symbols (5)
arranged to the left of the key in a vertical row.

Drawing No. 5 depicts an abpliance (1) with twelve keys (3) each of which has
a sensor (4) and twelve series of symbols (5) arranged on the display panel in
spatial correlation with the keyboard.

Drawing No. 6 depicts a key (3) with a sensor (4) and ten symbols (5) arranged
in two vertical groups of five on either side of the key, that correlate with the

user's ten fingers (of both hands).
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Claims
What is claimed is:
1. An appliance with the following components: (a) A device that enables

to input the user's fingerprints into a CPU located in the said appliance; (b) one
or more keys with a sensor that can recognize each of the user's fingerprints; (c)
several symbols engraved on or next to the said key, arranged in a horizontal
row or in a vertical row or on a diagonal; (d) the said processor, programmed so
that it associates the pressing of a certain finger of the said user on the said key
with a specific symbol from among the said symbols, whereby the left-most
finger from among the fingers that were input into the appliance activates the
left-most symbol from among the row or column of said symbols that are
engraved on or next to the said key, and such that the second from left finger

activates the second from left symbol, and so on.
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2. The appliance mentioned in Claim No. 1, which also includes a work
mode (operated as a routine part of operating the appliance) that enables to
display another series of several symbols on the display panel of the said
appliance, in a horizontal row or vertical row or on a diagonal; whereby the said
processor is programmed so that it associates the pressing of the said user's
specific finger on the said key with a specific symbol from among the said
symbols; and whereby the left-most finger from among the fingers input into
the appliance activates the left-most symbol from among the row or column of
said symbols that are displayed on the said display panel, and whereby the

second from left finger activates the second from left symbol, and so on.

3. The appliance mentioned in Claim No. 2 whereby the activation of a
specific work mode displays several series of additional symbols on the display
panel, which correlate spatially with the sensor keys as described for the said

appliance.
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SLIDE~TYPE PORTABLE COMMUNICATION APPARATUS
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a portable
communication apparatus, such as a portable telephone, and
more particularly, to a portable communication apparatus
having a slide-type structure.

2. Description of the Related Art

In addition to a Straightmtype‘ portable telephone
apparatus, foldable or slidable structures have been
employed to meet the needs for miniaturization. The foldable
structure allows two units of a main body to be folded by a
connecting member rotatably conmecting the two units. The
glidable structure is provided with a main housing (first
unit} and a movable housing {second unit}, which is mounted
with a part of functions and is coupled with the main
housing so as to be slidable in the longitudinal divection.
Such a structure allows the two units to be retracted with
overlapping one another when carried and to be extended by
sliding them in  the longitudinal direction  when
communicating or the like.

For example, Japanese Unexamined Patent Application
Publication No. 5-91015 discloses a small-size portable
radio apparatus, which comprises a housing that has a
transmitter, a key operation section and a dnglay gsection
and has a recess portion formed extending in  the
longitudinal direction, and a movable housing that is
equipped with a receiver and incorporated intc the recess
portion so as to be freely slidable. When being cut of use,
the movable housing can be inserted inte the recess portion
to compact the whole; and the wovable housing can be pulled

out to a desired length teo be used.
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Also, Japanese Unexamined Patent Application
Publication No.7-3128631 discloses a portable radio
apparatus, which comprises a first housing having at least
a receiver and a display section, and a sscond housing,
which is accommodated within the first housing so as to be
freely slidable and rotatable with respect to the first
housing and is provided with an operation section and a
transmitter on the front surface thereof. By sliding and
rotating the sgecond housing to be accommodated into the
first housing, two states ave realized: a state that
operation and spesch communication are available; and a
state that the operation face is protected with facing in.

Further, in Japanese Unexamined Patent Application
publication No.2001-24762, a portable telephone appavatus is
composed of a main body thereof having a display section
provided on one side thersof, and a keypad having operation
buttons provided on its surface, which is slidable to cover
the display section of the main body therewith. When the
main body accommodates the keypad, a part of the display
section is exposed from the keypad. When the keypad is slid
downward, the entire screen of the display section is
exposed. The keypad slides up and down along guide rails
provided at both right and left sides of the main body. In
the portable telephone apparatus, it is possible to enlarxge
the displayvable screen without injuring the portability and
the operability to achieve the displaying of a large amount
of information such as mail and data. In the accommodation
state, information necessary for audio communication is
displaved, and by exposing the entire screen, it is possible
to read character information such as mail.

In addition, wmany slide-type structures, which are
adapted sc that a movable housing is accommodated within a
main housing, have been known. For example, in Japanese
Unexamined Patent Application Publication No. 10-271182, &
portable phone terminal has been disclosed, in which an

operation panel pertion having a microphone and a group of

dial operation keys can slids in‘séaarﬁlsiﬁnaxafiélxhllpgictiylO%%\iiﬁgggzﬁl
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speaker and a display. In this portable phone terminal, when
being accommodated in the main body, the operation panel
smation is coversd with the main body and therefore cannot
be used, preventing it from operating. Also, in a slide-type
portable terminal of Japanese Unexamined Patent Application
publication No. 9-2085475, a main body can be accommodated
into the inside of a slidable housing.

Further, a portable telephone having an optical
function has been also provided according to the trend of
multi-function and high performance. For example, it may be
mounted with an electronic camera for capturing image data.
Furthermore, a portable telephone mounted with a fingerprint
recognition system has been provided so that only authorized
users can operate the portable telephone itmelf or
identification of a caller can be verified. Such an optical
function has an optical aperture section exposad to the
cutside and any dirt or flaw may prevent it from functioning

normally.

SUMMARY OF THE INVENTION

The invention is defined in claim 1 below, to which
raference should now be made. Advantageous feabures are sex
forth in the appendant claims.

A preferred portable communication apparatus enbodying
the present invention, described in more detail below,
includes a first unit having ar least a display section and
a second unit having at least a main operation section. The
First unit and the second unit are coupled by a slide
coupling and are freely slidable in a longitudinal direction
between a retracted state and an extended state. An optical
aperture for optical function is provided in one of surfaces
of the first and mecond units that face one another in the
retracted state. The optical function section is made
operable when the first and second unite are positioned in

the extended state. The optical function way be es.g. a

camera or a fingerprint sensor. Samsung - Exhibit 1005 - Page 275
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BRIEF DESCRIPTICON QF THE DRAWINGS

The invention will now be described in more detail, by
way of example, with reference to the drawings, in which:

Fig. 1A is a side view of a portable telephone
apparatus in a retracted state where a front-side unit and
a back-side unit overlap one another, according to a first
embodiment of the present invention;

Fig. 1B is a plan view of the portable telephone
apparatus of Fig. 14,

Fig. 2A is a rear view of the portable telephone
apparatus in an extended state where the front-side unit and
rhe back-gide unit extendedly slide in a longitudinal
direction, according to the first embodiment of the present
invention;

Fig. 2B is a side view of the portable telephone
apparatus of Fig. 23;

Fig. 2C is a plan view of the portable telephone
apparatus of Fig. 2A;

Fig. 3 is an exploded perspeactive view of a slide
mechanism in the first embodiment when viewed from above;

Fig. 4 is an exploded perspective view of the slide
mechanism in the first embodiment when viewed from below;

Fig. 5 ie a schematic block diagram showing an electric
circuit of the portable telephone apparatus according to the
firat embodiment;

Pig. 6 is a schematic block diagram showing an electrio
circuit of the portable telephone apparatus according Lo a
secend embodiment of the present invention;

Fig. 7A is a flowchart showing a control operation of
a touch panel in the second embodiment;

Fig. 7B is a diagram showing an example of a
correspondence table Dbetwsen stop positions of the
front-side and back-side units and the touch panel enabled
area on the display in the second sumbodiment;

Fig. 8A is a rear view of the portable telephone

apparatus in an extended state wheégnagfnérﬁgﬁ{gﬁﬁe unit and
- EXNIDI
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the back-gide unit extendedly slide in a longitudinal
direction, according to a third embodiment of the present

invention;
Fig. 8B is a side view of the portable telephone

apparatus of ¥Fig. 8A;

ot
o
3]

Fig. 8C is a plan view of portable telephone

apparatus of Fig. 8A;

Fig. 9A is a rear view of the portable telephone
apparatus in an extended state where the front-side unit and
rhe back-side unit extendedly slide in a longitudinal
direction, according to a fourth embodiment of the present
invention;

Fig. 9B is a side view of the portable telephone
apparatus of Fig. SA;

Fig. 9%C is a plan view of the portable telephone
apparatus of Fig. 94;

Fig. 10A is a side view of the portable telephone
apparatus in a retracted state where a front-side unit and
a back-side unit overlap one another, according to the
fourth embodiment of the present invention;

Fig. 10B is a plan view of the portable telephone
apparatus of Fig. 10A;

Fig. 11A is a rear view of a portable telephone
apparatus in an extended state where the front-side unit and
the back-gside unit extendedly slide in a longitudinal
direction, according to a fifth embodiwent of the present
invention;

Fig. 11B is a side sectional view of the portable
relephone apparatus of Fig. 37 for explanation of the
placement of an optical function section provided in the
fifth embodiment;

Fig. 11C ig a side view of the portable telephone
apparatus of Fig. 11A;

Fig. 110 is a plan view of the portable telephone
apparatus of Fig. 1la;

Fig. 12A is a rear view of the portable telephon&

apparatusg in an extended state wﬁage the front-side unit
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the back-side unit extendedly slide in a longitudinal
direction, according to a sixth embodiment of the present
invention;

Fig. 12B is a side view of the portable telephone
apparatus of Fig. 12A;

Fig. 12C is a plan view of the portable telephone
apparatus of Fig. 12A; and

Fig. 13 dis a schematic block diagram showing an
electric circuit of the portable telephone apparatus

according to the sixth embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

First Embodiment
As shown in Figs. 1a, 1B, and 2A-2C, a portable

telephone get according to a first embodiment of the present
invention is composed mainly of a front-side unit ({first
unit) 100 and a back-side unit {second unit) 200, which are
connected by a slide wmechanism so that they are able to
freely slide in a longitudinal direction. Figs., 1A and 1B
show a retracted state and Figs. 2A-2C show an extended
state. The slide mechanism will be described in Figs. 3
and 4.

The front-side unit 100 ie flat and roughly rectangular
in form having a predetermined thickness, and has a first
main surface 100A that is a front surface of the front-side
unit 100 and a firvst sub-surface 100B that is a back surface
thereof. The front-side unit 100 has a large-size display
gection (LCD device} 101, a szcondary cperation section 102
and a receiver section (speaker} 103 provided on the first
main surface 100A. On the first sub-surface 100B, the
front-side unit 100 has an optical function section
provided, for example, with an optigal aperture section
(sensor section) of an electronic image pick-up device {e.g.
COD camera) 104 and a fingerprint recognition section 105 as
shown in Figs. 2R-2C. Further, a magnet 106 (Fig 5; not

shown on Figs. 1A-2C) is dispmsed.ét an appropriate sition

amsung - Exhib n106% Page 278



14Q

-
[E3]

24

. 7 -

on the first sub-surface 100B. In the display secticon 101,
a touch panel mechanism 107 may be incorporated.

The back-side unit 200 is flat in form, which has the
approximately same shape as the front-side unit 100, and is
mounted to the rear side of the front-side unit 100 so as to
be freely slidable. A second main surface Z200A that is a
front surface of the back-side unit 200 has a main operation
section 201 and a transmitter section (microphone) 202
provided on the lower portion thereof. A stop-release
cperation member {one-touch slide button] 301 is provided on
one side surface of the back-side unit 200. Within the
back~side unit 200, other electronic ecircuits are
accommodated, which will be described later.

Both unites 100 and 200 are urged in an extending
dirvection by an urging means 302 disposed within the
portable telephone seb so as to keep the extended state as
shown in Figs. 2A-2C. In addition, a stop means {(locking
mechanism) is provided to lock the units 100 and 200 so as
to keep the retracted state of the units agailnst the urging
means 302. The locking of the stop means can be released by
operating the stop-release operation member 301 disposed on
one of the side surfaces of the back-side unit 200,

In this embodiment, when the stop-release operation
member 301 slides, the lock mechanism of the front-side unit
100 and back-side wunit 200 ig released to cause the
front-side unit 100 to automatically slide upward with
respect to the back-side unit 200 by the urging means 302 to
set the telephone set in a usable state that the front-gide
unit 100 and the back-side unit 200 are opened. Instead of
sliding the stop-release operation member 301, the
stop-releage operation member 301 may be depressed to
release the lock mechanism,

As shown in Fig. 3 and Pig. 4, the upper portion of the
front-~side unit 100 {left side in the figure) is formed in
a swelling shape toward the back-side, and this swelling
portion 100a has guide rails 300a and 300b wmounted to

respective oneg of both side surfages 100b that the lower
§amsung “Ex
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portions the guide rails extend from the swelling portion
100a downwardly {(to right direction in the figure)}. The end
of the lower portion of the guide rail 300a has a roughly
L-shaped bracket 300c fixed thereto. At the centre of the
bracket in the axial direction, the edge of the bracket 300c
is bent downward in the figure to form an engagement piece
300d8. At the central portion of the lower end of the
swelling portion 100a, a stop protrusicn piece 303 is
provided as a stopper in the extension direction. At the
centre of the one side edge of the swelling portion, a stop
recess portion 100c¢ is formed. One end of a coil spring 302
igs fixed to the engagement piece 3004, and the other end is
fixed to thes bottom surface of the back cage 219 such that
the coil spring 302 is disposed in parallel with the guide
rail 300a.

The back-side unit 200 is composed of an intermediate
frame 218 and the back c¢ase 212 coupled with the
intermediate frame 218. Guide grooves 218b for guiding
respective ones of the guide rails 300a and 3100k are formed
in the inner sides of the respective side walls 218a, of the
intermediate frame 218. The lower portion of the f{ront
surface of the intermediate frame 218 is provided for the
second main surface 200A where the main operation section
301 is formed. The back case 219 has a stop spring 304 of
roughly “<%-like shape fixed at the position corresponding
to the stop recess portion 100c and, when the units 100 and
200 are retracted, the free end of the stop spring 304
enters into the stop recess portion 100c to restrain the
front-side unit 100 from moving in the extension direction.
A notch portion 21%b is formed in the sidewall 21%a of the
back case 219 at a position corrssponding to the wounting
position of the stop spring 304. The stop-releage operation
member 301 is engaged with this notch portion 21%b s as Lo
be slidable by a minute distance in the axial direction. The
inwardly protruding piece 30ia of the stop-release coperation

nember 301 is adapted so0 as to come in contact with the

upper slope of the stop spring BQ%ﬁiand teﬁgéﬁgnﬁﬁx§ ?Fii§§280
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spring 304 urges the stop-release operation member 301
toward the upper end of the portable telephone set.

The front-side unit 100 and back-side unit 200 avre
urged in the extension direction by the coil spring 302 at
all times. When both units ave slid in the retraction
direction against the tension of the coil spring 302, the
front edge of the free end of the stop spring 304 1is
ingerted intco the stop recess porticn 100c¢ to restrain both
units from moving toward the extension directicon, thereby
keeping the retracted state. It is more preferable that an
appropriate braking means is provided to act in parallel
with the coil spring 302, or an appropriate braking element
is incorporated into the urging means itself so that the
units alide slowly.

When downwardly sliding the stop-release operation
member 201 in the retracted state, the inwardly protruding
piece 30la moves while keeping the contact with the upper
slope of the stop spring 304 to lower the fromnt edge of the
free end of the stop spring 2304. When the front edge of the
free end of the stop spring 304 is disengagéd from the stop
recegs portion 100g, the tension of the coil spring 302
cauges the both units to slide in the extension direction.
In this manner, the portable telephons set is automatically
extended from the retraction state Lo the extension state by
only sliding the stop-release operation member 301,

In the present embodiment, a magnet 106 (Fig. 5; not
shown in Figs. 1A-2C) is disgposed at an appropriate portion
in the front-side unit 100 in order to determine whether the
two units are in the retracted state or in the extended
state. On the other hand, a magnetic sensor 210 such as a
Hall element or the like is disposed in the back-side unit
200, for example, at the position facing the magnet 1086 in
the retracted state. Since a predetermined output of the
magnetic sensor 210 is obtained by the magnebic field of the
magnet 106, the retracted state can be detected.

as described above, when the stop-release operation

& is =i 1id 4in th Ly 2 Jin whic
member 1 mply siid in & re S%ﬁ%ﬁ%§§?£ﬁn&?168%5&%i§§281
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front-side and back-side units overlap one ancther as shown
in Figs. 1A and 1B, the front-side unit slides upwardly from
the back-side unit inte the extended state in which the main
operation section 1is exposed and the space hetween the
microphone and the recelver becomes appropriate ag shown in
Figs. 2A8-2¢, allowing variocus operation and audic
communication. ‘

Next, an electric circuit of the portable telephone
according to the present embodiment will be described.

As shown in FIG. 5, the portable telephone according to
the present embodiment is structured to include a display
section (LOD) 101, a secondary operation section (secondary
operation keys) 102, a receiver (speaker} 103, an electronis
image pickup device (CCD camera} 104, a fingerprint input
device {sensor) 105, a magnet 106 used to detect a relative
position of the front-side unit and the back-side unit, and
a touch panel 107 incorporated in the display saction 101,
which are mounted in the front-side unit 100.

In addition, the portable telephone according to the
present embodiment is structured to include an antenna 203,
an RF circuit 204, a modem 205, a bassband processing
cireuit 206, a codec circuit 207, a control unit 208, a
microphone 202, operation keys 201, a alert means 203, image
processor 215, authentication processor 216, and magnetic
sensor {Hall element} 210 corresponding to the magnet 106,
which are mounted in the back-side unit 200.

The contrel unit 208 includses a extension detector 211
that detects the retracted/extended state of the units 100
and 200 bassd on the output of the magnetic sensgor 210, a
display controller 212 that controls the displaying of the
display section 101, a ¢all arrival and termination
controller 213 that can carry out a call arrival control
operation corresponding to the retracted/extended state of
the units 100 and 200, an alert controller 214 that can
control a call arrival notification corresponding to the

retracted/extended state of the units 100 and 200, and a

signal converter 217 that perfo%amscuor%zaf_ta?ésxih%h ?5059_1’_?%%3(38282



24

30

3%

_11_.

from the image processor 215 and the authentication
processor 216.

The RF circuit 204 has a receiving circuit, a
transmitting circuit, and a frequency synthesizer, which are
not shown. The operation keys 201 includes a transmission
key, conversion keys for alphabet/Kana/Kanji/numeral, a
power source on/eff key, a cross key for cursor operation,
and an end key. These functional sections are mounted within
rhe back-side unit 200 or on the surface thereof. Bach
circuit block as shown in Fig. % may use a known one and
therefore the detailed descriptions will he omitted.

An optical aperture section of the electronic image
pickup device 104 disposed on the first sub-surface 1008 of
the front-side unit 100, an optical aperturs section of the
fingerprint input device 105 and the operation section 201
of the back~side unit 200 are exposed and operable only when
the front-gide unit 100 and the back-side unit 200 are
extended. Accordingly, only when the fromt-side unit 100 and
rhe back-side unit 200 are extended, the image capturing and
fingerprint input functions can be available and speech
communication ig further allowed because the microphone and
the receiver are appropriately separated from one another.

on the other hand, in the retracted state, the fivrst
sub-surface of the front-side unit 100 and the main
operation section 201 of the back-~side unit 200 faces each
other and therefore they are coversd with each other.
accordingly, the optical aperture sections of the image.
pickup device and the fingerprint input device of the main
face side unit are protected and the main operation section
of the back-side unit 200 is prevented from operating.

In thig ewmbodiment, the sub-operation section 102 is
provided on the first mwain surface 1003 of the front-side
unit 100, allow various operations including mail operation,
image cperation and call arrival operation while confirming
visually the displayed contents on the display gsection in

the retracted state.

Samsung - Exhibit 1005 - Page 283



)

8]

in

ot

in

- 12 -

An operation of the portable telephone according to the
embodiment will be described hereinafter.

First, in the case where the portable telephone acts asg
a telephone, an operation of transmitting and receiving a
gspeech signal will be explained. The antenma 203 rsceives a
radio signal from a base station, and transmits a radio
signal. A radioc signal received by the antenna 203 isg outpukt
to a receiving circuit of the RF circuit 204. The recsiving
circuit selects a signal of a freguency indicated by a
frequency synthesizer, and determines whether the selected
signal includes a signal notifying of an incoming call to
its own terminal (standby reception).

When the receiving circuit has detected a sgignal that
notifies a oall arrival to the own terminal, the receiving
circuit notifies the call arrival to the control unit 208.
The control unit 208 receives the potification from the
receiving circuit that there is a call arvival to the own
terminal, and drives the alert means 20% such as a beeper,
a vibrator and/or a light-emitting diode to notify the user
by sound, vibration and/or light blinking of the occurrence
of an incoming call to the own terminal.

A user can set the portable telephone Lo a mode such
that, when an incoming call occurs in the retracted state
and then the extension detegtor 211 detects that the
front-side unit 100 and the back-side unit 200 are extended
in a normal communication position, the call arrival and
termination controller 213 automatically sets the operation
to an off-hook state to comnect the telephone line. In this
setting, the reception signal transmitted from a call
originating terminal is output to the modem 205 via the RF
circuit Z04. At the same time, the call arrival and
rarmination controller 213 instructs the alert controller
214 to stop the alert operation.

Then, the modem 205 demodulates the reception signal to
produce a baseband reception signal and output it to the

bagseband processing cireuit 206. The baseband processin
2 g B
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cutputs it to the codec circuit 207. The codec circuilb 207
decodes the baseband reception signal to output a gound
signal to the speaker (telsphone veceiver) 103, which
outputs scund waves. The codec circuit 207 also encodes a
sound signal veceived by the microphone 202 to output a
transmission signal to the bassband processing circuit 206
and the transmission signal d1is transmitted to the
degtination through the modem 205 and the RF circuit 204.
With this arrangement, the user can carry out communications
immediately after the front-side 100 and back-side 200 units
have been extended.

This portable telephone is capable of transmitting and
receiving character data or graphics data. The portable
telephone monitors whether the selected signal includes a
signal indicating transmission of character data to its own
teyminal ({standby reception). When character data or
graphics data has been received, the control unit 208
automatically receives the transmitted character daba
without waiting for the off-hocok operation, and displays
information in the display section 101 based on the received
data.

In other words, a signal carrying character data
received from the call originating terminal is output to the
modem 205 via the RF circuit 204, and is demodulated by the
modem 205. The demodulated signal enters the baseband
processing circuit 2086, which extracts character data from
the demodulated signal, to output it to the control unit
208. The display controller 212 of the control unit 208
forms character information or graphic information tc be
displayed on the display section 101 based on data received
from the baseband processing circouit 107. At the same time,
the alert controller 214 drives the alert wmeans 208 such as
a beeper or a vibrator in a predetermined fashion different
from that at the occurrsnce of an incoming call to notify
the user that character data or graphics data has been

received.
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The control unit 208 includes a CPU, a ROM storing
programs, data necessary teo perform various kinds of
processing, and character font data, a RAM used as a work
area, a Video RAM to display information on the display
section 101, and the display controller 212 that controls
the display section 101.

In this portable telephone, the display section 101 is
always exposed and therefore the user can look at character
data and graphic data on the display section 101 in the
retracted state. Since the secondary operation section 102
is also exposed, character data and graphic data can be seen
immediately after they have been receilved, which allows
simple response operations in a compact state where the
units 100 and 200 ars xetracted.

Further, the portable telephone can create message data
and transmit it to a destination. In other words, alphabet
letters and Katakana characters are allocated to dial
operation keye such as 0 to 8, *, and # that are provided on
the operation section 201, and these keys include a
conversion key for alphabet/Kana/Kanji/numeral conversion.
It is possible to input message data and transmit it to a
degtination designated by the user operating these dial
operation keys and the conversion key.

particularly, in this portable telephone, when
character data or graphics data is transmitted or rsceived,
it is possible to use the display section 101 as a
horizontally oriented display uwnit if the user wishes. AL
this time, the display controller 212 displays the display
contents on the display section 101 by converting the
contents so as to match the direction of the horizontally
oriented scresn. Further, the processing instructed by a
predetermined operation key is appropriately changed so as
to match the direction of the horizontally coriented screen.

When the above setting has not been done or when the
front-side 160 and back-side 200 units have already been

extended at the call arrival time, the telephone line is
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connected upon the off-hook operaticn of the user with a
communication start key to allow communication.

When the user retracts the front-side 100 and back-side
200 units to the retracted state after termination of the
conversation, the extension detector 211 detects this
position change, and the call arrival and termination
controller 213 automatically ssts the operation state to the
on~-hook state {(communication termination processing). Of
course, the same communication termination can be made by
the user operating a predetermined termination key for
off-hook in the normal communication position.

As described above, the portable telephone according to
the present embodiment can provide the following advantages.
Since the front-side unit 100 having the display section 101
and the back-side 200 unit having the cperation section 201
overlap one another in the retracted state, both a
large~size display and a reduction in size can be achieved.
Whern retracted such that the operation section 200 is
covered with the front-side unit 100, the display section
101 and the secondary operation section 102 are always
exposed and therefore it is possible to carry it in a
compact form while looking at a wmap or the like on the
display section 101. Furthermore, prompt operations of a
map, a game or the like are allowed without extending the
portable telephone.

When the portable telephone 1s retracted, it 1is
possible to carry the portable telephone while protecting
the operation section and preventing it from operating.
Further, the optical function sections of the CCD camera and
the fingerprint input device can be alsc protected.

As described before, a cne-touch sliding operation of
the stop-release operation member allows the portable
telephone to be changed from the retracted state to the
extended state. Accordingly, the normal use state can be
obtained by operating a single button without using both

hands every time, resulting in enhanced convenience in use.
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Purthermore, it is possible to change display contents
or switch the function of an operation key (soft-key) so as
to mest the detected extended/vetracted state of both units.
When a call arrives in the retracted state, the extended
state is obtained by only a slide operation of the
stop-release operation member, and at the same time, the
of£-hock operation is automatically performed, resulting in
prompt response cperations to the call arrival and increased
convenience in use. When the portable telephone 1s retracted
after completing communication, <¢all termination is
automatically performed. This alsc allows increased
conveniences in use.

In the present embodiment, although the stop-release
operation member is provided to the back-side unit 108, it
may be provided to the front-side unit 200. In this case, by
operating the stop-releage operation wmember, the hack-side
unit 100 having the operation section 201 slides downward
with respect to the fromt-side unit 200 having the display
section 101 and the main operation section 201 ig exposed to
the outside, allowing operations by operation keys. In
addition, the distance between the microphone 202 and the

receiver 10% is suitable for speech communication.

Second BEmbodiment
A portable telephone according to a second embodiment

of the present invention has substantially the same
structure as the first embodiment as shown in Figs. 1A, 1B,
and 2A-2C. Since the shape and the retraction/extension
cperation of the portable telephone are the same as those of
the first embodiment, their descriptions will be omitted.
As shown in Fig., 6, the second ewbodiment is
characterized by an input operation controller 230 and a
touch panel controller 2¢1. The imput operation controller
290 enables or disables the input operation with ths
operation section. The touch panel controller 2891 enables or

disables the touch panel function of the touch panel 107. A

memory {(RaM} 292 is further PrDViﬁﬁﬁnéﬁna§3§§hﬁﬁtﬁiﬁ§-%%&ﬁ;288
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The other blocks are similar to those of the first
embodiment . Accordingly, the other blecks similar to those
described in Fig. 5 are demoted by the same reference
numerals and the descriptions of the other blocks and the
slide mechanism will be omitted.

In the present embodiment, when a slide operation
between the front-side unit 100 and the back-side unit 200
is detected by a combination of the wmagnet 106, the magnetic
sensor 210 and the extension detector 211, the input
operation controller 290 switches the inpub operatiom of the
main operation section 201 and/or the secondary operation
section 102 between the disabled state and the enabled
state. In other words, the function contreol state is changed
depending on a slide stop position. When a slide opevration
between the front-side unit 100 and the back-side unit 200
is detected, the touch panel controller 291 switches the
touch panel function of the display gection 101 and the
touch panel 107 between the disabled state and the enabled
gstate.

As for the control of the touch panel function, the
entire panel face may simply switch between enabled and
disabled states. In the pressent embodiment, a plurality of
slide stop positions of the front-side unit 300 and the
foregoing back-side unit 200 are previously provided, and
the touch panel controller 251 may increase/decrease the
enabled area of the touch panel function on the display
gection 101 depending on a slide stop position of the
front-side unit 100 and the foregoing back-side unit 200.
More specifically, the touch panel function on the full
screen of the display section 101 is enabled or digabled on
the basis of a predetermined area. An example of the control
of the touch panel controller 291 will be described with
reference to Figs. 7A and 7B.

As shown in Fig. 7B, the memory (RAM) 282 previously
stores the settings of a touch panel function enabled area
on the digplay section 202, the settings sach corresponding

to a closed (retracted) state, a half-open state, and an
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open (extended) state of the stop position batween the
front-side unit 100 and the back-zide unit 200. For exawple,
depending on which is set: the closed state; half-open
atate; or open state, full-screen, one-third, or one-£ifth
of the lower portion of the display egection is,
respectively, get to a touch panel function enabled area.

As shown in Fig. 7A, the control unit 208 monitors
sensor ocutput of the magnetic sensor to detect a current
glide position of the front-side and back-side units (step
5101). When the current position has been detected (YES at
step 8101}, it is determined whether the detected position
is a stop position (1) (step §102). When it is the stop
position {1) {YES at step 5102}, a touch panel enabled area
is changed to the setting (1) indicating the full scyreen
{step 8104). When it is not the stop position {1} (NO at
step 8102}, it is determined whether the detected position
is a stop position (2} (step $103). wWhen it is the stop
position {2} (YES at step S103}), a touch panel =nabled area
ie changed to the setting {2} indicating one-third of the
lower portion of the display section {step 8105} . When it is
not the stop position (2) (N0 at step 8103), a touch panel
enabled area is set to the setting {3} indicating one-fifth
of the lower portion of the display section {step 8108} .

tn this manner, the touch panel enabled area of the
display section 101 is set to a selected one of full-screen,
cpe~third, or one~fifth of the lower pertion of the display
section depending on which one of the plurality of stop
positions is detected. The enabled area way be expressed as
a number of rows in a predetermined character size display,
instead of a zone {area) of the display section 101. The
gettings stored in the memory (RAM} 292 may be arbitrarily
determined by a user. According to the present embodiment,
a slide operation of the front-side and back-side units
allows control of the touch panel function, key locking
function, and other functions, vresulting in enbanced

convenience in use.
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Third Embodiment
As shown in Figs. 8A-8C, a portable telephone seb 400A

according to a third embodiment of the present invention has
almost same structure as the above described first
swbodiment, except that an electronic image pick-up device
(0CD camera) 104 is mounted as an optical function gection
on a back-side unit 200 and its optical aperture section is
formed in the front surface {second wmain surface)] 200A of
the back-side unit 200, and a video telephone function is
added to the electric eircuit.

The other members are the same as those of the first
embodiment. Therefore, in the retracted state in which the
front-side unit 100 and the back-side unit 200 overlap one
another, the external appearance 1s the same as that
previously shown in Figs. 1A and 1B. Description of the
styucture of each unit, the slide mechanism, the electrice
cireuit and the like will be omitted to avoid repstition.

In the third emwbodiment, the optical aperture section
of the electronic image pick-up device (CCD camera) 104 is
formed in the front surface {second main surface) 200R of
the back-side unit 200. When extended (in use state}, the
main operation section 201 on the second wain gurfacs 200A
and the display ssction 101 provided to the first main
surface 100A of the front-szside unit 100 are all disposed in
the front-side. Therefore, all of the electronic image
pick-up device (CCD camera) 104, the main nperation section
201 and the display section 101 face to the front-side
{user-side). This results in a further advantage of allowing
a video telephone communication or video telephone

conference using the present portable telephone.

Fourth embodiment
A fourth embodiment of the pregent invention will be

deseribed with reference to Figs. $A-8C and Figs. 103

and 10B.
A portable telephone set 400’ according to the presgent

embodiment is composed of two %§dngi— §)€’rﬁ5ﬁ 15@3?:_ P“aag%'291
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shaped like a hollow sheath having an opening directed
downward and is provided with a display secticn and the like
on its surface; and a second unit 200' provided with a main
operation section and the like, which can be accommodated
within the hollow space of the first unit 100'. These units
100 and 200’ are coupled via an appropriate slide mechanism
s0 as teo be freely slidable in the longitudinal direction.

The first unit 100’ is flat and roughly rectangular in
form having a predetermined thickness, and has a first main
surface 10CA that iz a front surface of the first unit 1060°
and a first sub-surface 1008 that is a back surface thereof.
The first unit 1007 has a display section {(LCD device) 101,
a secondary operation section 102 and a receiver section
{speaker) 103 provided on the first wmain surface 100A. A
stop-releass operation member {one-touch slide button) 3017
is provided on one side surface of the first unit 1007,
Further, a magnet 108 (not shown on these Figures! is
disposed at an appropriate position on the first sub-surface
160B. In the display section 101, a touch panel wmechanism
107 may be incorporated as necsgsary.

The second unit 200’ allowed to be accommodated into
the firat unit 100’ is shaped like a flat box corresponding
te an inner space of the first unit 100’ and is mounted so
as to be siidable inte the inmner space of the first unit
100’ . A second wain surface 200A that is a front surface of
the second unit 200’ has a main operation segtion 2021 and a
transmitter gection {(microphone} 302 provided on the lower
portion thereof. On a second sub-surface 200B cpposite to
the second main surface 2003, the second unit 2007 has an
optical function section provided, for example, for optical
aperture gsctions {sensor sections! of an electronic image
pick-up device {e.g. CCD camera) 104’ and a fingerprint
input device 105‘ as shown in Fig. 9A.

Both units 100 and 200’ are urged in an extending
direction by an urging means {not shown} disposed within the

portable telephone set 80 as to keep the extended state as

shown in Figs. %A4-%8C. In additi@am%rﬁzggxﬁwfoogggaigbgzgz
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mechanism} is provided te lock the units 1007 and 2007 so as
to keep the retracted state of the units against the urging
means. The locking of the stop means can be released by
operating the stop-release operation member 301° digposed on
one of the aside surfaces of the first unit 1007.

Tnn this embodiment, when the stop-release operation
member 301° slides, the lock mechanism of the first unit 100
and second unit 200 is released to cause the first unit 1060
to automatically slide upward with respect to the second
unit 200 by the urging means to set the telephone set in a
usable state that the first unit 100 and the second unit 200
are opened. Instead of sliding the stop-release operation
member 301¢, the stop-releass operation member 301’ may be
depressed to release the lock mechanism.

The portable telephone according to the present
embodiment has the same function sectiong as those of the
electric circuit as gshown im FIG. 5. The first unit 100°
includes the display section (LCD) 101, the touch panel 107,
the secondary operation section 102, the recelver (speaker)
103, the inner magnet 106 and further includes an anbenna
203, an RF circuit 204, a modem 205, a baseband processing
circuit 206, a codec cirocuit 207, a control unit 208, an
alert means 209 and the like. The second unit 2007 includes
rhe main operation section 201 and the microphene 202 on the
second main surface 200A and the electronic image pickup
device (CCD camera) 104’ and the fingerprint input device
{sengor! 105° on the second sub-surface 200B.

The units 100’ and 2007 are coupled with each other so
as to be freely slidable in the axial direction by the slide
mechanism. Operating the main operation section 201 and
speech communication can be carrvied out in the extended
state that the second unit 200’ is pulled out from the first
unit 100‘. When the second unit 200’ slides into the first
unit 100’ {in the retracted state), the main operation
section 201 and the optical aperture sectioms of the
electronic image pick-up device 104 and the fingerprint

recognition section 105' are covered with the back surface
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of the first unit 100’ and thereby protected. As described
above, the portable telephone set according to the present
embodiment has the same advantages as those of the first
exbodiment.,

in the portable telephone set according to the present
embodiment, it may be adapted so that the optical aperture
gecticn of the electronic image pick-up device {CCD caweral
1047’ is wounted on the front surface {second wmain surface)
2002 of ths second unit 200' and a video telephome function
is implemented in the electric circuit as in the case of the

third embodiment.

Fifth smbodiment

Referring to Figs. 11A-11D, a portable telephone set
400B according to a fifth embodiment of the present
invention has a structure similar to that of the
above~described fourth ewmbodiment, and only the following
two points are different. First, an electronic image pick-up
device {(CCD camera) 104, which is the optical function
section, 1is provided 1o an inside surface {first
sub-surface} 1008 that faces the inner gpace and is opposite
to the first main surface 100A of the first unmit 100'.
Second, a light transmission section 100b is formed in a
pack surface section 100C of the sheath-like unit 100* at a
position corresponding to the electronic image pick-up
device (CCD camera) 104.

The cther portions are the same as those of the fourth
embodiment . Accordingly, in the retracted state in which the
first wunit 100’ and the second unit 200’ overlap one
another, the external appearance is the same as shown in
Figs. 10A and 10B. Description of each unit, the slide
mechaniam, the electric circuit and the like will be omitted
to avold repetition.

The light transmission section 100b of the portable
telephone set 400B is a through hele that is formed at a

predetermined position of the back-face section 100C and is

siightly larger than the apertur% gection Elx%%t;it(;i{)OglEEng(§294
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camera 104. In the present embodiment, as shown in Fig. 11B,
in the extended state {usable state} the second unit 2004
has popped cut from the first unit 100', light from cutside
transmitted through the light transmission section 100b and
eriters into the aperture sectiomn 10%' of the CCD camera 104
and therefors the CCD camera 104 captures an image, whicgh
can be utilized. On the other hand, whern both units are slid
into a retracted state, the second unit 200' is accommodated
within the first unit 100', the aperturs gection of the CCD
camera 104 is coversd and protected by the second unit 2007,

As for the light transmission section 180k, at least
the relevant portion of the back-face gection 1000 may be
formed using a transparent material, or may be realized by
providing a transparent protection plate to the relevant
pertion. Such a structure further increases the air
tightness and thereby the entry of any foreign matter such
as dust into the ingide space ia prevented, which is further
preferred. As for the light transmission section 100b, £
light frowm outside can be transmitted through it, any
structure may be adopted.

The fifth embodiment alse has variocus advantages asg
above mentioned. For example, a single action of opsrating
the stop-release operation member 3017 while holding the
portable telephone seb by one hand can extend the portable
telephone seb into the usable state., In particular, the

protection performance of the CCD camera 104 becomes higher.

Sixth Embodiment
A sixth embodiment of the present invention will be

dezcribed with reference to Figs. 12A-12C and Fig. 13.

Az shown in Figs. 12A~12C, a portable telephone szt
according to the sixth embodiment of the present invention
has a similar structure to the above fourth and fifth
embodiments. It is composed mainly of a first unit 100°
having a digplay device 101 and a speaksr 103, a second unit
200' that has a microphone 202 and is engaged with the first

unit 100f, and a slids engagemenf weans for enga

1Y ths
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first unit 100' with the second unit 200’ so as to be freely
slidable in the longitudinal direction. In particular, the
gecond unit 200' is provided with an upper first housing
200'h and a second housing 200'a that has a microphone 202
and is rotatably coupled to the f£irst housing 200'bk. A
rotation structure 200'c, which rotatably couples the first
housing 200'b and the second housing 200'a, can ewploy any
known astructure. As shown in Fig. 12B, the second housing
200'a can rotate arvound the rotaticn structure 200°'c to make
the second unit 200 bend at a predetermined angle.

As shown in Pig. 13, the portable telephone set
according te the present embodiment includes an electric
circuit within the first unit 100° and the second unit 2007
compogsed of the second housing 200°a and the first housing
200'b. The contrel unit 208 includes an extension detector
{not shown) for detecting that the first unit 100' and the
second unit 200' are in the extended state by using a magnelt
106 and a magnetic aensor 210, a rotation detector (not
shown) for detecting that the first housing 200’k and the
second housing 200'a of the second unit 200° are in the
rotated state by using a switch 301 and a sensor 202, and a
function controllier (not shown). In the control unit 208,
when the extension detector detects the extended state
between the Ffirst unit 100°* and the second unit 200', a
predetermined function is enabled or disabled. When the
rotation detector debects the rotated state between the
First housing 200'b and the second housing 200'a of the
second unit 200', a predetermined function can be enabled orx
disabled. Further, the contrel unit 208 is also provided
with other functions similar to those previously described
in the other embodiments. The function controller acts as
the above-described input operation controller as well and,
based on the extended state between the first unit 100’ and
the second unit 200!, determines whether the input operation
via the main operation section and/or the sub-operation

gection is snabled.
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A desired functicn contryxel of the function controller
can be set depending on the setting. For example, the
rotation detector way perform an off-hock operation when
detecting a shift from the straight state to the rotated
state {see Fig. 12B) between the first housing 200'b and the
gecond housing 200'a of the second unit 200! at call
arrival; and perform call termination when detescting a shift
from the rotated state to the straight state between the
first housing 200'b and the second housing 200'a of the
second unit 200 after cowpleting the communication. In
addition, 1t is possible to make an alsrt reduction/mute
function or a response holding function coperate at the call
arrival as a first functicon in the extended state, and make
the off-hock or response hold-release function operate ag a
sacond function in the rotated statse. Furthermore, it is
possible to seb the camera image pickup function as a first
function, or the flash function at picking-up as a second
function. As described above, the portable telephone set
according to the present embodiment has, in addition to the
previously described advantages, another advantage such that
the touch panel function, the key locking function and other
functions can be controlied depending on a state wade by a
zlide operation between the first unit and the second unit
and/or a bent state made by rotation betwesen the E£irst
nousing and the second housing, resulting in increased
convanience in uss.

The above-described eubodiments have been described
taking as an example the case whare both of the electronice
image pick-up device and the fingerprint input device are
provided as the optical function section. Neeadless to say,
the portabls telephone may be provided with either the
electronic image pick-up device or the fingerprint input
device. In the present inventicn, the other cowmponenis are
not: limited to the above-described embodiments. Various
modifications may be possible within the scope of the

present invention; for example, an BL display device is

utilized for the display device 1%%36399%%%”%5 _ Page 297
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According to the present invention, the following
advantages are obtained. Since the first unit, having the
display section, and the second unit, having the main
operation section, overlap one another when retracted,
increasing the size of the display screen and decreasing the
size of the telephone sget are possible. In the retracted
state the main operation section is concealed. However, the
display section and the secondary operation section are
always exposed allowing sasy operation thereof. Accordingly.
it iz possible to carry around the portable telephone set
compactly while watching the display section, and thereby
referring to a map or operating a gawme or the like can be
carried ocut easily.

In the retracted state, the main operation section is
protected and prevented from operating. Alsce, in the case
where optical function sections such as a camera and &
fingerprint input device are provided, these sections are
also accommodated and protected as described before.

Only a sliding operation of the stop-release operation
wember causes the portable telephone set to slide from the
retracted state to the extended state. In other words, the
usable state can be obtained by a simple operation of a
sinole button {by one~touch}, without extending the portable
telephone set by using both hands every time, resulting in
increased convenlience in use,

It is possible to detect the extended/retracted state
of both units and display content or function of an
operation key ({soft-key) can change depending on the
detected state. When a call arrives in the retracted state,
the extended state is obtained by a sliding operation only
of the stop-release operation member and, at the same time,
an off-hook operation is carried out automatically,
resulting in prompt response to an incoming call and
therefore increased convenience in use. When detecting &
shift from the extended state to the retracted state after

completing communication, call termination is carried out

automatically, resulting in increg‘?éa?ﬁisﬁﬁérf%xxjhﬁgﬁelo:ﬁ% }lﬁ%,ge 2l98
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Attention is drawn to fhe parent of this divisional

application, nawmely our application No. 02228%57.3.
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Claims:

1. A portable communicablon apparatus comprising:

a first unit having at least a display section;

a second unit having at least a main operation section;

a slide coupling for coupling said first unit with said
second wunit such that they are freely slidable in a
longitudinal direction between & retracted state and an
extended state; and

at least one opbical function section, the or sach of
which has an ophtical aperture provided in ong of the
surfaces of said first unit and said second unit that face
one anothey in the retracted state, wherein sald at least
one optical function section is made operable when said
first unit and said second unit are positioned in the

extended state.

2. The portable communication apparabus according to claim
1, wherein said at least one optical function section is at
least one »f a fingerprint authentication device and an

elrctronic image plckup device.

3. The portable communication apparatus according to claim
1 or 2, wherein said first unit has an inner space into

which said second unit is allowed to slide.

4. The portable communication apparatus according to claim
1, 2 or 3, wherein an optical aperture of an electronic
image pickup device isg provided on an imner surface of said
first unit facing an opposite inner surface thereof, wherein
a portion of said opposite inner surface corrasponding to
said optical aperture of said electronic image pickup device
iz made of trangparent material to allow image pickup

ocperation of said electreonic image pickup device,

The portable communication apparatus according to any

5.
preceding claim, further coumprising:

Samsung - Exhibit 1005 - Page 300



an urging member for urging said first unit and szaid
second unii in an extension direction; and

a releasable lock mechanism for releasably locking said
first unit and said sscond unit in the rebtracted stats,
wherein. the lockin iz released by a predetermined

operation.

6. Portable communication apparatus sgubstantially as any
of the embodiments hersin described with reference to the

drawings.
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(57) Abstract: A system and methods for sensing and imaging a fingerprint surface using an optical sensing device. The fingerprint
system utilizes an optical detector to capture light selectively reflected by the relief features of the fingerprint surface. A number of
different methods for lighting and positioning the sensor are described to desirably enhance the contrast and clarity of the rendered

image and to improve accuracy in discriminating between fingerprints. A color filter system is also described that is integrated into
fingerprint sensor and improves the quality of the resultant fingerprint image. Furthermore, a live finger sensing apparatus is shown
to prevent the use of non-living or artifice finger substitutes with the sensor.
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WO 01/69520 PCT/US01/07860

BIOMETRIC SENSOR

Background of the Invention

Field of the Invention

The invention relates to an biemetric sensor system. Moare particularly, the invention relates to an optical
sensor system and method for detecting and rendering a relief object such as a fingerprint.

Description of the Related Art

Fingerprint sensors, which provide fingerprint imaging and recognition capabilities, have found increasing
utility in a variety of applications, including building access security systems, computer access security systems, and
other personal identity verification systems. Fingerprint sensors in these applications are typically employed to verify
that a person atiempting to gain access fo a protected system is in fact an authorized user of that system. This
process is referred to as authentication. Fingerprints are statistically unique to each individual and difficult to
replicate. Fingerprints are further advantageous as authentication means as they cannot be misplaced or forgotten as
is the case with tokens, such as pass keys or cards, or passwords and combinations.

The accuracy and resolution of the electronic image developed by a fingerprint sensor is important to the
dependability of the sensor system. Fingerprint discrimination relies on indexing distinguishing features in the ridge
and valley patterns of the fingerprint and comparing them te known patterns. Inadequate resolution or imaging errors
can result in inaccuracies in the authentication process. In particular, authorized users should be granted access
without rejection or extended delay. A denial of access to an authorized user is referred to as a false rejection. The
fingerprint sensor system should also not grant access to other than authorized users. Doing so is referred to as a
false acception.

Certain types of optical fingerprint sensors take advantage of the phenomencn of total internal reflection
due to the differing indices of refraction of air and tissue. When a fingertip is placed onto a substrate, the protruding
ridges of the fingerprint are in contact with the substrate while the valleys between the ridges form air-filled regions.
By illuminating the finger and placing photodetectors within the substrate, which has an index of refraction close to
that of the finger, light is able to pass between the finger and the substrate through the ridges, but is reflected from
the air-filled valleys. In this way, the ridges can be optically distinguished from the valleys to form an electronic image
of the fingerprint pattern.

An important factor in determining the quality of a fingerprint image resolved by an optical fingerprint sensor
is the amount of, and the angle at which, light illuminates the ridges and valleys of the finger. Ambient light entering
the fingerprint sensor while the sensor is attempting to resolve the fingerprint image may be of such a nature as to
reduce the contrast of the ridges and valleys of the fingerprint image and degrade the image quality. This problem is
particularly troublesome in that the reduced image guality may further result in reduced accuracy in discriminating
between fingerprints. Ambient light entering the fingerprint sensor may also degrade the performance of the
fingerprint sensor system as a result of undesirable reflection and refraction within the sensor which degrades the

quality of the rendered fingerprint surface.
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The use of a light-blocking enclosure or shigld to reduce the influence of ambient light in the detection of the
fingerprint has been proposed to address the aforementioned resolution problem. However, the use of a shield is often
impractical as it necessitates the formation of a relatively bulky structure around the fingerprint sensor region.
Additionally, in some applications the fingerprint senser may be positioned in such a way as to make it difficult or
impossible to create an enclosure which reduces or eliminates the ambient light effects. For example, if the fingerprint
sensor is integrated into a touchscreen, monitor, or other display apparatus, the use of a light blocking enclosure may
not be possible as it would block or impede a user’s ability to view the portion of the display apparatus covered by the
enclosure.

Another problem arises when providing illumination for detection of the fingerprint and, in particular, results
from the placement of the light source used to illuminate the ridges and valleys of the fingertip. In seme situations,
conventional backlighting of the fingerprint sensor may not be the most efficient method by which the fingerprint can
be illuminated. This problem may be exacerbated by the structure of the fingerprint sensor or accompanying
electronics which occlude light from the back surface of the device. In this circumstance, backlighting cannot be
readily used to illuminate the surface of the finger.

However, fingerprint detection systems that use photo-detection as a method for identifying the fingerprint
typically do require some source of lighting which illuminates the underside of the fingerprint surface. A problem
encountered when illuminating the fingerprint surface is ensuring that the entire region of the fingerprint is uniformly
illuminated. Non-uniform illumination feads to reduced fingerprint resolution and reduced accuracy in distinguishing
between similar fingerprint patterns.

Another problem related to the requisite need for illumination of conventional photodetector fingerprint
systems relates to the source of light used to illuminate the fingerprint surface. In some applications, the use of an
externally positioned or integrated light source is impractical, as it would interfere with the operation of the device.
Furthermore, tﬁe spectral characteristics of the light produced by certain light sources may be unsuitable for
illumination of the fingerprint surface and may result in decreased contrast and resolution of the rendered fingerprint
image.

Additionally, there are applications where a fingerprint sensor is desired to be integrated into another
electronic device which cannot be illuminated in a practical manner using conventional methods. For example, if the
surfaces of the fingerprint sensor are necessarily formed from an opague material, externally generated light-
dependent fingerprint detection is precluded due to the inability to transmit and reflect light through the surfaces of
the fingerprint detector.

Conventional fingerprint sensors for electronic devices, such as personal computers, laptop computers, or
workstations, typically operate as stand-alone or externally connected devices. These fingerprint sensors are
commonly connected to the electronic device through an expansion port or peripheral port such as a serial port, a
parallel port, a USB port, a PC card slot, a PCMC!A expansion port or the like. However, the number of peripheral

connection ports that are available for ether externally connected peripheral devices is limited. As a consequence, it
2
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may be necessary to continually exchange port connections for multiple peripheral devices, including the fingerprint
sensor, and may prevent the user from enjoying the convenience of having multiple devices simultaneously connected
at one time.

In addition, stand-alone fingerprint sensors can be cumbersome in that they require a portion of the
workspace near the host device to be dedicated to their presence and may require a cord or connector to extend
between the fingerprint sensor and the host electronic device. This can result in an increase in the amount of
“clutter” or workspace disorganization near the electronic device, whereby the creation of an undesirable or
unmanageable workspace environment may manifest where a space saving situation is of greater importance.

Another problem may arise when the fingerprint sensor is used in conjunction with portable devices, such as
notebook computers, handheld personal digital assistant (PDA) devices, and memory storage devices. These host
devices may not have the necessary expansion ports available to connect an externally connected fingerprint sensor,
and, furthermore, if such a sensor can be connected, then its use undesirably adds additional weight and bulk to the
computing device.

As fingerprint sensors are often employed in battery powered devices such as, PDAs, laptop computers, cell
phones, etc., it can be appreciated that minimizing idle current draw is a desirable feature. In particular, a fingerprint
sensor typically includes a light source and a sensing array. Both of these devices require electrical power to operate.
As the fingerprint sensor is being employed te verify an identity, once that task is accomplished, the sensor no longer
needs to remain active. Additionally, the sensor need not be active unless it is actually in the process of verifying an
identity. Continuously operating the fingerprint sensor when a verification process is not being performed needlessly
drains the limited battery power.

The sensors are typically used to limit access to sensitive information, such as personal, classified, or
financial information; valuable devices, such as computers, PDAs, or cell phones; and restricted areas such as ¢lean
rooms, hazardous areas, treasuries, or restricted access areas. Thus, an additional requirement for an effective
sensor employed as a security device is to not only authenticate the fingerprint pattern but also discriminate fraud
attempts. It is known to use disembodied fingers or fingertip skin removed from an authorized person to attempt te
compromise a fingerprint sensor. It is also known to replicate an authorized fingerprint pattern on an artificial finger
made of rubber, for example. Therefore, a more dependable system must be able to recagnize and reject fake, altered,
and dead fingers. '

A living finger has certain characteristics that might be employed to discriminate a living finger from an
artifice. A living skin surface, such as a fingertip, has an inherent electrical resistance and capacitance that is distinct
from those of dead tissue or artificial materials. A particular resistance in combination with a particular capacitance,
i.e. a particular impedance, is difficult to accurately replicate and is thus a fairly reliable indicator of authenticity. A
living skin surface will also have a temperature and heat emissien in a narrow range different from readily fabricated
artificial appendages. A living finger will also exhibit a varying surface pressure and interior concentrations of

oxygenated blood due to the underlying blood pulse that is also difficult to duplicate with an artifice. However, known
3
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methods and devices for measuring temperature, heat emission, pressure, and pulse oxidation are either excessively
expensive or impractical to integrate with an optical fingerprint sensor.

A design consideration that affects most electronic device applications, including fingerprint sensors, is
protection against electrostatic discharge (ESD). Electrostatic discharge occurs when a built-up static charge of
glectricity is suddenly discharged from one body to another. Charge accumulates as bodies with different electrical
properties are repeatedly brought into and away from contact. Common examples are the movement of a device
through a manufacturing process and the movement of a person through walking and handling objects. The build-up of
the static electricity in people is facilitated by the fact that typical footwear is electrically insulative, thus inhibiting
the shunting of built-up charge within the body and clothing to earth. Accumulation of static electricity is also
facilitated by dry and windy atmospheric conditions. Such conditions inhibit conduction and support free ions in the
air that can transfer charge to a person.

The dangers of ESD stem from the high voltages that arise, which can often be on the order of tens of
thousands of volts. The current available and, thus, the overall energy is relatively low; however, the high voltages
can be extremely damaging to small electronic devices. Typical operating voltages for electronic devices are less than
ten volts. If the devices are exposed to a potential of tens of thousands of volts, the localized current and voltage can
quite readily breakdown dielectric layers and p-n junctions. The ESD can also temporarily melt conductive traces and
sever their interconnection of other devices. Such damage is typically permanent and irreversible and renders the
device useless. Also, since electronic devices and interconnects are small in scale and are generally encapsulated in
finished products, ESD damage is not visible and is only apparent upon use or testing of the product.

Glass and silicon diexide (Si0,), typical materials in fingerprint sensors, tend to accumulate positive electric
charge whereas, rubber and polyester, common clothing materials, tend to accumulate negative charge. Thus, the
electrical potential between a person and a typical fingerprint sensor is even more pronounced because of the opposite
charge types accumulated.

A particular aspect of fingerprint sensors of concern with respect to ESD is that even very small levels of
ESD through the sensor can corrupt the image read by the sensor. A typical sensor comprises an array of discrete
optical detectors that read incident light from a finger surface so as to infer a two-dimensional electronic
representation of the fingerprint. Even relatively low amounts of electricity discharged between the finger surface
and the sensor can create false signals read by the sensor array. This can result in “overexpasure” of regions of the
array due to saturation of the detectors so that the sensor is not able or its ability is degraded to distinguish between
ridge and valley features.

Unintentional ESD can also create false images indicating the presence of fingerprint features where
nonesuch actually exist. This phenomenon is visualized as “grainy” or more pixilated images of the surface image.
Verification of fingerprints hinges upon accurately distinguishing small surface features and it can be appreciated that

any corruption of the base data lowers the accuracy and reliability of a fingerprint sensor system.
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In a manufacturing environment, it is relatively easy to take preventive measures against damage to
electronic devices by electrostatic discharge. The typical safeguards include modifications to moving equipment to
continuously maintain a uniform electrical botential amony the various component parts. The issue of accumulating
charges on personnel is typically handled by providing workers with grounding straps that shunt any accumulated
charge to earth. As the workers are typically relatively stationary at a fixed workstation, this method of minimizing
the effects of ESD is acceptably inconvenient.

However, with a consumer application such as the fingerprint sensors of concern here, it is much more
difficult to deal with the ESD problem through the users. The fingerprint sensors are intended to increase cenvenience
for users, whereas, known methods and systems for dealing with ESD decrease convenience. Requiring a user fo
employ a grounding strap prior to use of a fingerprint sensor is unacceptably incanvenient. It is'known to have a
separate conductive pad or protrusion that users can touch to equalize electrical potential, however, this method adds
an additional step to the procedure of using the device and is inconvenient for that reason. In addition, having a
separate ESD discharge assembly increases the overall size of the device and reduces its utility and economy.

Summary of the Invention

In one aspect, the invention comprises a fingerprint sensor wherein a finger placed on the sensor is
illuminated by both a light source and hy ambient light, the fingerprint sensor having a color filter that filters out a
portion of the ambient light, the fingerprint sensor comprising: a contact surface which receives a fingertip of a user;
at least one light source which generates at least green light that is reflected by the fingertip; a color filter which is
substantially transparent to the green light and substantially opaque to a portion of ambient light that is substantially
transmitted threugh the fingertip; and a plurality of optical detectars dispased from the contact surface with at least
a poriion of the color filter disposed between the optical detectors and the contact surface, the optical detectors
positioned to receive the green light reflected by the fingertip, the optical detectors generating electrical signals in
response to the received light, thereby providing an electronic representation of a fingerprint corresponding to the
fingertip.

In another aspect, the invention comprises a fingerprint sensor comprising: at least one light source which
generates light that is reflected by a fingertip; a color filter which is substantially transparent to green light and
substantially opaque to non-green light; and at least ane optical detector disposed from the fingertip with at least a
portion of the color filter disposed between the optical detector and the fingertip, the optical detector positioned to
receive the green light reflected by the fingertip.

In yet another aspect, the invention comprises a fingerprint sensor comprising: a contact surface which
receives a fingertip of a user, the fingertip comprising a pattern of ridges and valleys, the contact surface in contact
with the ridges of the fingertip; at least one light source which generates light that is reflected from the contact
surface; a color filter which is substantially transparent to green light and substantially epaque to non-green light; and

at [east one optical detector disposed from the contact surface with at least a portion of the color filter disposed
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between the optical detector and the contact surface, the optical detector positioned to receive the green light
reflected from the contact surface.

In still yet another aspect, the invention comprises a fingerprint sensor comprising: a substrate which is
substantially transparent to green light; at least one light source coupled to the substrate, the light source generating
light that propagates through the substrate and is reflected by a fingertip; a color filter which is substantially
transparent to green fight and substantially opague to non-green light; and at least one optical detector disposed from
the fingertip with at least a portion of the color filter disposed between the optical detector and the fingertip, the
optical detector positioned to receive the green light reflected by the fingertip.

In a further aspect, the invention comprises a fingerprint sensor comprising: at least one light source which
generates light that is reflected by a fingertip; a color filter which is substantially transparent to green fight and
substantially opaque to non-green light; and an optical detector layer disposed from the fingertip with at least a
portion of the color filter disposed hetween the optical detector layer and the fingertip, the optical detector fayer
positioned to receive the green light reflected by the fingertip.

In a still further aspect, the invention comprises a fingerprint sensor comprising: at least one light source
which generates light that is reflected by a fingertip; a color filter which is substantially transparent to non-red light
and substantially opagque to red light; and at least one optical detector disposed from the fingertip with at least a
portion of the color filter disposed between the optical detector and the fingertip, the optical detector positioned to
receive the non-red light reflected by the fingertip.

In an additional aspect, the invention comprises a fingerprint sensor comprising: a contact surface which
receives a fingertip of a user, the fingertip comprising a pattern of ridges and valleys, the contact surface in contact
with the ridges of the fingeriip; at least one light source which generates light that is reflected from the contact
surface; a color filter which is substantially transparent to non-red light and substantially opaque to red iight; and at
least one optical detector disposed from the contact surface with at least a portion of the color filter disposed
between the optical detector and the contact surface, the optical detector positioned to receive the non-red light
reflected from the contact surface.

In yat an additional aspect, the invention comprises a fingerprint sensor comprising: a substrate which is
substantially transparent to non-red light; at least one light source coupled to the substrate, the light source
generating light that propagates through the substrate and is reflected by a fingertip; a color filter which is
substantially transparent to non-red light and substantially opaque to red light; and at least one optical detector
disposed from the fingertip with at least a portion of the color filter disposed between the optical detector and the
fingertip, the optical detector positioned to receive the non-red light reflected by the fingertip.

In another aspect the invention eomprises a fingerprint sensor comprising: at least one light source which
generates light that is reflected by a fingertip; a color filter which is substantially transparent to non-red light and

substantially opaque to red light; and an optical detector layer disposed from the fingertip with at least a portion of
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the color filter dispased between the optical detector layer and the fingertip, the optical detector layer positioned to
receive the non-red light reflected by the fingertip.

In yet another aspect, the invention comprises a fingerprint sensor comprising: at least one light source
which generates light that is reflected by a fingertip; a color filter which is substantially opaque to a portion of
ambient light that passes through the fingertip; and at least one optical detector disposed from the fingertip with at
least a portion of the color filter disposed between the optical detector and the fingertip, the optical detector
positioned to receive a portion of the light that reflects from the fingertip and passes through the color filter.

In a further aspect, the invention comprises a fingerprint sensor comprising: a contact surface which
receives a fingertip of a user, the fingertip comprising a pattern of ridges and valleys, the contact surface in contact
with the ridges of the fingertip; at least one light source which generates light that is reflected from the contact
surface; a color filter which is substantially opaque to a portion of ambient light that passes through the fingertip; and
at [east one optical detector disposed from the contact surface with at least a portion of the color fifter disposed
between the optical detector and the contact surface, the optical detector positioned to receive a portion of the light
that reflects from the contact surface and passes through the color filter.

In a still further aspect, the invention comprises a fingerprint sensor comprising: at least one light source
coupled to a substrate, the light source generating light that propagates through the substrate and is reflected by a
fingertip, the substrate being substantially transparent to the light generated by the light source; a color filter which is
substantially opaque to a portion of ambient light that passes through the fingertip; and at least one optical detector
disposed from the fingertip with at least a portion of the color filter disposed between the optical detector and the
fingertip, the optical detector positioned to receive a portion of the light that reflects from the fingertip.

In an additional aspect, the invention comprises a fingerprint sensor comprising: at least one light source
which generates light that is reflected by a fingertip; a color filter which is substantially opague to a portion of
ambient light that passes through the fingertip; and an optical detector layer disposed from the fingertip with at least
a portion of the color filte; disposed between the optical detector layer and the fingertip, the optical detector layer
positioned to receive a portion of the light that reflects from the fingertip.

In still yet another aspect, the invention comprises a fingerprint sensor comprising: at least one light source
which genérates light that is reflected by a fingertip; and at least one optical detector disposed from the fingertip, the
optical detector positioned to receive the light generated by the light source and reflected by the fingertip, the optical
detector comprising a color filter which is substantially transparent to the light that is generated by the light source
and reflected by the fingertip and substantially opague to a portion of ambient light substantially transmitted through
the fingertip, whereby the optical detector is substantially responsive to the light that is generated by the light source
and reflected by the fingertip and is not substantially responsive to the portion of ambient light substantially
transmitted through the fingertip.

In a further aspect, the invention comprises a fingerprint sensor comprising: at least one light source which

generates light that is reflected by a fingertip; and a plurality of optical detectors disposed from the fingertip, the
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aptical detectors positioned to recsive the light generated by the light source and reflected by the fingertip, the optical
detectors each comprising: a switching diode; a photodiode comprising a photoactive p-layer, an intrinsic layer, and an
n-layer; and a color filter layer covering the photoactive p-layer, the color filter layer substantially transparent to the
light generated by the light source and reflected by the fingertip and substantially opague to a portion of ambient light
substantially transmitted through the fingertip, whereby the optical detectors are substantially responsive to light that
is generated by the light source and not substantially responsive to the portion of ambient light substantially
transmitted through the fingertip.

In a still further aspect, the invention comprises a fingerprint sensor wherein a finger placed on the sensor is
illuminated by both a light source and by ambient light, the fingerprint sensor having a color filter that filters a portion
of the ambient light, the fingerprint sensor comprising: a substrate comprising a first material which is substantially
transparent to light with wavelengths within a first range of wavelengths; a contact surface which receives a
fingertip of a user; a color filter layer comprising a second material which is substantially transparent to light with
wavelengths within the first range of wavelengths and substantially opaque to a portion of ambient light with
wavelengths within a second range of wavelengths, the portion of ambient light propagating through the fingertip; at
least one light source coupled to the substrate, the light source generating light with at least one wavelength within
the first range of wavelengths, the light propagating through the substrate to the fingertip; and a plurality of aptical
detectors disposed from the contact surface with at least a portion of the second material disposed between the
optical detectors and the contact surface, the optical detectors positioned to receive light generated by the light
source and reflected by the fingertip, the optical detectors generating electrical signals in respense to the received
light, thereby providing an electronic representation of a fingerprint corresponding to the fingertip.

In anather aspect, the invention comprises a methad of sensing a fingerprint comprising a pattern of ridges
and valleys of a fingertip of a user, the method comprising: receiving the fingertip on a fingerprint sensor; receiving a
first light substantially transmitted through the fingertip to a contact surface, whereby the first light is generated by
ambient light sources; generating a second light and substantially transmitting the second light to the fingertip from
the contact surface; reflecting a portion of the second light from the fingertip; filtering the first light substantially
transmitted through the contact surface from the second light reflected from the fingertip; and detecting the second
light reflected from the fingertip, thereby imaging the fingerprint of the fingertip.

In yet another aspect, the invention comprises a fingerprint sensor comprising: at least one light source
which generates green light that is reflected by a fingertip; a color filter which is substantially transparent to the
green light generated by the light source and reflected by the fingertip, and which is substantially opaque to non-green
light; and at least one optical detector disposed from the fingertip with at least a portion of the color filter disposed
batween the optical detector and the fingertip, the optical detector positioned to receive the green light generated by
the light source and reflected by the fingertip.

In an additional aspect, the invention comprises a fingerprint sensor comprising: at least one light source

comprising a green light-emitting diode which generates green light that is reflected by a fingertip; a color filter which
8
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is substantially transparent to the green light generated by the green light-emitting diode and reflected by the
fingertip, and which is substantially opague to non-green light; and at least one optical detector comprising an active
matrix sensor array disposed from the fingertip with at least a portion of the color filter disposed between the active
matrix sensor array and the fingertip, the active matrix sensor array positioned to receive the green light generated by
the green light-emitting diode and reflected by the fingertip.

In yet an additional aspect, the invention comprises a fingerprint sensor comprising: at least one light source
comprising a microlens array and a green light-emitting diode which generates green light that is reflected by a
fingertip; a color filter which is substantially transparent to the green light generated by the light source and reflected
by the fingertip, and which is substantially opaque to non-green light; and at least one optical detector disposed from
the fingertip with at least a portion of the color filter disposed hetween the optical detector and the fingertip, the
optical detector positioned to receive the green light generated by the light source and reflected by the fingertip.

In a further aspect the invention comprises a fingerprint sensor comprising: at least one light source
comprising a microlens array and a green light-emitting diode which generates green light that is reflected by a
fingertip; a color filter which is substantially transparent to the green light generated by the light source and reflected
by the fingertip, and which is substantially opague to non-green light; and at least one eptical detector comprising an
active matrix sensor array disposed from the fingertip with at least a portion of the color filter disposed between the
active matrix sensor array and the fingertip, the active matrix sensor array positioned fo receive the green light
generated by the green light-emitting diode and reflected by the fingertip.

In a still further aspect, the invention comprises a fingerprint sensor comprising: at least one light source
which generates non-red light that is reflected by a fingertip; a color filter which is substantially transparent to the
non-red light generated by the light source and reflected by the fingertip, and which is substantially opague to red
light; and at least one optical detector dispesed from the fingertip with at least a portion of the color filter disposed
between the optical detector and the fingertip, the optical detector positioned to receive the non-red light generated
by the light source and reflected by the fingertip.

In another aspect, the invention comprises a fingerprint sensor comprising: at least one light source which
generates light that is reflected by a fingertip, the light having a wavelength which is not substantially transmitted
through the fingertip; a color filter which is substantially opaque to a portion of ambient light that passes through the
fingertip, and which is substantially transparent to the light generated by the light source and reflected by the
fingertip; and at least one optical detector disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive the light generated
by the light source and reflected by the fingertip. '

In yet another aspect, the invention comprises personal electronic device comprising: an input device; a
display for displaying information to a user, wherein the display includes a light source; a controller that receives
signals from the input device and provides signals to the display; a fingerprint sensor positioned so as to receive light

from the display, the fingerprint sensor having a surface upon which a user’s finger is positioned and also having a
9
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plurality of detectors that detect light from the display that is reflected off of the finger when the user’s finger is
positioned on the sensor wherein the plurality of detectors produce a signal indicative of the reflected light that is
provided to the controller so that the controller can thereby determine whether the user is an authorized user of the
personal electronic device.

In a further aspect, the invention comprises an LCD display incerporating a fingerprint sensor, the display
comprising: a light source that produces light; an LCD element that has a first and a second surface, wherein the LCD
element is positioned to receive the light via the first surface and selectively transmit the light therethrough to the
second surface so as to selectively produce images; a top coat member formed on the second surface of the L.CD
element wherein the top coat member is formed of a light transmissive material wherein the top coat material defines
an outer surface where a user’s finger is positioned to obtain a representation of the user’s fingerprint; and a plurality
of detectors mounted so as to be interposed between the LCD display and the outer surface such that light from the
light source is reflected off of the user’s fingerprint when the user’s fingerprint is positioned on the outer surface and
is then detected by the plurality of detectors so that the plurality of detectors generate a signal representative of the
user’s fingerprint.

In a still further aspect, the invention comprises a personal electronic device comprising: a housing having a
first, second and third apertures; an input device positioned within the first aperture of the housing; a display
positioned within the second aperture, for displaying information to a user, wherein the display includes a light source
that provides light to the second aperture and also provides light to the third aperture; a controller positioned within
the housing that receives signals from the input device and provides signals to the display; a fingerprint sensor
positioned within the third aperture so as to receive light from the display, wherein the fingerprint sensor has a
surface upon which a user’s finger is positioned and also has a plurality of detectors that receive light from the display
that is reflected off of the finger when the user’s finger is positioned on the surface, wherein the plurality of detectors
provides an signal indicative of the reflected light, wherein the signal is provided to the controller so that the controller
can thereby determine whether the user is an authorized user of the personal electronic device.

In an additional aspect, the invention comprises a touch screen assembly for a personal electronic device, the
touch screen comprising: a light seurce; a touch screen surface that receives light from the light source; and a plurality
of detectors wherein the plurality of detectors detect changes in the ambient light so as to determine the presence
and locatien of a stylus on the touch screen and wherein the plurality of detectors further detect light that is reflected
off of a user’s finger that is positioned on the touch screen so as to produce a signal indicative of the user's
fingerprint for identification purposes.

In yet another aspect, the invention comprises a touch screen for a personal electronic device, the touch
screen comprising: a light source; a touch screen surface that is light transmissive and receives light from the light
source; and a first plurality of detectors wherein the first plurality of detectors detect changes in the ambient light so
as to determine the presence and location of a stylus an the touch screen; a finger print surface that is formed of a

light transmissive material so as to transmit light from the light source therethrough; a second plurality of detectors of
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detectors that detect light from the light source that is reflected off of a user’s finger that is positioned on the
fingerprint surface so as to produce a signal indicative of the user’s fingerprint for identification purposes.

In still yet another aspect, the invention comprises a fingerprint detector comprising: a substrate having a
first surface; a plurality of contacts that are geographically distributed about a region of the first surface wherein
each of the plurality of contacts exiend upward from the first surface a first height to an upper surface that has a
first linear dimension wherein the first height and the first linear dimension is selected so that when a user’s finger is
placed on the first surface of the substrate in a first orientation, the ridges of the user’s finger pasitioned adjacent a
first set of the upper surfaces of the plurality of contacts physically contact the first set of the plurality of contacts
and the grooves of the user’s finger positioned adjacent the upper surfaces of a second set of the plurality of contacts
are spaced from the upper surfaces of the second set of the plurality of contacts; a distributed light emitting element
positioned adjacent the pluratity of contacts so as to be electrically connected to each of the plurality of contacts
such that when the user’s finger is positioned on the region of the first surface in the first orientation, light is emitted
from regions of the light emitting element positioned adjacent the first set of the plurality of contacts; a plurality of
light detectors positioned within the substrate at locations corresponding to the locations of the plurality of contacts
such that a first set of the plurality of light detectors produce electrical signals that correspond to the first set of the
plurality of contacts such that an electrical signal indicative of the user's fingerprint is produced.

In a further aspect, the invention comprises a fingerprint detector comprising: a substrate having a first
surface; a plurality of contacts that are geographically distributed about a region of the first surface wherein each of
the plurality of contacts extend upward from the first surface a first height to an upper surface that has a first linear
dimension wherein the first height and the first linear dimension is selected so that when a user’s finger is placed on
the first surface of the substrate in a first orientation, the ridges of the user’s finger positioned adjacent a first set of
the upper surfaces of the plurality of contacts physically contact the first set of the plurality of contacts and the
grooves of the user’s finger positioned adjacent the upper surfaces of a second set of the plurality of contacts are
spaced from the upper surfaces of the second set of the plurality of contacts; an organic light emitting diode layer
positioned adjacent the plurality of contacts so as to be electrically connected to each of the plurality of contacts
such that when the user’s finger is positioned on the region of the first surface in the first orientation, light is emitted
from regions of the light emitting element positioned adjacent the first set of the plurality of contacts; a plurality of
light detectors positioned within the substrate at locations corresponding to the locations of the plurality of contacts
such that a first set of the plurality of light detecters produce electrical signals that correspond to the first set of the
plurality of contacts such that an electrical signal indicative of the user’s fingerprint is produced.

In a still further aspect, the invention comprises fingerprint senser comprising: a subsirate defining a first
surface that is adapted to receive a user’s finger wherein the substrate is formed at least partially of a light
transmitting material; a light source positioned with respect to the substrate so as to permit light to travel
therethrough; a plurality of detectors pesitioned with respect to the substrate so as to receive a reflected light pattern

emanating through the substrate when the user’s finger is positioned on the first surface and wherein the plurality of
11
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detectors produce an electrical signal indicative of the reflected light pattern; and a grounding mechanism coupled to
the first surface of the substrate such that electrical potential arising from electrostatic charge ﬂifferences between
the first surface and the user as a result of the user’s finger being pesitioned on the first surface is reduced to thereby
reduce the influence of the electrostatic charge on the plurality of detectors. '

In an additional aspect, the invention comprises a fingerprint sensor coupled to a system such that the
fingerprint sensor permits access to the system to authorized users, the fingerprint sensor comprising: a substrate
defining a first surface that is adapted to receive a user's finger wherein the substrate is at least partially formed of a
light transmitting material; a light source positioned with respect to the substrate so as to permit light to travel
therethrough; a plurality of detectors positioned with respect te the substrate so as to receive a reflected light pattern
emanating through the substrate when the user’s finger is positioned on the first surface and wherein the plurality of
detectors produce an electrical signal indicative of the reflected light pattern; and a finger characteristic detector that
is engaged with the first surface of the substrate that obtains at least one characteristic of the user’s finger when the
user's finger is positioned on the first surface and compares the at least one characteristic to a pre-determined criteria
to thereby determine whether the user’s finger is a live finger to thereby hinder fraudulent access to the system,

In yet an additional aspect, the invention comprises a fingerprint sensor coupled to a system such that the
fingerprint senser permits access to the system to authorized users, the fingerprint sensor comprising: a substrate
defining a first surface that is adapted to receive a user’s finger wherein the substrate is at least partially formed of a
light transmitting material; a light source positioned with respect to the substrate so as to permit light to travel
therethrough; a plurality of detectors positioned with respect to the substrate so as to receive a reflected light pattern
emanating through the subsirate when the user’s finger is positioned on the first surface and wherein the plurality of
detectors produce an electrical signal indicative of the reflected light pattern; an impedance measurement circuit
coupled to the first surface such that when the user positions their finger on the first surface, the impedance of the
finger is measured and a signal indicative thereof is produced; an evaluation device that receives the impedance
measurement signal from the impedance measurement circuit wherein the evaluation device determines whether the
impedance measurement signal is indicative of a live finger and provides an evaluation signal indicative thereof such
that the system can use the evaluation signal to limit access te inhibit unauthorized access to the system.

In another aspect, the invention comprises a fingerprint sensor comprising: a substrate defining a first
surface that is adapted to receive a user’s finger wherein the substrate is formed at least partially of a light
transmitting material; a light source positioned with respect to the substrate so as to permit light te travel
therethrough; a plurality of detectors positioned with respect to the substrate so as to receive a reflected light pattern
emanating through the substrate when the user’s finger is positioned on the first surface and wherein the plurality of
detectors produce an electrical signal indicative of the reflected light pattern; and a grounding mechanism coupled to
the first surface of the substrate such that electrical potential arising from electrostatic charge differences between
the first surface and the user as a result of the user’s finger being positioned on the first surface is reduced to thereby

reduce the influence of the electrostatic charge on the plurality of detectors.
12
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In yet another aspect, the invention comprises a fingerprint sensor coupled to a system such that the

_ fingerprint sensor permits access to the system to authorized users, the fingerprint sensor comprising: a substrate

defining a first surface that is adapted to receive a user’s finger wherein the substrate is at least partially formed of a
light transmitting material; a light source positioned with respect to the substrate so as to permit light to travel
therethrough; a plurality of detectors positioned with respect to the substrate so as to receive a reflected light pattern
emanating through the substrate when the user’s finger is positioned on the first surface and wherein the plurality of
detectors produce an electrical signal indicative of the reflected light pattern; and a finger characteristic detector that
is engaged with the first surface of the substrate that obtains at least one characteristic of the user’s finger when the
user’s finger is positioned on the first surface and compares the at least one characteristic to a pre-determined criteria
to thereby determine whether the user’s finger is a live finger to thereby hinder fraudulent access to the system.

In still yet another aspect, the invention comprises a fingerprint sensor coupled to a system such that the
fingerprint sensor permits access to the system to authorized users, the fingerprint sensor comprising: a substrate
defining a first surface that is adapted to receive a user’s finger wherein the substrate is at least partially formed of a
light transmitting material; a light source positioned with respect to the substrate so as to permit light to travel
therethrough; a plurali’ty of detectors positioned with respect to the substrate so as to receive a reflected light pattern
emanating through the substrate when the user’s finger is positioned on the first surface and wherein the plurality of
detectors produce an electrical signal indicative of the reflected light pattern; an impedance measurement circuit
coupled to the first surface such that when the user positions their finger an the first surface, the impedance of the
finger is measured and a signal indicative thereof is produced; an evaluation device that receives the impedance
measurement signal from the impedance measurement circuit wherein the evaluation device determines whether the
impedance measurement signal is indicative of a live finger and provides an evaluation signal indicative thereof such
that the system can use the evaluation signal to limit access to inhibit unauthorized access teo the system.

Brief Description of the Drawings

These and other aspects, advantages, and novel features of the invention will become apparent upen reading the
following detaited description and upon reference to the accompanying drawings. In the drawings, same elements have the
same reference numerals in which:

Figure 1 shows an overview of an optical image sensor system;

Figure 2 shows an embodiment of an optical module;

Figure 3A shows a side view of a first embodiment of an optical module;

Figure 3B shows a side view of a second embodiment of an optical module;

Figure 4 shows a side view of a third embodiment of an optical module;

Figure 5 shows upper layers of an optical module with a fingertip placed on a top surface;

Figure 6 shows a section of the upper layers shown in Figure 5 with a ridge of a fingertip covering a

photosensitive pixel;

13
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Figure 7 shows a section of the upper layers shown in Figure 5 with a valley of a fingertip located above a

photasensitive pixel;

one layer;

placed;

invention;

Figure 8 shows a schematic cireuit diagram of a matrix of photesensitive pixels comprising diodes;
Figures 8A and 8B show timing diagrams of address and detector voltages;

Figure 9 shows a schematic circuit diagram of a matrix of photesensitive pixels comprising transistors;
Figures 10A-10D show timing diagrams illustrating operation of the cireuit shown in Figure 9;

Figure 11 shows an embodiment of fingerprint sensing system;

Figure 12 shows a flow chart of a read-out procedure;

Figure 13 shows a block diagram of a driver module;

Figure 14 shows an embodiment of an optical module having photodetectors and light sources located within

Figure 15 shows a first embodiment of a photodetector of a pixel;

Figure 15A shows a second embodiment of a photodetector of a pixel;

Figure 18 shows an exemplary topegraphy of a pixel layout;

Figure 17 shows an embodiment of an aptical module that comprises an optical lens;

Figure 17A shows an embodiment of a light source of a pixel;

Figure 18 shows a first embhodiment of a light source;

Figure 19 shows a second embodiment of a light souree;

Figure 20 shows an embodiment of an optical module that comprises a reflector and an optical lens;
Figure 21 shows a further embodiment of an optical medule;

Figure 22 shows an emhbodiment of an optical medule that comprises a fiber optic bundle;

Figure 23 illustrates a fingerprint sensor in accordance with one aspect of the present invention;

Figure 24 is a perspective view of a fingerprint sensor showing the contact surface on which a finger is

Figure 25 illustrates an exemplary transmittance spectrum for color-filters in red, green, and blue;
Figure 26 illustrates an exemplary emission spectrum for a sensor backlight panel;
Figure 27 is a perspective view of an optical detector comprising an optical array of pixels;

Figure 28 illustrates a cross-sectional view of an optical sensor in accordance with one aspect of the present

Figure 29 illustrates an exemplary optical responsivity of an amorphous-silicon p-i-n photodiode;
Figure 30 is a flowchart detailing a method for sensing a fingerprint;

Figure 31A-C illustrate additional embodiments of the fingerprint sensor;

Figure 32A-C illustrate additional embodiments of the fingerprint sensor;

Figure 33A-B illustrate a fingerprint sensor attached to a printed circuit board;

Figure 34A-B illustrate the illumination of a fingerprint surface using exemplary modes of lighting;
14
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invention;

screen;

card;

Sensor;

ESD;

Figure 35 illustrates an exemplary sensor that uses selective reflection to render the fingerprint surface;
Figure 36A-C illustrate a side injected lighting apparatus for the fingerprint sensor;

Figure 37A-B illustrate a bottom injected lighting apparatus for the fingerprint senser;

Figure 38A-C illustrate a tactile fingerprint sensor in accordance with one aspect of the present invention;

Figure 39 illustrates another tactile fingerprint sensor in accordance with one aspect of the present

Figure 40A-B illustrate a fingerprint sensor used in conjunction with a multifunction OLED screen;

Figure 41 illustrates another embodiment of fingerprint sensor 930 integrated into the multifunction OLED

Figure 42A-B illustrate an OLED fingerprint sensor with an integrated color filter;

Figure 43A-B illustrate fingerprint sensor with an OLED backlight;

Figure 44A-B illustrate an exemplary application of the fingerprint sensor integrated into an identification
Figure 45 illustrates a laptop-computing device with integrated fingerprint sensor;

Figure 46 illustrates a Personal Digital Assistant (PDA) device with integrated fingerprint sensor;

Figure 47 illustrates a passive matrix liquid crystal display with integrated fingerprint sensor;

Figure 48 illustrates an active matrix liquid crystal display device with integrated fingerprint sensor;

Figure 49 is a cross-sectional representation of a liquid crystal display apparatus with integrated fingerprint
Figure 50 is a flow chart showing the operation of one embodiment of the present invention;
Figure 51 is a block diagram illustrating one embodiment of a fingerprint sensor;

Figure 52 is a top view of a fingerprint sensor with an optically transparent protective layer for shunting

Figure 53 is a top view of a finger print senser with an optically transparent protective layer with secondary

conductive metal foil for shunting ESD;

Figure 54A illustrates a sample fingerprint image sensed by a sensor without an optically transparent

conductive layer;

Figure 54B illustrates a sample fingerprint image sensed by a fingerprint sensor with an optically transparent

conductive protective layer;

Figure 55 is a circuit diagram of one embodiment of a live finger detection system;
Figure 56 is a circuit diagram of another embodiment of a live finger detection system;
Figure 57 is a top view of one embadiment of a finger contact;

Figure H8A is a side section view of another embodiment of a finger contact;

Figure 58B is a side section view of the finger contact of Figure 57;

Figure 59 is a flow chart showing the operation of one embodiment of the present invention.
15
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Detailed Description of the Preferred Embodiment

Figure 1 shows an exemplary embodiment of an optical image sensor system 1003. The optical image
senser system 1003 generates an electronic signal in response to an object that is placed on an optical module 1001.
The electronic signal may indicate the presence of the object or correspond to an elecironic representation of a
surface of the object. In one embodiment, the object is a pencil-like pointer used, for example, to select an icon on a
touch pad or “write” on the touch pad. In another embodiment, the object is a relief object such as a tip of a person’s
finger. As is well known, a human fingertip has a surface that forms a unique pattern of ridges and valleys. The
structure of the fingertip, or a print caused when the fingertip is placed on a surface is often referred to as a
“fingerprint.” Hereinafter, this term is generally used to refer to the print caused by the fingertip.

Embodiments of the invention are described with reference, but not limited, to a fingertip as the object
placed upon the optical module 1001. In response to the presence of the fingerprint, the optical module 1001
generates in one embodiment the electronic representation (“electronic image” or “digital image”) of the fingerprint.
The fingerprint resulting from the sensing of the physical fingerprint of the user is referred to as the “sensed”
fingerprint to distinguish it from a “stored” fingerprint of an authorized user. As described below in greater detail, if
the sensed fingerprint matches the stored fingerprint, the present user is identified as the authorized user.

The illustrated optical image sensor system 1003 further includes a power supply 4, a driver module 1002
and a controller 1008. A connection L1 connects the power supply 1004 to the optical module 1001, and a
connection L2 connects the driver module 1002 to the optical module 1001. The controller 1006 is connected to the
driver module 1002 and the power supply 1004 through connections L3, L4, respectively. A connection L5 connects
the controller 1006, for example, to a processor unit of a host system (not shown).

The host system may be a personal computer (PC), a laptop computer, a cellular phone, a security system, or
other equipment installed, for example, in an access-restricted location where high-level security is needed. The host
system processes the sensed fingerprint of the present user and matches it with the stored fingerprint of the
authorized user. The host system allows full operation of the host system itself, or access to the restricted areas only
if the electrenic representation of the sensed fingerprint matches the stored fingerprint of the authorized user.

In one embodiment, the optical image sensor system 1003 is an external apparatus that is connectable to a
computer (e.g., a desktop computer or a laptop). The computer includes a software program that operates the
computer and the optical image sensor system 1003 and performs a matching procedure. In other embodiments, the
optical image sensor system 1003 may be implemented, for example, within a computer or a cellular phone. In these
embodiments, the optical module 1001 is located so that a user may place a finger on an exposed surface of the
optical medule 1001. For instance, the optical madule may be integrated into a keyboard of a computer or next to the
keypad of a cellular phone. Remaining components of the optical image sensor system 1003 are then located within
the computer or the cellular phane.

In alternative embodiments the optical image sensor system 1003 may be implemented as a portable,

autonomous identification and/or authentication apparatus that includes the components and software to perform the
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matching proeedure and to output the result of the matching procedure. For example, the optical image sensor system
1003 may be implemented within a smart or chip card, or a communications module designed in accordance with a
specification defined by the Personal Computer Memory Card International Association (PCMCIA). The
communications module is, thus, often referred to as a PGMCIA card.

Focusing on an exemplary embodiment of the optical medule 1, Figure 2 shows a perspective view of the
optical module 1001 to illustrate a general structure of the optical module 1001. In one embodiment, the optical
medule 1001 includes multiple layers and has a flat, generally rectangular shape with a planar top surface 1015. The
optical madule 1001 may have a thickness of ahout 1-2 mm, a length of about 3 cm, and a width of about 2 cm. The
top surface 1015 forms an exposed contact area onto which the user places a finger. The contact area is, for
example, about 6 ¢cm? In other embodiments, the top surface 1015 may have a circular-, oval-, square-like, or any
other shape of sufficient size to contact a sufficiently large part of the finger.

Figure 2, as well as the other figures, illustrates the optical module 1001 so that the top surface 1015 and

o ou " u

the contact area are horizontal. Terms, such as “top,” “bottom,” “above,” “below, underneath,” or the like, to
deseribe the arientation of an element or a layer of the optical module 1001 are, thus, used with reference to the
horizontal orientation of the optical module 1001. Those skilled in the art will appreciate that the optical module
1001 may have another orientation and that the terms then apply correspondingly.

From top to bottom, the optical module 1001 has a detector layer 1010, a substrate layer 1008, and a light
source layer 1012, It is contemplated that, in another embodiment, the optical module 1001 may include additional
layers (e.g., a surface coating) as shown in Figure 3. The detector layer 1010 includes a plurality of individual,
spaced-apart photosensitive areas. Each photosensitive area is a pixel 1014 of an optical array with the pixels 1014
being arranged in M rows and N columns. In one embodiment, the pixel 1014 has M = 315 rows and N = 240
columns. As described below with reference to Figure 5, each pixel 1014 includes in one embediment a photodetector
1024 and a charge-storing mechanism, for example, an inherent {parasitic) capacitance or a capacitor 1026
electrically coupled to the photodetectar 1024 . Each pixel 1014, hence, each photodetector 1024 , can be selected
through an address line Ly {row) and a data line L (column). Ta illustrate the array structure of the detector layer
1010, the address lines Ly, and the data lines Ly are indicated in the detector layer 1010, but it is contemplated that
these lines are for illustrative purposes only and typically not visible. The address lines Ly, and the data lines L, are
connected to the connection L2 that connects the optical medule 1001 to the driver module 2.

The photosensitive areas are implemented on top of the substrate layer 1008 which is transparent for light
emitted by the light source layer 1012. For instance, the photosensitive areas may be deposited directly on the
substrate layer 1008. In one embodiment, a rigid substrate such as glass forms the substrate layer 1008. The glass
substrate may have a thickness of about 1.1 mm. Other suitable, transparent materials include plastic-like materials.

In the illustrated embodiment, the light source layer 1012 is in direct contact with the substrate layer 8, and

connected to the power supply 1004 which provides electrical power for the lidht source layer 1012. The light source

layer 1012 includes a single light source that extends across the glass substrate and illuminates the glass substrate
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evenly. In other embodiments, the light source layer 1012 may include multiple individual light sources located to
evenly cover and illuminate the glass substrate, an array emitter including pixelized light sources, or a light seurce
panel such as an electroluminescent panel. The term “light source” is therefore intended to encompass single or
multiple light sources or light source panels which may have a variety of configurations. When the light source is
activated, light propagates in upward direction thraugh the transparent substrate layer 1008 and the detector layer
1010 to illuminate the top surface 1015. The light source, therefore, functions as a backlight for the top surface
1015 of the optical module 1001.

The light source layer 1012, and thus the light source, may therefore be implemented in a variety of
different ways. The light source may be an electroluminescent device, one or more light emitting diodes (LED's), an
electroluminescent device, a backlight device, for example, as used for a liduid crystal displays (LCD}, or any other
light source suitable to illuminate the substrate layer 1008 of the optical module 1001. Generally, the light source is
selected to emit light that passes with minimal attenuation through the substrate layer 1008 and the detector layer
1010 to illuminate the top surface 1015 and the fingertip placed onto the top surface 1015 as explained below. In
one embodiment, the light is visible and, for example, emitted by an electroluminescent light source.

The electroluminescent light source may be based on inorganic or organic materials. An organic
electroluminescent material includes, for example, thin sublimed molecular films such as tris(8-quinolinolato) aluminum
(I} commonly known as Alg or light emitting polymers having specialized structures which provide positive and
negative charge carriers having high mobilities. The light-emitting polymers include polyphenylene vinylene (PPV),
soluble polythiophene derivatives, and polyanilene which may be applied by known coating techniques such as spin or
doctor-blade coating. Further details about organic electroluminescent materials are described in J.C. Sturm et al.,
“INTEGRATED ORGANIC LIGHT EMITTING DIODE STRUCTURES USING DOPED POLYMERS,” Proceedings of SID,
1997, pages F-11-F18.

An inorganic electroluminescent material includes a phosphor material in combination with materials such as
zinc sulfide:manganese (ZnS:Mn), zinc silicate (Zn,Si0,) or zinc gallate (ZnGa0,). In one embodiment, the phosphor,
ZnS:Mn material may be dispersed in an insulating dielectric material such as barium titanate (BaTi0y). Other
dielectric materials include yttrium oxide, silicon nitride, and silicon oxy-nitride.

In another embodiment, the light source layer 1012 includes an electroluminescent {EL) panel. Such an EL
panel is, for example, manufactured by Durel Corporation of Chandler, Arizona, and designated as part number DB5-
615B.

Depending on what kind of light source the light source layer 1012 includes, the power supply 1004
provides either a predetermined voltage or a predetermined current to the light source. For instance, EL panels are
voltage-controlled devices. A typical operating voltage for an EL panel ranges approximately between 100 volts and
300 volts. Organic LED's, however, are current-controlled devices. A typical operating current density for an organic
LED is in the order of milliamperes per cm® Further, the kind of light source determines if the power supply 1004

provides an alternating current (AG) or a direct current (DC), or an AC voltage or a DC voltage.
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The light source layer 1012 includes electrodes that are connected to the power supply 1004. In one
embodiment, the light source layer 1012 has a transparent electrode that faces the substrate layer 1008, and a
bottom electrode. The transparent electrode is, for example, a transparent polymeric material coated with a
transparent electrode composition such as indium tin oxide {ITO) or aluminum doped zinc oxide (Zn0:Al). In another
embodiment, the transparent electrode composition may include transparent aluminum doped zinc oxide (AZ0).

Figure 3A shows an emhodiment of the optical module 1001 in greater detail. In addition, Figure 3A shows
a portion of a fingertip 1025 placed on top of the surface 1015 and having ridges and valleys. The ridges are
separated by the valleys and touch the surface 1015. The illustrated embodiment of the optical module 1001 has the
same general structure as the embodiment shown in Figure 2 but shows additional layers. Same elements (layers)
have, thus, same reference numerals.

Referring to layers between the top surface 1015 and the detector layer 10, a planarization layer 1020
covers the detector layer 1010 and provides for a planar surface. A planar surface reduces the possibility that
undesired residuals remain on the surface of the optical module 1001 and allows easy cleaning of the surface. The
planarization layer 1020 is a transparent dielectric insulator and has a thickness of about 1-2 ym. In one
embodiment, the dielectric insulator is a non-conducting, transparent polymer such as benzocyclobutene (BCB). Other
materials for the planarization layer 1020 (dielectric insulator) include acrylic, epoxy, or polyimide.

Following the planarization layer 1020 , a top layer 1022 covers the planarization layer 1020 . The top
layer 1022 is an electrically conducting material and is in one embodiment connected to ground. As the fingertip
1025 is illuminated from within the optical module 1001, the top layer 1022 is alse transparent. In one embodiment,
the top layer 1022 includes as transparent and conducting material ITO. The top layer 1022 has a thickness of
about 1000A. Although the top layer 1022 completely covers the planarization layer 1020 in one embodiment, it is
contemplated that the top layer 1022 may be implemented as a plurality of parallel ITO stripes or as a grid of ITO
stripes. An advantage of the conducting top layer 1022 is that any static charge the fingeriip 1025 may carry is
discharged from the top surface 1015 to ground thereby avoiding electrostatic discharge (ESD) problems.

In another embodiment, the transparent and conducting stripes may be implemented so that a finger
detection circuit may be fabricated on top of the planarization layer 1020 . Far example, the finger detection circuit
may comprise two ITO electrodes spaced apart from each other. When a fingertip is placed over the these ITO
electrodes, a current flows between the ITO electrodes via the fingertip. Further details of detecting the finger are
described below with reference to Figure 11.

Referring to layers underneath the light source layer 1012, a reflector layer 1016 covers a bottom surface
of the light source layer 1012. In one embodiment, the reflector layer 1016 is a thin layer of aluminum which reflects
light from the light source layer 1012 back into the light source layer 1012. Because the reflector layer 1016 reflects
light back into the light source layer 1012, the efficiency of the light source layer 1012 is improved and a higher light
intensity reaches the top layer 1015 and the fingertip 1025 . The layer of aluminum is conductive and, hence, may

serve as an electrode for the light source layer 1012. Those skilled in the art will appreciate that other materials that
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have conductive and reflective properties may be used to form the reflector layer 1016. These materials include
metals such chromium (Cr), malybdenum (Mo), gold (Au), silver (Ag) and copper (Cu) or alloys including these and other
metals.

An insulation layer 1018 covers the reflector layer 1016 and forms in the illustrated embodiment a bottom
surface of the optical module 1001. The insulation layer 1018 covers the exposed surface of the reflector layer 1016
and enhances the mirror effect of the reflector layer 1016. In one embediment, the insulation layer 1018 includes a
polymer such as polyester. It is contemplated that other insulating materials such as polyethylene may be used.

Figure 3B shows a further embodiment of an optical moedule 1001 which comprises layers and elements
already introduced in Figure 3A, same layers and elements have, thus, the same reference numerals. Compared to the
embodiment of Figure 3A, the order of the detector layer 1010, the light source layer 1012, and the subsirate layer
1008 is changed. That is, in Figure 3B, the light source [ayer 1012 is positioned between the detector layer 1010 and
the substrate layer 1008, whereas in Figure 3A the substrate layer 1008 is between the detector layer 1010 and the
light source layer 1012. On'top of the detector layer 1010, the planarization layer 1020 and the top layer 1022 are
implemented which perform the same functions as described above.

In one embodiment, the light source layer 1012 includes a thin-film EL panel and the substrate layer 1008 is
a glass substrate. Alternatively, the substrate layer 1008 may be formed by a layer of plastic-like material. With the
substrate layer 1008 positioned underneath the light source layer 1012, the substrate layer 1008 may be transparent
or opague. In addition, the material for the substrate layer 1008 may be a rigid or a flexible material.

Figure 4 shows another embodiment of an optical module 1001. From the substrate layer 1008 upward, the
structure of the optical module 1001 is as shown in Figure 3A and same elements have the same reference numerals.
The illustrated embodiment differs from the embadiment shown in Figure 3A in that a gap 1021 exists between the
substrate layer 1008 and the light source layer 1012. The gap 1021 may have a width within a wide range, for
example, a few microns or several centimeters. In one embodiment, the gap 1021 includes a transparent medium
{e.g., air, plastic).

The light source layer 1012 may be permanently connected to the substrate layer 1008 during
manufacturing and is an integral part of the aptical module 1001. In another embodiment, however, the light source
layer 1012 may be an element separate and independent from the substrate layer 1008 and the remaining layers. As
a separate element, the user has an additional degree of freedom and may select a particular kind of light source and
position it underneath the substrate layer 1008. Criteria for selecting the light source include, to name a few, size,
thickness, light intensity, power consumption and wavelength spectrum of the emitted light. For instance, if the
optical module is implemented within a portable, battery-operated device, the optical module 1001 must be as small
{thin) as possible and consume as little power as possible. In the same application, however, the light intensity should
be as high as possible to sufficiently illuminate the fingertip 1025 .

The term “optical module 1001” as used in this specification is intended to encompass the various

embodiments described herein, for example, the embodiments shown in Figures 3A, 3B and the emhodiment shown in
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Figure 4 in which the light source layer 1012 may be a separate element. It is contemplated that the optical module
1001 may include only the substrate layer 1008 and the upper layers 1010, 1020, 1022, without a light source.

Figure 5 illustrates one embodiment of the detector layer 1010. The detector layer 1010 is implemented on
the surface of the substrate layer 1008 and covered by the planarization layer 1020 and the top layer 1022 . For
illustrative purposes, the fingertip 1025 is placed on the surface 1015 and two ridges and two valleys are shown. |t
is contemplated that the Figure 5 is a magnified illustration of the upper layers 1010, 1020 , 1022 of the optical
module 1001 and that the size of the fingertip 1025 and the thicknesses of the layers 1010, 1020, 1022 are not to
scale.

The detector layer 1010 includes spaced-apart photosensitive areas 1027 which are distributed over the
contact area of the optical module 1001. Each photesensitive area 1027 is part of a pixel 1014 and includes a
photodetector 1024 . The bottom portion (or electrode) of the photosensitive areas 1027 are opaque for light
originating from the substrate layer 1008. In the illustrated embodiment, a single pixel 1014 includes the
photodetector 1024 and a mechanism that stores electrical charge. The pixels 1014 are separated by light barriers
1028 that extend essentially perpendieular with respect to the substrate layer 1008. Between adjacent light barriers
1028 a transparent area 1019 exists. A light barrier 1028 may be formed by a non-conducting opague material
such as a black-matrix material used in liquid-crystal displays (LCDs). In one embodiment, the charge-storing
mechanism may be an inherent (parasitic) capacitance of the photodetector 1024 . In another embadiment, the
charge-storing mechanism may be a capacitor 1026 . For illustrative purposes, the charge-storing mechanism is
hereinafter indicated through a conventional symbol for a capacitor {1026) and the photodetector 1024 is indicated
through a conventional symbol for a photodiode. To indicate that the photedetectors 1024 and the charge-storing
mechanisms 1026 function in principle as individual elements, the photodetectors 1024 and the charge-storing
mechanisms 1026 are illustrated as neighboring elements. It is contemplated that each photodetector 1024 is
electrically associated with one charge-storing mechanism 1026 .

The photodetectors 1024 are in one embodiment pin photodiodes. In another embodiment, the
photodetectors 1024 are thin film transistors (TFT) each having terminals referred to as gate, drain and source,
wherein the gates are photosensitive areas. The pin photodiodes and the TFT photodetectors, respectively, are
manufactured through conventional process technologies typically used to manufacture such photosensitive elements.
In case the charge-storing mechanism 1026 includes a capacitor, the capacitors (1026) are often manufactured
during essentially the same manufacturing process as the photodetectors 1024 . As known in the art, photodetectors
are sensitive to incident light. When the intensity of the incident light changes, an internally generated current
changes. The current that flows when no light is incident is commonly referred to as a “darkcurrent” and the current
that flows when light is incident is referred to as a “photecurrent.”

Figure 6 illustrates a magnified section of the detector layer 1010 shown in Figure 5. To illustrate the
operation of the optical module 1001, the detector layer 1010 includes photodiodes or phototransistors as

photodetectors 1024 and capacitors as charge-storing mechanisms 1026 . A ridge of the fingertip 1025 is shown
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covering one pixel 1014. It is contemplated that a ridge of a typical finger may cover about five pixels. Light
originating from the light source layer 1012 is indicated through dashed lines. Referring to the covered pixel 1014,
the photodetector 1024 and the light barrier 1028 are opaque for the light used and fight does not pass through the
photodetector 1024 and the light barrier 1028 . Light eriginating from the light source layer 1012 passes through
the transparent areas 1019 between the light barriers 1028 and illuminates the fingertip 1025 . As illustrated, the
light illuminates the ridge which is located immediately ahove the area 1019 . However, as the ridge covers the
photodetector 1024 and the area 1019 most of the photons are blocked by the ridge and do not reach the
photodetector 1024 . Censequently, only a very small or no photocurrent is generated and the area above the
photodetector 1024 is represented as a dark pixel. If a digital signal processing is used, the states “no photocurrent”
and “dark pixel” may be represented through a logic state “LOW.”

Figure 7 illustrates a magnified section of the detector layer 1010 with a valley located above the pixel
1014. The detector layer 1010 includes also photodiodes or phototransistors as photodetectors 1024 and capacitors
as charge-storing mechanisms 1026 . As illustrated, light does not pass through the capacitor 1026 and the
photodetector 1024 , but passes through the transparent areas 1019 and enters into a cavity formed between the
valley and the top surface 1015. Light that enters the cavity is randomly reflected at the surface of the cavity. Some
of the reflected light is incident upon the photodetector 1024 and generates a photocurrent. In this case, the area
ahove the photodetector 1024 is represented as a bright pixel. The states “photocurrent” and “bright pixel” may be
represented through a logic state “HIGH.”

The light source layer 1012 functions as a backlight that illuminates the fingertip 1025 from within the
optical module 1001. The backlight illumination allows that the optical module 1001 and, hence, the optical sensor
system 1003 reliably generate a digital image of the fingerprint regardless if the user has a wet, oily or dirty finger.
These surface characteristics of the user’s finger are usually transparent for the used light and do not influence the
path of the light. Light, therefore, enters the cavity and is reflected from the valleys back into the optical module
1001.

Figure 8 shows a schematic circuit diagram of a matrix of the photosensitive pixels 1014. For ease of
illustration, only circuit diagrams of four pixels 1014 are shown in greater detail. Each pixel 1014 includes one
photodetector 1024 and one switching element 1023 and is connected to a data line Ly, Ly, and an address line Ly,
Ly It is contemplated that N and M are positive integers. In the illustrated embodiment, the photodetector 1024 is
a photodiode, for example, a pin photodiode, and the switching element 1023 is a switching diode, each having an
anode and a cathode. The photodetector 1024 is hereinafter referred to as the photodiode 1024 .

As each pixel 1014 has the same structure, one embediment of the pixel array is described hereinafter with
reference to the pixel 1014 that is connected to the address line Ly, and the data line L. The photodiode 1024 and
the switching diode 1023 are connected in series with the cathode of the switching diode 1023 connected to the
address line Ly and the cathode of the photodiode 1024 connected to the data line Ly. The anodes of the diodes

1023, 1024 are thus connected.
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The address lines Ly, Ly.; are connected to a power supply 1038. The power supply 1038 receives a control
signal CTRL1 from a central processor (not shown) which controls the operation of the power supply 1038. As a
function of the control signal CTRL1, the power supply 1038 selectively provides an address voltage V, having
predetermined voltage levels of predetermined durations to the address lines Ly, Ly, and, thus, to the cathodes of the
individual switching diodes 1023 .

The data lines Ly, Ly, are connected to amplifiers 1032 and cenvey in operation data voltages V, to the
amplifiers 1032 . The amplifiers 1032 are in one embodiment charge-sensitive amplifiers. Outputs of the amplifiers
1032 are cennected to a multiplexer 1037 having an output 1035 . The output 1035 is connected to a signal
processing unit, for example, an analog-to-digital {A/D) converter if the subsequent signal processing is in digital form.
The central processor may control the one ar more multiplexers.

Figures 8A and 8B show timing diagrams, i.e., DC voltages as a function of the time t, illustrating the
operation of the circuit shown in Figure 8. In operation, as shown in Figure 8A, the power supply 1038 addresses the
address lines L periodically with an address voltage V,. Att = T1, the address voltage V, changes from a low-
voltage level LO, for example, about 0 volts, to a higher-voltage level L1, for example, about 4-5 volts, and returns to
the level LO at t = T2. The period hetween t = T1 and t = T2 is referred to as “pulse duration.” At t = T3, the
address voltage V, changes again from the low-valtage level LO to the higher-voltage level L1, and returns to the [ow-
voltage level L0 at t = T4.

During the pulse duration, the switching diode 1023 is forward biased and a forward-bias current flows
through the switching diode 1023 . The forward-bias current charges an inherent (parasitic) capacitance of the
photodiode 1024 . Following t = T2, i.e., following the falling edge of the address voltage V, the switching diode
1023 and the photodiode 1024 are reverse biased.

Between two consecuftive pulses, i.e., betweent = T2 and t = T3, when the pixel 1014 is illuminated, the
capacitance of the photodiode 1024 is discharged by the photocurrent generated in the photodiode 1024 . This
amount of charge is detected during the following pulse when the photediode 1024 is charged back to its original
value, as explained with reference to Figure 8B.

Figure 8B shows the data voltage V, betweent = T1 and t = T4 for twao different illuminations 11, 12, with
11 < 12. The higher illumination 12 generates a higher photocurrent than the lower illumination 11. A high
photocurrent discharges the capacitance of the photodiode 1024 faster than a relative low photocurrent. Hence, at
the illumination 12, the data voltage V; is lower at t = T1 and t = T3 than at the illumination I1. As illustrated, at
these instances t = T1 and t = T3 the data voltage V;, is at a level LO, e.g., zero volt, at the illumination 12, and at a
level L2, 8.g., about 1 volt, at the illumination I1. The amplifiers 1032 detect the amount of charge that is necessary
to re-charge the eapacitance of the photodiode 1024 .

As the data voltage V,, for the illumination [2 is lower than the data voltage V,, for the illumination 11 at the
beginning of the rising edge of the address voltage V,, a higher amount of charge is necessary to re-charge the

capacitance of the photodiode 1024 at the illumination 12. The amount necessary for the re-charging is, thus, an
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indication if a pixel 1014 was exposed to light reflected from the valley of the finger 1009. As illustrated, the voltage
V, increases within the pulse duration from the level LO or the level L2, respectively, to a level L3. The level L3 may
be at a voltage of about 5 volts.

Figure 9 shows a schematic circuit diagram of a further embodiment of a matrix of the photosensitive pixels
1014. For ease of illustration, only circuit diagrams of three pixels 1014 are shown in greater detail. Each pixel 1014
includes one photodetector 1024 , a switching transistor 1030 , and one capacitor 1026 . As in Figure 8, each pixel
1014 is connected to a data line Ly, Ly, and an address line Ly, Ly,. It is contemplated that N and M are positive
integers. In the illustrated emhodiment, the photodetector 1024 and the switching transistor 1030 are thin film field
effect transistors having terminals referred to as drain D, gate G and source S. The photodetector 1024 (hereinafter
referred to as the phototransistor 1024 ) has a photosensitive area that generally exists in an area defined by the gate
G.

As each pixel 1014 has the same structure, one embodiment of the pixel array is described hereinafter with
reference to the pixel 1014 that is connected to the address line L, and the data line Ly. Referring to the
phototransistor 1024 , the drain D and the gate G are both connected to a power line 1041 which connects the
phototransistor 1024 to a voltage supply 1043 . The source S of the phototransistor 1024 is connected to the
source S of the switching transistor 1030 and a terminal of the capacitor 1026 which has a further terminal that is
grounded. The drain D of the switching transistor 1030 is connected to the data line L, and the gate G of the
switching transistor 1030 is connected to the address line Ly.

In use, the voltage supply 1043 provides a voltage of about -5 volts to the phototransistor 1024 . In one
embodiment, the voltage supply 1043 provides the voltage only during the period the light source 1012 is active. In
another embodiment, the voltage supply 1043 provides the voltage continuously. When the pixel 1014 is exposed to
light, the {powered) phototransistor 1024 generates a photocurrent that charges the capacitor 1026 as a function of
time and light incident on the phototransistor 1024 causes a voltage YV across the capacitor 1026 . While the
phototransistor 1024 is exposed to light, the switching transistor 1030 is not conducting and the photocurrent
charges the capacitor 1026 .

The address lines Ly, Ly, are connected to a power supply 1038a. The power supply 1038a receives a
control signal CTRL3 from a central processor (not shown) which controls the operation of the power supply 1038a.
As a function of the contro! signal CTRL3, the power supply 1038a selectively provides predetermined voltage levels
of a predetermined duration to the address lines Ly, Ly, and, thus, to the gates G of the individual switching
transistors 1030 .

The data lines Ly, L., are connected to switches 1036. In the illustrated embodiment, each switch 1036
has two positions A, B, and receives a control signal CTRL2 that sets the switch 1036 to one of the positions A, B.
In position A the data line Ly is connected to ground, and in position B the data line L is connected to an electrical

circuit including an amplifier 1145 and a grounded capacitor 1034 . The circuit has an output 1146 for a voltage V.
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It is contemplated that the switch 1036 assigned to the data line L, has also two positions A, B and is likewise
connected to an electrical circuit and ground.

It is contemplated that instead of having one electrical circuit for each data line L, L, a multiplexer may be
interposed 1o reduce the number of amplifier circuits. For instance, a multiplexer may be assigned to several data lines
Ly, Ly.; with an output of the multiplexer connected te the electrical circuit. The central processor may control the one
or more multiplexers.

The operation of the circuit is explained with reference to the timing diagrams shown in Figures 10A-10D.
Figure 10A shows the address voltage V, output by the power supply 1038a and applied to the address line L, and
the gate G of the switching transistor 1030 . Figure 10B shows a voltage V, operating the light source layer 1012 of
the optical module 1. The voltage V, indicates periods during which the light source layer 1012 emits light and during
which the light source layer 1012 is dark. Figure 10C shows the voltage V,; across the capacitor 1026 , and Figure
10D shows the voltage V, across the capacitor 1034 .

Referring to Figure 104, at t = T1, the address voltage V, changes from a level LO to a level L1 and returns
to the level LO at t = T2. The period between t = T1 and t = T2 is referred to as “reset cycle.” Att = T1, the
switch 1036 is in the position A connecting the data line Ly, to ground. In one embodiment, the address voltage V, is
approximately between 10 volts and 15 volts. The address voltage V, which is applied to the gate G turns the
switching transistor 1030 on and any charge stored on the capacitor 1026 flows from the capacitor 1026 through
the switching transistor 1030 (drain-source path), the data line L, and the switch 1036 (position A) to ground. During
the reset cycle, the capacitor 1034 is also connected so that any charge is discharged to ground.

As shown in Figure 10B, the voltage V, changes from the level LO to the level L1 at t = T1 and activates the
light source layer 12. At t = T3 (with T3 > T2), the voltage V, returns to the level LO deactivating the light source
layer 12. Hence, in one embodiment, the light source layer 1012 emits light during the reset cycle.

Referring to Figures 10A and 10B, with the electrical circuit and the pixel 1014 being reset, the pixel 1014
is enabled to detect light. The period between T2 and T3 is referred to as a “detect cycle” and a corresponding
operational state of the optical module 1001 is referred to as “detect mode.” During the detect cycle, the light source
layer 1012 is active and the switching transistor 1030 is turned off. The phototransistor 1024 is reverse hiased and
sensitive to incident light. If no light is incident, the conductivity of a channel existing between the drain D and source
S is low and the channel conducts only a minimum current which is commonly referred to as the “dark current.”

Assuming light is incident to the gate area of the phototransistor 1024 , for example, because a valley of the
fingerprint is above the pixel 1014 (see Figure 7), charge carriers are generated and the conductivity of the channel
increases. The generated charge carriers superimpose with the dark current forming a current commenly known as a
the “phato current.” If a ridge of the fingerprint covers the gate area of the transistor 1024 , no light is incident and
only the dark current flows.

If light is incident, the photocurrent charges the capacitor 1026 during the detect cycle and the voltage V,

across the capacitor 1026 changes as a function of time as shown in Figure 10C. As the capacitor 1026 has been
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discharged during the reset cycle, the voltage V; is approximately zero before the charging of the capacitor 1026
begins at t = T2, The voltage V; increases in accordance with a conventional charge function of a capacitor until the
light source layer 1012 is turned off at t = T3. The capacitor 1026 stores the charge and the voltage V; remains
essentially unchanged after the light source layer 1012 has been turned off.

After the detect cycle, the pixel 1014 stores information which indicates if a ridge or a valley is present
above the pixel 1014. It is contemplated that every pixel 1014 of the optical module 1001 stores information after a
detect cycle and the information together represent the relief structure of the fingerprint. In order to make the
information available for a subsequent electronic processing, the information needs to be read during a “read cycle”
and a corresponding operational state of the optical module 1001 is referred to as “read mode.”

The read cycle is initiated through applying a positive pulse to the gate G of the switching transistor 1030 .
As shown in Figure 10A, the address voltage V, changes from level LO to level L1 at t = T4 and returns to level LO at
t = T5. During the read cycle the switch 1036 is in position B connecting the data line L, to the amplifier 1045 .
Further, the light source layer 1012 is deactivated (V, = 0 in Figure 10B) during the read cycle.

The positive address voltage V, activates the switching transistor 1024 as during the reset cycle described
above. The activated switching transistor 1024 closes a path from the capacitor 1026 to the amplifier 1045 and a
read-out current flows discharging the capacitor 1026 . The amplifier 1045 and the capacitor 1034 are connected
to form an integrator. The read-out current charges the capacitor 1034 causing the voltage Vz. Figure 10D
illustrates the voltage V; as a function of time. The voltage V; increases during the read cycle, i.e., between t = T4
and t = T5, up to the level L1 and remains essentially constant at this level L1 thereafter. In the illustrated
emh’odiment, the capacitor 1034 is discharged at t = T6 and the voltage V;drops to the level LO.

In one embodiment, the amplifier 1045 and the capacitor 1034 are part of the driver module 1002 {Figure
1}. The amplifier 1045 and the capacitor 1034 are controllable by the controller 1006. At the end of the read cycle,
the controller 1006 “polls” the capacitor 1034 at regular polling instances to determine the voltage Vg at these
polling instances. If the valtage Vy has the level L1, the controller 1006 interprets this as “valley above pixel 1014.”
If the voltage Vj has the level LO at a polling instance, the controller 1008 interprets this as “ridge above pixel 1014.”
By pelling all pixels 1014 of the optical module 1001 in the same manner, the controller 1006 creates the electronic
representation of the fingerprint.

Figure 11 shows a further embodiment of an optical image sensor system 1003'. The system 1003’
generally corresponds to the system 1003 shown in Figure 1. Same components have therefore the same reference
numerals. The optical medule 1001 is illustrated in a perspective view with a finger 1009 placed on the surface 1015
of the optical module 1001. The optical module 1001 includes a contact pad 1011 at the surface 1015, and a sensor
module 1007 is connected to the contact pad 1011. Like the driver module 1002 and the power supply 1004, the
sensor madule 1007 is connected to the controller 10086.

The sensor module 1007 and the contact pad 1011 are configured to detect if the finger 1009 is placed on

the optical module 1001. When placed on the optical module 1, the finger 1009 closes an electrical loop and a current
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flows across the finger surface. In one embodiment, the sensor module 1007 is a current sensor that detects if the
finger 1009 is present. In other embodiments, the sensor module 1007 may he a voltage sensor that determines a
voltage across a resistor, or a sensor that determines the conductivity of the loop.

The contact pad 1011 may he implemented in various ways. For instance, the contact pad 1011 may be a
circular contact element (contact ring) that surrounds the area where the finger 1009 is placed, or the contact pad
1011 may include several independent pads located in the plane of the surface 1015. When the finger 1009 is placed,
a current flows, for example, between the centact ring, the finger surface, and the grounded surface of the optical
module 1001. In another embodiment, the contact pad 1011 may have several first electrodes and several second
electrodes connected to the sensor module 1007, wherein the first and second electrodes are interdigited. The finger
1009 connects the first and second electrodes and, hence, closes the loop.

Figure 12 is a flow chart illustrating a procedure of operating the optical module 1001 of the optical image
sensor system 1003 shown in Figure 11. The procedure is described with reference to the detector array that
includes the switching transistors 1030 and the phototransistors 1024 . It is contemplated that a similar procedure
is executed when the detector array includes the switching diodes 1023 and the photodiodes 1024 . The procedure
is initialized in step 1100 in which the controller 1006 may conduct a self-test to determine, among others, if the
driver module 1002, the power supply 1004 and the optical module 1001 are properly connected and operable.

Proceeding to steps 1104 and 108, the controller 1006 determines if the sensor module 1007 detects a
current that flows between the contact pad 1011 and the surface 1015 of the optical module 1001. In step 1108, if
the sensor module 1007 does not detect a current, the procedure returns along the NO branch to step 1104 . As long
as the sensor module 1007 does not detect a current, the controller 1006 disables a further execution of the
procedure because the finger 1009 is not present. However, if the sensor module 1007 detects a current, the
controller 1006 determines that the finger 1009 is present and the procedure proceeds along the YES branch to step
1112 . It is contemplated that the steps 1104 and 1108 are optional and are omitted in systems, like the optical
image sensor system 1003 shown in Figure 1, that do not include a sensor module 1007.

Proceeding to step 1112, the controller 1006 resets the optical medule 1001 to prepare capturing of the
fingerprint caused by the finger 1009. For instance, the controller 1006 applies the positive valtage V, to the gates G
of the switching transistors 1030 to reset the capacitors 1026 during the reset cycle. It is contemplated that in
step 1112 and the following steps, the controller 1006 operates the switches 1036 as described with reference to
Figures 10A-10D and no specific reference to the positions A, B of the switches 1036 is made hereinafter.

Proceeding to step 1116 , the controller 1006 contrals the power supply 1004 to activate the light source
layer 1012. The activated light source layer 1012 illuminates the surface 1015 of the optical module 1001. As
shown in Figures 10A, 10B, the light source layer 1012 is activated at the beginning of the reset cycle (t = T1).

Proceeding to step 1120, the controller 1006 operates the driver module 1002 to apply a positive voltage V,
{level L1) to the data lines Ly, Ly, and thus to the drains D of the switching transistors 1030 . During this detect

cycle, the phototransistors 1024 which are covered by ridges do not generate photocurrents and the capacitors 1026
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are not charged. However, those phototransistors 1024 , which are not covered by ridges, generate photocurrenis
that charge the capacitors 1026 . Figure 10D illustrates the charging of the capacitors 1026 as a function of time.

Proceeding to step 1124 , the controller 1006 operates the driver module 1002 to read the information
stored on the capacitors 1026 . With the voltages V, and V, and switches 1036 properly set, conductive paths exist
between the capacitors 1026 and the amplifiers 1032 and the capacitors 1034 . Those capacitors 1026 , which
have been charged by the photocurrents, are sources for discharge currents that the amplifiers 1032 and the
capacitors 1034 integrate. If the voltage V;, of a capacitor 1034 is at the level L1, a valley was placed over the pixel
1014 and, correspondingly, if the voltage Vg is at the level L0, a ridge covered the pixel 1014.

During the read cycle, the controller 1006 determines the values of the voltages Vi of the capacitors 1034 .
In their entirety, these values represent a digital representation of the fingerprint. The controller 1006 can evaluate
the representation and determine the quality of the representation, for example, if the fingerprint image is too bright or
too dark, or if the exposure time needs to be increased or decreased. In any case, the controller 1006 may adjust the
intensity of the light emitted by the light source layer 1012 by controlling the voltage and/or the duration of the
voltage supplied to the light source layer 1012.

Because of this adjustment process, the steps 1112 -1124 may be repeated as indicated in step 1128 . In
one embodiment, the procedure returns along the YES branch to step 1112 three times in order to generate four
representations of the fingerprint images. For instance, the representations are generated at a rate of four
representations per second. When the fourth representation is generated the procedure proceeds along the NO branch
to step 1132.

In step 1132, the final representation of the fingerprint image is captured and stored in a storage device.
The storage device may be accessed by a matching unit, which compares the captured representation of the present
fingerprint with a stored fingerprint of the owner. The matching unit may be located within the controller 1006 or
within the host system. The procedure ends at step 1136 .

Figure 13 shows a block diagram of a driver module 1002 which may be configured for use with the
electrical circuits shown in Figure 8 and Figure 9. The driver module 1002 is assoeiated with the N address lines L,
Ly, {rows) and M data lines Ly, Ly, {columns) of the optical module 1. In the illustrated embodiment, the driver
module 1002 includes components which are already shown in Figure 8 and Figure 9. That is, for example, a
multiplexer 1008 corresponds to the multiplexer 1037 of Figure 8, and an input amplifier module 1140 includes the
amplifiers 1032 shown in Figure 8.

The input amplifier module 1140 has N inputs and N amplifiers to connect to the data lines Ly, Ly;. The N
amplifiers of the input amplifier module 1140 operate as charge sense amplifiers to determine the charge necessary
to re-charge the capacitance of the photodiode 1024 (Figure 8B). The input amplifier module 1140 has N outputs
which are connected to inputs of the multiplexer 1142 . The multiplexer 1142 has an output 1143 which is
connected to an input of an analog-to-digital {A/D} converter 1144 . An output of the A/D converter 1144 s

connected to a control logic 1146 .
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The control logic 1146 is connected to an interface 1148 which has an output 1149 for a signal DATA
and which is connected to the contreller 1006. The control logic 1146 is further directly connected to the controller
1006 to receive a control signal CTRL that the control logic 1146 uses to generate individual control signals. Control
lines 1154, 1156, 1158 connect the control logic 1146 to the input amplifier module 1140 , the multiplexer 1142,
and the A/D converter 1144 , respectively. For instance, the individual control signals include a control signal to set
an amplification factor of the input amplifier module 1140, and timing control signals to clock the multiplexer 1142
and the A/D converter 1144,

The driver module 1002 further includes a column driver 1150 and a row driver 1152. The column driver
1190 may be disabled when used in combination with the circuit of Figure 8. A control fine 1160 connects the column
driver 1150 and the control logic 1146, and a control line 1162 connects the row driver 1152 and the control logic
1146 . In one embodiment, the column driver 1150 has N outputs connected to the switches 1036, and generates N
control signals CTRL2, one for each switch 1038, to operate the switches 1036 between the positions A, B.

In the illustrated embodiment, the row driver 1152 has an output which is connected to the power supply
1038, 1038a. The output provides the control signal CTRL1, CTRL2 which controls the power supply 1038, 1038a
to drive the address lines Ly, with the voltage V,. It is contemplated that in another embodiment the row driver 1152
may have M outputs to directly drive each address line Ly. In this case, the row driver 1152 includes a power supply
corresponding to the power supply 1038, 1038a.

The driver module 1002 is in one embodiment implemented as an application specific integrated circuit
{ASIC), for example, in CMOS technology. Those skilled in the art will appreciate that the driver module 1002 may
also be implemented, for example, in hybrid technology using discrete components. Further, those skilled in the art
will appreciate that in other embodiments the structure of the illustrated driver module 1002 may be modified
although the general function of the driver module 1002 is maintained.

Figure 14 shows another embodiment of an optical module 1001°. The fingertip 1025 is placed on the
surface 1015, wherein a ridge covers a pixel 1014a and a valley is located above a neighboring pixel 1014b. The
pixels 1014a, 1014b are representatives of the pixels 1014 of the optical module 1007, which have the same
structure as the pixels 1014a, 1014b. The general structure of the pixels 1014 is described with reference to the
pixel 1014a.

The optical module 1001 has a multiple layer structure. In the illustrated embodiment, four layers 1008’,
1010°, 1020, 1022 are shown, wherein the layers 1020 , 1022 are the planarization layer 1020 and top layer
1022, respectively, described with reference to Figure 3. The planarization layer 1020 covers an active layer 1010°,
which is ifnplemented on a substrate layer 1008’. Within the active Igyer 1010°, the pixels 1014, 1014a, 1014b are
implemented. The active layer 1010" also includes conductor lines {not shown) to electrically connect the pixels
1014, 1014a, 14b, for example, to the driver module 1002.

The pixel 14a ineludes a light source 1050 and a photodetector 1024 * which are both implemented in the

active layer 1010°. The photodetector 1024 ' is in one embodiment a pin photodiode, and the light source 1050 is a
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light emitting diode (LED). The photodetector 1024’ and the light source 1050 are indicated through conventional
symbols, respectively. In another embodiment, the photodetector 1024 is a photodiode or a phototransistor (e.g., a
TFT). A light barrier 1052 separates the photodetector 1024’ and the light source 1050 to avoid that light is directly
incident on the photodetector 1024 *. The light barrier 1052 is indicated through a dashed line between the symbols
for the photodetector 1024 ' and the light source 1050. Those skilled in the art will appreciate that each pixel 1014
is optically isolated from neighharing pixels 1014 to avoid that light from the light source 1050 is directly incident on
the photodetector 1024 ’ of a neighboring pixel 1014.

It is contemplated that the light barrier 1052 may be implemented in various ways. For instance, in one
embodiment, the light barrier 1052 may be an opaque, wall-like barrier that may extend in vertical direction beyond
the planes of the photedetector 1024 * and the light source 1050. In another embodiment, the light source 1050 or
the photodetector 1024 " may be positioned within cavities that have openings facing the planarization layer 1020 .
In yet another embodiment, both the photodetector 1024 ’ and the light source 1050 may be positioned within
cavities.

The substrate layer 1008’ includes a material selected to allow the implementation of the active layer 1010’
through conventional high temperature, chemical deposition processes, and may be a transparent or opaque material.
In one embodiment, the substrate layer 1008’ is a glass substrate onto which the active layer 1010" is grown. In
other embodiments, the substrate layer 1008 may be a semiconductor substrate such as a silicon or gallium arsenide
substrate, or a temperature resistant polymer material.

In Figure 14, the valley of the fingertip 1025 is above the pixel 1014b and the ridge covers the pixel 1014a.
In operation, the light source 1050 of the pixel 1014b emits light that passes through the layers 1020, 1022 and is
reflected on the inclined surfaces of the valley. The reflected light is incident on the photodetecter 1024 * which
generates a photocurrent, as described above. The photocurrent indicates that a valley was located above the pixel
1014b. The light source 1050 of the pixel 1014a also emits light that passes through the layers 1020 , 1022 , but
substaﬁtially no light is incident on the photodetector 1024 * because the pixel 1014a is covered hy the ridge. As a
consequence, the photodetector 1024 ' does not generate a photocurrent. The substantially unchanged dark current
indicates that a ridge covered the pixel 1014a.

Focusing on a particular embodiment of the detector layer 1010, Figure 15 shows an enlarged view of a
section of the pixel 1014. As in the previous embodiments, the pixel 1014 includes, from top to bottom, the top layer
1022 , the planarization layer 1020 , the detector layer 1010, the substrate layer 1008, the light source layer 1012,
the reflector layer 1016, and the insulation layer 1018. As in Figure 4, the gap 1021 separates the light source layer
1012 and the substrate layer 1008. In another embodiment, the light source layer 1012 and the substrate layer 1008
are in direct contact, for example, as shown in Figure 3.

The detector layer 1010 includes a photodetector 1024 ’ which is in the illustrated embodiment a
phetodiode. It is contemplated that the pixel 1014 further includes the switching diode 1023 which is not shown in

the illustrated section of the pixel 1014. The photodicde 1024 ' is a pin photodiode which comprises a photoactive p-
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layer 1024 a, an intrinsic (i)}-layer 1024 b and an n-layer 1024 ¢. The photediode 1024 ‘ is implemented above an
electrode 1027 through a conventional process for pin photodiodes. The n-layer 1024 ¢ is formed by a layer of
amorphous silicon (a-SizH) doped to be of n-type silicon, and the p-layer 1024 a is formed by a layer of amorphous
silicon doped to be of p-type silicon. Between the p- and n-layers 1024 a, 1024 ¢, a layer of undoped amorphous
silicon forms the i-layer 1024 h. The p-layer 1024 a can be covered by a layer of transparent and conducting ITO {not
shawn) which is in contact with an electrede 1029 indicated on top of the p-layer 1024 a.

The elecirodes 1027, 1029 and bus lines 1031 a, 1031 b are, for example, thin layers of chromium. It is
contemplated that other condueting materials, such as molybdenum (Mo} or tungsten (W), may be used to form the
electrodes 1027 , 1029 and the bus lines 1031 a, 1031 b. In one embodiment, the bus lines 1031 a are part of the
lines Ly, Ly, and the bus lines 1031 b are part of the lines Ly, Ly,. The bus lines 1031 b are implemented on top of
the bus lines 1031 a and separated through a passivation layer 1035 . The passivation layer 1035, thus, covers the
bus lines 1031 a and the pin diede 1024 ",

The p-layer 1024 a faces the top surface 1015 through which light re-enters the optical module 1001 when
the walls of a valley reflect the light. The photodiode 1024 ' ideally does not receive light reflected from a ridge
located above the pixel 1014. The pixel 1014 includes a light barrier 1033 that surrounds the photodiode 1024 '
avoiding that extraneous light is incident onto the photodiode 1024 ' covered by the area of the ridge. Without the
light barrier 1033, sidewalls of the photodiode 1024 * would be exposed to backlight illumination. Therefore,
photocurrent would be generated by absorhing light incident via the sidewall. The increase in the photocurrent would
increase the noise level and hence reduce the contrast ratio of the fingerprint image. In one embodiment, the light
barrier 1033 has a hollow, elongate body of an opague material. The opague material may be an organic resin or any
nonconducting material.

The light barrier 1033 is formed through a multiple-step process. When the photodiode 1024 * has been
implemented, in a first step, the opague material is applied through, for example, spin coating so that the opagque
material covers the photodiode 1024 ’, the bus lines 1031, and the remaining areas of the pixel 1014. In a second
step, é mask is applied and the shape and location of the light barrier 1033 is defined hy means of a photo-lithography
process. A third step is a dry-etching process which removes undesired opaque material thereby forming the light
barrier 1033. The third step may be simplified without using a dry-etching process if a photo-definable opaque
material is used. ‘

After the photodiode 1024 " and the light barrier 1033 are implemented, the transparent planarization layer
1020 is applied. The planarization layer 1020 may completely cover a top surface of the light barrier 1033 as
illustrated. In another embodiment, however, the top surface of the light barrier 1033 may be in the same plane as
the tep surface of the planarization layer 1020 and covered by the top layer 1022 .

The light harrier 1033 prohibits that scattered light is incident on the photodiode 1024 * and, thus, allows
only reflected light to enter the photodiade 1024 . The pixel 1014 provides for an improved contrast because the

difference in intensities between “dark” and “bright” is greater. “Dark” refers to a situation in which the pixel 1014 is
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covered by a ridge, and “bright” refers to a situation in which a valley is located above the pixel and the walls of the
valley reflect light,

Those skilled in the art will appreciate that in another embodiment the light barrier 1033 and a TFT
transistor may be combined. As in the above example, the light barrier 1033 protects the TFT transistor from
scattered or lateral incident light. Further, those skilled in the art will appreciate that the light barrier 1033 may also
be combined with the embodiment shown in Figure 14 in which the photodetector 1024 ' and the light source 1050 of
a pixel 1014 lay in the same plane. ‘

Figure 15A shows a further enlarged view of a section of the pixel 1014. As in the previous embodiments,
the pixel 1014 includes, from tbp to bottom, the top layer 1022 , the planarization layer 1020 , the detector layer
1010, the substrate layer 1008, and the light source layer 1012. In another embodiment, the light source layer 1012
and the substrate layer 1008 may be separated through a gap, for example, as shown in Figure 4.

The detector layer 1010 includes a photodetectar 1024 " which is a pin photodiode which comprises a
photoactive p-layer 1024 d, an intrinsic (i)}-layer 1024 e and an n-layer 1024 . The photodiode 1024 " is implemented
above a chromium (Cr) electrode 1027 a through a conventional process for pin photodiodes. The n-layer 1024 f is
formed by a layer of amorphous silicen {a-Si:H) doped to be of n-type silicon, and the p-layer 1024 d is formed by a
layer of amorphous silicon doped to be of p-type silicon. Between the p- and n-layers 1024 a, 1024 c, a layer of
undoped amorphous silicon forms the i-layer 1024 e. The p-layer 1024 d is covered by a layer 1027 b of transparent
conducting ITO which is in contact with an electrode 1029 a indicated on top of the p-layer 1024 d.

The electrodes 1027 a, 1029 a and bus lines 1031 ¢, 1031 d are, for example, thin layers of chromium or a
combination of chromium and aluminum. It is contemplated that other conducting materials, such as Mo or W, may be
used to form the electrodes 1027 a, 1029 a and the bus lines 1031 ¢, 1031 d. In one embodiment, the bus lines
1031 c are part of the data lines Ly, Ly, and the bus lines 1031 d are part of the address lines Ly, L,,. The bus lines
1031 d and the bus lines 1031 c are separated through a passivation layer 1035 a.

In the illustrated embodiment, the switching diode 1023 is also a pin photodetector and has generally the
same structure as the pin photodiode 1024 " of Figure 15. The light barrier 1033 is implemented as described above.
In addition, the light barrier 1033 covers the switching diode 1023 .

Figure 16 shows a top view of the section of the pixel 1014 shown in Figure 15A, including the switching
diede 1023, to illustrate a layout of the pixel 1014. As illustrated, the photodetector 1024 ' has a rectangular shape
and is connected to the bus lines 1031 a (columns/data)} and the bus lines 1031 b {rows/address). The elongate light
barrier 1033 has a rectangular cross-section and covers the switching diode 1023 and a part of the photodetector
1024 . The light barrier 1033 has a quadratic area 1039 which does not cover the photodetector 1024 ' and, thus,
allows light to be incident on the photodetector 1024 ',

In the illustrated embodiment, the cross-section of the area 1039 corresponds to the cross-section of the
light barrier 1033. However, in other embediment, the cross-section of the area 1039 may be different from the

cross-section of the light barrier 1033, for example, circular.
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Figure 17 shows an embodiment of an optical module 1200 with the finger 1009 placed onto a contact
surface 1201. As in the previous embediments, the optical module 1200 is configured so that the valleys of the finger
1009 reflect light, which originates from within the optical module 1200, back into the optical module 12G0.

The optical module 1200 comprises a substrate 1210 and a light emitting layer 1202. In the illustrated
embodiment, the light emitting layer 1202 includes a plurality of discrete light sources 1204. The substrate 1210 is
transparent for light emitted by the light sources 1204. A surface 1212 of the substrate 1210 faces the finger 1009
and receives the light sources 1204. The layer 1202 covers the light sources 1204 as a protective coating and
provides that the contact surface 1201 is planar. In one embodiment, the substrate 1210 has a thickness of about
0.5-1.5 mm, and the layer 1202 has a thickness of about 1 m.

The optical module 1200 comprises further an optical lens 1206 and an opto-electronic (0/E) converter
1208. The optical lens 1206 is located between the substrate 1210 and the OJE converter 1208 along an axis 1221
that is perpendicular to a surface 1214 that faces the optical lens 1206. In Figure 17, rays 1218 illustrate light
which is reflected by the valleys and incident on the optical lens 12086, rays 1220 illustrate light which is passed
through the lens 1206 and incident on the OJE converter 1208.

In one embodiment, the light sources 1204 are arranged in spread relationships as a pixelized array of
individual light emitting diodes (LED). Each LED is connected to a power supply via a pair of electrodes. In operation,
each LED emits a cone-shaped beam of light having a predetermined aperture. The cone-shaped beam of light
illuminates an area of the finger 1009. The area directly underneath the LED, or the substrate of the LED itself, is
opague so that no light is emitted directly into the substrate 1210. The electrodes of the LED's are transparent for
light emitted by the LED's. In one embodiment, the electrodes are formed by ITO. Figure 17A shows an embodiment
of a light source 1204 for a pixel for the optical module 1200.

In another embodiment, the light emitting layer 1202 includes a single sheet of thin film electroluminescent
(EL) material that forms a patterned EL light source. Figures 18 and 19 show embodiments of EL light sources. The
EL light source is connected to a power supply via a first electrode that faces the finger 1009 and a second electrode
on top of the substrate 1210. The first electrode is transparent for light emitted by the EL light source to allow
undisturbed illumination of the finger 1009. The area between the EL light source and the substrate 1210 has an
opague pattern that prevents light emitted by the EL light source from directly illuminating the lens 12086, while
allowing light reflected from the finger 1009 reach the lens 1206. The opaqueness may be achieved by an opague
second electrode or an opague coating.

In one embodiment, the optical lens 1206 has a distance from the light sources 1204 of about 40 mm, and
a distance of about 8 mm from the OJE detector 1208. In operation, the light sources 1204 illuminate the finger
1009. The combination of covered ridges and light refiected by the valfeys form an image of the fingerprint. The lens
1206 projects the image onte the O/E detector 1208 which converts the reduced image of the fingerprint into an

electronic representation of the fingerprint.
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The OJE detector 1208 has an output 1216 for a signal that corresponds to the electronic representation
and that is available for a subsequent signal processing. The OJE detector 1208 may he a CMOS imager, an array of
photodiodes, a device that includes an array of charge coupled devices (CCD), or any other device that converts the
image of the fingerprint into an electronic representation.

Figure 17A shows an embodiment of a light source 1204 of a pixel of the optical module 1200. The pixel
includes, from top to bottem, a top layer 1240, the layer 1202 that includes a planarization layer 1254 and the light
source 1204, and the substrate 1210. In the illustrated embodiment, the light source 1204 and the subsequent layers
1254, 1240 are implemented on top of the substrate 1210 which may be a glass substrate.

The light source 1204 includes, from the substrate 1210 upwards, the following layers: an electrode layer
1244 which may include a chromium or aluminum, a semiconductor layer 1246 which may include a-SiN,0, or a-SiN,,
a light emitting phosphor layer 1248, a semiconductor layer 1250 which may include a-SiN,0, or a-SiN,, se that the
phosphor layer 1248 is embedded between the semiconductor layers 1246 and 1250 within an light emitting area,
and on top of the semiconductor layer 1250 an electrode layer 1252 which may include indium tin oxide (ITO).

The pixel includes a light barrier 1242 that surrounds the fight source 1204. The light barrier 1242 prohibits
that emitted light propagates in horizontal direction. In one embodiment, the light barrier 1242 has a hollow, elongate
body of an opaque material. The opaque material may be an organic resin or any nonconducting material. In Figure
17A, the light barrier 1242 is shown as extending left and right of the light source 1204 between the substrate 1210
and the top layer 1240. The light barrier 1242 is formed through a multiple-step process as described above.

Figure 18 shows a section of a first embodiment of an EL light source within the layer 1202. The EL light
source includes a light emitting area 1224 and isolated areas 1226 which do not emit light. In the illustrated
embodiment, the areas 1226 are squares through which the reflected light from the finger can pass through. For
instance, neighboring areas 1226 have a distance of about 50 um, center to center. It is contemplated that in other
embodiments, the areas 1226 may have, for example, oval or circular shapes.

Figure 19 shows a section of a second embodiment of an EL light source 1202" which forms the layer 1202.
The EL light source 1202’ includes isolated light emitting areas 1230 and an area 1228 that does not emit light. In
the illustrated embodiment, the light emitting areas 1230 are squares. The EL light seurce 1202" may be implemented
similar to the EL light source 1202, however, with a complementary structure. That is, the area 1228, which is
similarly shaped as the area 1224 in Figure 18, does not emit light, whereas the area 1224 emits light.

Figure 20 shows an embodiment of an optical module 1300 which is a modified version of the optical
module 1200 shown in Figure 17. In Figures 17 and 20 same elements have, thus, the same reference numerals. An
axis 1304 is perpendicular to the surface 1214 and an axis 1306 is perpendicular to a convex surface 1308 of the
lens 1206. The axis 1304, 1306 are perpendicular to each other. The optical module 1300 includes a reflector 1302,
which is positioned in a plane between the substrate 1210 and the lens 1206 where the axis 1304, 1308 intersect.

The reflector 1302 is in one embodiment a planar mirror that diverts the light reflected by the valleys of tha

finger 1009 by about 90 degrees se that the light is incident on the lens 1206. The reflector 1302 has a rectangular
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reflector surface which is sized to project the complete image of the fingerprint onto the lens 1206. In one
embodiment, the area of the reflector surface is about half the size of the surface 1214. Because the reflector 1302
diverts the light, the optical module 1300 is thinner than the optical module 1200. In one embodiment, the optical
module 1300 is approximately half as thick as the optical medule 1200.

Figure 21 shows a further emhodiment of an optical module 1500 onto which the finger 1009 is placed.
The optical module 1500 ineludes a detector layer 1502 and the layer 1202 that includes the light sources 1204 as
explained above. Between the layer 1202 and the detector layer 1502, the optical module 1500 includes a
planarizationfisolation layer 1504 which has a thickness of a few microns, for example, about 4 ym. As in the
previous embodiments, the valleys of the finger 1009 reflect light emitted from within the layer 1202 back into the
optical module 1500 where the detector layer 1502 receives the reflected light. In one embodiment, the detector
layer 1502 is an array of pin photodiodes, for example, as shown in Figure 9 and explained above.

Figure 22 shows an embodiment of an optical module 1400 that comprises a fiber optic bundle 1402. The
fiber optic bundle 1402 has a surface 1404 onto which the finger 1009 is placed, an input branch 1408 with an input
surface 1410, and an output branch 1406 with an output surface 1412. The input surface 1410 receives light which
the input branch 1408 guides to the surface 1404 in order to illuminate the finger 1009. As in the previous
embodiments, the valleys of the finger 1009 reflect light hack into the fiber optic bundle 1402. Within the fiber optic
bundle 1402 the output branch 1406 guides the reflected light to the output surface 1412 where the light is incident
on a OJE detector 1414 which is connectable to a signal processing device.

The fiber optic bundle 1402 includes a plurality of individual optical fibers. In one emhodiment, about half of
the optical fibers form the input branch 1408 and the remainder of the optical fibers form the output branch 1406.
The optical fibers of the input branch 1408 are referred to as “transmitter fibers” and the optical fibers of the output
branch 1406 are referred to as “receiver fibers.” In proximity of the surface 1404, the optical fibers are densely
packed and arranged in a rectangular array of pixels having m rows and n columns and forming a planar contact area.
In one embodiment, the contact area has a size of about 2.5 cm x 2.5 ecm {1 inch x 1 inch) to receive the finger 1009.
A typical outer diameter (without protective plastic coating) of an optical fiber is about 100 um with a light guiding
core of about 10 #/m. Furthrmore each pixel may occupy an area of approximately 63 square microns.

In one embodiment, each pixel includes an end section of a transmitter fiber and an end section of a receiver
fiber. For instance, the optical fibers may be arranged so that in each row and each column the transmitter fibers
alternate with the receiver fibers. Further, the arrangement may be that a transmitter fiber directly neighbors only a
receiver fiber, but not a transmitter fiber.

Figure 19 shows four array locations R, ;, Ry,, R+, Ry, each including a receiver fiber. The array locations
R4 Rine Ryar Ry, are shown at the surface 1404 and at the surface 1412 to indicate that the arrangement of the
receiver fibers does not change between the surfaces 1404 and 1412. That is, the receiver fibers that are exposed at

the surfaces 1404, 1412 have a fixed, coherent relationship, and thus comprise a coherent fiber bundle. The coherent
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relationship ensures that light exiting, for example, at the array location R, ; of the output surface 1412 was input at
the array location R, ; of the surface 1404.

In operation, a light souree 1416 emits light which may be monochromatic or “white” light. The light source
1418, thus, may be selected from a variety of different light sources, for example, halogen lamps, incandescent light
bulbs, nean tubes, or even sunlight te name a few. The light illuminates the finger 1009 via the transmitter fibers and,
with respect to the finger 1008, every transmitter fiber is a miniature light source (within a pixel) that illuminates a
small area of the finger 1009. If a valley is above a miniature light source, the valley reflects light back to the surface
1404 where the reflected light may enter at least one receiving fiber. However, if a ridge covers a pixel, no light is
reflected from the transmitter fiber to the receiving fiber and the receiving fiber remains “dark.” As explained above,
the entirety of the illuminated and dark receiving fibers forms the image of the fingerprint which is detected by the 0/E
converter 1414,

The optical image system 1003 shown in Figure 1 and the various embodiments of the optical module 1001,
1200, 1300, 1400 may be adapted to a variety of applications. For instance, when implemented to function as a
touch screen, the optical image system 1003 may detect, which area, i.e., what symbol, the user touched. Further,
the optical image system 1003 may trace the movement of the user's finger or pen when the user “writes” onto the
surface. During the movement, subsequent pixels 1014 are covered, the finger or pen reflect light, and the pixels
1014 subsequently output photocurrents that allow tracing the movement. In addition, the optical image system
1003 may be configured to determine the shape of an object placed on top of the optical madule 1001. A processor
may match the determined shape with a number of stored shapes. In another embodiment, the processor may
“measure” the area of the object, for example by counting the number of covered pixels 1014 when the area of an
individual pixel 1014 is known.

It will be appreciated that one of skill in the art may combine the features of the sensor 1003 with the
features of any of the optical medules 1001, 1200, 1300, 1400, or 1500 as herein described without detracting from
the spirit of the present invention. It will further be appreciated that the features of the optical modules 1001, 1200,
1300, 1400, or 1500 may be combined hy one of skill in the art with the features of other sensors 10, 200, 300,
330, 370, 420, 450, 468, or 500 to be described in greater detail below without detracting from the spirit of the
present invention. Additional embodiments of the aforementioned aptical image system 1003 will novv be discussed.
It should be appreciated by those of skill in the art that the features and methods presented herein can be combined
and arranged so as to yield many possible combinations of functionalities. It is therefore conceived that the various
features of the biometric sensor system can be desirably used to render an electronic fingerprint image in a number of
different ways based on the teachings provided herein such that each combination and arrangement correspends to an
additional embodiment of the present invention as will be discussed in greater detail hereinbelow..

Figure 23 schematically illustrates one embediment of a fingerprint sensor 10 compatible with the present
invention. The fingerprint sensor 10 comprises a substrate 20 comprising a first material 22 which is sﬁhstantially

transparent to light with wavelengths within a first range of wavelengths. The fingerprint sensor 10 further
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comprises a color filter layer 30 and a contact surface 32 which receives a fingertip 40 of a user. The color filter
layer 30 comprises a second material 34 which is substantially transparent to light with wavelengths within the first
range of wavelengths and substantially opaque to a portion of ambient light propagating through the fingertip with
wavelengths within a second range of wavelengths. The fingerprint sensor 10 further comprises at least one light
source 50 coupled to the substrate 20. The light source 50 generates light with at least one wavelength within the
first range of wavelengths, and the light propagates through the substrate 20 to the fingertip 40. A finger placed on
the fingerprint sensor is illuminated by both the light source 50 and by ambient light. The fingerprint sensor 10 further
comprises a plurality of optical detectors 60 disposed from the contact surface 32 with at least a portion of the
second material 34 disposed between the optical detectors 60 and the contact surface 32. The optical detectors 60
are positioned to receive light generated by the light source 50 and reflected by the fingertip 40. The optical
detectors 60 generate electrical signals in response to the received light, thereby providing an electronic
representation of a fingerprint corresponding to the fingertip 40.

The surface of a persen’s fingertip 40 has a unique pattern of ridges 42 and valleys 44 which can be used to
uniquely identify the person. The structure of the fingertip 40, or a print caused when the fingertip 40 is placed on a
surface is often referred to as a “fingerprint.” Hereinafter, this term is generally used to refer to the print caused by
the fingertip 40. By placing the surface of a fingertip 40 of a user onto contact surface 32 of the fingerprint senser
10, the fingerprint sensor 10 in one embodiment generates an electronic representation (“electronic image” or “digital
image”) of the fingerprint, which can be used to determine if the present user is an authorized user. The fingerprint
resulting from the sensing of the physical fingerprint of the present user is referred to as the “sensed” fingerprint to
distinguish it from a “stered” fingerprint of an authorized user. As described in U.S. Patent Application No.
09/477,943, entitled “Planar Optical Image Sensor and System for Generating an Electronic Image of a Relief Object
for Fingerprint Reading,” filed January 5, 2000, and incorporated by reference herein, if a sensed fingerprint of a
present user matches the stored fingerprint of an autherized user, the present user is identified as an authorized user.

The fingerprint sensor 10 is typically connected to a host system, which may be a personal computer (PC), a
laptop computer, a cellular phone, a PDA, a security system, or other equipment installed, for exarple, in an access-
restricted location where high-level security is needed. The host system processes the sensed fingerprint of the
present user and matches it with the stored fingerprint of the authorized user. The host system allows full operation
of the host system itself, or access to the restricted areas only if the electronic representation of the sensed
fingerprint matches the stored fingerprint of the authorized user.

In one embodiment, the fingerprint sensor 10 is an external apparatus that is connectable to a computer
(e.g., a desktop computer or a laptop). The computer includes a software program that operates the computer and the
fingerprint sensor 10 and performs a matching procedure. In other embodiments, the fingerprint sensor 10 may be
implemented, for example, within a computer, a PDA, or a cellular phone. In these embodiments, the fingerprint
sensor 10 is located so that a user may place a finger on an exposed surface of the fingerprint sensor 10. For

instance, the fingerprint sensor 10 may be integrated into a keyboard of a computer, a PDA, a computer or next to the
37 |

Samsung - Exhibit 1005 - Page 341



