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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

18/822,880 09/03/2024 Shih-Yuan WANG 

139982 7590 03/04/2025 

Wissing Miller LLP 
Industrious at Hudson Yards 
31 Hudson Yards, 11th Floor 
New York, NY 10001 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

309-0015USCIPDIV 

CONFIRMATION NO. 

5818 

EXAMINER 

RODELA, EDUARDO A 

ART UNIT PAPER NUMBER 

2893 

NOTIFICATION DATE DELIVERY MODE 

03/04/2025 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): 

WMDocket@wissingmiller.com 

PTOL-90A (Rev. 04/07) 



APPLICATION NO. 

18/822,880 

Wissing Miller LLP 
Industrious at Hudson Yards 
New York, NY 10001 

ISSUE DATE PATENT NO. 

04-Mar-2025 12243948 

EGRANT NOTIFICATION 

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:// 
patentcenter.uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 

page 1 of 1 



UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

18/822,880 03/04/2025 

139982 7590 

Wissing Miller LLP 
Industrious at Hudson Yards 
31 Hudson Yards, 11th Floor 
New York, NY 10001 

02/12/2025 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

12243948 309-0015USCIPDIV 5818 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. The patent will issue electronically. The 
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed 
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in 
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent, 
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197. 

The USPTO is implementing electronic patent issuance with a transition period, during which period the 
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of 
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the 
USPTO's Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center 
may be reached at (800)972-6382. 

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

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

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

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:// 
patentcenter.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

IR103 (Rev. 10/09) 



INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Shih-Yuan WANG, Palo Alto, CA; 
Shih-Ping WANG, Los Altos, CA; 

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

W &W Sens Devices, Inc., Los Altos, CA; 

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

IR103 (Rev. 10/09) 



PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system. 

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 I through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

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

139982 7590 

Wissing Miller LLP 
Industrious at Hudson Yards 
31 Hudson Yards, 11th Floor 
New York, NY 10001 

01/15/2025 

APPLICATION NO. FILING DATE 

18/822,880 09/03/2024 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the 
USPTO via the USPTO patent electronic filing system or by facsimile to (571) 
273-2885, on the date below. 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Shih-Yuan WANG 309-0015USCIPDIV 5818 

TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $480 

EXAMINER ART UNIT 

RODELA, EDUARDO A 2893 

I. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AW122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AW47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

136-256000 

2. For printing on the patent front page, list 
(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$480 04/15/2025 

Wissing Miller LLP 

2 _____________ _ 

3 _____________ _ 

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 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

W&W Sens Devices, Inc. 
(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Los Altos, CA 
Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual~ Corporation or other private group entity O Government 

4a. Fees submitted: iZlissue Fee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

~ Electronic Payment via the USPTO patent electronic filing system O Enclosed check 0 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.600125 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

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

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

Authorized Signature /Ivan S. Kavrukov/ 

Typedorprintedname Ivan S. Kavrukov 

PTOL-85 Part B (11/23) Approved for use through 03/31/2026 
Page 2 of3 
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Date January 16, 2025 

Registration No. ,,_2__._5.,,,~1._.6...,_,1'-------------

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME ATTORNEY DOCKET# 

18/822,880 01/16/2025 12 :41 :33 PM Z ET 309-001 SUSCIPDIV 

Title of Invention 

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Application Information 

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

CONFIRMATION# 5818 

PATENT CENTER# 68771694 

CUSTOMER # 139982 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

309-
0015USCIPDIV lssueFeeTra 
nsmittal-Final.pdf 

309-
0015USCIPDIV lssueFeeltr 
WithStatementOfAllowance­
Final.pdf 

Digest 

PAGES 

1 

2 

PATENT# -

FILED BY Mary Ellen Finnegan 

FILING DATE 09/03/2024 

FIRST NAMED Shih-Yuan WANG 
INVENTOR 

AUTHORIZED BY Ivan Kavrukov 

TOTAL DOCUMENTS: 2 

DESCRIPTION 

Issue Fee Payment (PTO-85B) 

Miscellaneous Incoming Letter 

SIZE 
(KB) 

408 KB 

496 KB 

DOCUMENT MESSAGE DIGEST(SHA-512) 

309- 8AAB7CE76E8992CA2444B68989549F47FEFB096D4FBD2333A 
0015USCIPDIV lssueFeeTrans 75565428216E8025E3A58501335123ED5E3D408C9F2D262375 



mittal-Final.pdf 

309-
0015USCIPDIV lssueFeeltrWit 
hStatementOf Allowance­
Final.pdf 

Page 2 of 2 

EC51F5F566C2269F8FE01A1E0EE47 

89F60478599B652FEF7112DBFF86AB2A985D4F3CF5F8759AD 
1C8FB1899FEEF6E3320B687DCC29A6BE1E5A9222821A71715 
D2307997AD2F43811C4EF66566A2EE 

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 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. 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

Serial No.: 

Examiner: 

Group Art Unit 

Filing Date: 

For: 

Conf. No. 

Shih-Yuan WANG et al. 

18/822,880 

EDUARDO A RODELA 

2893 

09/03/2024 

MICROSTRUCTURE ENHANCED ABSORPTION 
PHOTOSENSITIVE DEVICES 

5818 

31 Hudson Yards, 11 th Floor 
New York, New York 10001 

CERTIFICATE OF ELECTRONIC FILING 

Date of Transmission: ~Ja=nu=ary~l6=,=20=2~5 _______ _ 

I hereby certify that this correspondence is being transmitted via 
Electronic Filing Services on the date indicated above. 

Mary Ellen Finnegan 
(Typed or printed name of person signing transmittal) 

/Mary Ellen Finnegan/ 
(Signature of person signing transmittal) 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

TRANSMITTAL LETTER ACCOMPANYING ISSUE FEE PAYMENT 

Submitted herewith for filing in the U.S. Patent and Trademark Office are the following: 

IRl Part B - Issue Fee Transmittal; 
IRl Payment by credit card and Authorization to charge Deposit Account 600125 in 

payment of any fee deficiencies; 

Applicant Comments to Examiner's Statement of Reasons for Allowance 

The applicant recognizes that in accordance with M.P.E.P. § 1302.14, the Examiner's reasons 

for allowance need not set forth all the details as to why the claims are allowed. In the above identified 



application, the applicant does not concede that the examiner's stated reasons for allowance are the 

only reasons for which the claims are allowable. In particular, the applicant does not concede that all 

the recited limitations are necessary to distinguish the prior art of record or to satisfy the requirements 

of 35 U.S.C. § 112. In addition, the dependent claims are allowable on their own merits and are 

allowable based on a sub-combination of the recited features of the dependent claims and their 

respective base claims. Applicant confirms that the claim amendments were made to expedite the grant 

of a patent with the allowed claims without prejudice to pursue the subject matter of the original claims 

in one or more continuing applications. 

If there are any questions regarding this submission, the Examiner is encouraged to contact the 

undersigned via telephone at (917) 945-0121. I hereby authorize the USPTO to communicate any 

subject matter of this application by electronic mail at [wmdocket@wissingmiller.com]. I understand 

that a copy of these communications will be made of record in the application file. 

By: -~/I~v~a=n~S~. =K=a~v~ru=k=o~v~/ __ _ 

Date: January 16, 2025 
Address: (associated with Customer Number: 139982) 
31 Hudson Yards, 11th Floor 
New York, New York 10001 
Attorney's Telephone No.: (917) 945-0121 

Ivan S. Kavrukov 
Reg. No. 25,161 
Tel. (917) 945-0121 
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P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME ATTORNEY DOCKET# 

18/822,880 01/16/2025 12 :41 :33 PM Z ET 309-001 SUSCIPDIV 

Title of Invention 

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Application Information 

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

CONFIRMATION# 5818 

PATENT CENTER# 68771694 

CUSTOMER # 139982 

CORRESPONDENCE -
ADDRESS 

Payment Information 

PAYMENT METHOD 
CARD/ 2892 

PAYMENT TRANSACTION ID 
E20251FC42506969 

PATENT# -

FILED BY Mary Ellen Finnegan 

AUTHORIZED BY Ivan Kavrukov 

FILING DATE 09/03/2024 

FIRST NAMED Shih-Yuan WANG 
INVENTOR 

PAYMENT AUTHORIZED BY 
Mary Ellen Finnegan 

PRE-AUTHORIZED ACCOUNT 

600125 

PRE-AUTHORIZED CATEGORY 

FEE CODE 

2501 

DESCRIPTION 

UTILITY ISSUE FEE 

37 CFR 1.21 (Miscellaneous fees and charges} 

ITEM PRICE($) 

480.00 

QUANTITY 

TOTAL 
AMOUNT: 

ITEM TOT AL($) 

480.00 

$480.00 

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 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 
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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. 



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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

139982 7590 

Wissing Miller LLP 
Industrious at Hudson Yards 
31 Hudson Yards, 11th Floor 
New York, NY 10001 

01/15/2025 

APPLICATION NO. FILING DATE 

18/822,880 09/03/2024 

FIRST NAMED INVENTOR 

Shih-Yuan WANG 

TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

EXAMINER 

RODELA, EDUARDO A 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 01/15/2025 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

309-0015USCIPDIV 5818 

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

nonprovisional SMALL $480 $0.00 $0.00 $480 04/15/2025 

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 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

IL 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. If an equivalent of Part Bis 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 the USPTO patent electronic filing system. 

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 I through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

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

139982 7590 

Wissing Miller LLP 
Industrious at Hudson Yards 
31 Hudson Yards, 11th Floor 
New York, NY 10001 

01/15/2025 

APPLICATION NO. FILING DATE 

18/822,880 09/03/2024 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the 
USPTO via the USPTO patent electronic filing system or by facsimile to (571) 
273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Shih-Yuan WANG 309-0015USCIPDIV 5818 

TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $480 

EXAMINER ART UNIT 

RODELA, EDUARDO A 2893 

I. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AW122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AW47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

136-256000 

2. For printing on the patent front page, list 
(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$480 04/15/2025 

2 ______________ _ 

3 ______________ _ 

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 
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Application/Control Number: 18/822,880 
Art Unit: 2893 

DETAILED ACTION 

Pagel 

This correspondence is in response to the communications received October 31, 2024. 

Claims 1, 2 and 4-17 are pending. This office action is being examined under an expedited 

"special" status due to Applicant's Age, see "Petition Decision" document dated October 28, 

2024 in the file wrapper. 

Response to Arguments 

Support for the newly amended claim 1 limitation of, "wherein at least some of the holes 

are elongated along the respective light receiving surfaces", can be found in<][ 0249, lines 30-31, 

"The pillars, holes, hole(s) in pillar and pillar(s) in holes can have any shape, for example a 

rectangular pillar within a round hole, can have any mixture thereof to optimize 

enhancement. .. " and in Fig. 46 and the associated description in the specification. 

Notice of Pre-AJA or AJA Status 

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

first inventor to file provisions of the AIA. 

Priority 

The first instance of pillars having recesses formed therein can be found in provisional 

application 61/834,873 (dated June 13, 2013), on pg. 39. Therefore, the instant application's 

effective date is June 13, 2013. 



Application/Control Number: 18/822,880 
Art Unit: 2893 

Applicant's Claim to Figure Comparison 

Page 3 

It is noted that this comparison is merely for the benefit of reviewers of this office action 

during prosecution, to allow for an understanding of the examiner's interpretation of the 

Applicant's independent claims as compared to disclosed embodiments in Applicant's Figures. 

No response or comments are necessary from Applicant. 
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FIG~ 49 
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Regarding claim 1, the Applicant discloses in Figs. 5B and 49, an integrated structure 

compnsmg: 

an array of pillars ("pillars 524", <][ 0132) comprising Si, Ge, and/or Si Ge alloy 

semiconductor material, wherein at least some of the pillars are configured to include 

photodetectors and have respective light-receiving surfaces and respective sides ("The PD (and 

APO) photosensitive area (defined by the P-1-N or P-I-P-1-N junction area)",<][ 0132); 

wherein at least some of the pillars comprise P-doped and N- doped regions and are 

configured to respond to illumination with light in selected visible and infrared wavelengths by 

generating electrical charge carriers ("The PD (and APO) photosensitive area (defined by the P-

1-N or P-I-P-1-N junction area)",<][ 0132); 
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one or more holes that are fabricated as recesses at or under the light-receiving surface of 

each of at least some of the pillars, have elongated or other shapes at or parallel to the light­

receiving surfaces, extend into the pillars to a depth of 100 tolO000 nm, and are filled at least 

partly with solid dielectric material; 

wherein at least some of the holes are elongated along the respective light receiving 

surfaces (see Figs. 46 and 49, <][ 0249) 

side-isolation comprising solid material between at least portions of the sides of at least 

some of the pillars; 

a solid dielectric material forming a base dielectric region for the array; 

electrical contacts configured to provide electrical pathways coupled electrically to at 

least some of the photodetectors, including for selected reverse-biasing thereof; 

wherein the presence of said one or more holes increases by a factor of at least 1.1 the 

absorption of the light by at least some of the photodetectors relative to like photodetectors 

lacking said holes. 

REASONS FOR ALLOWANCE 

Claims 1, 2 and 4-17 are allowed. 
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The following is an Examiner's statement of reasons for allowance: The pillar shaped 

photodetector device as recited in the claims of the instant invention fail to be taught by the prior 

art cited of interest. 

Regarding claim 1, the prior art of Yu et al. (US 2011/0309331) discloses in Fig. 5 and 

Lunev et al. (US 2014/0016660) discloses in Fig. 4B, pillar shaped photodetector devices, but 

fails to disclose the specific characteristic recited in the claims of the instant invention e.g. the 

combination of claimed features of an array of pillars with particular material composition and 

NP junction sensitive to visible and infrared wavelengths, one or more holes that are fabricated 

as recesses at or under the light receiving surface of at least some of the pillars, wherein at least 

some of the holes are elongated along the respective light receiving surfaces, side isolation, solid 

dielectric forming base dielectric, electrical contacts and the presence of the holes increase 

absorption by a specific amount. 

Regarding claim 14, the prior art of Yu et al. (US 2011/0309331) discloses in Figs. 4 

and 5, a integrated photoconversion array, but fails to disclose the specific characteristic recited 

in the claims of the instant invention e.g. the combination of claimed features of an array of 

pillars comprising Si, Ge, and/or alloyed SiGe semiconductor material, the pillars comprise p­

type and n-type doped regions for generating charge carriers, holes in the light receiving surface 

of at least some of the pillars, the holes are filled with solid dielectric material, side isolation, 

solid dielectric material forming a base dielectric region for the array, electrical contacts, the 

presence of holes increases absorption of light by factor of 1.1, and the array is monolithically 
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integrated with electronic devices for signal processing and transmission, in conjunction with the 

feature of, 

"each of the holes has an elongated shape extending in length over less than the width of 

the light receiving surface in which the hole is fabricated". 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Eduardo A Rodela whose telephone number is (571)272-8797. 

The examiner can normally be reached M-F, 8:30-5:00pm ET. 

Examiner interviews are available via telephone, in-person, and video conferencing using 

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Yara B Green can be reached on (571) 270-3035. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is available 

to registered users. To file and manage patent submissions in Patent Center, visit: 

https://patentcenter.uspto.gov. Visithttps://www.uspto.gov/patents/apply/patent-center for more 

information about Patent Center and https://www.uspto.gov/patents/docx for information about 

filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC) 
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at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/EDUARDO A RODELA/ 
Primary Examiner, Art Unit 2893 
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"IR") WITH (pillar OR 
column$2 OR cylinder) 

(aperture$1 OR gaps 
OR void OR divot) 

("20050092925"1"20050 
184354"1"20070092192 
"1"20070190434"1"2008 
0047604"1"200802187 4 
0"1"20080248608"1"200 
80265449"1"200810125 
82"1"20090188557"1"20 
090267049"1"20100029 
06 7" 1"201 00126548" 1"2 
0100193768"1"2010019 
7068"1"20100221866"1" 

AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 

OR ON ON 

OR ON ON 

OR ON ON 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 
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L49 101 

L50 1 

L51 31537 

12/19/2024 05:03:41 PM 
Workspace: 18822880 

20100313941 "1"201201 
93676"1"20120292676"1 
"20130207222"1"20140 
001528"1"20150041965 
"1"20160225631 "1"4571 
559"1"4637129"1"47164 
49"1"5451767"1"545732 
7 A"I"5625636"I"575705 
7"1"588637 4"1"6027956" 
1"6177289"1"6667528"1" 
7115971"1"7397101"1"7 
495306"1"7601597"1"76 
7 4563"1"7772615"1"779 
5064"1"7893348"1"7898 
052"1"7972934"1"81146 
95"1"8129710"1"843637 
0"1"8357960"1"2005009 
2925"1"20050184354"1" 
200602187 40"1"200700 
92192"1"20080265449"1 
"20090188557"1"20100 
126548"1"20100193766 
"1"20100197068"1"4637 
129"1"5457327"1"71159 
71"1"7397101 "1"750159 
7"1"767 4563"1"7795064" 
1"7893346"1"812971 0"). 
PN. 

("20070190434"1"20080 
04 7604"1"20080248608 
"1"20081012582"1"2009 
0267049"1"2010002906 
7"1"20100221866"1"201 
00313941"1"201201936 
76"1"20120292676"1"20 
130207222"1"20140001 
528"1"20150041965"1"2 
0160225631 "1"4571559 
"1"4716449"1"5451767"1" 
5625636"1"5757057"1"5 
88637 4"1"6027956"1"61 
77289"1"6667528"1"7 49 
5306"1"7772615"1"7898 
052"1"7972934"1"81146 
95"1"8357960"1"843637 
0").PN. 

"20070007621" 

H01 L31/0236,02363,03 
52.cpc. 

RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 

OR ON ON 

OR ON ON 

OR ON ON 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 
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L52 95452 

L53 1111 

L54 391 

L55 508 
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Workspace: 18822880 

L5 OR L 14 

(@rlpd<="20131115" 
OR 
@rlad<="20131115" 
OR @pd<="20131115" 
OR @ad<="20131115") 
AND L 15 AND L7 AND 
L6 

(@rlpd<="20131115" 
OR 
@rlad<="20131115" 
OR @pd<="20131115" 
OR @ad<="20131115") 
AND L 15 AND L7 AND 
L6 

("1918848" I "3903427" 
I "4017332" I "4292512" 
I "4316048" I "4357415" 
I "4387265" I "4394571" 
I "4400221" I "4443890" 
I "4513168" I "4531055" 
I "4620237" I "4678772" 
I "4827335" I "4846556" 
I "4857973" 1 "4876586" 
I "4880613" I "4896941" 

MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 
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"4950625" 
"4972244" 
"5071490" 
"5096520" 
"5217911" 
"5272518" 
"5347147" 
"5374841" 
"5401968" 
"5468652" 
"5612780" 
"5696863" 
"5747796" 
"5798535" 
"5853446" 
"5877492" 
"5885881" 
"5943463" 
"6013871" 
"6037243" 
"6074892" 
"6270548" 
"6326649" 
"6388648" 
"6459034" 
"6542231" 
"6566723" 
"6709929" 
"6771314" 
"6812473" 
"6927145" 
"6967120" 
"6987258" 
"7052927" 
"7105428" 
"7109517" 
"7163659" 
"7208783" 
"7235475" 
"7253017" 
"7262400" 
"7272287" 
"7306963" 
"7311889" 
"7330404" 
"7336860" 
"7358583" 
"7388147" 
"7446025" 
"7471428" 
"7507293" 
"7524694" 
"7582857" 
"7622367" 
"7646138" 
"7647695" 
"7655860" 
"7692860" 

"4971928" 
"4990988" 
"5081049" 
"5124543" 
"5247349" 
"5311047" 
"5362972" 
"5391896" 
"5449626" 
"5602661" 
"5671914" 
"5723945" 
"5767507'' 
"5844290" 
"5857053" 
"5880495" 
"5900623" 
"5968528" 
"6033582" 
"6046466" 
"6100551" 
"6301420" 
"6388243" 
"6407439" 
"6463204" 
"6563995" 
"6680216" 
"6720594" 
"6805139" 
"6904187'' 
"6960526" 
"6969899" 
"6996147" 
"7064372" 
"7106938" 
"7153720" 
"7192533" 
"7230286" 
"7241434" 
"7254151" 
"7265328" 
"7285812" 
"7307327" 
"7326915" 
"7335962" 
"7339110" 
"7381966" 
"7416911" 
"7462774" 
"7491269" 
"7521322" 
"7582587" 
"7598482" 
"7626685" 
"7646943" 
"7649665" 
"7663202" 
"7704806" 
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"7713779" "7719678" 
"7719688" "7732769" 
"7732839" "7736954" 
"7740824" "7790495" 
"7872324" "7888155" 
"7902540" "7948555" 
"8030729" "8035184" 
"8049203" "8063450" 
"8067299" "8067736" 
"8084728" "8093675" 
"8118170" "8143658" 
"8154127" "8193524" 
"8208776" "8212136" 
"8212138" "8222705" 
"8242353" "8269985" 
"8274039" "8299472" 
"8330090" "8384007" 
"8455857" "8471190" 
"8514411" "8546742" 
"8748799" "8766272" 
"8791470" "8810808" 
"8835831" "8866065" 
"9000353" 
20020003201" 

"20020020846" 
"20020021879" 
"20020071468" 
"20020104821" 
"20020109082" 
"20020117675" 
"20020130311" 
"20020172820" 
"20030003300" 
"20030006363" 
"20030077907" 
"20030089899" 
"200301037 44" 
"20030132480" 
"20030160176" 
"20030189202" 
"20030227090" 
"20040011975" 
"20040021062" 
"20040026684" 
"20040058058" 
"20040065362" 
"20040075464" 
"20040095658" 
"20040109666" 
"2004011484 7" 
"20040118337" 
"200401183 77" 
"20040122328" 
"20040124366" 
"2004015524 7" 
"2004015661 0" 
"20040160522" 
"20040180461" 
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"20040213307" 
"20040217086" 
"20040223681" 
"20040241965" 
"20040252957" 
"20040261840" 
"20050009224" 
"20050035381" 
"20050082676" 
"20050087601" 
"20050095699" 
"20050109388" 
"20050116271" 
"200501334 76" 
"20050161662" 
"20050164514" 
"20050190453" 
"20050201704" 
"20050218468" 
"20050224707" 
"20050242409" 
"20050284517" 
"20060011362" 
"20060027071" 
"20060038990" 
"20060113622" 
"20060115230" 
"20060121371" 
"20060146323" 
"20060162766" 
"20060180197" 
"20060208320" 
"20060257071" 
"2006026067 4" 
"20060273262" 
"20060273389" 
"20060284118" 
"20070012980" 
"20070012985" 
"20070023799" 
"20070025504" 
"20070029545" 
"20070052050" 
"20070076481" 
"20070082255" 
"20070099292" 
"20070104441" 
"20070107773" 
"20070108371" 
"20070114622" 
"20070120254" 
"20070126037" 
"20070137697" 
"20070138376" 
"20070138380" 
"20070138459" 
"20070139740" 
"20070140638" 
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"20070145512" 
"20070148599" 
"20070152248" 
"20070155025" 
"20070164270" 
"20070170418" 
"20070172623" 
"20070172970" 
"20070187787" 
"20070196239" 
"20070200054" 
"20070205483" 
"20070217754" 
"20070228421" 
"20070238265" 
"20070238285" 
"20070241260" 
"20070246689" 
"20070248958" 
"20070272828" 
"20070278500" 
"20070285378" 
"20070290193" 
"20070290265" 
"20080001498" 
"20080006319" 
"20080006891" 
"20080029701" 
"20080036038" 
"20080044984" 
"20080047601" 
"2008004 7604" 
"20080055451" 
"20080065451" 
"200800737 42" 
"20080079022" 
"20080079076" 
"20080083963" 
"20080088014" 
"20080090401" 
"20080092938" 
"20080096308" 
"20080108170" 
"20080116537" 
"20080128760" 
"20080137188" 
"20080143906" 
"20080145965" 
"20080149914" 
"20080149944" 
"20080157253" 
"20080166883" 
"20080169017" 
"20080169019" 
"20080173615" 
"20080178924" 
"20080188029" 
"20080191278" 
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"20080191298" 
"20080211945" 
"200802187 40" 
"20080224115" 
"20080225140" 
"20080233280" 
"20080237568" 
"20080246020" 
"20080246123" 
"20080248304" 
"20080251780" 
"200802587 4 7" 
"20080260225" 
"200802644 78" 
"20080266556" 
"20080266572" 
"20080271783" 
"20080277646" 
"20080283728" 
"20080283883" 
"20080297281" 
"20080311693" 
"20080311712" 
"20090001498" 
"20090020150" 
"20090020687" 
"20090032687" 
"20090046362" 
"200900467 49" 
"20090050204" 
"20090052029" 
"20090057650" 
"20090072145" 
"20090104160" 
"20090120498" 
"20090121136" 
"20090127 442" 
"20090146198" 
"20090151782" 
"20090152664" 
"20090153961" 
"20090165844" 
"20090173976" 
"20090179225" 
"20090179289" 
"20090188552" 
"20090189144" 
"20090189145" 
"20090194160" 
"20090199597" 
"20090201400" 
"20090206405" 
"20090211622" 
"20090223558" 
"20090224245" 
"20090224349" 
"20090230039" 
"20090233445" 
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"20090242018" 
"20090243016" 
"20090244514" 
"20090260687" 
"20090261438" 
"20090266418" 
"2009026697 4" 
"20090272423" 
"20090278998" 
"20090289320" 
"20090305454" 
"201 00006817" 
"20100019252" 
"20100019296" 
"20100019355" 
"2010002571 0" 
"20100078055" 
"20100078056" 
"201 00090341" 
"20100101633" 
"20100104494" 
"20100110433" 
"20100116976" 
"20100126573" 
"20100127153" 
"201 00132779" 
"20100133986" 
"20100136721" 
"20100148221" 
"20100163714" 
"20100163941" 
"20100178018" 
"20100186809" 
"20100187404" 
"20100200065" 
"20100207103" 
"20100218816" 
"20100229939" 
"20100230653" 
"20100237 454" 
"20100240104" 
"20100244108" 
"20100244169" 
"20100249877" 
"20100258184" 
"20100276572" 
"20100277607" 
"20100282314" 
"201 00295019" 
"20100302440" 
"20100304061" 
"20100308214" 
"20100313952" 
"20100319763" 
"20100320444" 
"20110018424" 
"20110036396" 
"20110037133" 
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"20110049572" 
"20110050042" 
"20110057231" 
"20110057234" 
"20110057286" 
"20110080508" 
"20110084212" 
"20110127490" 
"20110133060" 
"20110133160" 
"20110135814" 
"20110139176" 
"20110146771" 
"20110147870" 
"20110180894" 
"20110195577" 
"20110220191" 
"20110226937" 
"20110248315" 
"20110249219" 
"20110249322" 
"20110253982" 
"20110272014" 
"20110297214" 
"20110309237" 
"20110309240" 
"20110309331" 
"20110315988" 
"20110316106" 
"201200063 90" 
"20120009714" 
"20120014837" 
"20120029328" 
"20120031454" 
"20120060905" 
"20120075513" 
"20120153124" 
"20120192939" 
"20120196383" 
"20120196401" 
"20120240999" 
"20120258563" 
"20120280345" 
"20120298843 II 
"20120313078" 
"20120318336" 
"20120322164" 
"20130000704" 
"20130020620" 
"20130037100" 
"20130112256" 
"20130125965" 
"20130174904" 
"20130220406" 
"201303417 49" 
"20140045209" 
"20140096816" 
"20140117 401" 
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L56 1 

L57 386 

L58 38 

L59 36 

L60 1 

L61 1 

L62 214 
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"20150171272").pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

"9312448".pn. 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L 15 AND L7 AND 
L6 

("6946682" I "7601993" 
I "7923753" 1 "8525227" 
I "8604511" I "8735941" 
I "8941146" I "8969198" 
I "9660043" I 
"20020142548" 
"20070187677" 
"20080173898" 
"20080217625" 
"20080258150" 
"20090035884" 
"20090127575" 
"20090212276" 
"20100059781" 
"20110018024" 
"20110143507" 
"20110198641" 
"20110233520" 
"20110233596" 
"20120049152" 
"20120119189" 
"20120235204" 
"20120248500" 
"20130026519" 
"20130320352" 
"20140016660" 
"20140264454").pn. OR 
("9793439") .urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L21 

"20110309331" 

"20140016660" 

(texture OR recesses 
OR divots OR holes) 
WITH surface WITH 

(US-PGPUB; USPAT; OR 
USOCR) 

(US-PGPUB; USPAT; OR 
USOCR) 

(US-PGPUB; USPAT; OR 
USOCR) 

(US-PGPUB; USPAT; OR 
USOCR) 

(US-PGPUB) OR 

(US-PGPUB) OR 

(US-PGPUB) OR 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 
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L63 277 

L64 1996 

L65 245 

L66 76 

L67 594 

L68 78 

L69 36 
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(diode) WITH (absorb$3 
OR absorption OR 
efficiency) WITH light 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L25 

(textur$3 OR texturized) 
WITH (("1" OR "10" OR 
"20" OR "30 OR "40 OR 
"50") NEAR 
(nanometer$1 OR 
"nm")) 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L27 AND L 14 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L27 AND L 14 

(textur$3 OR texturized) 
WITH surface WITH 
(increas$3 NEAR 
(efficiency OR absorb$3 
OR absorption)) 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L30 AND L 14 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L30 AND L 14 
AND (percent$3 OR 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
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"%") 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L30 AND (L 14 
SAME (percent$3 OR 
"%")) 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L30 AND (L 14 
SAME (percent$3 OR 
"%")) 

(signal NEAR 
process$3) AND (output 
OR transmission) 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L 14 AND L35 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND (cmos NEAR 
imager) AND L35 

(@rlpd<="20130613" 
OR 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 
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@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND (cmos NEAR 
imager) AND ((signal 
NEAR process$3) AND 
(output OR 
transmission)) AND 
monolithic$4 

(L2 OR L3 OR L 15) 
AND ((integrated NEAR 
structure)(array)(pillars) 
(holes )(p-doped)(n-
doped)(light NEAR 
receiving NEAR 
surfaces)(visible)(infrare 
d)(wavelengths)(photos 
ensitive NEAR 
area)(charge NEAR 
carriers)(holes)(recesse 
s)(side NEAR 
isolation)(base NEAR 
dielectric)(electrical 
NEAR 
contacts) (factor) (increa 
se)(abosorption)("1.1 ")). 
elm. 

((US-11282970-B1 OR 
US-9515218-B2 OR 
US-8384007-B2 OR 
US-9793439-B2 OR 
US-9312448-B2 OR 
US-9196763-B2 OR 
US-8835905-B2 OR 
US-8970751-B2 OR 
US-9362459-B2 OR 
US-7833425-B2 OR 
US-8592949-B2 OR 
US-5759292-A OR US-
72767 49-B2) .did. AND 
USPT.dbnm.) OR ((US-
20130125965-A1 OR 
US-20130112256-A 1 
OR US-20120313078-
A1 OR US-
20120298843-A1 OR 
US-20120196401-A 1 
OR US-20120153124-
A1 OR US-
20110315988-A1 OR 
US-20110309331-A1 
OR US-20110297214-
A1 OR US-
20110272014-A1 OR 
US-20110253982-A 1 
OR US-20110226937-
A1 OR US-

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

AND ON ON 

OR ON ON 

2024/12/19 
03:20 PM 

2024/12/19 
03:20 PM 
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20110180894-A1 OR 
US-20110133160-A1 
OR US-20110057286-
A1 OR US-
20140016660-A1 OR 
US-20130026519-A 1 
OR US-20140070245-
A1 OR US-
20140174521-A1 OR 
US-20130330871-A 1 
OR US-20110281078-
A1 OR US-
20100116332-A1 OR 
US-20140125851-
A1).did. AND 
PGPB.dbnm.) 

((US-11282970-B1 OR 
US-9515218-B2 OR 
US-8384007-B2 OR 
US-9793439-B2 OR 
US-9312448-B2 OR 
US-9196763-B2 OR 
US-8835905-B2 OR 
US-8970751-B2 OR 
US-9362459-B2 OR 
US-7833425-B2 OR 
US-8592949-B2 OR 
US-5759292-A OR US-
72767 49-B2) .did. AND 
USPT.dbnm.) OR ((US-
20130125965-A1 OR 
US-20130112256-A 1 
OR US-20120313078-
A1 OR US-
20120298843-A1 OR 
US-20120196401-A 1 
OR US-20120153124-
A1 OR US-
20110315988-A1 OR 
US-20110309331-A1 
OR US-20110297214-
A1 OR US-
20110272014-A1 OR 
US-20110253982-A 1 
OR US-20110226937-
A1 OR US-
20110180894-A1 OR 
US-20110133160-A1 
OR US-20110057286-
A1 OR US-
20140016660-A1 OR 
US-20130026519-A 1 
OR US-20140070245-
A1 OR US-
20140174521-A1 OR 
US-20130330871-A 1 
OR US-20110281078-

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 2024/12/19 
03:20 PM 
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enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Status 

::ci.:-~:rn.s] (':.) F?e,:-~deL:18;:r; ~i~F1:::! ::t·oc:2::.:.f,:n~J ci:·:;Ld~.s a:,;-; i:1~2grare:J, :::r:d siHcon, ,:_~.:-~rn:..:r~: .:-~:-~e:1:r;,;-; et· c-1 ::.:.ubs1t·~:1e fn:rncx.: Gf a n:c-1h-::i8! ~t"'d":'c:~:d lt"on: 1!12 •]:'GU:) c:..1;:::dsH:1g Gf G: 

qerrn3nj;_jp--< Me~c;_j1·y/-::-admiurn/te:!ui•;;_jp--:, tiie~c;_j1y/z!nc/::e:!um1rn., rnei·-::-ury/,::adrntun1/se;en:urn ;··n•,:rc:..iry, z!n,::., ~;•,:!en!ui··n, tiiercuiy ,::adm:urn, s:..Mw, mercwy., z!nc, .s:..i:f:..a~ lead • 

Tin/tenurhv:\ :e:~(i,1t!(1/S:!;en:um, !ea-:-J/::::n/sulf:J:-, :n-:-nLiff:/:~:-::en:c/ont! :"(101:,, rnrn:..:r.": i:-:tii:..:r.": a(1t:1·-r:nny, or go!nu:---:1 onti:-(101:y a:-::enic :! fo·s-:: half 01·0\sn fJ(1 sokJ ~;ubstrste cnn1pris!(1tJ a 

n18~_;2r:r..1! s;..=,!ected f:on1 ~);e g:·:x:p ,::onsts~JPU of 3 ,::opfbcter !8yer; Q se,..-:r;pd se:71:c0::du\.-:~_r;: !ay;..=,: groi.vn ._.1:; rr:e firs1 ::.:emilx1n•)1..:r;·t0:· :a:-..-e:·. H:;..=, readout i:; rr:e s~:t;strate tn r-:spons-: t:; 

i:·:fr:~:-:!ti :·ad:at!o:·: '.f.ltf•./2.s :-fa·.e:'H:d by the first :~:-:ti se-:-.01:d s:!:"(deondu-:-.to1· !ayN~;,: !(1fra:-e(i radlotkJ(1 \sov·es m:,f:rable t,:-J t:-:~:·:s:---:1:-:: elee-:::·ical s:gn:~;s -::o ;,lqna! r.,:-,:-Jcess!1:q C!:'C'.ins 

M:;:-1t:!l::::1:c s1rL:c:::u;2 For r;,;-;·:~:clk.1:1 (:.?_) a ·nrs1 p:::::;~tvan:;:·: p:n•,,ri:Jt:d V":'lw1:2;: 1~1~: b8:::,;-; c-rnd :_~:e fo·s1 .serr:lctrnd:..:r..:tG:- lc-1ye:-; ~:.·:hf; dc:•,,rice of cl~:t:·n ·l, :\:n~1~:t· c:..1:·np;l::;i:•:q 8 co~:ttn~J i.:-~y":'r. 

(3) a s.-,:,::ond pG::s:viit!on byer prev!ded t.v,:tv .. 'een tl·':8 first ::H.sstvat!on liiyer t.Fid the fo~;t ::ern:c,:.Fiduc-::or kiyer; 3. The de,,,:c.-,: ot C:t.1vn 2, -::-oP--:pr!stng a pa~;::!vt.1tK•P k=tyer oL (4-) The f11·::t 

8;:r; ~e:..-:or:d ::m,::.:.h:8:::k;r: lc-1y,;-;:-f, hx::·1 '~he f:r::.:.r ~en:k.:Gn:J::cu.1: iay1:: 4. ·n:c: ap:J~:rnll:.s of c:c-1h~1 :3, h:cbdi:1g a p!u;8H":y :..1f ;:uc:e8; w:ntfov.r~ np":'ra~Jlt: 1:..1 cG:-J"::-GL (~~) n12 n:K:!":'arl:;:·: 011!12 

fFs~. set::tcGPducter !8yer ec.-:urs eniy ,.,.,::rr:ln H:e PudeQ:.::rn v,::nd0'l/. equiprr;ent (6) a 1tw•) sen:k-:ond~~c1or !Qyer p:o·,,rlded r;:; the s>:f;o::d '.S.emicon•)1..:r;·t0:· :a:-..-e:·; Ttl;..=, f;ond~:•::.or !ay-:r 

:T:-:-J'.~czs tt1f: surfac:! D::"=GOr.":b!(1:!tk1n rote of f:T::! e~o:-r~e ca:--:·iers !1: thz. ;,f:eond ~;en1icfJ(1(iLie-::o:-- :oy·e:--. 5. Thz ffovic:! nf e:oi:-(1 {, -~,,,.·h2.re!(1 t:":e dev"i::::e ls cpw:~l~•!z. tc :-fa-1'.~C2. (7:: Th:! fo·s-::, 

secr;pd 3nd ~)1:ro senw::md~:c1 ... 1: ir..1ye:s r..1re f0:·med LY{ :::e1a!:i::-; vr..1p0:· phcl'.s.e epi~.8XY "?. ~-i:e oevk'e of c!Qim 6, w!:e:;..=,:n ·the d-:vtc-: h3s r,1 leng~)l (8) f'-. !ay-:r :;f arl"tirefle.-:ri:m t::a1e:iQ! 

provkl•,:d on tti.-,: tl·,drd s•,:p--:!condu-::-toi· !ay•,:1·. equ;pp--:en-::. (9) Me~C;_jiy/,::adrn:urn/te:!ui•;;_jn\ rnei·-::-ury/zlnc/-::e!l;_ji·1un\ rn•,:1·-::-u1)'/cadtiiiun1/s•,: Rl·':entun1, mercwy/z;nc/se!•,:i-;!:..irn, 

n1Gtff1a! formed fretii select•,:,j rnmer:al:: as iii"': infrmed i·G•°j!a-::ion source; exposed -::o ~wi·;erat!n~1 G pho-::ocwrent ;p -::he fFst and ~;•,:cond liiye~~; of .setiii-::-oPd:..ic1er rnt.1t•,:i-;iil; Tt1•,: tks-:: 

:~:-:ti se-:-.01:d se:-(1:condu-:-.to:- !ayN:: a:--2. tYo-~,,,.-n -::~erefJ:·: and a:-:! made ,:-Jf ::mfXJ:\ gal!i:..i:---:1 a:-r,f:nlde 01· is !(1~;ta!:e-:-J in o ::Libs-:::--o-::e forr.":e-:-J fr,:-Jm a n10-::er:ai se!N·:ted fro:---:1 -::~e 01·0Lip 

cons:.c_;-ti::g .._1f gerrr;r..1n:un:. se::siPu ·the p~;oroc~~:·re::t by a re3dr;1..:r a::d '.S.1Un3! prr;•:ess=PU ci:,..-:1..:lt Hr;w le d-::_ef;·t e>":.-:r:;r,1! rndiQ:g;n_ (": O) H:e nrst sen1:c0nduc~ .... 1: :71Qterm: !Qye:, the 

seco1:d semlconducto:- :"(1ate:•ia: l:!JW :~:-:ti thz. tBsz ·; D. Thz rnett1o(i at da!1:·: 9, ~"..-:1ere!:·: eo:---:1pr:r,f:S 3 mo:·:nH-::~lc st:·Lie-:::..irec ('! '!) T:":e :oy·e:-- of -::~e fo·::t sernknnd:..:ctor rn:~tNla! !:: 

8;: 3:1gwJ en ::::1'= ~L:b.s:_;8:.'= by ::: fi:·~'~ p3.s::;l\1::::.:1rn !i:ly~::·. ·1 o. ·: ht: :·n2:.~:r;d of ch::lrr: q, v,the:c::r: ·:ht: :·n2:.~:r;r; is :f,o:mc:v f;:._1;~1 rh.;-; body. (~ ~:) n12 ks: ::c-1.s::;h:8::::r;n :c-1y.;-;:· :s half-:c-1y,;-;:-~:d by~: 

second :::•ass!va-::ion laye~. 12. rn.-,: rne-::hod of ,::-!a:tii 'l 'l, ,_,.,.,;-;erein tti.-,: rne-::hod;::; se::Hrnte frorn-::he fFst !ay•,:1· of condu-::-t1ve i··niit•,:r!aL ('!3; ·:·;-;e firs-:: t.1n,j sec,y;Q p3~;::!vt.1tk,1·; l3yers are 

i~:yer::; ef '~he f:r::.:.r ~en:k.:Gn:J::c:10: :·n8:.":'r:al. ·13 ·:ht: :1:..:clt:i:l: v.ri:·:dnv.r of c!8lrr: ~ ?, c:;:-n:xisl;:g ,:-~ p!:..:rn!(~y of r:udc::::r v,:'tndow·s ope:-ab:c: :::0 co:·:'~:·:;: 1!12 F0r;~1:::nG:-1 ef 'd:c: r:w::c::::r v,:'tndow. 

~ .. 'lethed. (14) prr;v:di:;g a !8yer ef H:e :_~;ird sen1:c0::duc~n: :71r,1rerm: \.In rr:e !fffer ef t!:e secon•) set::k-:ond~~c1or n:8~.;..=,nr..1t :"~;e su:f3c;..=, recet::bi:;r,1ri:m rn1e r;f f :e-: c!:3:g;..=, f;3r:·iers :p ·the 

!oyer ot se-:-.01:d se:-(deondu-:-.to1· 1:·:ate:·ia! tiy ·; D, The r.":ethfJ(i nf e:oi:-(1 9,, !:·:c!:..:d!(1!J thz. a-:-Mltk1no! ~;tep cf red:v.ing, ('! 5) The first. seco:·:ti ar.d tti:1·(] sernk.nnd:..:cto:- l::yw;, are fon1:ed by· 

n1;..=,~_Q!!:c \raper p~1Q.c;e epirr..1xy. l 5. :"~;e :::eH:od of clain1: 4, vvheretn· (16) a:: 8•)iJ1tl0::a! !ay;..=,r of r..1rl"ti:·efle\.-::_::;n t::a1e:i8: that a!:ov,rs infrr..1red rndiQ:_::;n to p8::.:s t!:reug~1 rr:e !fffer ef 

G1-;t11·e1leclton rnaterl3l 1 G. Tt:e p--:ethod Gf c;a!rn 9, cornptfa;pq -::he ::teps of: ('r]) 1-\ ;·.-,:ado:..i-:: an•::l .si~1nG; proces.sin~1 -::-!rc:..i:1 !:: intewGt•,:d, an,j t1·,:e ret.1•::l<::,;_jt and ~;;gna! ::.Fo•::essw:q cfrc;_j!t is 

i:·:'~t:q:mc:v. ,:-~ .s:..:bs::-a!f; fot·:-nt:d :..1f ::: rr:.:-f:~:t·:c-1! ::;~:!c:cred ·:o np1h~1=It: 1!12 pm:J~:nit:s r;f :_~:,;-; ch:..-:uH; cl f:r::.:.r i~:ye:-(~:·:;w:1 on Selk; ~L:b.s:_;8:.'= fror~: ,:-~ n:mc::i:::I sc:k:c:~:d 10 0pnrr:i ... ~2 i:-1f:-a:-.;-;d 

de-::ectK•P.: a ::ern:c,:.FidLlcmr :<.1yer of- a p;uraltty of pas~;!valton:: pm'nded betiiveen tt1•,: substi·iit•,: and tt1•,: l3yer ot tks-:: s•,:p--:!cendu,::tor rnaterial; l3yer and w: respon::e -::e j;·;frG;-.-,:c; 

:·ad:otki:·: re::::e!vz.d by· -::i1e f;:-::t and ;,f:cond ::en1ic(V1(ilieto:· hye:·s. ;,::id first fJ:~•e:·ab:e to t1·::1:s:---:1;t :~:·: e:e-:-.t:-!ca! ;,lgna! t,:-J a :·eodout ::1:d s!01:a! prccf:ss!(1!J e:rcu!t; 3 ;,f:eond 

'.S.HPicond:.:ct:;r layer p:·0\:i•)ed en 1~1-: sen:K:rnd~:cH.v ir..1ye:: r,1::-;t~:aled :_r; red~:ce :J:e s~::fac-: recon:lw:atlo:: rn1e of f:;..=,e ctl8:g-: catT:e:s m the ::.:ecend set::tcGPfbcter !8yer, Q rhi:·d 

::en:icon-:-J'.~cttx hye:· p:--o·,.1h·]ed er. tt1f: seco1:d semlconducto:- ;ay:!:" tt1at eor. l~•e p:--o·,.1h·]ed er. tt1f: thkd ;,f:1:·d::::cr.-:-J:v.tnr !oyf::: w·i-::i1 3 :-:!fractive lndz.x betv•mf:1: -::i1e :-efrn-:-.tlve !1:d2.x of t:":e 

.:-f::-n:;sp:1":'r":' .:-~nd ::::1'= !~dt·d .s":'r~:i::enducr1;r !~:yH: c-1 :·n:..1;:r;H·:htc ::;truc::j:·~: for dc::::2cn:-10 h:f;8;2r; :-ad:mio;: \1\/ffl~:s cr;rr:p:-i~t:1g a:-1 3:1:::H":'fl.;-:cltn:1 c:;~:,~:n~J havh:g ,:-~ c-1: rny :;f. ('1 g) ·n:c: pb:·.:-~:i1y 



:Jf p;::;:;-:i-stvr:1tior: !;::;:yers cnrf:ro! 'd:e grr;vf~h nf 1!12 flrs·: se;~1:c:-"Jr:du;_-::.or !r:1y2r. ·u;. :":18 ~t·r~y r;f c!fd:11 : "J, cor~;pds:ng r:1 rJ:u: cihty nf nudecH· wir:devvs epe;e1bk! 1e. (19) Gn2 of tra: nud~;!t· 

;,vir.dcws ts cor.r.e,:ted -::o the t1rst sernlc:x1dt.:ct.:Y ;clyei· ~Pd -::he re~d:xi-:: 3r,.j sigr.al 19. Th-2 arrny of -:la:rr. ·13, vk:ere:r. tho:: array-::nab!-2~ e!-2,:t1·:ca! -:oup:tng to ar.d frcrr. /YO•:esslPg 

!"::rcu:-::~. (?..G) Tl1e rr.!"Jno!i-::h:c ~-::tr'.icture f:..;rther tndude:; tl:e first ;~1:d second S!"!I.Tdcor.d:Jeto1· !ayf:1·~; or.d t~1f: Contcl:r.:, ol1n1ic cnntclc-::s t!"J a!:c·w e:ect1·lca: !";OLipl:n{J to readcut ;~:":ti 

sig,10I arocec:sing circL:its 20. n1~ array of cl3irn 19. 

Descriptio:1 

[Getcl:!f!(i des!"::-lptk1n cf the !1we:":t:on] lnfrnred 1·::dio-:::cn (ietec-::tcn 1·T:etl1od an(i devlce ·i. r-ie!rJ of !1we:":t:on The present l1:ventlo1: :·e:3te:; tn -::he fo":!d cf infrarf!(i sen:;!ng. 

::i;;rJ l:: p;::;:r1i-:ul3r tc 111et~;orJs cVK! apparatu.s for oe·tec1t11g infrared rnd;atia::. 

2. Desn;ptia:: of cor:ven11or:a! 1ec~;r:fJ!ogy Baste infrared detectrxs hc1ve 1Na'-'e!en:Jths frcrr. 1 to JQ ~Irr. f,..11 .survey, 1c11get m'-'e.:.:tigat:cn ;::;:nd Oft-:r: :..;serJ l:: exp!cra1kv1 and 

tracki:":lJ i:---:13[Jl:":lJ syste:---:1s th;f tietect thf! p:-esence cf ek:c-:::-:.1n1agr.etlc :·adtatio:": be d!"J:":e. The~;e btE!c detf!Ctnrs -::o df!tf!Ct ir.frored :-;~(Ha-::ior. ;~1-f: tr!qlyc!ne Ten:peroture 

.sensa1ir11; l:k-: ph31ed ;::;:nd !c11;t~;an:Jm-toppe•.! lead zlrccn::it-: titanate •:rysta!.s Resp•..111.:.:ive tr:ermae!e•:tr;c 3nd f-:r1•.:i-:!ec1r:c rr;ateria!s are cf-ter. u.:.:ed. Sud: cry.stals c112 

rnorno::Ptarily !11 res:::,,:,pse to ~P :r.c:der.-:: tnfrare,:; rndiatkin wave -::hat -=~uses a pctentl~! drop ~Kross th-2 attclched electrcd-2s. tn,:;:c3-::es !rnermedi~t-:: e:e-:ti·lca: po;clr!zatkF:. 

::>:J:fide1~k;r: vv:1H8 ·:he :e:-:i-is'~;!tK':8 of ·:he :11:::::.H:r:1! c~;r:1n(~e.s r:1s fl fu;;cti:-"Jr: nf 1112 ir1cidH1t r~dtc11io;; Ph:-"Jt:-"J:;enducnve r~;r:1tf:ri;!!.s s:ic::1 r:1s !2r:1d ;!t:d ;~18rc:Jry, :;fcd:11h;rr:, c1:1v 

tellu 0i;;I-,-, may t,e used. 

r-:1:cll!y thf! in-:::--i:--:slc bond"t!°J"l",and e!ec-:::·nn--hck: ex!":!tatio:--: i~; p:--oportio:--:3! to tl1e incident l1:fr::1·f:ti t::..;x. n:e:--::::ur{, c;~(il:"d:J:---:1. tf!!l:..;r:urr., i:--:dhvn, onti :J~1otovo!t3lc de-../!ce:, s:..ich 

~s tli;._1:-jf: e;;._1:v-:i-tr:;ctf:d from 11:n:10 Gr s:11:i:r:1r rr:~-:~t-:fc!:-:i- rn~y bf: L:.s~d. 

1\rray.:.: af sur:~; e!e171-:ntary det-:ctrxs are :.:sed 1..:1 f,..11111 t~1-:rrr;al t111c1gmg systems GoorJ tfJa. !n 1eaHlrr:e, /\ therrna! nr;aglr.g ,:.:ys1e171 wtH1 1,.:it::itn:g rhyHvrnc refler:tor.:.: spc111.:.: 

;~ one--di:nf!l:s:cn;~; a:--:·ay of elerr.e:":t::1y dete!":to1·~;. :JSf!ti tn sc::1: -::he ra(i:cltio:--: e:"n:ttf:ti by t:":e sc:J:"!":e. ba:;!c detf!Ctnr 1Nher. '.ised i:": tl:is v,Iay, -::~e tf!l":":pnral cutr.1:Jt of tl:e 

d~'~ec~;._1; provuce.s r:1 t\/\fn-d:r~;f:r1sio;;r;1! t·ep:e:-:i-f:rf:;!'~:en of :_~;8 :t::cig~. m;!y b~ u.s8d ;!.S '."-:i-:Jc!1. U:-:i-ir19 e::_~;8r :;h.s2;vr:1tior: ;_1: .sc~nnh;g ~rr~y.s !r1 c1 ~w:;-dtn:2;;;-:i-k:nc1: d~'~ec1io;; ~rrr:1y 

i"13gi;·,g system c3~'1ble of .4 suirnble I·eadou, s;;ch 3s a ch,31·ge·coupled ce,ice ("CCD"') It nny be I-,-,onimrec oy 311 antegr3,ed -:ircuit. ,:·,e output frcno the CCD is ti"1e 

d2!r:1y2r; ~r:d ;_-:r:1n be proc~s.s~d hy VflrkKr-:i- tf:c!1:1:qu~.s :-:i-ud: cl'."-:i- m:nu~2 Gr rJ~t-;!!l~! ·:o .s~r:r:1! .scr:1r1 c;_1:1vet·sio;; . frn:112 rr:1t8, .sl(ffl;!!-~;_1-;;r;ise ;;::;::_:r;, e~;_-:, f!:e ;-j~:ec:.HJ ;!c;_-:r;rr;lr19 te 

.syste111 1equlrerr:e11t.s. the o·ther rec1•.!;ng de\rice.s may also t.1-: :Jse•.!. 

Althaugh the abcve detect,:,;· structures '1I·e efficiem, they ge;·,eraliy have sense 1-,-,rn1uiacturing rel3,ed •t I-,as s01-,-,e crnwbacks. eirst, the detectar ace 0e'1daut cevice ,3I·e 

;_-:or:fl(~:it·ed :-jf:rJ;!rntely fend :_~;8r1 ,c.,, nu:11~1H Gf s:ic:1 dH:~ctn: .s:_;uctur8s H:ci~ ;::;:r~ rnec:1;::;:r:icc1l:y coupled ;::;:r~ fGrr~;8d tn r:1 hy~1;jr; rn~r:ne; 

Bf::;fcu:-:i-f: '~he fn:11:c11io;; :;f hy~1;k; s'~r:Jc'~L:rn.s ir1v;_1:ve.s r:1dd:'dn:1;::;:! :.:roce:-:i-s:ng :-:i-t8rJs, s:ic:1 ;-:i-truc·::Jr~.s ~v:r;r:G!:tt:k-: d~'/:c~.s (l 8. '~he V8t8:/~et· fc:1v r8r:1doL:t e1;;r; stg:1;::;:! :.:mce:-:i-s:ng 

c:rcu:ti-y are ii-: one rn~t-::1·:al) The pmduc-:::cn -::ttictei-:cy tei-:ds -::o b-2 low-::1· compared t,:, other sys-::err:s (-2quiprr:ent forrr.e,:; ir. the syst-2p-:)_ difterer.c-2 F:..irthermore, ti-:ere ts cl 

p;._1:-:i-s:bi:ity H:ci~ :;r:irt~end2r; defoc~.s rr:~y 08 :nducf:d du;j;;g fGrr~;r:1ti:;r:, r~dud:1g r8!:8~1Hi":y e1r:d :t::pci:r:r:r~ :.:mpe:'de:-:i-. Hlt~h pn1e:1~:r:1!. fvln:10:ith:c V8t8:/~ot·s 2!im:nc1~2 

::i•.!rJitia::a! proces.smg steps requFerJ fDr hyt.11i•.!;z3tkv1_ avrno tDpagrnpt1y. ~)ut use t~1-: sa1112 material as the ;nfrared de1e•:tor for t~;e sigr:a! proc-:ssi11g r...::rcu1t1y. nier-: ls c1 

nf:ed. Thls :---:1otert;~; {e.gc Hg. Cd, Te 01· !1:SL1) is ;t !s !Elicll!y l1e-::-::er -::~3n ci:--::::uit:; fo1·:"nf:ti frnn: VH!!l--de·v·e:cpe(i s:!!cnn er tnni:..;~ ;~:-:;i:::n:de. P..cco:--d:r.[J to cl preferred 

embcd1171H1t af ·the p1ese::t i1wer.tk:i11, 3 !ow c~;arac·ter:stK stg11;::;:I proce.:.:s:ng circuit .-_!etects ;r:fr;::;:r-:d radt::itior:. A method and app;::;:ratus c11e oisdosed. r~;e device ~1as 

ic,egc3te,:, reaccut ,3;·,a sig;·,al precessing circuits icclcding the base bady. Subs,rn,e consists at sii'cac, galii,Fn arseni•:!e 3nd germanium '°OIT,-,ed tram n-,3teci,3:s selecte-j 

frot:: 1112 r~miw. n1~ flrs·: .s2r~;lcondu;_-::_r;r !~y~r Is n:civ~ :;f metl':u;y ~r:d ;_-:r:1rbrrn. Domtu:11/:~!l:;r:urr:, :112rcury l:J ... ~h;c/12:!:Jrhm\ rr:f:r:;L:ry r.p ;_-:r:1drnhm\ se!2r:i:Jm, ;~18rc:Jry • 

Zii-:c/3-2!er.tui-:1, ~v':ercui-y/Cadrnlurn/Su;f:.i1·, Merc:.i1·y/Z:Pc/Sultur, Lead/":!n/Te Lu;u, !o::cld, tii\ s-2!er.turn, le~•:;, -:::r., s:..;!ft.:r, ir.diui-:1, ars-21-:ic, cllltimor.y, g~~ G!ue ,:,:,ps:stii-:g of 

!:tl:i:..i:---:1 irKi!un1--onti:n!"J:":Y er [J;~;!h;rr. ;~:":t!n:nny ::rse:--:t!"; P.. ll:clte:--io! ~;e:e!":tf:ti fron: tl1e loop is 01·0,.,v:--: en t:":e sul'".1~;trate. !:, t:":at tl1e :,f:co:--:d :;en1ic!"J:'KiLic-::o:-- :3·,:--e:--? ;~:"f! for:"ned or. 

the fi1st .:.:em:o.:i1;rJuctor !ff{er. 

De:,cr!ptior. !"Jf t~1f: p:·efer:·ed e:"nl",odi:---:1ent .A.c!";Orti!ng tc ;~ p:-ete:--:·ed ernl'".1otiin1er.t cf thf! invf:1:t!on. t:":e str:..;cture-: O f:.x de-::ectl1:q :r.frored :":!tiia-::icr. :s :nd:ca-::ed l'"°f'{ .:t l:": tl:e 

~g:..;re. P1ovided ;::;:s stv.•·,:.:::. s1ructu12 1 o rr:ay be u.:.:ed c1.s a s11;gle .senst11g e:e111er:t /\lternatlve!y, H rr:ay be p;::;:r1 of;::;: rn:J:tt-elerner.t videc d-:vtc-:. s·truc·t:..;re !C: 1.:.: sihr...:o::, It 

j:--:chities ;~ s:..;b:,tr3tf! -: 2 V!:"d::::~ (n;'"f'{ be f!°J:":'nf!li ti"OI":": qa!!!Lill: arsen:lie er [Jf!l":'n:!l":iLl:--':lc l'"°J'.it n s~cu!ti be U:'K]e:·s-::ood that ot:":e:· suitat,;e ~3teri;~!s ~!fy" be :J~;edc T~1(: b3S(: 1? t:; 

, by ;2f~rH1:;e ;;urr:f:r~! 14 \/\fl1lch c:n:w~ns '~he output of ·:he .s8rrdc:n:1vuc·::;r :f!yf:r de.scdb~d ~1~k;w :ntr; ;! lJ:-:i-r:1b:e f;._1:11:. :ndud:r:r~ 8pp:;_1p;j;::;::_8 r~;!dtK1~ ::::rid .slgr:r:1! p:nc~ssi:1g 

carcui,ry ;JS shov,n. Re'1daut 3nd sigc3I processing caI·-:ui,s Route 14 is desc;·it,ed by Bluze;·, N., heI·ein refecred t,:,_ 

/J. fo .s~ pr:1s.sl\r~fa:n :r:1ye; 16 ls p;o\rlded :.o contm: 1112 8:e;_-::_;jcr:1! p:np2r1i~s ef '~he :-j:Jhstrnte :-:i-urfr:1ce. :r:r~- n:e fh;-:i-t :.:fl.s:-:i-ivci~lor: !f!y8r ! 6 l1e1:-:i- ;!t! ;_1p:.:r~;r:1! pc1:-:i-s:\.•;::;::.k;r1 .s:1;::;:p8 for 

th-2 s:..;bstrat-2 12. s-2!ected from p-:clteria:s t!-:clt provi,:;e 3 Su-:1~: m3-::erta!s :ndude 5!02 or s:N. tndude. 

Hmvevf:I~ it ~;110:..;kJ l1e :..;r.df!l·~;tond -::hot cthf!I- s:..i:-::obk: n1a-::er:3!~; :---:1oy l1e u:;eti. Se!":01:d A p3;,~;ivatlo1: l3ye:· 1 B i~; depr;:;!ted er. t~1f: tks-:: ptEsiv::t:nn !ayer·; 6. Ne. Tl1e 

pe1;-:i-stvr:1ti:;r: !e1yer 1B r;f Nn. :-? ls ;~1::::Gf: ef fl ;~1;::;::_8dr:1: .suitr:1b:e f;._1; ~:1~ lnfr~t·ed e1ctive '."-:i-~t::t;_-:or:d:Jcter !e1yer de:-:i-crlhed bf:k:v•/. Pmviv~s fc:1 r;ssivr:1tlon .s:.:::::.8 ~nd pr~ven1.s 

n;;cle3tio;·, at the inf,3;·e,:, active se;·,1:caccuct,:,i· laye1·. 

tOrl:":ed frnnl or.e of a p!ur;~nty cf rn;~tf!1·:als for~in0 cl def!P surface. Su::::h :n:!t(:r!clls :!I"(: 5:02 01· or ?.nS. HOl.1"/e"v·e:--, ot:":e:· suit;~t,!e ~ate:"i:!!S rr.ay be '.iSedc ~;110:..ikJ l",e 

u;;r;8rs·::;od. :"~;8 ·f:t·st c1:1v secor:d :,:;!.s:-:i-ivci~lor: !;!y8rs-: E ci;;r; ! 13 ci:e i:. h~s ;::;:r: :;ht::t;_-: cor(~;!C1 ?O ~r:d e1 pbt·;!!l~y of r:lK'::f:~t- v•,dndovv:-:i- ✓-/..-/..E. o~;r~;k; co;;:_r:1c·: ":"he child ?O 

i;•,cluces a secacc semiccn,:,;;ctar l3yer and" reaccut ,3;·,a sig;·,al precessing circuit 14, which ·,viii be described t,elow. Used t,:, make electric'1I ccn;·,ec,icns be~11een The 

r1:ic:l~r:1r wh;r;r;\/\f ~·.? tr; /..:3 t.s tr:f: fir.st :1::::n. Used ~;_1 pmv:d2 seed k;:;fc1t;_1:-,:-j for th~ co;2 r;f th~ co;;du:/~et· !e1y~t-. := ur~:18rr~;r;r8. 1112 n:Jd2r:1r \/\fi:1VG\/\f ~•_..-! 8r1;!b!:r:r~ e!2ctdc;!! 

coL:pl,r,g between ,,1~ first ser,,Iccndu;:tr;r lay~r anc the r~adOL:t c1,1rJ sig,10I arocec:sing ;:ircL:itty :4. 

Structu;·e 1 O includes a fast semiccn-j;;ctar l3yer tor gece03ti;•,g a ph,:,t,:,.:urren, in ;·espocse ta incaaec, infrnce,:, radi3ticn. 28 317.j a second sei-,-,icondu•:tor layei- 30. n·st 

~r:d .s8:;ond :-jf:m:c:;_1;;r;u:/~or !ciy~t·s ~·.B r:1r1d Jo b:;th tnd:Jde 1:1~ b~.s2 r:1r1d co:1~c:1n: l;::;:ye:.s r;f :J:f: Pe'~er j:;r:c·non p~;r;tr;diode. fh;-:i-t ":"he :-jf:rn:c:;_1:1vuc·::;r :ciyf:r /..fi l:-:i- m;!de r;f 

1.1i_1at-21· ;-:aving a stol,:hicrr:etrk rel3-:::ons1~dp d-2f1Ped by :-;g:<--xCcLTe. !tis -:oP-:pnsed of !ay-21·~ of sHver, cadrr:iui-:1, 3nd t-::ll:..;r:urn. The coi-:1:::,os:-:::on v3!u-2 nt Xis tho:: tks-:: 

serr.lcnnd:..;ctcr !ayer 2 R is ~;e:e!":tf:ti -::o be se:--:slt:ve t!"J !ntrared rodi::t:nn 3t a pcl:·t:c:..;!ar v,1avf:!e:--:gth :1: -::he l:":fr;~:"f!ti spect1·:JI":": .. Fer f!:<a~pk!, tf the co:---:1pcslt:on '✓£"~!ue cf Xi~; 

.selec1e•.! to be c1pprox:rr.c11ely 0.2, then t~;e ·f:rst SHPicond:.:ctrx !3yer 28 t1c1.:.: a c:.:toff .,_-if ::::bfJut 1D1012 rn 31 the rJesi1e.-_! Dpern1tng tempernture (e.g./? d-:grees ;::;:bso:u1e). 

!t :s se:":Si-:::vf: to :cn0"'-'"/3\/elen{Jt~1 !nfra:·ed rndl:!t!nn wave:; tl:a-:: ~3-v·e !cn0 l.1"/tfv"e:en0t:":s. 



H:-"Jvv2vet~ th~ fi: st ::.:.f:::1:c::._1;;r;u:;·:or :ciy~r ✓-fi l::.:. ::1erc:u;y/zlr1c/ tf:!!u: iu;~-,. t::e:c:_;ry/:..-:r:1d:nlL:rn/ ~)e!2r:i:J::1, r~;f:'rc:Jtyt:;c1d:·nlurr:/.su!fur, :·n~rcury/1-itK/.s:_;!fur, rn2;:..-:ury,11-lnc/s2:f:r1:u:·n 

l~ad, ,i;-,, ,el:urium, :eac, ,:1\ s~leni;;1-,-,, le'1d, tin, sulf,F, in,jiLllT,, 3csrnic - A;-,,:i-,-,ony, g3llium in,j:Ll1T, 3nti'1m-,y, or gaili;;1-,-, an,inncny i, sh,:,ulc be understco,j ,:-,at :nher s;;itable 

rn;~tf!1·:a!s rn;~y 3!~;n be :1:r::udf!ti, :,'.:Ch 3;, l1e 

"f he corr;pDsttk.111 V3!u~ Df y ;s s2lected to be !::FgH tr:an the cDmposnior: v::ilue X of the nrst se:11;ca::ciucto: lay-21 23, CFK! is typica!;y t1a:.: 3 va!:..;e of o.:3. HD\Ne\rer, any ot:1er 

st..:it&:,;e v~!ue of y m3y be s-2!ected 01· rnerc:..;rJ, c3,:;;-n!um, t-2;!:Jri:..;r.":, rnerct..:ry, :zlPc, t-2;!:Jrit..:rr., rnerct..:ry, c:3,:;p-d:Jrn, ~e:en:u1T: :..;r.":, p-:erc:..;rJ, zii-:c, se!enl~P-:, rr.er-:~1·y, cadmium, 

.sulfur. :·n2rcury, 1-itK, su:f:_;r, t.2r:1d/th;/tenuri:J::1, !8;!ci.dir1/::.:.~!e;;lu:n, :f:'~('i/nn;::.:.u!f:Jr, :nd:L:rn/~t·se:1:c/;::;:nh:t:: rh~1r;r:, g::i:HL:rn fr:dh:t:: ::i;;:_:r~;ony o; gr:1!nu;~1 r:1rf:l::1t:ny ~rse:1:c :,~ 

sl-,oulc b~ uccecs,0,:0 :, tllm mhec suirnble 1-,-,ateci3ls n-,ay t,e selec,ec, inclcding. 

Tl1e fir:,t se:---:1tco1:tiuc-::cr byer 28 :!cts a:; a ph!"Jt!"Jd:ntie b;~~;e layer wt:ile tt1f: seco1:ti sern:conducto:- ;aye:- ?..R acts as 3 ~-~1:ntntiiode l1ase ;aye:-. Rody !aye:- 30 a::::-::s :!So 

p:10:.or;i:;de :..-:r;!!ecto; :r:1ye;, !-k1we\.'H, .s:_;ucturf:' :o -:-he ;;__1:f:'s of 1112 fjrs·: ;!!Ki ::.:.~co:1v set::k-:r;nd:Jctor !;::;:yers ?B ~nd :30 r:1r~ rnvf:rsed t:..1 lr1crnc1::.:.f: '~he co!:e:..-:t:on effic:f:r1cy :;f 

(Lo::., the secon,:; serr.i-:::rnd:..;ctor !~yer 30 becorn-2s -::he o~se !~yer 31-:d the first ~ern:c.:F:duc-::or !3yer 3C: ;ayer 28 becorn-::s -::he ,:01:e-:t,:,1" !ay-21"}. ;p this ,:ase, the c,:,i-:1pos:-::ton 

vcil:_;f:' ofy Is c1ppr0xh::c1tely o.~·-. ;!t:d t:1~ :;ornp:..1.slti:;r: vr:1be of·n:f: c:10::.:.lr:9 p;lcf: i.s r:1rJ:.:mxfr~;r:1tf:'!y 0.:3. HGwe\r~t-, Qf:r:ernnytl12 sec::..1;;r; sernlcGnd::c:1:..1: lr:1ye: 30 h~s;::;: n~t·r:;w 

barrier. ~r:d ·the f;r0t setr:ir:ond:Jctor !~yer 28 is c1 w:de ba::cigc1p rr;aterl3L. Layers 28 ~r:d JD ::ir-: daped to have a r.":txt:)r>: af oppos;te ·types. 

Th~t !s, ti-:e first s-::rniccnd~ctnr !3yer 28 is dnped ::,-type, ar.d th-2 sec.:F:d sernl,:nndt..:ctor !ayer 28 is d,:,::,ed r.-type. an,:; vtc-:: vei"S~. :-;c,we-ver, tho:: sarr.e type ,:,f 

he'~ereju;;ctior: :1;::;:;:.:. ;!!.so bee:1 used GtH.Ki :_~;lr19s ::.:.h:;::!d Vf:' ::nd2;.s:.r;od. 

w:1~r: ;! p:10:.or: :;f Hg:1t In ·:he :r:fr;::;:r~d sp2r.,Jr:_;r~; ls ;::;:bsorbed :;y cie\rlce ::.:.tn;c·::Jr~ 1 Cl, ;!t"': 2!8ctt·:c: ch~r(~e j;;;, gen~rntf:'d. ChHv h:;!e pr:1irs ci:e Qf:r1ernted !3f:'fGrf:' ·:he 2!~ctmn­

h,:,;e pall" l"'2C::>mb:n-2s, th-2 tirs-:: 3r,d ~econ,:; ser.":i-:OPd:Jctcr V1.ih-2P the j~Pc-::ior. O-::tweei-: tl~:e body :ayers 28 and 30 :s re3,:l~:ed, tho:: tks-:: 3r7,:; sec,:,i-:d sernlcnndt..:ct.:Y ;ayei"S 2 

·rhe e:8:/~rlc f:f:'!d cit 1:1~ j::nctk;r: beh\.'f:'f:r: H r:1nd :rn ;~10ves f:'!ect:on.s lrt~o H:2 rHype ::.:.~t::i:..-:or:d:Jctor !::iyei~ ·rh~ 110:f:s c1;2 rr:Gved i:f::; '~he p-ty:.:e ::.:.f:::1:c::..1;;r;t;:;·:or :ciy~r. r:1:s 

e:e;:.::t:,..11; ha:e 171oveme:;t caus-:s the :ece:ved pho1lVl to G-:r:erates a phctcc:)r:,::;t prDparwx13! t;;,.1 t:;e ::u:111..1-:r. 

sensing tl-,e pho,o,:LllTrnt gen~1-'1,~d in ,h~ tics, an,:, seco;-,d semirnncuctoc layecs 23 3n,j 30; T,:, 11-,is e;-,d, s;;bsceme ·12 f,Fth~;- :ndu,j~s he'1vilv dope,j 1·~gions 32 3nd 34. 

hec1vi!y ·r r:f: kK1p8d ;!!"eel :3:-? :s cGr1r:e:..-::.~r; t:; '~he ;2;,d:;:J: c1nd ::.:.lgnci: prG:;e.s::.:.ir:9 drc:J:tt·y 14 thrG:Jgh 1112 n:Jd2r:1r \/\fh;r;r;\/\f ~•.4 ~r:ci 1112 fjrs·: s2;~1:cor:ciu:..-::.0r !r:1y2r 28. <'3-.'c:~d12r; 

tfJ ::uclear w;r:daw 24 -~he 171~tena: 10 t•e :..;s,2.-_! has~ cryst::il str:Jcture and !c1ttk:e coti.:.:tant si:rnlar ta Hg·re lV 1t1-2 setr:kond:..;cto: !~ye: 28_ (i.e., HgS-2, Hg s, Pt.1 :"e. 

PbS-2, PbS, ~nd Gray si-: c3r. o-:: se!-::c-::ed ii-:ste3d). ,:;-d!d Th:s prov:aes g,:,od ::>hr.":tc cnr.rnct t,etwe-21-: the h-2avt!y dcpe,:; reg:cn 32 ar.d th-2 tirs-:: s-2i-:1!cor.du-:t,:,1· !ay-21· 28. i \Vi:! 

rJrfJviv~ ~- ,J.!t!i:..1ugr: the .sr:1rr:f: t::c11e;i;::;:! :s Gf:'rJosit2G lr: nudec1: wir:ciovvs ✓-~'. ;::;:r:d /..h ::i:. :_~;f:' sc1;~1~ time,, n l::.:. ::J;!cie v,:Hf: ;2::.:.p~c:110 t:18 fo·s'~ .sHr:i:;onductGr !;!yf:'r :-?13 only c1.s r:1 

nucl~atian po:i-,t ace n,:,, as 3n ohmic rnntac. use Fu 0,he 0nnc0e, ,he h~avily ccp~d region 34 is rnnce,:,~d ta ,he ;-,i~tallizatian l,3yer 38 ,3;-,d tile ch;-,1:c con,'1ct. 20 b~tv,een 

tl1e re;~(iOL:t ar.d :;!qno! ~xoces:,:ng cl:"u:it !4 ;~:-:ti tl1e :,f:r:or.d ~;en1b.'"J:'KiL:r:-::o:-- :3·,:--e:--30. :J:-r;-v-!de ;~ lx1nd. Ohr.":tr: r:or.-::oct:; 20 3nd 38 r:or. t,e-::vvo (Hffr:1"!:'=nt :---:1et3!:; .. ::1:ti -::he 

;;,.1:v7i;r__: c;:..1:1t~ct 20 tr:c1~es goorJ ahr.":tc ca::t3c1 ·,:,:lth the r:e3v;!y .-_!oped regior: 34. :11-2t~!!:z~Wx1 !::iyer 36 ;s selected .:.:uch ~s p!c1tF;um far n-typ-: a::ci gold far p-typ-:. :s 

:;electe(i to tnri:-: a gorJd ol1n1ic cnntac-:: ·witl1 -::he ~;e::::cnd ser.":tco1:tiuc-::cr byer :30. 1:-:etal Tt1f: chernlca: !::ye:- 36 is a;so Sf!!ected to l1e 3 :-:i::teria: l:-: 'Nhlcl1 -::he :-:L:r::ei nf tl:e 

fjrs·: s2r~;lconduc:.r;r !~y~r 28 ;!!"8 ::.:.iw:.:r~s.sf:'d. n12r~ :n:Jst ~12 

If 1t1-2 seco:;rJ se:111canduct;;,.1: I aye: 30 acts ~s the t•ase ;;,.1f t:1-: phctccikK!e, H1-2 sec;:..1:;rJ h3!f Hee chc1:g-: r_..:3rrlers ;nstd-2 tr:e c;:..1:;ouc·tor :c1yer JD ::ir-: prese:;t at the i:;tHf::i.-_·e 

\Mi-::h -::he ~;econ(! ser.":tr:01:ti:..1ctcr !;~yer 28. D:·lft tmMa:--ds tt1f:1:-: ar.d :-ecnn:bir.e. P..~; a re:;L:lt of -::h::, 1·f:r:o:---:1bt:1::t:nn. fref! chorge ca:--r!e:--s l'"°Jf!Con1e Tt1f: ef-Hclen::::y r:o:k!cted by 

rJ~s.shfc1tk1;; !~yH 16 i.s rf:'d:Jcev secor:d se:·n:c:;rKiL:cto; :r:1ye; :r: :;rdet· '~o :ed:_;c~ H:e rntf:' of r~c::..1:·nvln~·non of f:e~ chc1:92 c~t-riet·s :r: the .sf:'cond ::.:.f::n:c::..1:1vuc·::;r :ciyf:r :; <'3-. 

tllicd Sff,-,iccndu,:tor lay~r 38 is pmvi,j~d Whff, Q 3,:,s as ,h~ b3s~ ot a pho,o,:,aode. It ·,viii be con~. The th:1·,:, sennirnnductcc 1'1ye, 38 has H sdecte,j such ,h'1t tl-,e 

:..-:or~;pGsitt:..1:1 vc1!u~ :;f /.. i.s !;!t·ge: 111::ir: y. Mf:r:;L:ry r:1nd c:::ivr~;hJ::1 \Nltr: ·:he .s:.olchi:..1:·n~:_;k; r~:c11i0;;;:.:.h:p Vf:'fjr1ed :;y g;-;.-"-·c:J l ·re n ;~1;::;:y b2 for:·n~r; fmrr: :J::1(~ tf::!u;j:_;r~;_ Howevf:r, 

111,2:.-_·ury, r...:acir.":i~F7l, ·te!k:r;um, :71Hc:Jry;zt:v_-/teBuri:J::1, rr;err...::Jry/cad:rnum/0e!ern:)rr;, r.":e:c:)ry/zi::c/se!enll:tr: 171-:r•_·ury, c3drr:1:)rr;, sulfur, me:;.::ury, z:r.c, su!f~F, !e~rJ. ttn, 

te!!u:"i:Jr.":, !eod, t!n. ~;tee: Rhf!l:i:..1:---:1, !eod, t!n. :°";L:lf:..1:--. :1:tiiurr., a:·senlc, a:1tl1:-:ony, gomun1 ~v~u ;~:-:t!n:nny 01· otl:e:· sult;~l1!e rr.ate:-l::ls :,'.:Ch tE qa:!!L:11: ar.ttrr.ony 3rSf!:-dc !t :;l:n:..1:c 

be u:K!ers·taod th::it 171~y c1lsa be used. 

1\cidit1or:a!!y. 0t:u.-_·ture 1 D 1:;c!:..;de.:.: ar. ::i:;t;-reAecti\re co~Hng 40. J\:1tH>:Aectk.1:1 r...:o3t:ng 40 :s t:;e ·th:rci 0emlcond:)ctrx !ayer JU c1:K! is u.:.:ed tc :e.-_!ur_..:e :efl-:r...:tlor. ;;,.1f n:r...::cie:1t 

l:-:fr;~:"f!ti :·ac:atio:-:. ar.tt Tt:e or.ti-:-;~(Ha-::ior. f:oating 4Q !s rr.a(if: of o rr.;~tf!1·:al htNir.g ;~ n:=fr::cti'lf! index be-::v✓f:en -::he 1·f:fr;~ctive !ndex nf tl:e 3trr.r;:;pl:e:--e rv:ti tl1e thi:-d 

serrnrnndcctcv laye, 38" f,m,,ed fcam. rl1e acrti-rene,:t1ve caa-ting 40 is "lorJe cf 2;r,c s;_;mde, zirK seler,ide c,, zinc ,e:lucide, It may : .. e facmec from lead. c,, ;_.,:1er scit&ie 

mmerials may be us~d. Sceucture 1 G is Also, the 'irst p3ssi113ti,:,;-, l3yec 18 3nd c:-,e fas, 3n,:, sec,:,;-,a semicancuc,o;- :ayws 28 and :i-,ciud~s 3 fr~ld pl,3,~ region 42 use,:, to 

:..-:or:trol ·:he :elr:1nve potf:'rf:lc1! of :3D. Hf:'!d p!:::::.~ 4/.. 11::i::.:. fo·st c1:1v secor:d se:·n:c:;r1dL:ct:..1; :r:1ye;.s :-?13 c1nd :3D :n;::;: fjrs'~ !1 i.s rJmviv~d ::nd2r :_~;f:' r~9k1:1 i:f:~t·secnn(~ '~he 

p:3sstvati0r. !:3yer ·1 ti. tie:d ::•late RegloP 42 rn:3y be ,:;oped ii-:t,:, s:..;bstr3t-2 12 er de::,osi-::ed \Vi-::h rr.et:3; nr. the s:Jrtace of ~ubstrnte 12. ·,?"at..: rn:3y 1,,vear :-::. 

Control of ,he ~o,rnti31 :i-, tile ceg:on vi:-.ece l3yers 28, 30 ,3i-,d 16 i;-,,~rsect is innpcrrnnt for d~vice pector;-,iance. is imp,:,i·t3nt. A 'irst p3ssil!3ti,:,i-, is '1pplie,j ,,:, control th~ 

~K1t2r:nr:1: h; tr:is :egk;r1. t.::iyer 16 Is n2;::;:r r:1 Ac1t ~1::ir:d :.:o'~enti;::;:! :n fo.s:. r:1r1d .s~cor:ci .sf:'rrdc:o:1vuc·::;r :c1yf:rs ~'.B r:1nd :rn. ir: order to :..1pt:r~;IJ..e t~;f:' :.:hotodloGf:' d1::ir;::;:ctf:rls1t:..-:;:.:. :n 

,:;;1·;-ff,t aperation, Any ,:,evi,3,:on iron-, ,he fl,3, bane c,:,1-,di,icn ,j;;e m ,he use of th~ supply potential as used "m,ides a s,abl~ surface poten,ial by using 3 campensating 

flf:!d regio:-: ,'!~'- (Lf!., -::he f:i·~;t pas:;!V3tirJ:-: layf:r 18 is ~;e:ef:tf:ti as (:;electe(i tn pos:;ivate tl:e Sf!:-n!r:or.duf:t~x !ayf!I·~; ?8 ond 30). 

r:r::.:.t r:1r:ci .sf:'cond ::.:.f:::1:c::..1;;r;uc·:or :ciy~rs ~'.B r:1r1d JO r:1rf:' forrr:f:d on fh::.:.t rJ;!S.Slvcitio;; !;!yf:'r 16. r:1~ (ff:'"Jw111 ;::;:uto:n~·nc:ciny :e::.:.uHs h; ~ s2!f-pr:1s.s:v;!'~:ng buri~ci ~10;;r;_ ce;;:_;2 ·rh~ 

pcesenc~ ot tl-,e fie:a pi3te 1·~gion 42 incre,3ses th~ surface voitag~ in the junction region t,y g3te voltag~ control. :1-,is ,3:laws op,imintion cf pcsitian. 

1112 fjrs·: ;!t:d ::.:.f:co:1v set::k-:r;r:d:Jctors? se!2ctf:d fm::1 t::cite;l;::;:!s tf:cit opnrr:i ... ~e lr1frnrf:d d2t2cti:;r:; B ~r:ci 30 r:1rf: prevld~ci :..1:1 sd:s1:c11e ::-? hy h~·:emepl:.::::x:c1! ::.:.~!ecnve ;2gi:;r: 

,j~positicn. It wi'I be ,:,one. ThNetor~, this ccnnbi;-,atian cf d~t~ctac sceucture '1nd sut,strnte : 2 :s 3 mo;-,oli,hic 1-,e,erogenrnus Ccns,,u,:, an ep'1'1Xi3I focai plane 3,ra, and 

;~~;soci:!tf: tl1e h··:o-b:·id:zeti str:..,:ctu:-e \stth Ne-:: affectf!ti by ~;110:--tco:---:1:r.r~:;. 

/\ft-21 .:.:ubstrnte 12 ls f;;,.1:me•_! \Nitti :-:ada:..;t a:K! s:gn::il prace0sl::g .-_·irr...::..;ttry 14, i1 ;s he::iv:!y doped. reglcr.s :32 3nd :34 3r.d f;e!d p!~te regk.111 42 3re f{vtr:e•_!_ o: ;s tt? 

Passl\,ra-:::cn ;aye:-:; 1 (, 3n(i 1 B ore ~XO\ilded on sul'"°J~;t1·::te ! 2 . tt:en crJ:-:t::ct The \.Vlr.dmM :s a pos:;!vatio:-: loye:· ::::cvf:r!ng -::he l:eav:!y do~-~ed rer~io:-: 3,'! b··:o- tl1e pt1ot~xl1: g:--aph. 

d:i:!f:d h;:_o tr:f: \.'::::nor1 !ciy~t·s 1 ::1 ;::;:r:d-: B. 1112 fjrs·: t::etcil !~yH is :1~r:1vily ciop2r;, -:-he or:rr:i:; cor:t;,c·:s ~•.CJ r:1rf: pre\.•:df:d byv::icu:J::1 evr:1:.:ot·;!tto:1 :_r; fr;r;~1 tr:f: 011:·nlc con1c1:..-::_::.:. /..0 

to ,h~ aceas 34. Ufte,:, o/f_ A secon,:, phmoli,h,:,grnphic ~1-,:,cess is th~;-, c3rried ,:,Llt to focn-, tile m~1'1lliz'11'on l3vec 3B . .4 rcug:-, s,ep is e;:~cu,ed. :1-,e morphology cf th~ 

:n~·:;!!!:1-;!'~:on !r:1y2; :36 fo:r~;s '~he vour1d;!rie::.:. :;f the .s:_;ucturf:' ~ O ::i;;r; ✓- i.s se!2ct8d '~o b2 ir: 0:1;~1:c co:1t::ict wit:1 :_~;f:' se;~1:cor:ciu:..-::.0r !r:1y2r :3!) of No./... 

r11~r~r:1ftf:'r. :1:_;c!ec1: wlndows ~'.~'.<?6 ~r~ op2r:f:d i:1 pr:1s.s:v;!tk'i:1!r:1y2r::.:.16c1:1v113. <'3-. tf:i:d pr:oto!:tf:og:::ipr:i:; .st~p ls :_;;;;.~ci 10 :n:;rec1.sf:' the 111lckr:e.s::.:.. Nude;::;:r wi:1v0w ~:~·-~ r:1~ 

,:,:,1-,tigurnticn, cinne;-,sions, 3nd spaci;-,g at tile 26 wil' depen,:, an ,he aesire,j detector g~o1-,-,e1ry an,:, tl-,e epit,:,i-,-,e us~d. De,ecmine,:, by th~ chara,:,~r:s,ics ot tl-,e rn;::al 



g:nwth :.:t·oc:2::.:.s. Fo; ~xc1rnpl~. !e1:.H;,!:y f;:._1;~-, :_~;8 r:li:..-::f:;!t· v•,dndovv if tr:f: \.'H~k.:;,: g:nwth occ::_;r::.:. ~;{~ '~he :;;.;,me : e112 ;,s 1f:e venk--:e1: (~row111, th~ vvir1dev•/ \/\fiU grov-; ;,sf ;!S~ ;::;:;-j '~he 

vert!c3! g1·,:,v,,r::h. Th-::y si-:ould b-2 1_.-.rid-::ly spaced cl pan:. Tee i-n~PY n~cle3r ;,vir.dmvs 3re Ta prcvide sp~t!al c,:,i-:strair.ts for tho:: read cut ~Pd sigi-:cll prcc-2sstng c:rcult~ 14 in 12, 

Thf: 11:..,:r.:ber !"Jf \.v:r.rJmMs :,t:ould ;~:so be 1:~dn:r.:tzed. N:..1:--1:1ber !"Jf :l'.iclear \.Vlr.dmMs 22 to 2(, The 1:un1ber 1-v:ti dir.:en~-:Jo:--:s :!l"f: deterr.:inf:ti by tt:e !ate:-;~! grov✓tt1 1·::te re:ati\..-e tc 

the vert;ca: g;:..wvth rnte rd t~l>: flrst s2rr;i::::cr.du•:tor !ayH 28. 11 :..-:an be ;7i;rdm:zed by maxi:11;z:r.g t~l>: spe-:rJ ratic. ~i...:rt~1-:rrr;ore, the sec:..-1:10 The :c1t10 Df the !::it-:r;::;:! grov.:t~; 

:·ate -::c thf! ver:::c;~: grovi.rth 1·::tf: of -::he :;en1iccrKiLir:-::o:· :3ye:· 30 i~; a!:,o tl:e first ;~1:d 3 rr.;~xi:--1:1:..,:r.: l""°Jf:t\.veen tl:e iunct!on bf!t\Meen tt:e second Sf!l!~dr:or.d:Jeto1· layf:1·~; :?g 1-v:ti 3C: 

e1;;r; th~ rne~e1:Hle1:.:r;n :ciyf:r ::t. ::.:.h!"J:i!d VI:' m;!x:r~;iJ..ed :_r; (~:\.·~ th~ p:..1::.:.s:l:!2 dlstci:,cf; ef n:2 :J:i:;k:1~ss :..1f ~:-,~ flrs'~ s2r~;k;er.ductor !~yH 213 i.s By forrnlr.g;::;: thlr:r.e; :;,ye;_ ·:he 

n~P-:1:-er of reqt..:ii·-20 n:..,:d-::ar \1i_1!i-:d:J1.NS 22 -::o 26 is redu,:ed. b-2 dane. By farrning th-2 sec.:F:d sernl,:and:.;ctor !clyer 30 ev-2P thicr.:er, th-2 rnern!Bz3-:::cn :ay-21· 36 ar.d :i-:e 

dls1c1:,cf; be1wf:en ~:-,~ jL:n:..-::_:r;n he1wl:'~n 1112 flrs·: c1nd ;-:i-~c:n:1v sernk-:r;nd:ic:1nr !;::;:yers :-?B ~nd :30 ls g;;_-,;,tl:'r. n1l;-:i- givl:'s rnn:e :.o!f:r~nc:~ to ve1;l;::;:nor1s fr: !;!te:ci! r~rG\/\f1f! :e1~2 Hu. 

,J.f-:~r ope:1ln(~ '~he ;;uG:ee1r w:ndows ~·.? to 26 h; tr:f: pc1:s.:-:i-l\.·;::;::_::rn !ciy~rs ~·.B ;,rid JO, the :e:11;::;:lrdng :"~;I:' r~t::c1h;ln9 pl10~:..1;;_-,;-:i-lst l::.:. r~mo\t'HJ fmrr: :.:c1.s::.:.ivc1~lor: !c1yl:'r ! 6 c1:1v 

subs-::ra-::e ·12 !s removed fror.: its s:.;rface. lacated !n a :mr.r tei-:1::,erature r.:et3aic vapor ph~~e eplt~:<:a! 1·-::ac-::or su,:17 -::hat ii-:-sl-:::..,: c:ea:--:ing at st..:rface~ is ::•erf.:Yrn-2d. :-:: Vi HI b-2 

d:;r:e. On-::.:.itf: su;fa:..-:f:' d2;,rdr:9 :..-:;,r1 be r;r;n~ by :J:tt·;!vlG!et nz:rn~ e~d:ir:9, ;,tGrrdc :1ydm9e:1 l:'tching or u!'~r~vk;!~·:. rndl;,nGr1 er 01112; f:e~ r;,d:c:e1!s 9e;;l:'r8tf:d from 

aaprcpric11e reactc1n1s rn the ;;lasmc1 :ield. "'clL:di"g etctw,g. 

Tho:: 11:.;c!o::cltia:--: ci-ysrn:s me :cc~ted witl~:in -::he Pude~tion wiPd:Jws 22 tc 26 at tl~:e p3ss:v~ti:J11 !3yers ·1:.:, and ·1 B. grmr.r u::•. The i-:1~t-::ria: from which ti-:e p3s~hI3tl,:,p l3yer 1 B 

~r:d 1112 rr:H:~:H1-~'~:en :;,ye; :36 ~r~ fet·med :s nudf:;!'~ed. ·::; :.:t·evl:'rf: cry::.:.t;,! forrn~'~:en, r1:id~;,tior: :..1:..-:c:Jrs n:1:y i:1 :J:f: nudf:;!'~:nn w:n:..fows ~·.?-26. Men2y-n:e f:G\/\f :..1f ;;_-,;,c·:~r:'~s 

lr:to th2 gas p~;ase 2pitaxic1! re3ctr1: is cc1:rte•_! fJU"t ·thrD:..;gt1 :;i__.:r..;:e::i: w:rn.kr,:.:s 22 to 2. rt1-: flrs·t s;_-,1711r..;or.du:..-:tor !ay-:r 2B :.s ch3r.g2rJ tfJ grow a ·f:rst -SHPiccrn.1:)ctfJr !3yer 2.U 

tl1a-:: r.u!"::e3-::e:, 011 -::he :l'.icleatf!(i r:ry:,t;~:s in 6. 

·r he ree1ct;,rf: Aev•/ is f u:'~he: v;,ried 1:..1 grow 1f:e ;-:i-~c::..1:1v sernicond:ic:10: !;::;:ye: 30 rf:~c:tk1;; ·r h~ fi:1;::;:! d1e1r:r~8 i:1 :_~;I:' mc1te: ie1: Aovv c~:is2;-:i- ·:he 1:1:rv sernk-:r;nd:ic:1nr !;::;:ye: 3B to 

gcow. Ru. n·,ally, a ,h'rd actireflection loyer 40 is ap~:iec by vocuuno deposition outs ice ,:·,e 01etal:ic vapor phase re3c,o;·_ is fcrnoe,j OP the semiccn,:,;;ctor layer 33 cf. 

Th-::1·d,:,1·-::, the present iPventloP prav!,:;es th3t tho:: jr,fr3red i-:1~t-::ria: i~ se!-::c-::ed to ,:,::,ti1T:ize Infrared det-2ctia:--:, - lnfrared sign3! ::•i·o,:essiPg m3tert~:s c~i-: be s-::lected to 

:gJ:h::i::I:' ·:he power .s:gn~! p;:..1cf:ssfr:r~ d:c::_;lt. :·: v•,d!! b2 ;,rJ:.:t·ed;,tl:'d '~hc11 e1;; ;,:,:pc1: c11u:s. :;c1n VI:' :.:t·o\.'lGf:d for de1ecnn(~ rndl;::;:nGr1. 1f:c11 :"~;l:'rf:fGrf:. 1:1~ lr:\.'H1ti:;r: k:.:. r10'~ !h~1:tf:'d '~o 

the p,3;·tic;;lar embo•:!'mects sl·,own. exam~:e Foe exa01ple, 3notheI· suitable regicn-seiec,,ve epitaxi'1I growth techni,";;e 01ay be used to fcr01 the 'irst semiconcuc,o;· :ayw. 

lt :--1:13y als!"J t,e :JSf!ti tar tl:e re!::t:ve doping cf thf! fo·s-:: 3r,rJ ~;eccrKi ser.:i!":01:d:..1ctcr !::yers; The funct!nn -::he_y_ perforn1 (le l""°J:!se er !";o!lect!"J:·) rr.;fy 31:£.i be -v-a:·ied. tt1f: Ott:er 

:1wd;fl::::3tkv1.:.: rnay or..;cu: upor: ccn.siderntkv1 of H:e sp2r.Jf:cc1t;on. d:ff,:.::r.g.s, and fol!fJwn:g c!::iims. n1;s 1N;!! b2 made de3r tc 1f12 de3!2:. 
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METHOD AND APPARATUS FOR 
DETECTING INFRARED RADIATION 

1 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

PCT/US88/03792 

This invention relates to the field of infrared sensing, and 

5 more particularly concerns a method and apparatus for detecting 

infrared radiation. 

2. Description of Related Art 

Elemental infrared detectors are often used in surveillance, 

lO target seeking, and search and tracking imaging systems to sense the 

presence of electromagnetic radiation having wavelengths from 1-30 um. 

To detect infrared radiation, these elemental detectors often use 

temperature sensitive pyroelectric and ferroelectric materials such as 

triglicine sulfate and lanthanum doped lead zirconate titanate 

l5 crystals. Such crystals e~hibit spontaneous electrical polarization 

in response to incident infrared radiation which creates a potential 

drop across electrodes attached to the crystals. Photoconductive 

materials such as lead-sulfide and mercury-cadmium-telluride may also 

be used in which the resistance of the material changes as a function 
, 

• 20 of incident radiation. Finally, photovoltaic devices such as those 

fabricated from mercury-cadmium-telluride, indium antirnonide, or 

similar materials may be used in which intrinsic band-to-band 

electron-hole excitation generates a current or voltage which is 

proportional to the incident radiation flux. 

25 Arra.ys of such elemental detectors may be used to form 

thermal imaging systems.. In real-time thermal imaging systems such as 

forward looking infrared ("FLIR") imaging sensors, oscillating prism 
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l mirrors are used to scan radiation emitted by a source across a 
one-dimensional array of elemental detectors. When the elemental 
detectors are used in this manner, the temporal outputs ·Of the 
detectors may be used to generate a two-dimensional representation of 

s the image. In two-dimensional detector array imaging systems which 
can utilize either staring or scanning arrays, the elemental detectors 
produce free charge carriers or currents ~nich may then be monitored 
by an appropriate readout integrated circuit such as a charge-coupled 
device ("CCD"). The output from the CCD can be processed by various 

10 techniques such as time delay and integration or parallel-to-serial 
scan conversion, with the choice depending on the system requirements 
of frame rate, signal-to-noise ratios, etc. Other readout devices may 
also be used. 

While the detector structures described above are effective, 
l5 they generally have several drawbacks in terms of fab:dcation. First, 

many of such detector structures are hybridized in ~hich the detector 
and the readout device are separately fabricated and then mechanically 
bonded. Because the formation of hybridized structures involves 
additional processing steps, such structures tend to have lower yield 

20 during production when compared to monolithic devices (i.e., devices 
in which the detector and the readout and signal processing circuit 
are fabricated in one material system). In addition, there is a 
greater likelihood that defects will be unintentionally introduced 
during fabrication resulting in lower reliability • and reduced 

25 performance. Monolithic detectors, while avoiding the additional 
processing steps required for hybridization, suffer from the necessity 
of using the same material as the infrared detector for the signal 
processing circuits. This material (e.g. y HgCdTe or InSb) invariably 
leads to lower performance signal processing circuits than circuits 

30 formed from silicon or gallium arsenide, for which the fabrication 
technology is well-developed. 
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l SUMMARY OF THE INVENTION 

According to the preferred embodiment of the present 

invention, a method and apparatus for detecting infrared radiation is 

disclosed. The apparatus comprises a substrate having readout and 

5 signal processing circuits integrated therein. The substrate is 

formed from material selected from the group consisting of silicon, 

gallium arsenide, and germanium. A first semiconductor layer is gro~n 

on the substrate from a material selected from the group consisting of 

mercury-cadmium-telluride, mercury-zinc-telluride, rnercury-cadmiurn-

10 selenide, rnercury-zinc-selenide, mercury-cadmium-sulfide, mercury­

zinc-sulfide, lead-tin-telluride, lead-tin-selenide, lead-tin-sulfide, 

indium-arsenide-antimonide, gallium-indium-antimonide, or gallium­

antimonide-arsenide. A second semiconductor layer is then formed on 

the first semiconductor layer. 

15 

20 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

The various advantages of the present invention will become 

apparent to one skilled in the art upon reading the following 

specification and by reference to tbe following drawing in which: 

The FIGURE is a cross-sectional view of the preferred 

embodiment of the apparatus for detecting infrared radiation according 

to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

According to the preferred embodiment of the present 

invention, a structure 10 for detecting infrared radiation is provided 

as shown 4 in the FIGURE. The structure 10 may be used as a single 

detection element, or be part of a multiple-element imaging device. 

The structure 10 comprises a substrate 12 which may be made of 

30 silicon, gallium arsenide, or gem1anium, though it is to be understood 

that other suitable materials may be used. The substrate 12 comprises 

suitable readout and signal processing circuits, generally designated 

by the numeral 14, for converting the output of the semiconductor 

layers described below into useable form. The readout and signal 

35 processing circuits 14 may be similar to that disclosed in Bluzer, N., 

and Stehlac, R., "Buffered Direct Injection of Photocurrents into 
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1 Charge-Coupled Devicesrr, IEEE Transactions on Electron Devices, ED 25, 
n.2 p. 160 February 1978, which is hereby incorporated by reference. 
It should be understood that other suitable means for processing the 
output from the semiconductor layers may be used. 

s To control the electrical properties of the surface of the 
substrate, a first passivation layer 16 is provided. The first 
passivation layer 16 is selected from materials which provide optimum 
passivation for the substrate 12. Such materials may include SiO2 or 
SiN4 , though it is to be understood that other suitable materials may 

lO be used. A second passivation layer 18 is deposited on the first 
passivation layer 16. The second passivation layer 18 is formed of 
one of several materials which provide optimum passivation for the 
infrared-active semiconductor layers described below and fonns a 
surface on which nucleation of the infrared-active semiconductor 

15 layers does not occur. Such materials may include SiO2 or ZnS, though 
it is to be understood that other suitable materials may be used. The 
first and second passivation layers 16 and 18 have a ohmic contact 20 
and a plurality of nucleation windows 22-26. The ohmic contact 20 is 
used for providing electrical conmunication between the second 

20 semiconductor layer described below and the readout and signal 
processing circuits 14. The nucleation windows 22-26 are used for 
providing seed locations for nucleation of the first semiconductor 
layer. In addition, the nucleation window 24 allows electrical 
conmunication between the first semiconductor layer and the readout 

25 

30 

and signal processing circuits 14. 

To generate a photocurrent in response to incident 
radiation, the structure 10 further comprises a first semiconductor 
layer 28 and a second semiconductor layer 30. The first and second 
semiconductor layers 28 and 30 together comprise the base and 
collector layers of a heterojunction photodiode. The first 
semiconductor layer 28 comprises a layer of mercury-cadmium-telluride 
having a stoichiometric relationship defined by Hg1 Cd Te. The 

-X X 
composition value of xis chosen so that the first semiconductor layer 
28 is sensitive to infrared radiation of a particular wavelength in 

35 the infrared spectrum. For example, if the composition value of x is 
chosen to be approximately 0.2, the first semiconductor layer 28 will 
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be sensitive to long wavelength infrared 

wavelength of approximately 10-12 m 

PCT /US88/03792 

radiation having a cut-off 

at the desired operating 

temperature (e.g., 77 Kelvin). It is to be understood, however, that 

the first semiconductor layer 28 may comprise other suitable materials 

s such as mercury-zinc-telluride, rnercury-cadrnium-selenide, rnercury­

zinc-selenide, mercury-cadmium-sulfide, mercury-zinc-sulfide, lead­

tin-telluride, lead-tin-selenide, lead-tin-sulfide, indium-arsenide­

antimonide, gallium-indium-antimonide, or gallium-antirnonide-arsenide. 

The second semiconductor layer 30 comprises a layer of 

10 mercury-cadmium-telluride having a stoichiometric relationship defined 

by Hg1_YCdyTe. The composition value of y may be chosen to be larger 

than the composition value x of the first semiconductor layer 28, and 

may typically have a value of 0.3. It is to be understood, however, 

that other suitable values of y may be chosen and other suitable 

lS materials may also be chosen including mercury-cadmium-telluride, 

mercury-zinc-telluride, m~rcury~admium-sel~nide, mercury-zinc­

selenide, mercury-cadmium-sulfide, mercury-zinc-sulfide, lead-tin­

telluride, lead-tin-selenide, lead-tin-sulfide, indium-arsenide­

antimonide, gallium-indium-antimonide, or gallium-antimonide-arsenide. 

20 The first semiconductor layer 28 acts as a photodiode base 

layer while the second semiconductor 

collector layer. To increase the 

layer 30 acts as a photodiode 

collection efficiency of the 

structure 10, however, the roles of the first and second semiconductor 

layers 28 and 30 may be reversed (i.e., the second semiconductor layer 

25 30 becoming the base layer and the first semiconductor layer 28 the 

collector layer). In this case, the composition value of y will be 

approximately 0.2 and the composition value of x will be approximately 

0.3. More generally, however, the second semiconductor layer 30 will 

become the narrow bandgap material and the first semiconductor layer 

30 28 will become the wide bandgap material. The layers 28 and 30 are 

doped to have impurities of opposite type, i.e., the first 

semiconductor layer 28 being doped p-type and the second sem~conductor 

layer 30 being doped n-type, or vice-versa. It will be appreciated, 

however, that isotype heterojunctions may also be employed. 

35 l'hen a photon of light in the infrared spectrum of interest 

is absorbed by the apparatus structure 10, an electron/hole pair is 
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If the electron/hole pair arrives at the junction between 
and second semiconductor layers 28 and 30 before 

recombining, the electric field at the junction between the first and 
second semiconductor layers 28 and 30 will cause the electron to move 

5 into then-type semiconductor layer and the hole to move into the 
p-type semiconductor layer. This electron/hole migration produces a 
photocurrent which is proportional to the number of photons received. 

To sense the photocurrent generated in the first and second 
semiconductor layers 28 and 30, the substrate 12 further comprises the 

lO heavily doped regions 32 and 34. The heavily doped region 32 allows 
electrical corrmunication between the readout and signal processing 
circuits 14 and the first semiconductor layer 28 through the 
nucleation window 24. The material deposited in the nucleation window 
24 can be HgTe or a similar semi-metallic material with crystal 

J.5 stIUcture and lattice constant similar to the semiconductor layer 28 
(thus, HgSe, HgS, PbTe, PbSe, PbS, and grey Sn could be alternative 

-choices) . This wi 11 provide a better ohmic contact between the 
heavily doped region 32 and the first semiconductor layer 28. TI1e 

same material is simultaneously deposited in nucleation windows 22 and 
20 26, but there it serves only as a nucleation site for first 

semiconductor layer 28, not as an ohmic contact. In addition, the 
heavily doped region 34 allows electrical conmunication between the 
readout and the signal processing circuits 14 and the second 
semiconductor layer 30 through a metallization layer 36 and the ohmic 

25 contact 20. The ohmic contact 20 ,and 36 can be two different metals, 
the ohmic contact 20 chosen to make good ohmic contact with the 
heavily doped region 34, and the metallization layer 36 chosen to make 
good ohmic contact with the second semiconductor layer 30, such as 
platinum for n-type and gold for p--type. The metallization layer 36 

30 must also be chosen to be a material on which nucleation of first 
semiconductor layer 28 is suppressed. 

When the second semiconductor layer 30 acts as the base of 
the photodiode, the free charge carriers in the interior of the second 
semiconductor layer 30 drift toward the interface with second 

J5 semiconductor layer 28 and recombine. The result of this 
recombination is to reduce the efficiency with which free charge 

.. 
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l carriers are collected by the first passivation layer 16. To reduce 

the recanbination velocity of the free charge carriers in the second 

semiconductor layer 30 when the second semiconductor layer 30 acts as 

the base of the photodiode, a third semiconductor layer 38 is 

5 provided. The third semiconductor layer 38 may be fabricated from 

mercury-cadmium-telluride having a stoichiometric relationship defined 

by Hg1 Cd Te, in which the composition value of z is chosen to be 
-z z 

greater than y. It is to be understood, however, that other suitable 

materials may be used such as mercury-cadmium-telluride, mercury-zinc-

lO telluride, mercury-cadmium-selenide, mercury-zinc-selenide, mercury­

cadmium-sulfide, mercury-zinc-sulfide, lead-tin-telluride, lead-tin­

selenide, lead-tin-sulfide, indiurn-arsenide-antimonide, galliurn­

indium-antimonide, or gallium-antimonide-arsenide. 

The structure 10 further includes an anti-reflection coating 

l5 40. The anti-reflection coating 40 is located on the third 

semiconductor layer 38 and is used to reduce the reflection of 

incident infrared radiation. The anti-reflection coating 40 is 

manufactured from a material which has an index of refraction between 

that of air and the third semiconductor layer 38. While the 

20 anti-reflection coating 40 may be fabricated from zinc sulfide, zinc 

selenide, or zinc telluride, other suitable materials may be used. 

The structure 10 also comprises the field plate regions 42 which are 

used to control the relative potential of the first and second 

25 

30 

semiconductor layers 28 and 30 as ~ell as the first passivation 

16. The field plates 42 are located below the region where the 

and second semiconductor layers 28 and 30 intersect the 

passivation layer 16. The field plate regions 42 may either be 

regions in the substrate 12 or metal deposited on the surface of 

substrate 12. 

layer 

first 

first 

doped 

the 

Control of electrical potential in the region where layers 

28, 30 and 16 intersect is essential to device performance. To 

control the electric potential in this region, the first passivation 

layer 16 is chosen to provide stable surface potentials, near the flat 

band potential, in the first and second semiconductor layers 28 and 30 

35 (i.e., the first passivation layer 16 is chosen to passivate the_first 

and second semiconductor layers 28 and 30) and by using the field 
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l plate regions 42 to compensate for any deviation from the flat band 
condition by the use of an applied potential, in the same way as gates 
are used to optimize photodiode performance in current practice. 

The growth of the first and second semiconductor layers 28 
5 and 30 over the first passivation layer 16 provides automatically a 

self-passivated buried junction. The existence of field plate region 
42 permits opt:imization of surface potential in the junction region by 
gate-voltage control. 

By providing a structure as described above, the performance 
l0 of the structure 10 may be optimized both from the signal processing 

viewpoint as well as from that of infrared detection. The substrate 
12 may be silicon, gallium arsenide, or germanium from which signal 
processing circuits of optimum perfonnance can be fabricated. The 
first and second semiconductor layers 28 and 30 which are chosen from 

l5 a material which optimizes infrared detection are then deposited on 
the substrate by heteroepitaxial selected area deposition. The 
combination of this detector structure and the substrate 12 -thus 
constitute a monolithic heteroepitaxial focal plane array, and does 
not suffer from the disadvantages associated with hybridized 

2 o structures. 

The structure 10 may be fabricated in the manner described 
below. Once the substrate 12 has been formed with the readout and 
signal processing circuit 14, the heavily doped regions 32 and 34 as 
well as the field plate regions 42 are formed. The passivation layers 

25 16 and 18 are then deposited on the substrate 12. A contact window is 
then opened by photolithography in the passivation layers 16 and 18 
over the heavily doped region 34. A first layer of metal is applied 
by vacuum deposition and lift-off so as to form the ohmic contact 20 
for the heavily doped region 34. A second photolithographic step is 

30 then performed to fonn the metallization layer 36. The shape of the 
metallization layer 36 is chosen to fonn the boundary of the structure 
10 and is selected to make ohmic contact with the second semiconductor 
layer 30. 

A third photolithographic step is then used to open the 
35 nucleation windows 22-26 in the passivation layers 16 and 18. The 

shape, size and spacing of the nucleation windows 22-26 are to be 
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1 detennined by the desired detector geometry and characteristics of the 

epitaxial growth process used. For example, if the lateral growth 

from the nucleation window occurs at the same rate as the vertical 

growth, then the windows should be spaced as far apart as they are 

s wide. The number of nucleation windows should also be minimized as an 

excessive number of nucleation windows may place spacial constraints 

on the readout and signal processing circuits 14 in the substrate 12. 

The number and size of the nucleation windows 22-26 can be minimized 

by maximizing the ratio of the lateral growth rate to the vertical 

10 growth rate of the first semiconductor layer 28. In addition 1 the 

ratio of the lateral growth rate to the vertical growth rate of the 

second semiconductor layer 30 should also be maximized so as to 

provide the largest possible distance between the junction between the 

first and second semiconductor layers 28 and 30 and the metallization 

is layer 36. By making the first semiconductor layer 28 a thick layer, 

the number of nucleation windows 22-26 required is reduced. Making 

the second semiconductor layer 30 thicker allows nnre tolerance for 

lateral growth rate variation since the distance between the 

metallization layer 36 and the junction between the first and second 

20 semiconductor layers 28 and 30 become larger. 

After opening the nucleation windows 22-26 in the 

passivation layers 28 and 30, the remaining photoresist is removed 

from the passivation layer 16 and the substrate 12 is placed in a 

low-temperature metallorganic vapor phase epitaxial reactor so that 

25 in-situ clean-up of the surface of the substrate 12 can be performed. 

The in-situ surface clean-up may involve ultraviolet ozone etching, 

atanic hydrogen etching, or etching by other free radicals generated 

fran suitable reactant sources in an ultraviolet or plasma field. 

Nucleation crystals are then grown in the nucleation windows 

30 22-26 of the passivation layers 16 and 18. Because the material from 

which the passivation layer 18 and the.metallization layer 36 are 

formed resist the formation of nucleation crystals, the nucleation 

crystals only form in the nucleation windows 22-26. Reactant flow 

into the metallorganic vapor phase epitaxial reactor is then changed 

35 to grow the first semiconductor layer 28 which nucleates on the 

nucleation crystals in the nucleation windows 22-26. The reactant 
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l flow is then further changed to grow the second semiconductor layer 

30. A final change in the reactant flow permits the growth of the 

third semiconductor layer 38. Finally, the anti-reflection layer 40 

is formed on the third semiconductor layer 38 by vacuum evaporation 

5 outside the metallorganic vapor phase reactor. 

It will therefore be seen that the present invention is able 

to provide an apparatus for detecting infrared radiation in which the 

infrared material can be selected to optimize infrared detection, 

while the signal-processing material may be selected to optimize the 

10 signal processing circuits. The present invention should therefore 

not be judged in accordance with this specific example presented 

herein. For example, other suitable area selective epitaxial growth 

techniques may be used for forming the first semiconductor layer. The 

relative doping of the first and second semiconductor layers may also 

15 ~ange, as well as the ftmction which they ·perfonn ( i.-e. , base or 

collector). Other modifications will beccme apparent to the skilled 

practictioner upon a study of the specification, drawings and 

£allowing claims. 
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CLAIMS 

What is Claimed is: 

1. A monolithic structure for detecting infrared radiation 

comprising: 
a substrate having readout and signal processing circuits 

integrated therein, said substrate formed from a material selected 

5 from the group consisting of silicon, gallium arsenide, or germanium; 

a first semiconductor layer gTovm on said substrate from a 

material selected from the group consisting of mercury-cadmium-

telluride, mercury-zinc-telluride, mercury-cadmium-selenide, mercury­

zinc-selenide, mercury-cadmium-sulfide, mercury-zinc-sulfide, lead-

10 tin-telluride, lead-tin-selenide, lead-tin-sulfide, indium-arsenide­

antimonide, gallium-indium-antimonide, or gallium-antimonide-arsenide; 

and 

15 

-a second semiconductor layer grown on said 

semiconductor layer, said first and second semiconductor 

operable to deliver an electrical signal to said readout and 

first 

layers 

signal 

processing circuits in said substrate in response to the infrared 

radiation received by said first and second semiconductor layers. 

1 2. The apparatus of Claim 1, further comprising a first 

first passivation layer disposed between said substrate and said 

semiconductor layer. 

1 3. The apparatus of Cl aim 2, further comprising a second 

passivation layer disposed between said first passivation layer and 

said first semiconductor layer. 

l 4. The apparatus of Claim 3, wherein said first and second 

passivation layers comprises a plurality of nucleation windows 

operable to control the formation of said first semiconductor layer. 
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J. 5. The apparatus of Claim 4, wherein nucleation of said 

J. 

first semiconductor layer occurs only in said nucleation windows. 

6. The apparatus of Claim 4, further comprising a third 
semiconductor layer disposed on said second semiconductor layer, said 
third semiconductor layer operable to reduce the surface recombination 
velocity of the free charge carriers in said second semiconductor 

5 layer. 

J. 7. The apparatus of Claim 6, wherein said first, second and 

J. 

third semiconductor layers are grown by metallorganic vapor phase 
epitaxy. 

8. The apparatus of Claim 1, further comprising a layer of 
anti-reflection material disposed on said third semiconductor layer. 

l 9. A method for detecting infrared radiation comprising: 
exposing a first layer and a second layer of semiconductor 

material to a source of infrared radiation, said first and second 
semiconductor layers being fanned fran a material selected from the 

5 group consisting of mercury-cadmium-telluride, mercury-zinc-telluride, 
mercury-cadmium-selenide, mercury-zinc-selenide, mercury-cadmium­
sulfide, mercury-zinc-sulfide, lead-tin-telluride, lead-tin-selenide, 
lead-tin-sulfide; 

generating a photocurrent in said first and second layers of -
lO semiconductor material; and 

sensing said photocurrent by readout and signal processing 
circuits disposed within a substrate upon which said first and second 
semiconductor layers are grown, said substrate being fonned of a 
material selected fran the group consisting of silicon, gallium 

l5 arsenide~ or gennanium. 

l 10. The method of Claim 9, wherein said first layer of 
semiconductor material 1 said second layer of semiconductor material 
and said substrate comprise a monolithic structure. 
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~ l 11. The method of Claim 9, wherein said first layer of 

l 

1 

l 

semiconductor material is separated from said substrate by a first 

passivation layer. 

12. The method of Claim 11, wherein said first passivation 
layer is separated fran said first layer of semiconductor material by 

a second passivation layer. 

13. The method of Claim 12, wherein said first and second 

passivation layers canprise a plurality of nucleation windows operable 
to control formation of said first layer of semiconductor material. 

14. The method of Claim 9, comprising the additional step 

of reducing the surface recombination velocity of free charge carriers 

in said second layer of semiconductor material by disposing a third 

layer of semiconductor material on said second layer of semiconductor 

5 material. 

1 

l 

l 

15. The method of Claim 14, wherein said first, second, and 

third semiconductor layers are fanned by metallorganic vapor phase 

epitaxy. 

16. The method of Claim 9, further comprising the 

additional step of allowing infrared radiation to pass through a layer 

of anti-reflection material, 

17. An array of monolithic structures for detecting 

infrared radiation, each of said monolithic structures comprising: 

a substrate having readout and signal processing circuits 

integrated therein, said substrate formed from a material selected to 
5 optimize performance of said readout and signal processing circuits; 

a first semiconductor layer grown on said substrate from a 

material selected to optimize infrared detection; 

a plurali~y of passivation layers disposed between said 
substrate and said first layer of semiconductor material; 
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10 a second semiconductor layer disposed on said first 

semiconductor layer operable to deliver an electrical signal to said 
readout and signal processing circuits in said substrate in response 

to the infrared radiation received by said first and second 

semiconductor layers; 
lS a third semiconductor layer disposed on 

semiconductor layer operable to reduce the surface 

velocity of the free charge carriers in said second 

layer; and 

disposed on 

said second 

recombination 

semiconductor 

the third an anti-reflection coating 

20 semiconductor layer, said anti-reflection coating having an index of 
refraction between that of air and the third semiconductor layer. 

l 18. The array o:f Claim 17, wherein said plurality of 
passivation layers comprise a plurality of nucleation windows operable 

to control the growth of said :first semiconductor layer . 

• 
1. 19. The array of Claim 18, wherein one of said nucleation 

windov.,s pennits electrical corrmunication between said first 

semiconductor layer and said readout and signal processing circuits. 

1. 20. The array of Claim 19, wherein said monolithic 

structure further ccmprises an ohmic contact permitting electrical 

corrmunication between said first and second semiconductor layers and 
said read out and signal processing circuits. 
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Amendments to the Claims: 

Please rewrite the claims as follows. These amended claims replace all previously filed claims: 

1. ( currently amended) An integrated structure comprising: 

an array of pillars comprising Si, Ge, and/or Si Ge alloy semiconductor material, 

wherein at least some of the pillars are configured to include 

photodetectors and have respective light-receiving surfaces and respective 

sides; 

wherein at least some of the pillars comprise P-doped and N-doped regions and 

are configured to respond to illumination with light in selected visible and 

infrared wavelengths by generating electrical charge carriers; 

one or more holes that are fabricated as recesses at or under the light-receiving 

surface of each of at least some of the pillars, have elongated or other 

shapes at or parallel to the light-receiving surfaces, extend into the pillars 

to a depth of 100 tol0000 nm, and are filled at least partly with solid 

dielectric material; 

side-isolation comprising solid material between at least portions of the sides of at 

least some of the pillars; 

a solid dielectric material forming a base dielectric region for the array; 

electrical contacts configured to provide electrical pathways coupled electrically 

to at least some of the photodetectors, including for selected reverse­

biasing thereof; 

wherein the presence of said one or more holes increases by a factor of at least 1.1 

the absorption of the light by at least some of the photodetectors relative to 

like photodetectors lacking said holes. 

2. (previously presented) The integrated structure of claim 1, wherein the array is 

monolithically integrated with Si electronic devices. 
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3. (canceled) The integrated circuit of claim 1, in which at least some of the holes are 

elongated along the respective light-receiving surfaces. 

4. ( currently amended) The integrated structure of claim l.1., wherein each of at least some 

of the pillars has a plurality of the elongated holes. 

5. ( currently amended) The integrated structure of claim }1, wherein each of at least some 

of the pillars has only one of the elongated holes. 

6. (currently amended) The integrated structure of claim JJ, in which the light-receiving 

surfaces have respective widths, and the elongated holes extend along less than the 

widths of the light-receiving surfaces of at least some of the pillars in which the holes are 

fabricated. 

7. ( currently amended) The integrated structure of claim 6 in which each of at least some of 

the elongated holes has at least one closed contour remote from respective side edges of 

the light-receiving surface in which the hole is fabricated. 

8. (previously presented) The integrated structure of claim 1, in which the electrical contacts 

are configured to selectively provide electrical fields across at least some of the 

photodetectors. 

9. (previously presented) The integrated structure of claim 1, in which two or more of the 

photodetectors share one of the electrical contacts. 

10. (previously presented) The integrated structure of claim 1, wherein the array is 

monolithically integrated with Si electronic devices for signal processing and 

transmission. 
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11. (previously presented) The integrated structure of claim 1, wherein the array is 

monolithically integrated with Si electronic devices for transmitting electrical signals 

related to accumulations of the charge carriers in at least some of the photodetectors. 

12. (previously presented) The integrated structure of claim 1, in which each of at least some 

of the photodetectors is configured such that the light passes through at least a part of the 

one of the P-doped region and N-doped region of the photodetector before reaching any 

part of the other doped region of the photodetector. 

13. (previously presented) The integrated structure of claim 1, in which the doped regions of 

each of at least some of the photodetectors are configured such that the light passes 

through at least a part of the P-doped region before reaching any part of the N-doped 

reg10n. 

14. (previously presented) An integrated structure comprising: 

an array of pillars comprising Si, Ge, and/or alloyed Si Ge semiconductor material, 

wherein at least some of the pillars have respective sides and respective 

light-receiving surfaces with selected widths and comprise at least one 

photodetector; 

wherein at least some of the pillars comprise P-doped and N-doped regions and 

are configured to respond to illumination with light in selected visible and 

infrared wavelengths by generating electrical charge carriers; 

one or more holes that are fabricated as recesses at or under the light-receiving 

surface of each of at least some of the pillars, 

wherein each of the holes (i) has an elongated shape extending in length over less 

than the width of the light-receiving surface in which the hole is 

fabricated, (ii) has at least one closed contour at the light-receiving surface 

in which the hole is fabricated, (ii) extends into the pillar in which the hole 

is fabricated to a depth of 100 tol0000 nm, and (iv) is filled at least partly 

with solid dielectric material; 
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side-isolation comprising solid material between at least portions of the sides of at 

least some of the pillars; 

a solid dielectric material forming a base dielectric region for the array; 

electrical contacts configured to provide electrical pathways coupled electrically 

to at least some of the photodetectors, including for selected reverse­

biasing thereof; 

wherein the presence of the one or more holes increases, by a factor of at least 

1.1, absorption of the light by at least some of the photodetectors relative 

to like photodetectors lacking the holes; and 

wherein the array is monolithically integrated with Si electronic devices for signal 

processing and transmission. 

15. (previously presented) The integrated structure of claim 14, in which each of at least 

some of the pillars has only one of the elongated holes fabricated therein. 

16. (previously presented) The integrated structure of claim 14, in which each of at least 

some of the pillars has at least two of the elongated holes. 

17. (previously presented) The integrated structure of claim 14, in which each of at least 

some of the photodetectors includes at least one of the holes. 

-5-
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REMARKS 

Applicant submits that the application is in condition for allowance because claim 1 has 

been combined with the subject matter of claim 3 (now canceled), which the Office Action stated 

would be allowable if placed in independent form. Dependent claims 2 and 4-13 claims now 

depend on amended claim 1 that includes the subject matter of allowable claim 3. The Office 

Action states that the remaining claims, which are claims 14-17, are allowed. 

Applicant believes that the rejected claims patentably differ from the applied references 

but, for the sake of having the subject application lead to a patent as soon as possible, plans to 

take up that question in a future divisional application. 

Applicant hereby makes of record a brief communication with the Examiner on 

11/12/2024 to identify a 2013 priority provisional application and two papers filed in the 

immediate parent of the subject application, and another brief communication on 11/22/2024 

advising the Examiner of the filing of Terminal Disclaimers. 

Applicant invites the Examiner to telephone the undersigned if it appears that a call may 

help advance prosecution. 

Please charge any shortfall and credit any overpayments to our Deposit Account number 

600125. 
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including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 11,830,954 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 9,530,905 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

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

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 10,622,498 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/25 (04-13) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING I Docket Number (Optional) 

REJECTION OVER A PENDING "REFERENCE" APPLICATION 309-0015USCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES, INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extenc 
beyond the expiration date of the full statutory term of any patent granted on pending reference Application Number_1_8_/_11,...3_,_4..,.7_4-,-,,..-..,.....,--..... 
filed, February 23, 2023 , as the term of any patent granted on said reference application may be shortened by any terminal disclaimer 
filed prior to the grant of any patent on the pending reference application. The applicant hereby agrees that any patent so granted on the instant 
application shall be enforceable only for and during such period that it and any patent granted on the reference application are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of any patent granted on the instant application that would 
extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the term of any patent granted on 
said reference application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference 
application," in the event that: any such patent granted on the pending reference application expires for failure to pay a maintenance fee, is 
held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 
CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full 
statutory term as shortened by any terminal disclaimer filed prior to its grant. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than 
five (5) years, or both. 

2. [Z] The undersigned is an attorney or agent of record. Reg. No. _2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

11] Terminal disclaimer fee under 37 CFR 1.20(d) is included. 

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

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 9,818,893 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

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

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 11,121,271 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 12,087,871 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 10,446,700 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 11,621,360 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 9,525,084 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

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

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 12,094,903 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: November 13, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 11,791,432 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 9,496,435 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

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

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 10,468,543 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT 309-001 SUSCIPDIV 

In re Application of: Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSENS DEVICES INC. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No. 12,094,903 as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1 .321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [ZJ The undersigned is an attorney or agent of record. Reg. No._2_5~, 1_6_1 _____ _ 

/Ivan S. Kavrukov/ November 22, 2024 
Signature Date 

Ivan S. Kavrukov 
Typed or printed name 

Attorney of Record 917-945-0121 
Title Telephone Number 

[ZJ Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments 
on the amount oft ime you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

Pagel 

This correspondence is in response to the communications received October 31, 2024. 

Claims 1-17 are pending. This office action is being examined under an expedited "special" 

status due to Applicant's Age, see "Petition Decision" document dated October 28, 2024 in the 

file wrapper. 

Notice of Pre-AJA or AJA Status 

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

first inventor to file provisions of the AIA. 

Priority 

The first instance of pillars having recesses formed therein can be found in provisional 

application 61/834,873 (dated June 13, 2013), on pg. 39. Therefore, the instant application's 

effective date is June 13, 2013. 
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Relevant Prior Art 
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Yu et al. (US 9,515,218) Fig. 8A, shown below. This reference alone cannot be used to 

reject claim 1, but has similar structures depicting the state of the art at the time of the invention. 

132 

152 

Fig. 8A 

Hazeghi et al. (US 2013/0125965) Fig. 1 shown below. This reference alone cannot be 

used to reject claim 1, but has similar structures depicting the state of the art at the time of the 

invention. 
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Graham et al. (US 2012/0196401) Fig. 1, shown below. This reference alone cannot be 

used to reject claim 1, but has similar structures depicting the state of the art at the time of the 

invention. 

FIG. 1 
1Ql1 
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Lal et al. (US 9,263,519) Fig. 22a shows the specifics about electrical connections, see 

below. This reference alone cannot be used to reject claim 1, but has similar structures depicting 

the state of the art at the time of the invention. 
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Applicant's Claim to Figure Comparison 

Page 5 

It is noted that this comparison is merely for the benefit of reviewers of this office action 

during prosecution, to allow for an understanding of the examiner's interpretation of the 

Applicant's independent claims as compared to disclosed embodiments in Applicant's Figures. 

No response or comments are necessary from Applicant. 
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Regarding claim 1, the Applicant discloses in Figs. 5B and 49, an integrated structure 

compnsmg: 

an array of pillars ("pillars 524", <][ 0132) comprising Si, Ge, and/or SiGe alloy 

semiconductor material, wherein at least some of the pillars are configured to include 

photodetectors and have respective light-receiving surfaces and respective sides ("The PD (and 

APO) photosensitive area (defined by the P-1-N or P-I-P-1-N junction area)",<][ 0132); 

wherein at least some of the pillars comprise P-doped and N- doped regions and are 

configured to respond to illumination with light in selected visible and infrared wavelengths by 

generating electrical charge carriers ("The PD (and APO) photosensitive area (defined by the P-

1-N or P-I-P-1-N junction area)",<][ 0132); 
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one or more holes that are fabricated as recesses at or under the light-receiving surface of 

each of at least some of the pillars, have elongated or other shapes at or parallel to the light­

receiving surfaces, extend into the pillars to a depth of 100 tolO000 nm, and are filled at least 

partly with solid dielectric material; 

side-isolation comprising solid material between at least portions of the sides of at least 

some of the pillars; 

a solid dielectric material forming a base dielectric region for the array; 

electrical contacts configured to provide electrical pathways coupled electrically to at 

least some of the photodetectors, including for selected reverse-biasing thereof; 

wherein the presence of said one or more holes increases by a factor of at least 1.1 the 

absorption of the light by at least some of the photodetectors relative to like photodetectors 

lacking said holes. 

Claim Rejections - 35 USC§ 103 

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

rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identically disclosed as set forth in section 102, if the differences between the claimed invention and the 
prior art are such that the claimed invention as a whole would have been obvious before the effective 
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed 
invention pertains. Patentability shall not be negated by the manner in which the invention was made. 
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Claims 1, 2, 8, 9 and 12 are rejected under 35 U.S.C. 103 as being unpatentable over Yu 

et al. (US 2011/0309331) in view of Lunev et al. (US 2014/0016660, used to represent the 

provisional application 61/670,808 whose effective date is July 12, 2012) in view of Counil et al. 

(US 2010/0116332) in view of Arimoto et al. (US 5,759,292). 
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Fig. 4 
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30b 

Regarding claim 1, the prior art of Yu discloses in Figs. 4 and 5, an integrated structure 

compnsmg: 

an array of pillars ("nanowires 300", <][ 0079) comprising Si, Ge, and/or SiGe alloy 

semiconductor material ("wherein the silicon substrate 224 comprises an silicon oxide layer 223 

thereon and the first heavily doped semiconductor layer 222 (e.g. heavily doped p type silicon) 

on the silicon oxide layer 223.", <][ 0050, and layers 221 and 225 are silicon as well, "the second 

heavily doped semiconductor layer 225 (e.g. heavily doped n type silicon) is fabricated on the 

layer 221 by a method such as ion implantation and subsequent annealing.",<][ 0051), wherein at 

least some of the pillars are configured to include photodetectors (<][ 0025) and have respective 

light-receiving surfaces and respective sides (top of and side surfaces of nanowires 300); 
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wherein at least some of the pillars (300/200) comprise P-doped (222, shown to be p-type 

in Fig. 4) and N- doped (225, shown to be n-type in Fig. 4) regions and are configured to respond 

to illumination with light in selected visible and infrared wavelengths by generating electrical 

charge carriers (en 0005, "An APD is a highly sensitive semiconductor electronic device that 

exploits the photoelectric effect to convert light to electricity."); 

side-isolation (236, Fig. 4 cont'd) comprising solid material between at least portions of 

the sides of at least some of the pillars ("Space between the nanowires 200 is preferably filled 

with an oxide layer 236.", en 0048); 

a solid dielectric material (part of the base is made up of "SiO2") forming a base 

dielectric region for the array (array of 300/200 are formed on "SiO2" layer); 

electrical contacts (top electrode is 340, en 0079, and bottom electrode is "The metal 

silicide layer 231 forms electrical contact to any electrical components of the substrate 230", en 

0048) configured to provide electrical pathways coupled electrically to at least some of the 

photodetectors (noted electrical contact provide electrical signals to pillars 200/300), including 

for selected reverse-biasing thereof ("By applying a high reverse bias voltage (typically 100-200 

Vin silicon), APDs show an internal current gain (around 100).", en 0005). 

First, Yu does not disclose, "one or more holes that are fabricated as recesses at or under 

the light-receiving surface of each of at least some of the pillars, have elongated or other shapes 
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at or parallel to the light-receiving surfaces, extend into the pillars to a depth of 100 tolO000 nm, 

and are filled at least partly with solid dielectric material". 

Lunev discloses in Fig. 4B (provided below), where pillars are formed with "recesses" in 

the top surfaces, as disclosed in<][ 0051, "The conducting layer of the ohmic contact 218 is 

separated from the corresponding semiconductor contact structure 212A, 212B by a filler 

material 232 (e.g., silicon dioxide or the like). In FIG. 4B, a top surface 234 of the top 

semiconductor layer 216B is roughened or patterned, e.g., by including pyramids, holes, 

etched roughness, or the like, which can be configured to scatter light, e.g., generated in the 

semiconductor contact structure 212B." From<][ 0075, "As described herein, a device including 

an ohmic contact described herein can comprise a light emitting device, such as a light emitting 

diode (LED), a laser diode (LD), a photodiode, and/or the like." 

FIG. 48 

Counil discloses in<][ 0016, where texture surface height 'h' can be formed in dimensions 

between 20nm to 1 um, 30nm to 500nm and 50 nm to 200nm. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 

the invention was effectively filed to use the "one or more holes that are fabricated as recesses at 

or under the light-receiving surface of each of at least some of the pillars, have elongated or other 
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shapes at or parallel to the light-receiving surfaces, extend into the pillars to a depth of 100 

tol0000 nm, and are filled at least partly with solid dielectric material", as disclosed by Lunev 

and Counil in the system of Yu, for the purpose of improving the light extraction efficiency. G. 

TSM: Teaching, Suggestion, Motivation Test. 

Second, Yu does not disclose, "wherein the presence of said one or more holes increases 

by a factor of at least 1.1 the absorption of the light by at least some of the photodetectors 

relative to like photodetectors lacking said holes." 

Arimoto shows in Fig. 5 (provided below), where at least 10% efficiency is gained by 

texturizing the light incident surface. 

Fig. 5 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 

the invention was effectively filed to use the "wherein the presence of said one or more holes 
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photodetectors relative to like photodetectors lacking said holes", as disclosed by Arimoto in the 

system of Yu, for the purpose of improving the internal quantum efficiency which is to say more 

light is converted with the textured surface. G. TSM: Teaching, Suggestion, Motivation Test. 

Regarding claim 2, the prior art of Yu et al. disclose the integrated structure of claim 1, 

wherein the array is monolithically integrated with Si electronic devices (Yu shows in Fig. 5, 

where the noted pillars 200/300 are formed in a system that includes devices in a silicon 

substrate). 

Regarding claim 8, the prior art of Yu et al. disclose the integrated structure of claim 1, 

and Yu discloses, in which the electrical contacts are configured to selectively provide electrical 

fields across at least some of the photodetectors (top electrode is 340, <][ 0079, and bottom 

electrode is "The metal silicide layer 231 forms electrical contact to any electrical components of 

the substrate 230", <][ 0048, and these noted electrodes provide access to electrical signal for all of 

the pillars 200/300). 

Regarding claim 9, the prior art of Yu et al. disclose the integrated structure of claim 1, 

and Yu discloses, in which two or more of the photodetectors share one of the electrical contacts 

(see Fig. 5, where plural 200/300 share noted electrodes). 

Regarding claim 12, the prior art of Yu et al. disclose the integrated structure of claim 1, 

in which each of at least some of the photodetectors is configured such that the light passes 
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through at least a part of the one of the P-doped region and N-doped region of the photodetector 

before reaching any part of the other doped region of the photodetector (the 200/300 above the 

circuitry below, and thus receive light first from external to the overall device system). 

Claims 10 and l lare rejected under 35 U.S.C. 103 as being unpatentable over Yu et al. 

(US 2011/0309331) in view of Lunev et al. (US 2014/0016660, used to represent the provisional 

application 61/670,808 whose effective date is July 12, 2012) in view of Counil et al. (US 

2010/0116332) in view of Arimoto et al. (US 5,759,292) in view of Martin et al. (US 7,276,749). 

Regarding claims 10 and 11, the prior art of Yu et al. disclose the integrated structure of 

claim 1, and Yu does not specify, 

"wherein the array monolithically integrated with Si electronic devices for signal 

processing and transmission", 

"wherein the array is monolithically integrated with Si electronic devices for transmitting 

electrical signals related to accumulations of the charge carriers in at least some of the 

photodetectors". 
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Martin discloses in Fig. IC (provide above), wherein the array monolithically integrated 

with Si electronic devices for signal processing and transmission (the pixel array is supported by 

the signal processing elements "Even/Odd Column Amps & ADS's" and "Timing Control and 

Bias Generator" and the transmission section "Serial 1/0 Port"), 

wherein the array is monolithically integrated with Si electronic devices (Si devices 

already shown in ROIC of Yu) for transmitting electrical signals related to accumulations of the 

charge carriers in at least some of the photodetectors (Martin discloses the pixel array is 

supported by the signal processing elements "Even/Odd Column Amps & ADS's" and "Timing 

Control and Bias Generator" and the transmission section "Serial 1/0 Port"). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 

the invention was effectively filed to use the, 
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"wherein the array is monolithically integrated with Si electronic devices for transmitting 

electrical signals related to accumulations of the charge carriers in at least some of the 

photodetectors", as disclosed by Martin in the system of Yu, for the purpose of providing the 

necessary device components to make the light signals gathered into usable electrical data 

signals and for distributing the gathered electrical data. G. TSM: Teaching, Suggestion, 

Motivation Test. 

Claim 13 is rejected under 35 U.S.C. 103 as being unpatentable over Yu et al. (US 

2011/0309331) in view of Lunev et al. (US 2014/0016660, used to represent the provisional 

application 61/670,808 whose effective date is July 12, 2012) in view of Counil et al. (US 

2010/0116332) in view of Arimoto et al. (US 5,759,292) in view of Kim et al. (US 

2011/0297214). 

Regarding claim 13, the prior art of Yu et al. disclose the integrated structure of claim 1, 

and Yu discloses the opposite orientation to, "in which the doped regions of each of at least some 

of the photodetectors are configured such that the light passes through at least a part of the P­

doped region before reaching any part of the N-doped region." 

Kim et al. (US 2011/0297214) Fig. 2A (shown below) discloses the limitation of, in 

which the doped regions of each of at least some of the photodetectors are configured such that 
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the light passes through at least a part of the P-doped region before reaching any part of the N­

doped region (where p-type is above then-type part of the pillars). 

Phciti:J,AC!ive 

Regrn1 

1QQ 

FIGURE 2A 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 

the invention was effectively filed to use the, 

"in which the doped regions of each of at least some of the photodetectors are configured 

such that the light passes through at least a part of the P-doped region before reaching any part of 

the N-doped region", as disclosed by Kim in the system of Yu, for the purpose of providing the 

practical construction of a light converting diode to create electrical signals from light signals. G. 

TSM: Teaching, Suggestion, Motivation Test. 
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Claims 3-7 are objected to as being dependent upon a rejected base claim, but would be 

allowable if rewritten in independent form including all of the limitations of the base claim and 

any intervening claims. Claims 4-7 are objected to because of their dependency on claim 3. 

Claims 14-17 are allowed. 

The following is an Examiner's statement of reasons for allowance: The integrated 

structure as recited in the claims of the instant invention fail to be taught by the prior art cited of 

interest. 

Regarding claim 14, the prior art of Yu et al. (US 2011/0309331) discloses in Figs. 4 

and 5, a integrated photoconversion array, but fails to disclose the specific characteristic recited 

in the claims of the instant invention e.g. the combination of claimed features of an array of 

pillars comprising Si, Ge, and/or alloyed SiGe semiconductor material, the pillars comprise p­

type and n-type doped regions for generating charge carriers, holes in the light receiving surface 

of at least some of the pillars, the holes are filled with solid dielectric material, side isolation, 

solid dielectric material forming a base dielectric region for the array, electrical contacts, the 

presence of holes increases absorption of light by factor of 1.1, and the array is monolithically 

integrated with electronic devices for signal processing and transmission, in conjunction with the 

feature of, 

"each of the holes has an elongated shape extending in length over less than the width of 

the light receiving surface in which the hole is fabricated". 
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a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 
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"20130020620" 
"20130037100" 
"20130112256" 
"20130125965" 
"20130174904" 
"20130220406" 
"201303417 49" 
"20140045209" 
"20140096816" 
"20140117 401" 
"20150171272").pn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

"9312448".pn. 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L 15 AND L7 AND 
L6 

("6946682" I "7601993" 
I "7923753" 1 "8525227" 
I "8604511" I "8735941" 
I "8941146" I "8969198" 
I "9660043" I 
"20020142548" 
"20070187677" 
"20080173898" 
"20080217625" 
"20080258150" 
"20090035884" 
"20090127575" 
"20090212276" 
"20100059781" 
"20110018024" 
"20110143507" 
"20110198641" 
"20110233520" 
"20110233596" 
"20120049152" 
"20120119189" 
"20120235204" 
"20120248500" 
"20130026519" 
"20130320352" 
"20140016660" 
"20140264454").pn. OR 
("9793439") .urpn. AND 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

2024/11/13 
09:38 AM 

2024/11/13 
10:43 AM 

2024/11/13 
10:51 AM 
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(PGPB I USPT I 
USOC).dbnm. 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L21 

"20110309331" 

"20140016660" 

(texture OR recesses 
OR divots OR holes) 
WITH surface WITH 
(diode) WITH (absorb$3 
OR absorption OR 
efficiency) WITH light 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L25 

(textur$3 OR texturized) 
WITH (("1" OR "10" OR 
"20" OR "30 OR "40 OR 
"50") NEAR 
(nanometer$1 OR 
"nm")) 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L27 AND L 14 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L27 AND L 14 

(textur$3 OR texturized) 
WITH surface WITH 
(increas$3 NEAR 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB) 

(US-PGPUB) 

(US-PGPUB) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/11/13 
10:52 AM 

2024/11/14 
09:38 AM 

2024/11/14 
02:11 PM 

2024/11/14 
02:34 PM 

2024/11/14 
02:34 PM 

2024/11/14 
03:29 PM 

2024/11/14 
03:30 PM 

2024/11/14 
03:30 PM 

2024/11/14 
04:11 PM 
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(efficiency OR absorb$3 
OR absorption)) 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L30 AND L 14 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L30 AND L 14 
AND (percent$3 OR 
"%") 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L30 AND (L 14 
SAME (percent$3 OR 
"%")) 

(@rlpd<="20130613" 
OR 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L30 AND (L 14 
SAME (percent$3 OR 
"%")) 

(signal NEAR 
process$3) AND (output 
OR transmission) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/11/14 
04:11 PM 

2024/11/14 
04:13 PM 

2024/11/14 
04:13 PM 

2024/11/14 
04:14 PM 

2024/11/14 
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L36 244 (@rlpd<="20130613" (US-PGPUB; USPAT; 
OR USOCR) 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND L 14 AND L35 

L37 4526 (@rlpd<="20130613" (US-PGPUB; USPAT; 
OR USOCR) 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND (cmos NEAR 
imager) AND L35 

L38 747 (@rlpd<="20130613" (US-PGPUB; USPAT; 
OR USOCR) 
@rlad<="20130613" 
OR @pd<="20130613" 
OR @ad<="20130613") 
AND (cmos NEAR 
imager) AND ((signal 
NEAR process$3) AND 
(output OR 
transmission)) AND 
monolithic$4 

L39 0 (L2 OR L3 OR L 15) (US-PGPUB; USPAT; 
AND ((integrated NEAR USOCR; FIT (AU, AP, 
structure)(array)(pillars) AT, BE, BG, BR, BY, 
(holes )(p-doped)(n- CA, CH, CN, CS, CU, 
doped)(light NEAR CZ, DD, DE, DK, EA, 
receiving NEAR EE, EP, ES, Fl, FR, GB, 
surfaces)(visible)(infrare HR, HU, ID, IE, IL, IS, 
d)(wavelengths)(photos IT, JP, KR, LT, LU, LV, 
ensitive NEAR MA, OA, RU, SU, WO, 
area)(charge NEAR MC, MD, MY, NL, NO, 
carriers)(holes)(recesse NZ, PH, PL, PT, RO, 
s)(side NEAR RS, SE, SG, SI, SK, 
isolation)(base NEAR TH, TN, TR, TW, UA, 
dielectric)(electrical VN); FPRS; EPO; 
NEAR JPO; DERWENT; 
contacts) (factor) (increa IBM_TDB) 
se)(abosorption)("1.1 ")). 
elm. 

PE2E SEARCH - Search History (Interference) 

There are no Interference searches to show. 

11/14/2024 05:22:48 PM 
Workspace: 18822880 

OR ON ON 

OR ON ON 

OR ON ON 

AND ON ON 

2024/11/14 
04:37 PM 

2024/11/14 
04:44 PM 

2024/11/14 
04:44 PM 

2024/11/14 
05:22 PM 

Page 14of 14 
ER 



Attorney Docket No.: 309-0015USCIPDIV 
Confirmation No.: 5818 

PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
Shih-Yuan WANG 

Application No.: 18/822,880 

Filed: September 3, 2024 

Title: 
MICRO STRUCTURE 
ENHANCED ABSORPTION 
PHOTOSENSITIVE DEVICES 

VIA EFS-Web 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SIR: 

Examiner: EDUARDO A RODELA 

Art Unit: 2893 

CERTIFICATE OF TRANSMISSION 
I hereby certify that this correspondence is being submitted 
through the USPTO Electronic Filing Service addressed to the 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450 

/Mary Ellen Finnegan/ 
Date: November 18, 2024 Name: Mary Ellen Finnegan 

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT 

It is respectfully requested that the documents listed on the attached Information Disclosure Citation 

form PTO/SB/08a be considered by the Patent Examiner in connection with the above-identified application and 

be made of record therein. 

Independent consideration and acknowledgement of the enclosed document are respectfully requested. 

The Commissioner is hereby authorized to charge U.S. PTO Deposit Account 600125 any payment due 

and to credit any overpayment thereto. 

Wissing Miller LLP 
Industrious at Hudson Yards 
31 Hudson Yards, 11th Floor 
New York, NY 10001 

Respectfully submitted, 

/Ivan S. Kavrukov/ 
Ivan S. Kavrukov 
Registration No. 25,161 
Attorney for Applicant 

Attorney's Telephone No.: 917-945-0121 
Attorney's E-mail: ikavrukov@wissingmiller.com 



Doc code: I OS 
Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 18822880 

Filing Date 2024-09-03 

INFORMATION DISCLOSURE First Named Inventor I Shih-Yuan WANG 
STATEMENT BY APPLICANT 

Art Unit 2893 
( Not for submission under 37 CFR 1.99) 

Examiner Name I EDUARDO A RODELA 

Attorney Docket Number 309-0015USCI PDIV 

U.S.PATENTS I Rijffi§yij I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I M\qg I 

U.S.PATENT APPLICATION PUBLICATIONS I Rijffi§yij I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20080083963 2008-04-10 Hsu 

If you wish to add additional U.S. Published Application citation information please click the Add button.I f\qg }I 
FOREIGN PATENT DOCUMENTS IRimgyijl 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 □ 

If you wish to add additional Foreign Patent Document citation information please click the Add button I f\qg }I 
NON-PATENT LITERATURE DOCUMENTS IRimgyijl 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

,_ 

EFSWeb2.1.18 



Application Number 18822880 

Filing Date 2024-09-03 

INFORMATION DISCLOSURE First Named Inventor I Shih-Yuan WANG 
STATEMENT BY APPLICANT 

Art Unit 2893 
( Not for submission under 37 CFR 1.99) 

Examiner Name I EDUARDO A RODELA 

Attorney Docket Number 309-0015USCI PDIV 

1 □ 

If you wish to add additional non-patent literature document citation information please click the Add button I 899 )I 
EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USF'TO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 

EFSWeb2.1.18 



Application Number 18822880 

Filing Date 2024-09-03 

INFORMATION DISCLOSURE First Named Inventor I Shih-Yuan WANG 
STATEMENT BY APPLICANT 

Art Unit 2893 
( Not for submission under 37 CFR 1.99) 

Examiner Name I EDUARDO A RODELA 

Attorney Docket Number 309-0015USCI PDIV 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

~ A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Ivan S. Kavrukov/ Date (YYYY-MM-DD) 2024-11-18 

Name/Print Ivan S. Kavrukov Registration Number 25,161 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.18 



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

EFSWeb2.1.18 



1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 

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

www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME ATTORNEY DOCKET# 

18/822,880 11/18/2024 01 :48:39 PM Z ET 309-001 SUSCIPDIV 

Title of Invention 

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Application Information 

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

PATENT# -

CONFIRMATION# 5818 

PATENT CENTER# 68003337 

CUSTOMER # 139982 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

309-
0015USCIPDIV IDSTransmit 
tal-Final .pdf 

309-0015USCIPDIV 1449-
Final.pdf 

Digest 

DOCUMENT 

309-
0015USCIPDIV IDSTransmittal 
-Final.pdf 

PAGES 

1 

4 

FILED BY Mary Ellen Finnegan 

FILING DATE 09/03/2024 

FIRST NAMED Shih-Yuan WANG 
INVENTOR 

AUTHORIZED BY Ivan Kavrukov 

TOTAL DOCUMENTS: 2 

DESCRIPTION 

Transmittal Letter 

Information Disclosure 
Statement (IDS) Form (SB08) 

SIZE 
(KB) 

446 KB 

1010 KB 

MESSAGE DIGEST(SHA-512) 

BBBC9ADD8C833A72A2D351F384B1286893606CC11F4FEED7 
9FA801DD068A7381310DF936C33CE4C327CDFA69984DC04D 
600646B4107A66985EF7FA5DA27DFC39 



309-0015USCIPDIV 1449-
Final.pdf 

Page 2 of 2 

BBAB28011A89FDOAE2EC6E41C6EDE85C82FBAB494A37EAD 
386F1DB469484D4148247AC44C214C24498A14EE398452985E 
A5068B3F124F216D6F8ED4C1B3E3334 

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 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. 



1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 

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

www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME ATTORNEY DOCKET# 

18/822,880 10/31/2024 04:04:48 PM Z ET 309-001 SUSCIPDIV 

Title of Invention 

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Application Information 

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

PATENT# -

CONFIRMATION# 5818 

PATENT CENTER# 67799981 

CUSTOMER # 139982 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

309-
0015USCIPDIV SecondPreli 
minary Amendment-Final.pdf 

Digest 

DOCUMENT 

309-
0015USCIPDIV SecondPrelimi 
nary Amendment-Final.pdf 

PAGES 

6 

FILED BY Mary Ellen Finnegan 

FILING DATE 09/03/2024 

FIRST NAMED Shih-Yuan WANG 
INVENTOR 

AUTHORIZED BY Ivan Kavrukov 

TOTAL DOCUMENTS: 1 

DESCRIPTION 

Preliminary Amendment 

SIZE 
(KB) 

496 KB 

MESSAGE DIGEST(SHA-512) 

7066265F1E919EC95FE66C4CA20E8B613EE267CF34BB44794 
1B3387A71C6BC77970325D8EA990F3EE087557AEFEC13E6C 
D085B7B13821A7DF60125EB4A483A2F 

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. 



Page 2 of 2 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for 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. 



PATENT 
3 09-00 l 5USCIPDIV 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

Serial No.: 

Examiner: 

Group Art Unit 

Filing Date: 

For: 

Conf. No. 

Shih-Yuan WANG et al. 

18/822,880 

EDUARDO A RODELA 

2893 

09/03/2024 

MICROSTRUCTURE ENHANCED ABSORPTION 
PHOTOSENSITIVE DEVICES 

5818 

Industrious at Hudson Yards 
31 Hudson Yards, 11th Floor 
New York, New York 10001 

CERTIFICATE OF ELECTRONIC FILING 

Date of Transmission: -~O=cto=b=er~3=1~2=0~24~----­

I hereby certify that this correspondence is being transmitted via 
Electronic Filing Services on the date indicated above. 

Mary Ellen Finnegan 
(Typed or printed name of person signing transmittal) 

/Mary Ellen Finnegan/ 
(Signature of person signing transmittal) 

SECOND PRELIMINARY AMENDMENT 

Mail Stop Amendment 
Commissioner for Patents 
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Amendments to the Claims: 

Please rewrite the claims as follows. These amended claims replace all previously filed claims: 

1. ( currently amended) An integrated structure comprising: 

an array of pillars comprising StiL Ge, and/or Si Ge alloy semiconductor material, 

wherein at least some of the pillars are configured faf>----to)ndude 

photodetectors iJ,wt-and __ have respective light-receiving surfaces and 

respective sides; 

wherein at least some of the ph-ehxh~t.{;t:>te·r~·-p,U.LK~l_comprise P-doped and N­

doped regions and are configured to respond to illumination with light in 

selected visible and infrared wavelengths by generating electrical charge 

earners; 

the light-receiving surface of each of at least some of the 

r,11ott:,r1{'h~1trH'BJ?_UJ;F.~~' have elongated or other shapes at_.QLJ?.11D1!Jf,:L1P. the 

light-receiving surfaces, extend into the photedd'-\.~<:.,if.n:5-ttElm:~Jo a depth 

of 100 tol0000 nm, and are filled at least partly with solid dielectric 

material; 

side-isolation comprising solid material between at least portions of the sides of at 

a solid dielectric material forming a base dielectric region for the array; 

electrical contacts configured to provide electrical pathways coupled electrically 

to at least some of the photodetectors, including for selected reverse­

biasing thereof; 

wherein the presence of said one or more holes increases by a factor of at least 1.1 

the absorption of the light by at least some of the photodetectors relative to 

like photodetectors lacking said holes. 

2. (currently amended) The integrated structure of claim 1, wherein the array ef 

l""h'+t'>t"¾et·ef,h'>H,--is monolithically integrated with ~-I--S.Lelectronic devices. 
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3. ( currently amended) The integrated circuit of claim 1, in which at least some of the holes 

are elongated along the respective light-receiving surfaces. 

4. ( currently amended) The integrated structure of claim 3, wherein each of at least some of 

the Jth-Ht'f,fh~,t'-i.~tc,hc'H'fr·EiJL~E'±-.has a plurality of the elongated holes. 

5. (currently amended) The integrated structure of claim 3, wherein each of at least some of 

the tth'-i.1-kxk')-}t,e·k1-F+J?IlLE~'-.has only one of the elongated holes. 

6. (currently amended) The integrated structure of claim 3,, in which the light-receiving 

surfaces have respective widths, and the elongated holes extend along less than the 

widths of the light-receiving surfaces of at least some of the ph'-i.1-te-d,e~t.{;(.:>tf.ff~rmm~;'±jn, 

7. (currently amended) The integrated structure of claim 6 in which each of.at_kast_sorne of 

the elongated holes has at least one closed contour remote from respective side edges of 

8. (previously presented) The integrated structure of claim 1, in which the electrical contacts 

are configured to selectively provide electrical fields across at least some of the 

photodetectors. 

9. (previously presented) The integrated structure of claim 1, in which two or more of the 

photodetectors share one of the electrical contacts. 

10. (currently amended) The integrated structure of claim 1, wherein the array r,f 

ltih'Jt'1.xiet'-i.:eh1-Hl·is monolithically integrated with S-I-·S.Lelectronic devices for signal 

processing and transmission. 
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11. ( currently amended) The integrated structure of claim 1, wherein the array Hf 

p,h-Htfr1.it:+{½'tt'>Ht-is monolithically integrated with ~1-~Lelectronic devices for transmitting 

electrical signals related to accumulations of the charge carriers in at least some of the 

photodetectors. 

12. (currently amended) The integrated structure of claim 1, in which_each_of aUeast_sorne_of 

pb,thxkoies;_,-trn"::-s·iff{'··f-ctfrfig+.i·ff\d--such that the light passes through at least a part of the Dn_t? 

of the f¾l..~_ other .doped region_of the JJhotodetector. 

13. (currently amended) The integrated structure of claim 1, in which the doped regions of 

each of at least some of the photodetectors are configured such that the light passes 

through at least a part of the N{:_-doped region before reaching any part of the NF-doped 

reg10n. 

14. (currently amended) An integrated structure comprising: 

an array of pillars comprising -&l~L Ge, and/or alloyed Si Ge semiconductor 

material, wherein at least some of the pillars -aH}·-c'e-frfigti·H.o{1··it~, 

f.,h-ct~+.*k~t':,fr~'°'-*"~-+h+ri-·have respective sides and _ _r~~il?S'.Sc-:Jj_\~t? light-receiving 

surfaces with selected widths_ and_ comprbe _at Jeast _one pbotodetector; 

wherein at least some of the p,h-ttkxfo-k't,:tttFS--g_i1L"tntcomprise P-doped and N­

doped regions and are configured to respond to illumination with light in 

selected visible and infrared wavelengths by generating electrical charge 

earners; 

the light-receiving surface of each of at least some of the 

wherein each of the holes (i) has an elongated shape extending in length over less 

than the width of the light-receiving surface in which the hole is 
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{~'lfH'H~>{:lfabric,ned, (ii) has at least one closed contour at the light-receiving 

surface in which the hole is f:.,_W-"ffh.odfabricated, (ii) extends into the 

phet-e1;i-e-ttc'\:+e-r·pL]lm)n which the hole is f1;tFH~·ed·{rc~\?I]s.;tttrLto a depth of 

100 tol0000 nm, and (iv) is filled at least partly with solid dielectric 

material; 

side-isolation comprising solid material between at least portions of the sides of at 

a solid dielectric material forming a base dielectric region for the array; 

electrical contacts configured to provide electrical pathways coupled electrically 

to at least some of the photodetectors, including for selected reverse­

biasing thereof; 

wherein the presence of the one or more holes increases, by a factor of at least 

1. 1, absorption of the light by at least some of the photodetectors relative 

to like photodetectors lacking the holes; and 

wherein the array -i.tfphet<cxi-e+s;.'t"kX'::•-is monolithically integrated with SI-.~j_ 

electronic devices for signal processing and transmission . 

. l.5 ... ( currently amended) The integrated structure of claim 14, in which each of at least some 

of the p-h-1;tkxi-e-ttc'\:ti.trn·-.n.ill.1trn .. has only one of the elongated holesJilt~L~5''.:1tt~':5'Ltt~tL~~,~n-

~u~·i.6 ............ (new) The integrated structure of claim 14, in which each of at least some of the 

pillars has at least two of the elongated holes. 

-l-6-.-1_7. ____________ .(new) The integrated structure of claim 14, in which each of at least some of the 

photodetectors includes at least one of the holes. 

-5-
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REMARKS 

This patent application is a divisional of and incorporates by reference parent application 

Ser. Nos. 18/385,213 filed October 30, 2023, which is expected to issue as U.S. Patent No. 

12,087,871 on September 10, 2024, according to Issue Notification dated 08/21/2024. 

Applicant submits that the same examples of support discussed in the immediate parent 

application apply to the claims above, which are entitled to the same 2014 and 2013 filing dates 

through the same chain of continuing applications as the immediate parent of which the subject 

application is a division. 

Applicant invites the Examiner to telephone the undersigned if it appears that a call may 

help advance prosecution. 

Please charge any shortfall and credit any overpayments to our Deposit Account number 

600125. 
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Respectfully Submitted, 

WISSING MILLERLLP 
Attorney for Applicants 
By: /Ivan S. Kavrukov/ 

Ivan S. Kavrukov 
Reg. No. 25,161 
Tel.: (917) 945-0121 
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lnventor(s) 
Shih-Yuan WANG, Palo Alto, CA; 
Shih-Ping WANG, Los Altos, CA; 

Applicant( s) 
W&W Sens Devices, Inc., Los Altos, CA; 

Power of Attorney: The patent practitioners associated with Customer Number 139982 

Domestic Priority data as claimed by applicant 
This application is a DIV of 18/385,213 10/30/2023 PAT 12,087,871 

which is a CIP of 17/974,325 10/26/2022 PAT 11,830,954 
and is a CIP of 18/113,474 02/23/2023 

which is a DIV of 17/707,429 03/29/2022 PAT 11,621,360 
which is a CIP of 17/182,954 02/23/2021 PAT 11,791,432 
which is a DIV of 16/528,958 08/01/2019 PAT 11,121,271 
which is a CIP of 15/979,821 05/15/2018 PAT 10,624,300 

and said 17/707,429 03/29/2022 is a DIV of 17/532,831 11/22/2021 PAT 11,309,444 
which is a CIP of 17/182,954 02/23/2021 PAT 11,791,432 

and said 16/528,958 08/01/2019 is a CIP of 14/947,718 11/20/2015 PAT 10,622,498 
and is a CIP of PCT/US2016/06797712/21/2016 
and is a CIP of 16/042,535 07/23/2018 PAT 10,700,225 
and is a CIP of 16/296,985 03/08/2019 PAT 10,468,543 
and is a CIP of PCT/US2018/043289 07/23/2018 
and is a CIP of PCT/US2018/057963 10/29/2018 
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and claims benefit of 62/794,330 01/18/2019 
and claims benefit of 62/797,141 01/25/2019 
and claims benefit of 62/797,263 01/26/2019 
and claims benefit of 62/800,371 02/01/2019 
and claims benefit of 62/802, 171 02/06/2019 
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and claims benefit of 62/819,669 03/17/2019 
and claims benefit of 62/820,695 03/19/2019 
and claims benefit of 62/828,976 04/03/2019 
and claims benefit of 62/841, 798 05/01/2019 
and claims benefit of 62/843,206 05/03/2019 
and claims benefit of 62/846,554 05/10/2019 
and claims benefit of 62/853,280 05/28/2019 
and claims benefit of 62/860, 115 06/11/2019 
and claims benefit of 62/863,231 06/18/2019 
and claims benefit of 62/863,852 06/19/2019 
and claims benefit of 62/867, 186 06/26/2019 
and claims benefit of 62/868,911 06/29/2019 
and claims benefit of 62/870,533 07/03/2019 
and claims benefit of 62/873,891 07/13/2019 
and claims benefit of 62/874,418 07/15/2019 
and said 15/979,821 05/15/2018 is a CIP of 14/947,718 11/20/2015 PAT 10,622,498 
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and is a CIP of PCT/US2016/06797712/21/2016 
and claims benefit of 62/465, 734 03/01/2017 
and claims benefit of 62/474,179 03/21/2017 
and claims benefit of 62/484,474 04/12/2017 
and claims benefit of 62/487,606 04/20/2017 
and claims benefit of 62/488,998 04/24/2017 
and claims benefit of 62/500,581 05/03/2017 
and claims benefit of 62/505,97 4 05/14/2017 
and claims benefit of 62/509,093 05/20/2017 
and claims benefit of 62/510,249 05/23/2017 
and claims benefit of 62/514,889 06/04/2017 
and claims benefit of 62/521 ,504 06/18/2017 
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and claims benefit of 62/522, 169 06/20/2017 
and claims benefit of 62/527,962 06/30/2017 
and claims benefit of 62/530,281 07/09/2017 
and claims benefit of 62/533,078 07/16/2017 
and claims benefit of 62/533,603 07/17/2017 
and claims benefit of 62/535,801 07/21/2017 
and claims benefit of 62/540,524 08/02/2017 
and claims benefit of 62/542,243 08/07/2017 
and claims benefit of 62/547,728 08/18/2017 
and claims benefit of 62/553,844 09/02/2017 
and claims benefit of 62/556,426 09/10/2017 
and claims benefit of 62/561 ,869 09/22/2017 
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and claims benefit of 62/535,801 07/21/2017 
and claims benefit of 62/540,524 08/02/2017 
and claims benefit of 62/542,243 08/07/2017 
and claims benefit of 62/547,728 08/18/2017 
and claims benefit of 62/553,844 09/02/2017 
and claims benefit of 62/556,426 09/10/2017 
and claims benefit of 62/561 ,869 09/22/2017 
and claims benefit of 62/591,072 11/27/2017 
and claims benefit of 62/599,246 12/15/2017 
and claims benefit of 62/607,860 12/19/2017 
and claims benefit of 62/615,314 01/09/2018 
and claims benefit of 62/623,971 01/30/2018 
and claims benefit of 62/628,764 02/09/2018 
and claims benefit of 62/631,630 02/17/2018 
and claims benefit of 62/633,514 02/21/2018 
and claims benefit of 62/634,692 02/23/2018 
and claims benefit of 62/637,945 03/02/2018 
and claims benefit of 62/639,356 03/06/2018 
and claims benefit of 62/639,472 03/06/2018 
and claims benefit of 62/639,920 03/07/2018 
and claims benefit of 62/640,522 03/08/2018 
and claims benefit of 62/643,010 03/14/2018 
and claims benefit of 62/645,810 03/21/2018 
and claims benefit of 62/646,871 03/22/2018 
and claims benefit of 62/651,053 03/30/2018 
and claims benefit of 62/651,087 03/31/2018 
and claims benefit of 62/652,830 04/04/2018 
and claims benefit of 62/659,067 04/17/2018 
and claims benefit of 62/659,072 04/17/2018 
and claims benefit of 62/662,217 04/24/2018 
and claims benefit of 62/666,005 05/02/2018 
and claims benefit of 62/669, 194 05/09/2018 
and claims benefit of 62/675, 130 05/22/2018 
and claims benefit of 62/677,609 05/29/2018 
and claims benefit of 62/682,909 06/09/2018 
and said 15/309,922 11/09/2016 is a 371 of PCT/US2015/061120 11/17/2015 
and is a CON of 14/943,89811/17/2015 PAT 9,530,905 
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and is a CON of 14/945,00311/18/2015 PAT 9,525,084 
which claims benefit of 62/232,716 09/25/2015 

and claims benefit of 62/213,558 09/02/2015 
and claims benefit of 62/209,311 08/24/2015 
and claims benefit of 62/205,717 08/15/2015 
and claims benefit of 62/199,607 07/31/2015 
and claims benefit of 62/197, 120 07/27/2015 
and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/182,602 06/21/2015 
and claims benefit of 62/175,855 06/15/2015 
and claims benefit of 62/17 4,498 06/11/2015 
and claims benefit of 62/171 ,915 06/05/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/154,675 04/29/2015 
and claims benefit of 62/153,443 04/27/2015 
and claims benefit of 62/139,511 03/27/2015 
and claims benefit of 62/111 ,582 02/03/2015 
and claims benefit of 62/100,025 01/05/2015 
and claims benefit of 62/090,879 12/11/2014 
and claims benefit of 62/081,538 11/18/2014 
and said 14/943,898 11/17/2015 claims benefit of 62/232,716 09/25/2015 
and claims benefit of 62/213,556 09/02/2015 
and claims benefit of 62/209,311 08/24/2015 
and claims benefit of 62/205,717 08/15/2015 
and claims benefit of 62/199,607 07/31/2015 
and claims benefit of 62/197, 120 07/27/2015 
and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/182,602 06/21/2015 
and claims benefit of 62/175,855 06/15/2015 
and claims benefit of 62/17 4,498 06/11/2015 
and claims benefit of 62/171 ,915 06/05/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/154,675 04/29/2015 
and claims benefit of 62/153,443 04/27/2015 
and claims benefit of 62/139,511 03/27/2015 
and claims benefit of 62/111 ,582 02/03/2015 
and claims benefit of 62/100,025 01/05/2015 
and claims benefit of 62/090,879 12/11/2014 
and claims benefit of 62/081,583 11/19/2014 ABN 
and said 14/947,71811/20/2015 is a CON of PCT/US2014/039208 05/22/2014 

which claims benefit of 61 /826,446 05/22/2013 
and claims benefit of 61 /843,021 07/04/2013 
and claims benefit of 61/905,109 11/15/2013 
and claims benefit of 61 /834,873 06/13/2013 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 
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Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

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

If Required, Foreign Filing License Granted: 09/12/2024 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 18/822,880 

Projected Publication Date: 12/26/2024 

Non-Publication Request: No 

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

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Preliminary Class 

136 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

SelectUSA 

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

18/822,880 

139982 

UNITED STATES PATENT AND TRADEMARK 0FFIGE 

FILING or 
371(c)DATE 

09/03/2024 

GRPART 
UNIT FIL FEE REC'D 

832 

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

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

309-0015USCIPDIV 15 2 
CONFIRMATION NO. 5818 

FILING RECEIPT 
Wissing Miller LLP 
Industrious at Hudson Yards 
31 Hudson Yards, 11th Floor 
New York, NY 10001 

I lllll llllllll llll llll llllll~~~~~~~[~l~l~~ij~J~~llll lllll 111111111111111111 

Date Mailed: 09/18/2024 

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

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

lnventor(s) 
Shih-Yuan WANG, Palo Alto, CA; 
Shih-Ping WANG, Los Altos, CA; 

Applicant( s) 
W&W Sens Devices, Inc., Los Altos, CA; 

Power of Attorney: The patent practitioners associated with Customer Number 139982 

Domestic Priority data as claimed by applicant 
This application is a DIV of 18/385,213 10/30/2023 PAT 12,087,871 

which is a CIP of 17/974,325 10/26/2022 PAT 11,830,954 
and is a CIP of 18/113,474 02/23/2023 

which is a DIV of 17/707,429 03/29/2022 PAT 11,621,360 
which is a CIP of 17/182,954 02/23/2021 PAT 11,791,432 
which is a DIV of 16/528,958 08/01/2019 PAT 11,121,271 
which is a CIP of 15/979,821 05/15/2018 PAT 10,624,300 

and said 17/707,429 03/29/2022 is a DIV of 17/532,831 11/22/2021 PAT 11,309,444 
which is a CIP of 17/182,954 02/23/2021 PAT 11,791,432 

and said 16/528,958 08/01/2019 is a CIP of 14/947,718 11/20/2015 PAT 10,622,498 
and is a CIP of PCT/US2016/06797712/21/2016 
and is a CIP of 16/042,535 07/23/2018 PAT 10,700,225 
and is a CIP of 16/296,985 03/08/2019 PAT 10,468,543 
and is a CIP of PCT/US2018/043289 07/23/2018 
and is a CIP of PCT/US2018/057963 10/29/2018 
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and claims benefit of 62/713,455 08/01/2018 
and claims benefit of 62/716,310 08/08/2018 
and claims benefit of 62/717,750 08/10/2018 
and claims benefit of 62/719,689 08/19/2018 
and claims benefit of 62/724,449 08/29/2018 
and claims benefit of 62/733,476 09/19/2018 
and claims benefit of 62/737,062 09/26/2018 
and claims benefit of 62/750,016 10/24/2018 
and claims benefit of 62/770,656 11/21/2018 
and claims benefit of 62/772,498 11/28/2018 
and claims benefit of 62/777, 157 12/09/2018 
and claims benefit of 62/779,693 12/14/2018 
and claims benefit of 62/784,342 12/21/2018 
and claims benefit of 62/794,330 01/18/2019 
and claims benefit of 62/797,141 01/25/2019 
and claims benefit of 62/797,263 01/26/2019 
and claims benefit of 62/800,371 02/01/2019 
and claims benefit of 62/802, 171 02/06/2019 
and claims benefit of 62/802,718 02/08/2019 
and claims benefit of 62/805,850 02/14/2019 
and claims benefit of 62/808,949 02/22/2019 
and claims benefit of 62/819,604 03/17/2019 
and claims benefit of 62/819,669 03/17/2019 
and claims benefit of 62/820,695 03/19/2019 
and claims benefit of 62/828,976 04/03/2019 
and claims benefit of 62/841, 798 05/01/2019 
and claims benefit of 62/843,206 05/03/2019 
and claims benefit of 62/846,554 05/10/2019 
and claims benefit of 62/853,280 05/28/2019 
and claims benefit of 62/860, 115 06/11/2019 
and claims benefit of 62/863,231 06/18/2019 
and claims benefit of 62/863,852 06/19/2019 
and claims benefit of 62/867, 186 06/26/2019 
and claims benefit of 62/868,911 06/29/2019 
and claims benefit of 62/870,533 07/03/2019 
and claims benefit of 62/873,891 07/13/2019 
and claims benefit of 62/874,418 07/15/2019 
and said 15/979,821 05/15/2018 is a CIP of 14/947,718 11/20/2015 PAT 10,622,498 
and is a CIP of 15/309,922 11/09/2016 PAT 9,818,893 
and is a CIP of PCT/US2016/06797712/21/2016 
and claims benefit of 62/465, 734 03/01/2017 
and claims benefit of 62/474,179 03/21/2017 
and claims benefit of 62/484,474 04/12/2017 
and claims benefit of 62/487,606 04/20/2017 
and claims benefit of 62/488,998 04/24/2017 
and claims benefit of 62/500,581 05/03/2017 
and claims benefit of 62/505,97 4 05/14/2017 
and claims benefit of 62/509,093 05/20/2017 
and claims benefit of 62/510,249 05/23/2017 
and claims benefit of 62/514,889 06/04/2017 
and claims benefit of 62/521 ,504 06/18/2017 
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and claims benefit of 62/522, 169 06/20/2017 
and claims benefit of 62/527,962 06/30/2017 
and claims benefit of 62/530,281 07/09/2017 
and claims benefit of 62/533,078 07/16/2017 
and claims benefit of 62/533,603 07/17/2017 
and claims benefit of 62/535,801 07/21/2017 
and claims benefit of 62/540,524 08/02/2017 
and claims benefit of 62/542,243 08/07/2017 
and claims benefit of 62/547,728 08/18/2017 
and claims benefit of 62/553,844 09/02/2017 
and claims benefit of 62/556,426 09/10/2017 
and claims benefit of 62/561 ,869 09/22/2017 
and said 16/528,958 08/01/2019 is a CON of 15/797,821 10/30/2017 PAT 10,446,700 
and said 16/042,535 07/23/2018 is a CIP of 15/797,821 10/30/2017 PAT 10,446,700 
and claims benefit of 62/535,801 07/21/2017 
and claims benefit of 62/540,524 08/02/2017 
and claims benefit of 62/542,243 08/07/2017 
and claims benefit of 62/547,728 08/18/2017 
and claims benefit of 62/553,844 09/02/2017 
and claims benefit of 62/556,426 09/10/2017 
and claims benefit of 62/561 ,869 09/22/2017 
and claims benefit of 62/591,072 11/27/2017 
and claims benefit of 62/599,246 12/15/2017 
and claims benefit of 62/607,860 12/19/2017 
and claims benefit of 62/615,314 01/09/2018 
and claims benefit of 62/623,971 01/30/2018 
and claims benefit of 62/628,764 02/09/2018 
and claims benefit of 62/631,630 02/17/2018 
and claims benefit of 62/633,514 02/21/2018 
and claims benefit of 62/634,692 02/23/2018 
and claims benefit of 62/637,945 03/02/2018 
and claims benefit of 62/639,356 03/06/2018 
and claims benefit of 62/639,472 03/06/2018 
and claims benefit of 62/639,920 03/07/2018 
and claims benefit of 62/640,522 03/08/2018 
and claims benefit of 62/643,010 03/14/2018 
and claims benefit of 62/645,810 03/21/2018 
and claims benefit of 62/646,871 03/22/2018 
and claims benefit of 62/651,053 03/30/2018 
and claims benefit of 62/651,087 03/31/2018 
and claims benefit of 62/652,830 04/04/2018 
and claims benefit of 62/659,067 04/17/2018 
and claims benefit of 62/659,072 04/17/2018 
and claims benefit of 62/662,217 04/24/2018 
and claims benefit of 62/666,005 05/02/2018 
and claims benefit of 62/669, 194 05/09/2018 
and claims benefit of 62/675, 130 05/22/2018 
and claims benefit of 62/677,609 05/29/2018 
and claims benefit of 62/682,909 06/09/2018 
and said 15/309,922 11/09/2016 is a 371 of PCT/US2015/061120 11/17/2015 
and is a CON of 14/943,89811/17/2015 PAT 9,530,905 
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and is a CON of 14/945,00311/18/2015 PAT 9,525,084 
which claims benefit of 62/232,716 09/25/2015 

and claims benefit of 62/213,558 09/02/2015 
and claims benefit of 62/209,311 08/24/2015 
and claims benefit of 62/205,717 08/15/2015 
and claims benefit of 62/199,607 07/31/2015 
and claims benefit of 62/197, 120 07/27/2015 
and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/182,602 06/21/2015 
and claims benefit of 62/175,855 06/15/2015 
and claims benefit of 62/17 4,498 06/11/2015 
and claims benefit of 62/171 ,915 06/05/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/154,675 04/29/2015 
and claims benefit of 62/153,443 04/27/2015 
and claims benefit of 62/139,511 03/27/2015 
and claims benefit of 62/111 ,582 02/03/2015 
and claims benefit of 62/100,025 01/05/2015 
and claims benefit of 62/090,879 12/11/2014 
and claims benefit of 62/081,538 11/18/2014 
and said 14/943,898 11/17/2015 claims benefit of 62/232,716 09/25/2015 
and claims benefit of 62/213,556 09/02/2015 
and claims benefit of 62/209,311 08/24/2015 
and claims benefit of 62/205,717 08/15/2015 
and claims benefit of 62/199,607 07/31/2015 
and claims benefit of 62/197, 120 07/27/2015 
and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/182,602 06/21/2015 
and claims benefit of 62/175,855 06/15/2015 
and claims benefit of 62/17 4,498 06/11/2015 
and claims benefit of 62/171 ,915 06/05/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/154,675 04/29/2015 
and claims benefit of 62/153,443 04/27/2015 
and claims benefit of 62/139,511 03/27/2015 
and claims benefit of 62/111 ,582 02/03/2015 
and claims benefit of 62/100,025 01/05/2015 
and claims benefit of 62/090,879 12/11/2014 
and claims benefit of 62/081,583 11/19/2014 ABN 
and said 14/947,71811/20/2015 is a CON of PCT/US2014/039208 05/22/2014 

which claims benefit of 61 /826,446 05/22/2013 
and claims benefit of 61 /843,021 07/04/2013 
and claims benefit of 61/905,109 11/15/2013 
and claims benefit of 61 /834,873 06/13/2013 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 
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Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

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

If Required, Foreign Filing License Granted: 09/12/2024 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 18/822,880 

Projected Publication Date: 12/26/2024 

Non-Publication Request: No 

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

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

SelectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 

page 6 of 7 



community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 18/822,880 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A 64 N/A 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A 280 N/A 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A 320 N/A 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 15 minus 20 = 0 X = 0 OR 
(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 2 minus 3 = X = 0 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
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"What is a patent?" to assistance with the appiication process. 

• www.uspto.gov/PatentBasics 
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• www.uspto.gov/EntityStatus 

Become a registered electronic filer (eFiler). You'li gain access 

to the full capabilities of Patent Center. As a registered eFiler, 
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of your application, and respond to US PTO correspondence. 

• www.uspto.gov/NewPatentFi!ers 
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intellectual property assets and how to protect them by using 

the USPTO intellectual Property (IP) Identifier. 
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geared for independent inventors without an attorney or 

agent. Follow the link below, cail us at 866-767-3848, or email 

proseassistancecenter@uspto.gov. 

• www.uspto.gov/ProSePatents 
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country, as well as Patent and Trademark Resource Centers in 

libraries in neariy every state, with specialists standing by to 

help you at no cost. 
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