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DETAILED ACTION
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 J 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-AIA or AIA 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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Applicant’s Claim to Figure Comparison
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

comprising:

an array of pillars (“pillars 5247, q 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-I-N or P-I-P-I-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-

I-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 to10000 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. Visit https://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

Patent Owner, W& Wsens - Ex. 2028, p. 8



Receipt date:

Doc code: IDS

12/05/2024

Doc description: Information Disclosure Statement (IDS) Filed

18/822,880 - GAU: 2893

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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INFORMATION DISCLOSURE

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

Application Number

18822880

Filing Date

2024-09-03

First Named Inventor | Shih-Yuan WANG

Art Unit

‘2893

Examiner Name

| EDUARDO A RODELA

Attorney Docket Number

‘ 309-0015USCIPDIV

U.S.PATENTS
Examiner]| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 5315147 1994-05-24 Solomon

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

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 20190001989 2019-01-17 Wang
2 20180102442 2018-04-12 Wang

If you wish to add additional U.S. Published Application citation information please click the Add button

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant T
Initial* No | Number3 Code?| Code4| Date pp Passages or Relevant
Document .
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1 8905043 WO 1989-06-01 Santa Barbara Research D
Center
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Application Number 18822880

Filing Date 2024-09-03
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT Ut |2893
( Not for submission under 37 CFR 1.99)

Examiner Name | EDUARDO A RODELA

Attorney Docket Number ‘309-0015USC|PD|V

3 02502326 Jp 1990-07-26 Santa Barbara Research D
Center

If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
publisher, city and/or country where published.

Examiner]| Cite
Initials* | No

1 Japanese Office Action for application number 2020-131831, dated October 7, 2024. |:|

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

Examiner Signature JEDUARDC A RODELA/ Date Considered 12/19/2024

*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.

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 iff
English language translation is attached.
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Application Number 18822880

Filing Date 2024-09-03
INFORMATION DISCLOSURE First Named Inventor | Shih-Yuan WANG
STATEMENT BY APPLICANT Ut |2893
( Not for submission under 37 CFR 1.99)

Examiner Name | EDUARDO A RODELA

Attorney Docket Number ‘309-0015USC|PD|V

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
[[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

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 /lvan S. Kavrukov/ Date (YYYY-MM-DD) 2024-12-05

Name/Print lvan 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.
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Privacy Act Statement

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

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether 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.
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CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, 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, 8K,
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, FI, 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

OR

OR

ON

ON

ON

ON

ON

ON

2024/12119
03:20 PM

2024/12119
03:20 PM

2024/12/19
03:20 PM
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L49

L50

L51

101

31537

20100313941"["201201
93676"["20120292676"|
"20130207222"["20140
001528"["20150041965
""20160225631"["4571
559"["4637129"|"47164
49"|"5451767"|"545732
7A"|"5625636"|"575705
7""5886374""6027956"
"6177289"|"6667528"|"
7115971"|"7397101"["7
495306"|"7601597"|"76
74563""7772615"'779
5064"|"7893348"["7898
052"["7972934"|"81146
95"'8129710"|"843637
0""8357960"["2005009
2925"["20050184354"|"
20060218740"["200700
92192"["20080265449"|
"20090188557""20100
126548"["20100193766
""20100197068"["4637
129""5457327""71159
71""7397101""750159
7'"7674563""7795064"
"7893346"|"8129710").
PN.

("20070190434"["20080
047604"["20080248608
""20081012582"["2009
0267049"|"2010002906
7'"20100221866"["201
00313941"["201201936
76""20120292676"|"20
130207222"|"20140001
528"['20150041965"["2
0160225631"|"4571559
""4716449""5451767"|"
5625636"|"5757057"["5
886374""6027956"|"61
77289""6667528"'749
5306"|"7772615""7898
052"["7972934"|"81146
95""8357960"|"843637
0").PN.

"20070007621"

H01L31/0236,02363,03
52.cpc.

RS, SE, SG, SI, 8K,
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, FI, 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, 8K,
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, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/12119
03:20 PM

2024/12/19
03:20 PM

2024/12/19
03:20 PM
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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)
L52 95452 L5 OR L14 (US-PGPUB; USPAT; |OR ON ON 2024/12/19
USOCR; FIT (AP, AT, 03:20 PM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, 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)
L53 1111 (@rlpd<="20131115" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR; FIT (AP, AT, 03:20 PM
@rlad<="20131115" AU, BE, BG, BR, BY,
OR @pd<="20131115" |CA, CH, CN, CS, CU,
OR @ad<="20131115") [CZ, DD, DE, DK, EA,
AND L15 AND L7 AND |EE, EP, ES, FI, FR, GB,
L6 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)
L54 391 (@rlpd<="20131115" (US-PGPUB; USPAT; [OR ON ON 2024/12119
OR USOCR) 03:20 PM
@rlad<="20131115"
OR @pd<="20131115"
OR @ad<="20131115")
AND L15 AND L7 AND
L6
L55 508 ("1918848" | "3903427" [(US-PGPUB; USPAT; |OR ON ON 2024/12/19
| "4017332" | "4292512" [USOCR) 03:20 PM
| "4316048" | "4357415"
| "4387265" | "4394571"
| "4400221" | "4443890"
| "4513168" | "4531055"
| "4620237" | "4678772"
| "4827335" | "4846556"
| "4857973" | "4876586"
| "4880613" | "4896941"
12/19/2024 05:03:41 PM Page § of 18
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| "4950625" | "4971928"
| "4972244" | "4990988"
| "5071490" | "5081049"
| "5096520" | "5124543"
| "5217911" | "5247349"
| "5272518" | "5311047"
| "5347147" | "5362972"
| "5374841" | "5391896"
| "5401968" | "5449626"
| "5468652" | "5602661"
| "5612780" | "5671914"
| "5696863" | "5723945"
| "5747796" | "5767507"
| "5798535" | "5844290"
| "5853446" | "5857053"
| "5877492" | "5880495"
| "5885881" | "5900623"
| "5943463" | "5968528"
| "6013871" | "6033582"
| "6037243" | "6046466"
| "6074892" | "6100551"
| "6270548" | "6301420"
| "6326649" | "6388243"
| "6388648" | "6407439"
| "6459034" | "6463204"
| "6542231" | "6563995"
| "6566723" | "6680216"
| "6709929" | "6720594"
| "6771314" | "6805139"
| "6812473" | "6904187"
| "6927145" | "6960526"
| "6967120" | "6969899"
| "6987258" | "6996147"
| "7052927" | "7064372"
| "7105428" | "7106938"
| "7109517" | "7153720"
| "7163659" | "7192533"
| "7208783" | "7230286"
| "7235475" | "7241434"
| "7253017" | "7254151"
| "7262400" | "7265328"
| "7272287" | "7285812"
| "7306963" | "7307327"
| "7311889" | "7326915"
| "7330404" | "7335962"
| "7336860" | "7339110"
| "7358583" | "7381966"
| "7388147" | "7416911"
| "7446025" | "7462774"
| "7471428" | "7491269"
| "7507293" | "7521322"
| "7524694" | "7582587"
| "7582857" | "7598482"
| "7622367" | "7626685"
| "7646138" | "7646943"
| "7647695" | "7649665"
| "7655860" | "7663202"
| "7692860" | "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" |
"20030103744" |
"20030132480" |
"20030160176" |
"20030189202" |
"20030227090" |
"20040011975" |
"20040021062" |
"20040026684" |
"20040058058" |
"20040065362" |
"20040075464" |
"20040095658" |
"20040109666" |
"20040114847" |
"20040118337" |
"20040118377" |
"20040122328" |
"20040124366" |
"20040155247" |
"20040156610" |
"20040160522" |
"20040180461" |
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"20040213307" |
"20040217086" |
"20040223681" |
"20040241965" |
"20040252957" |
"20040261840" |
"20050009224" |
"20050035381" |
"20050082676" |
"20050087601" |
"20050095699" |
"20050109388" |
"20050116271" |
"20050133476" |
"20050161662" |
"20050164514" |
"20050190453" |
"20050201704" |
"20050218468" |
"20050224707" |
"20050242409" |
"20050284517" |
"20060011362" |
"20060027071" |
"20060038990" |
"20060113622" |
"20060115230" |
"20060121371" |
"20060146323" |
"20060162766" |
"20060180197" |
"20060208320" |
"20060257071" |
"20060260674" |
"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" |
"20080047604" |
"20080055451" |
"20080065451" |
"20080073742" |
"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" |
"20080218740" |
"20080224115" |
"20080225140" |
"20080233280" |
"20080237568" |
"20080246020" |
"20080246123" |
"20080248304" |
"20080251780" |
"20080258747" |
"20080260225" |
"20080264478" |
"20080266556" |
"20080266572" |
"20080271783" |
"20080277646" |
"20080283728" |
"20080283883" |
"20080297281" |
"20080311693" |
"20080311712" |
"20090001498" |
"20090020150" |
"20090020687" |
"20090032687" |
"20090046362" |
"20090046749" |
"20090050204" |
"20090052029" |
"20090057650" |
"20090072145" |
"20090104160" |
"20090120498" |
"20090121136" |
"20090127442" |
"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" |
"20090266974" |
"20090272423" |
"20090278998" |
"20090289320" |
"20090305454" |
"20100006817" |
"20100019252" |
"20100019296" |
"20100019355" |
"20100025710" |
"20100078055" |
"20100078056" |
"20100090341" |
"20100101633" |
"20100104494" |
"20100110433" |
"20100116976" |
"20100126573" |
"20100127153" |
"20100132779" |
"20100133986" |
"20100136721" |
"20100148221" |
"20100163714" |
"20100163941" |
"20100178018" |
"20100186809" |
"20100187404" |
"20100200065" |
"20100207103" |
"20100218816" |
"20100229939" |
"20100230653" |
"20100237454" |
"20100240104" |
"20100244108" |
"20100244169" |
"20100249877" |
"20100258184" |
"20100276572" |
"20100277607" |
"20100282314" |
"20100295019" |
"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" |
"20120006390" |
"201200097 14" |
"20120014837" |
"20120029328" |
"20120031454" |
"20120060905" |
"20120075513" |
"20120153124" |
"20120192939" |
"20120196383" |
"20120196401" |
"20120240999" |
"20120258563" |
"20120280345" |
"20120298843" |
"20120313078" |
"20120318336" |
"20120322164" |
"20130000704" |
"20130020620" |
"20130037100" |
"20130112256" |
"20130125965" |
"20130174904" |
"20130220406" |
"20130341749" |
"20140045209" |
"20140096816" |
"20140117401" |
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L56

L57

L58

L59

L60

L61

L62

386

38

36

214

"20150171272").pn.
AND (PGPB | USPT |
USOC).dbnm.

"9312448" pn.

(@rlpd<="20130613"
OR
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L15 AND L7 AND
L6

("6946682" | "7601993"
| "7923753" | "8525227"
| "8604511" | "8735941"
| "8941146" | "8969198"
| "9660043" |
"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 | USPT |
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;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB)
(US-PGPUB)

(US-PGPUB)

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2024/12119
03:20 PM

2024/12119
03:20 PM

2024/12/19
03:20 PM

2024/12/19
03:20 PM

2024/12119
03:20 PM

2024/12/19
03:20 PM

2024/12/19
03:20 PM
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(diode) WITH (absorb$3
OR absorption OR
efficiency) WITH light
L63 277 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L25
L64 1996 (textur$3 OR texturized) [(US-PGPUB; USPAT; |OR ON ON 2024/12/19
WITH (("1" OR "10" OR |USOCR) 03:20 PM
"20" OR "30 OR "40 OR
"50") NEAR
(nanometer$1 OR
"nm"))
L65 245 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/12/119
OR USOCR; FIT (AP, AT, 03:20 PM
@rlad<="20130613" AU, BE, BG, BR, BY,
OR @pd<="20130613" |CA, CH, CN, CS, CU,
OR @ad<="20130613") [CZ, DD, DE, DK, EA,
AND L27 AND L14 EE, EP, ES, FI, 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, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT,;
IBM_TDB)
L66 76 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/12/119
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L27 AND L14
L67 594 (textur$3 OR texturized) | (US-PGPUB; USPAT; |OR ON ON 2024/12/19
WITH surface WITH USOCR) 03:20 PM
(increas$3 NEAR
(efficiency OR absorb$3
OR absorption))
L68 78 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L30 AND L14
L69 36 (@rlpd<="20130613" (US-PGPUB; USPAT; [OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L30 AND L14
AND (percent$3 OR
12/19/2024 05:03:41 PM Page 14 of 18
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"%")
L70 0 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L30 AND (L14
SAME (percent$3 OR
"%"))
L71 0 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR; FIT (AP, AT, 03:20 PM
@rlad<="20130613" AU, BE, BG, BR, BY,
OR @pd<="20130613" |CA, CH, CN, CS, CU,
OR @ad<="20130613") [CZ, DD, DE, DK, EA,
AND L30 AND (L14 EE, EP, ES, FI, FR, GB,
SAME (percent$3 OR [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)
L72 7638562 [(signal NEAR (US-PGPUB; USPAT; |OR ON ON 2024/12/19
process$3) AND (output| USOCR; FIT (AU, AP, 03:20 PM
OR transmission) AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, 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)
L73 244 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND L14 AND L35
L74 4526 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR) 03:20 PM
@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND (cmos NEAR
imager) AND L35
L75 747 (@rlpd<="20130613" (US-PGPUB; USPAT; |OR ON ON 2024/12/19
OR USOCR) 03:20 PM
12/19/2024 05:03:41 PM Page 15 of 18
Workspace: 18822880 ER

Patent Owner, W& Wsens - Ex. 2028, p. 27




@rlad<="20130613"
OR @pd<="20130613"
OR @ad<="20130613")
AND (cmos NEAR
imager) AND ((signal
NEAR process$3) AND
(output OR
transmission)) AND
monolithic$4

L76 0 (L2 OR L3 OR L15) (US-PGPUB; USPAT; |AND ON ON 2024/12/19
AND ((integrated NEAR |USOCR; FIT (AU, AP, 03:20 PM
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, FI, 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").

clm.

L77 36 ((US-11282970-B1 OR |(US-PGPUB; USPAT; |OR ON ON 2024/12/19
US-9515218-B2 OR USOCR; FIT (AU, AP, 03:20 PM
US-8384007-B2 OR AT, BE, BG, BR, BY,

US-9793439-B2 OR CA, CH, CN, CS, CU,
US-9312448-B2 OR CZ, DD, DE, DK, EA,
US-9196763-B2 OR EE, EP, ES, FI, FR, GB,
US-8835905-B2 OR HR, HU, ID, IE, IL, IS,
US-8970751-B2 OR IT, JP, KR, LT, LU, LV,
US-9362459-B2 OR MA, OA, RU, SU, WO,
US-7833425-B2 OR MC, MD, MY, NL, NO,
US-8592949-B2 OR NZ, PH, PL, PT, RO,
US-5759292-A OR US- [RS, SE, SG, SI, SK,
7276749-B2).did. AND |TH, TN, TR, TW, UA,
USPT.dbnm.) OR ((US- [VN); FPRS; EPO;
20130125965-A1 OR  [JPO; DERWENT;
US-20130112256-A1 IBM_TDB)
OR US-20120313078-
A1OR US-
20120298843-A1 OR
US-20120196401-A1
OR US-20120153124-
A1OR US-
20110315988-A1 OR
US-20110309331-A1
OR US-20110297214-
A1OR US-
20110272014-A1 OR
US-20110253982-A1
OR US-20110226937-
A1OR US-
12/19/2024 05:03:42 PM Page 16 of 18
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L78 36

20110180894-A1 OR
US-20110133160-A1
OR US-20110057286-
A1OR US-
20140016660-A1 OR
US-20130026519-A1
OR US-20140070245-
A1 OR US-
20140174521-A1 OR
US-20130330871-A1
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-
7276749-B2).did. AND
USPT.dbnm.) OR ((US-
20130125965-A1 OR
US-20130112256-A1
OR US-20120313078-
A1 OR US-
20120298843-A1 OR
US-20120196401-A1
OR US-20120153124-
A1 OR US-
20110315988-A1 OR
US-20110309331-A1
OR US-20110297214-
A1 OR US-
20110272014-A1 OR
US-20110253982-A1
OR US-20110226937-
A1 OR US-
20110180894-A1 OR
US-20110133160-A1
OR US-20110057286-
A1 OR US-
20140016660-A1 OR
US-20130026519-A1
OR US-20140070245-
A1 OR US-
20140174521-A1 OR
US-20130330871-A1
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, FI, 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, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2024/12/19
03:20 PM

12/19/2024 05:03:42 PM
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A1 OR US-
20100116332-A1 OR
US-20140125851-

A1).did. AND
PGPB.dbnm.)

L79 17 ("3620829" | "4078945" [(US-PGPUB; USPAT; |OR ON ON 2024/12/19
| "4227942" | "4640001" |USOCR) 03:20 PM

| "4675466").pn. OR
("5759292").urpn. AND
(PGPB | USPT |
USOC).dbnm.

PE2E SEARCH - Search History (Interference)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 0 (L43 OR L44 OR L52) [(US-PGPUB; USPAT) [(AND ON ON 2024/12/19
AND 05:03 PM

((array)(pillars)(semicon
ductor)(photodetectors)(
light-receiving NEAR
surfaces)(P-doped)(N-
doped)(regions)(visible)
(infrared)(wavelengths)(
electrical NEAR charge
NEAR
carriers)(holes)(recesse
s)(elongated)(depth)(iso
lation)(solid NEAR
dielectric NEAR
material)(absorption)(fa
ctor)).clm.
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statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
[[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /lvan S. Kavrukov/ Date (YYYY-MM-DD) 2024-09-03

Name/Print lvan 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.
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