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REMARKS 

Priority and Paragraph 112(a) 

Examples of support are outlined below in the subject application and in the 2013 

provisional applications that are incorporated by reference and to which priority is claimed. 

FIG. SB of the subject application illustrates an example of an array of vertical pillars of 

semiconductor material such as Si, and FIG. 49 illustrates an example of an in-pillar hole (pillar 

with hole). Both are reproduced below. 

FIG. 49 

As seen in FIG. SB and explained in the text of the subject application, each pillar S24 

has a light receiving surface that is on top of the pillar in this example, illuminated with light 

(photons) in the direction of one or both arrows, has sides, and has at least one photodetector of 

Si, Ge, or SiGe formed in the pillar. 

The width of a pillar can be S0-2000 nm 1 and the height of a pillar can be 100-10000 

nm.2 Each photodetector has P-doped and N-doped regions and is configured to generate 

electrical charge carriers in the semiconductor material of the photodetector formed in the pillar 

in response to light that is in the visible and infrared wavelengths and illuminates the light­

receiving surface of the pillar. 

1 Provisional application 61/826,446 filed May 22, 2013, page 12; "The shape of the pillar can be ... rectangle .... 
The pillar diameter range from 50-2000 nm .... ", 
2 Provisional application 61/826,446 filed May 22, 2013, page 12: "[P]illars can be 100-10000 nm in length .... " 
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Each of the pillars in the array of FIG. SB can be a "pillar with a hole" as in the example 

of FIG. 49. 3 Each in-pillar hole extends into the pillar in the direction of the light, down into the 

pillar in this example. 

Dielectric material S22 such as oxide forms solid isolation between pillar side walls and, 

with in-pillar holes in the pillars, fills at least a part of the holes,4 and the in-pillar holes can be 

oxidized.5 Electrical contacts as seen in the example of FIG. SB provide pathways to the 

photodetectors and can reverse-bias them.6 The presence of the in-pillar holes increases 

absorption by a factor of at least 1.1 compared to like photodetectors without holes or to bulk 

semiconductor without holes.7 

The array of pillars can be monolithically integrated with Si electronic devices.8 The in­

pillar holes can be elongated - FIG. 46 of the subject application illustrates some examples of 

holes that are longer in one direction than in an orthogonal direction along the light-receiving 

surface of a pillar and additionally illustrate that a pillar can have a single hole or multiple holes 

and that at least one contour of a hole can be away from the outline of a pillar as seen in top 

view.9 

Section 103 

The references identified in the Office Action, page 8, post-date the 2013 priority of the 

subject application. 

IPRs and PGR regarding commonly assigned patents 

3 See also provisional application 61/826,446 filed May 22, 2013, page 16; "[T]he microstructure can have both 
pillars and holes coexist, can be concentric (pillar within a hole or hole within a pillar or multiple concentric 
hole/pillar, not necessarily circular.. .. " 
4 See also Figure 8 in page 6 of provisional application 61/826,446 filed May 22, 2013. 
5 See also provisional application 61/826,446 filed May 22, 2013, page 16: "[P] atrial filling of the holes with filler 
.... "Page 10: "[T]hermal oxidation of exposed surfaces .... " 
6 See also provisional application 61/826,446 filed May 22, 2013, page 14: "The photodiode is reversed biased .... " 
7 Subject application paragraph 114 (factor of 1.1 to over 100), and provisional application 61/826,446 filed May 
22, 2013, Table 8 in page 8, and page 16 (enhancement of the bulk absorption constant). Subject application 
paragraph [00114]. 
8 Provisional application 61/826,446 filed May 22, 2013, page 1: "Compatible with Si Photonics, CMOS processes 
... integration with CMOS highly desirable." Provisional application 61/834,873 filed June 13, 2013, pages 1-2: 
"[T]he detector array can be monolithically integrated with Si electronic devices such as bipolar transistors, CMOS 

" 
9 See also Fig. 12 in provisional application 61/834,873 filed June 13, 2013. 
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REMARKS 

With this Supplemental Response, Applicant corrects a claim numbering issue noticed 

after filing its Response to the Non-Final Office Action dated September 16, 2025. More 

specifically, in the Preliminary Amendment filed on January 24, 2025, Applicant canceled 

claims 1-17 and added new claims 18-36. In the Response to the Non-Final Office Action dated 

September 16, 2025, Applicant again canceled claims 1-17, did not cancel claims 18-36 and 

added new claims 18-30, which is inconsistent with Office rules. Therefore, in this 

Supplemental Response, Applicant recognizes that claims 1-17 were previously canceled, has 

canceled claims 18-36 and adds new claims 37-49 (which are the same as improperly number 

new claims 18-30). 

Interview Summary 

Applicant's representative would like to thank Examiner Rodela for his time and 

professionalism during the interview conducted on September 26, 2025 (the "Interview"). 

During the Interview, Applicant's representatives, Gerard Wissing and Ivan Kavrukov, advised 

the Examiner of the above described claim numbering issue and provided the Examiner with 

additional background information regarding U.S. Publication No. US 2012/0049044 to Kuboi 

identified on page 8 of this Response. There was no discussion regarding claim amendments, 

except to suggest to Examiner Rodela that Applicant is willing to discuss claim amendments in 

order to advance prosecution of the subject application. 

Priority and Paragraph 112(a) 

Examples of support are outlined below in the subject application and in the 2013 

provisional applications that are incorporated by reference and to which priority is claimed. 

FIG. SB of the subject application illustrates an example of an array of vertical pillars of 

semiconductor material such as Si, and FIG. 49 illustrates an example of an in-pillar hole (pillar 

with hole). Both are reproduced below. 

-1-
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FJG. 49 

As seen in FIG. SB and explained in the text of the subject application, each pillar S24 

has a light receiving surface that is on top of the pillar in this example, illuminated with light 

(photons) in the direction of one or both arrows, has sides, and has at least one photodetector of 

Si, Ge, or SiGe formed in the pillar. 

The width of a pillar can be S0-2000 nm 1 and the height of a pillar can be 100-10000 

nm.2 Each photodetector has P-doped and N-doped regions and is configured to generate 

electrical charge carriers in the semiconductor material of the photodetector formed in the pillar 

in response to light that is in the visible and infrared wavelengths and illuminates the light­

receiving surface of the pillar. 

Each of the pillars in the array of FIG. SB can be a "pillar with a hole" as in the example 

of FIG. 49. 3 Each in-pillar hole extends into the pillar in the direction of the light, down into the 

pillar in this example. 

Dielectric material S22 such as oxide forms solid isolation between pillar side walls and, 

with in-pillar holes in the pillars, fills at least a part of the holes,4 and the in-pillar holes can be 

1 Provisional application 61/826,446 filed May 22, 2013, page 12; "The shape of the pillar can be ... rectangle .... 
The pillar diameter range from 50-2000 nm .... ", 
2 Provisional application 61/826,446 filed May 22, 2013, page 12: "[P]illars can be 100-10000 nm in length .... " 
3 See also provisional application 61/826,446 filed May 22, 2013, page 16; "[T]he microstructure can have both 
pillars and holes coexist, can be concentric (pillar within a hole or hole within a pillar or multiple concentric 
hole/pillar, not necessarily circular.. .. " 
4 See also Figure 8 in page 6 of provisional application 61/826,446 filed May 22, 2013. 
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oxidized.5 Electrical contacts as seen in the example of FIG. SB provide pathways to the 

photodetectors and can reverse-bias them.6 The presence of the in-pillar holes increases 

absorption by a factor of at least 1.1 compared to like photodetectors without holes or to bulk 

semiconductor without holes.7 

The array of pillars can be monolithically integrated with Si electronic devices.8 The in­

pillar holes can be elongated - FIG. 46 of the subject application illustrates some examples of 

holes that are longer in one direction than in an orthogonal direction along the light-receiving 

surface of a pillar and additionally illustrate that a pillar can have a single hole or multiple holes 

and that at least one contour of a hole can be away from the outline of a pillar as seen in top 

view.9 

Section 103 

The references identified in the Office Action, page 8, post-date the 2013 priority of the 

subject application. 

IPRs and PGR regarding commonly assigned patents 

IPR and PGR petitions were filed challenging claims in six patents in the family of the 

subject application, 10 five of which are in a patent infringement action. 11 

5 See also provisional application 61/826,446 filed May 22, 2013, page 16: "[P] atrial filling of the holes with filler 
.... "Page 10: "[T]herrnal oxidation of exposed surfaces .... " 
6 See also provisional application 61/826,446 filed May 22, 2013, page 14: "The photodiode is reversed biased .... " 
7 Subject application paragraph 114 (factor of 1.1 to over 100), and provisional application 61/826,446 filed May 
22, 2013, Table 8 in page 8, and page 16 (enhancement of the bulk absorption constant). Subject application 
paragraph [00114]. 
8 Provisional application 61/826,446 filed May 22, 2013, page 1: "Compatible with Si Photonics, CMOS processes 
... integration with CMOS highly desirable." Provisional application 61/834,873 filed June 13, 2013, pages 1-2: 
"[T]he detector array can be monolithically integrated with Si electronic devices such as bipolar transistors, CMOS 

" 
9 See also Fig. 12 in provisional application 61/834,873 filed June 13, 2013. 
10 The IPRs are: (1) Case IPR2025-00993 on patent 12,087,871, (2) Case IPR2025-00994 on patent 11,621,360; (3) 
Case IPR2025-00995 on patent 10,468,543; (4) Case IPR2025-00996 on patent 10,446,700; and (5) Case IPR-00997 
on patent 9,525,084. Applicant is concurrently submitting an IDS identifying the total of 7 references on which the 5 
IPRs rely to challenge patentability under Sections 102 or 103. The PGR is Case PGR2025-00082 for patent 
12,243,948. 

11 The action is: W&Wsens Devices Inc. v. Samsung Elecs. Co., Case No. 2:24-cv-00854-JRG (E.D. Tex.). 
Defendants have filed pleadings identifying purported prior art, which are available through Pacer. Applicant offers 
to any of the several hundred patents, published applications, and non-patent publication listed in such pleadings if 
the Office requests it. 
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Application/Control Number: 19/036,506 
Art Unit: 2893 

DETAILED ACTION 

Page2 

This correspondence is in response to the communications received September 26, 2025. 

Claims 3 7-49 are pending. 

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 

In light of Applicant's clarification regarding priority in the remarks dated September 26, 

2025, Examiner agrees with Applicant's assessment of priority. 

Claim Rejections - 35 USC§ 112 

The l 12a rejections to (previous) claims 18 and 32 have been withdrawn in light of the 

remarks provided on September 26, 2025. 

REASONS FOR ALLOWANCE 

Claims 37-49 are allowed. 
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Application/Control Number: I9/036,506 
Art Unit: 2893 

Page 3 

The following is an Examiner's statement of reasons for allowance: The pillar shaped 

light photodiode array as recited in the claims of the instant invention fail to be taught by the 

prior art cited of interest. 

Regarding claim 37, the prior art discloses pillar shaped light photodiode array, but fails 

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

combination of claimed features of the specified semiconductor material based pillars with n and 

p doped regions, holes in the light entry surface, side isolation, electrical contacts, in conjunction 

with the limitations of, 

"including for selected reverse-biasing at least some of the photodetectors; 

wherein the presence of the in-pillar holes increases by a factor of at least I. I the 

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

pillars lacking said holes." 

A prior art rejection in view of Dutta (US 8,357,960) in view of Hsu et al. (US 

2008/0083963) in view of Dutta (US 8,I06,289), was attempted, however, several of the claim 

limitations were not able to be addressed by the prior art. 
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