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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

On the Title Page 

Please add the following information after item (60) of the Related U.S. Application Data information 
on page 2: 
-- Provisional application No. 62/290,391, filed on Feb. 2, 2016, Provisional application No. 
62/304,907, filed on Mar. 7, 2016, Provisional application No. 62/334,934, filed on May 11, 2016, 
Provisional application No. 62/338,263, filed on May 18, 2016, Provisional application No. 
62/346,850, filed on Jun. 7, 2016, Provisional application No. 62/359,349, filed on Jul. 7, 2016, 
Provisional application No. 62/366,188, filed on Jul. 25, 2016, Provisional application No. 
62/368,109, filed on Jul. 28, 2016, Provisional application No. 62/374,828, filed on Aug. 13, 2016, 
Provisional application No. 62/376,869, filed on Aug. 18, 2016, Provisional application No. 
62/380,364, filed on Aug. 27, 2016, Provisional application No. 62/383,391, filed on Sep. 3, 2016, 
Provisional application No. 62/383,479, filed on Sep. 4, 2016, Provisional application No. 62/394,222, 
filed on Sep. 14, 2016, Provisional application No. 62/398,607, filed on Sep. 23, 2016, Provisional 
application No. 62/401,126, filed on Sep. 28, 2016, Provisional application No. 62/406,999, filed on 
Oct. 12, 2016, Provisional application No. 62/414,671, filed on Oct. 29, 2016. 
Provisional application No. 62/465,734, filed on Mar. 1, 2017, Provisional application No. 
62/474,179, filed on Mar. 21, 2017, Provisional application No. 62/484,474, filed on Apr. 12, 2017, 
Provisional application No. 62/487,606, filed on Apr. 20, 2017, Provisional application No. 
62/488,998, filed on Apr. 24, 2017, Provisional application No. 62/500,581, filed on May 3, 2017, 
Provisional application No. 62/505,974, filed on May 14, 2017, Provisional application No. 
62/509,093, filed on May 20, 2017, Provisional application No. 62/510,249, filed on May 23, 2017, 
Provisional application No. 62/514,889, filed on Jun. 4, 2017, Provisional application No. 62/521,504, 
filed on Jun. 18, 2017, Provisional application No. 62/522,169, filed on Jun. 20, 2017, Provisional 
application No. 62/527,962, filed on Jun. 30, 2017, Provisional application No. 62/530,281, filed on 
Jul. 9, 2017, Provisional application No. 62/533,078, filed on Jul. 16, 2017, Provisional application 
No. 62/533,603, filed on Jul. 17, 2017, Provisional application No. 62/535,801, filed on Jul. 21, 2017, 
Provisional application No. 62/540,524, filed on Aug. 2, 2017, Provisional application No. 
62/542,243, filed on Aug. 7, 2017, Provisional application No. 62/547,728, filed on Aug. 18, 2017, 

Signed and Sealed this 
Twenty-fourth Day of November, 2020 

An"""-........,. 
Andrei Iancu 

Director of the United States Patent and Trademark Office 



CERTIFICATE OF CORRECTION (continued) 
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Provisional application No. 62/553,844, filed on Sep. 2, 2017, Provisional application No. 62/556,426, 
filed on Sep. 10, 2017, Provisional application No. 62/561,869, filed on Sep. 22, 2017. --

In the Specification 

At Column 2, Line 4, in the Reference To Related Applications section, please replace Aug. 27, 2016 
with Jul. 28, 2016 

Please insert the following at Column 2, after Line 4, in the Reference To Related Applications 
section: 
-- U.S. Prov. Ser. No. 62/374,828 filed Aug. 13, 2016; 
U.S. Prov. Ser. No. 62/376,869 filed Aug. 18, 2016; 
U.S. Prov. Ser. No. 62/380,364 filed Aug. 27, 2016; 
U.S. Prov. Ser. No. 62/383,479 filed Sep. 4, 2016; --



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

15/797,821 

139982 
Wissing Miller LLP 
The Lofts at Manhattan West 
434 West 33rd Street 
12th Floor 
New York, NY 10001 

FILING OR 3 71 (C) DATE 

10/30/2017 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Shih-Yuan WANG 309-0007US 
CONFIRMATION NO.1009 

POA ACCEPTANCE LETTER 

111111111111111111111111]~!1]m1i~1!~ii1Hui ~1111111111111111111111111 

Date Mailed: 11/17/2020 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 11/10/2020. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/zretta/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

15/797,821 

23432 
COOPER & DUNHAM LLP 
845 Third Avenue, 6th Floor 
NEW YORK, NY 10022 

FILING OR 3 71 (C) DATE 

10/30/2017 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Shih-Yuan WANG 5176/88184-CIP 
CONFIRMATION NO.1009 

POWER OF ATTORNEY NOTICE 

11111111111111111 lllll ll]~!l]ml!~IUUHH!~ll lllll lllll lllll llll 1111 

Date Mailed: 11/17/2020 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 11/10/2020. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/zretta/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 



PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 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. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: W&WSens Devices, Inc. 

Application No./Patent No.: 151797,821 Filed/Issue Date: _O_c_to_b_e_r_3_0_,_2_0_1_7 ______ _ 

Titled: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

W&WSens Devices, Inc. , a corporation 
---------------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. 0 An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 044457 , Frame 0751 , or for which a copy 
thereof is attached. 

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

2. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. 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. 



PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 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. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Gerard M. Wissing/ November 10, 2020 
Signature 

Gerard M. Wissing 
Printed or Typed Name 

[Page 2 of 2] 

Date 

36309 
Title or Registration Number 



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



, 

\.. 

Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 15/797,821 

Filing Date October 30, 2017 

First Named Inventor M. Saif Islam 

Title MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE 
DEVICES 

Art Unit 2893 
Examiner Name Eduardo A. Rodela 
Attorney Docket Number 309-0007US 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Gerard M. Wissing/ Date (Optional) November 10, 2020 

Name Gerard M. Wissing Registration 36309 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

lvl *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 



Doc Code: PA.. 
Document Description: Power of Attorney PTO/l-..'t,4./828 {07 .. i 3) 

l\ppro>,·e(l lOf(lSE': !hmugt1 03/3:/2021. 0MB 0651-0035 
U.S. Patent arni Tr;,d,;ma:k Of:ic;,; \JS. PE:PARTME:NT OF CC!MM!:RGE 

U.no~r the Pr>psrwo:k R~::..it:,~tk1n Act {:f it}951 no pur.&f.~ns a:-;:: :req:..ii:;iKf to re~pcnd to a c,11;~,,hon of in:fo:mah::m ur;le-ss- it Ci~r,.:~ats a valid O~v1B. o:mirc! number 

I hereby revoke all pi'evicil!S powers of attorney given in the application identified in elther the attached transmittal letter or 
the boxes below. 

□ 

~A-p-p-li-i::a-t-io_n_N·~~~~·~:;·········--~ ........ -----~1--Fl;·;~·~·:~;t:·~:::::·:·~::::::::::·::::::::::::1 
................................................................................... -----+·· . .. ................................ . 

'-------..................................... ___________ _,_ __________ .........., 
(Note: The boxes atiove rnay be left blank if information is provided on form PT0/AIA.182A) 

I hereby appoint the Pal€mt Praclitioner(s) associated with the following Customer Number as myiour attomey(s) or agent(s), and 
to transact al! business in the United States Patent and Trademark Office connected !h(w~witr; for trie application referenced ln 

:: attached transmittal letter (form PT0/J-\IA/82f\) or identified above. l.~.s~.9~2 ....................................... ·.········ .... ·.······· ... ] 

I hereby a.ppolnt Practitioner{s) named in !he altached fist {form PT0/AIAl82C) as my/our .i!torney(s) or agent{s}, and to frmisacl 
all business in the United Stales Patent and Tradem<3rk Office cannecled !herewith for !h,t pa!ent application referenced ln the 
attached transmittal Idler (forrn PT0!f\tAl82A) or iden@ed above. (Note: Complete form PT0/AIAl82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

12] 

□ 

□ 
Address 

City 

Country 

The address assodated wrth the above--mentioned Customer Nurnber 

OR 
The address associated with Customer Number: I 
OR , ..................................................... • 

Firm or 
Individual Name 

I State I 

Teie-phone I Email I 
i arn the Applicant (if the Applicant is a juristic entity, list tr1e A\ppiicant name in the box): 

I Zip I 

,,---------------------------------.............................. --------------....., 

lw&WSens Devices, Inc. 
i , ~----------------------------·--.. -------·-·----................... _____________ ___; 

□ inventor or Joint inventor (tale not required below) 

D Legal Representative of ;;1 Dec:ease(i or Legally Incapacitated Inventor (title not required below) 

~ Assignee or Person to Whorn !he Inventor is Uncler an Obligation to Assign {provide signer's tme if applicant is a juristic entity) 

□ Person \,Vho Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
applicallon or is concummily be:-it]fJfiled with this document) (provide signer's title if applicant is a juristic en!itv) 

SlGNATlJRE of Applicant for Patent 

The undersigned (whose !i!ie is suppli0cl belo.':-'.~).,~;,autho;·;z.~_gJ,:, act on behalf of the applicant (e.g .. , whern the_applicant is a juristic entity). 

S• )( r~,, 1 I I D t '() l' . · 1· I / t ·",.. •• ,, ,-) ,--:, ;,>}·zo 
1gnature ,... 1 //·• _/i !l&~~·r/.7' . a e ( p iona 1 .1 / /t .... l. .:.•·U ., .:•t~-· ,. • .• • 

NOTE: Signa!ure - This form must be signe,j t3y the applicant in accordance with 37 CFH 1.33. See 37 CFR 1.4 for signature requlrernen!s 
and certificafions. !f more than one app!ic.ant. use rnuitip!,~ forms. 

Orotal of forms are submitted. 
Tn~s cohectH3:i- of :r:tonn.m:of! ~s reqwf~(i t~y :37 c~~R. ·1.·~ 3 ~. , .32, f>nd ~i. SS. The :r~~C(mahor.- :s ,eqrn;ec- to oot&in or f)3V3in ,> t.<;1-,•e:':t. b)• me pub!i~ wh.:cn is tc- foe~ and by the 

USPtO tO process) ari apPMration. Ccr:1idBnifal:tV is 9,0\•·~rned by 35 U .S.C. ·i 22 <:"tn~ 3_7 C~R t ~ 1 and ·1. l~--. This ccH~~~j◊n is esHm:siet'i to take 3 rnkiutes to complete,_ 
i:nc1uding fJaU'ieiing, pH::!pa;ing, and submitting the ccmph;ted -zppik';ZS.;;c,n rc:r~~1 ~-:J m;~ USPTO. Time v-.•m vary t1~P,{3m.nn@ upr.m the inCiv!dua~ :::sse. An)' comme~ts on the amount 
,.1r ti:'ne you require- ~o -ccrnp:ete tttif..~ tl:'l;m anzih.)r ~t::;::9~1~H.:-:-ns. tot r~duc?ng .tNs burdt:n, shouJ:d be· sent to the .ChiE'f :nfo:m&tk1n omc~r. U. S, P,:stem ~nd Trademark Office, u. s. 
Oeµann~ent of Commf:fC{:\ P.O. Bo:< 1450,. Af~X<~ncitf.:.~. VA 2.~·312-~ i,~sn. DO NOT SEND FEES Ofi: C(JMPLETED FORt .. ,1s TO TH!S t,DDRESS SENO TO: Con1mfssioner 
f◊t Patents, P.O. 80~ 145'0, Alexm1drlil, VA :22'.!1'.l,1450. 

lf you naeci ;:1ssisranct: in ccunp:'t-ttfng th~ form, ca!t' 1..,,aoo ... PT0--9·199 and st:l-ect (:rption 2 

J 



Electronic Acknowledgement Receipt 

EFSID: 41089675 

Application Number: 15797821 

International Application Number: 

Confirmation Number: 1009 

Title of Invention: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

First Named Inventor/Applicant Name: Shih-Yuan WANG 

Customer Number: 23432 

Filer: Gerard Michael Wissing/Mary Ellen Finnegan 

Filer Authorized By: Gerard Michael Wissing 

Attorney Docket Number: 5176/88184-CIP 

Receipt Date: 1 0-NOV-2020 

Filing Date: 30-OCT-2017 

Time Stamp: 19:45:32 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

121304 

1 
Assignee showing of ownership per 37 309-0007US_StatementUnder3 

no 3 
CFR 3.73 7CFR373.pdf 

309c97975a3f7a604edde1 3a8cef3af76967 
540a 

Warnings: 



Information: 

657068 

2 Power of Attorney 309-000?US_POA.pdf no 2 
d64097b7cf4d 1 fdace1 7d29984694fd2158c 

f83a 

Warnings: 

Information: 

Total Files Size (in bytes) 778372 

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 AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication 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 AQQlication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK NY NEW YORK 10112 

In re Application of 
W&WSENS, DEVICES INC. 
Patent No.: 10,446,700 
Application No.: 15/797,821 
Filing Date: October 30, 2017 
Attorney Docket No.: 5176/88184-CIP 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www .uspto.gov 

MAILED 
FEBO 5 2020 

INTERNATIONAL Mm« IJ.GN..Al)M.. 

DECISION ON PETITION 
UNDER 37 CFR l.78(c) 

This is a decision on the renewed petition under 37 CFR l.78(c), filed on January 13, 2020, to 
accept an unintentionally delayed claim under 35 U.S.C. 119(e) for the benefit of priority to one 
or more prior-filed provisional applications. 

Under 37 CFR l.78(c), a petition to accept an unintentionally delayed claim under 35 U.S.C. 
119(e) for the benefit of a prior-filed application must be accompanied by: 

(i) the reference required by 35 U.S.C. 119(e) and 37 CFR l.78(a)(3) to 
the prior-filed applications, unless previously submitted; 

(ii) the petition fee set forth in 37 CFR l. l 7(m); and 

(iii) a statement that the entire delay between the date the claim was due 
under 37 CFR 1.78(a)(4) and the date the claim was filed was 
unintentional. The Director may require additional information 
where there is a question whether the delay was unintentional. 

With regard to item (i), a proper reference to the prior-filed applications has been included in an 
application data sheet as required by 37 CFR l.78(a)(3). Petitioner has also submitted a request 
for a Certificate of Correction. 

With regard to item (ii), the petition fee set forth in 37 CFR l. l 7(m) has been submitted. 

With regard to item (iii), the statement of unintentional delay contained in the petition differs 
slightly from the language contained in 37 CFR l.78(c)(3) and is hereby construed as a statement 
that the entire delax between the date the claim was due under l.78(a)(4) and the date the claim 
was filed was unintentional. If this interpretation is incorrect, applicant is required to 
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immediately notify the Office. As construed, the provided statement of unintentional delay is 
acceptable. 

For the reasons above, the petition under 37 CFR l.78(c) is GRANTED. 

Patentee is advised that the inclusion of a prior-filed application on any patent, published 
application, or certificate of correction should not be construed as meaning that the present 
application is necessarily entitled to the benefit of the prior-filed application. In order for an 
application to be entitled to the benefit of the prior-filed application, all other requirements under 
35 U.S.C. 119(e) and 120 and 37 CFR 1.78 must be met. 

This application is being forwarded to the Office of Data Management, Certificates of Correction 
Branch, for treatment of patentee's request for a certificate of correction. 

/George Dombroske/ 
George Dombroske 
PCT Legal Examiner 
International Patent Legal Administration 
571-272-3283 
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A petition pursuant to 37 C.F.R. 1.78 requires: (I) the reference required by 35 U.S.C. §119(e) 

and 37 CFR l.78(a)(3) to the prior-filed applications; (II) the petition fee set forth in 37 CFR 1.17(m); 

and (III) a statement that the entire delay between the date the benefit claim was due under 37 CFR 

1. 78( a)( 4) and the date the benefit claim was filed was unintentional. 

Regarding requirement (I), as mentioned supra, the required references are being submitted 

via the request for Certificate of Correction under 37 C.F.R. § 1.323 filed concurrently herewith. 

Regarding requirement (II), the December 6, 2019 Decision on Petition indicates that the 

petition fee set forth in 37 CFR 1.17(m) has been submitted. 

Regarding requirement (III), the December 6, 2019 Decision on Petition indicates that 

requirement (III) was previously met. Nevertheless, applicant submits that the entire delay between the 

date the benefit claims were due and the filing of the present Petition was unintentional. 

On behalf of Patentees, the undersigned respectfully requests that the Director issue a 

Certificate of Correction under § 1.323 reflecting the requested corrections. 

No fee, other than the $150.00 fee for providing a certificate of correction, is deemed 

necessary in connection with the filing of this response. However, if any additional fee is required, 

authorization is hereby given to charge the amount of any such fee to Deposit Account No. 03-3125. 

Respectfully submitted, 

/Ivan Kavrukov/ 
Ivan Kavrukov, Reg. No. 25,161 
Attorney for Applicant 
COOPER & DUNHAM LLP 
30 Rockefeller Plaza, 20th Floor 
New York, New York 10112 
Tel.: (212) 278-0400 
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delay between the date the claim was due under 1.78(a)(4) and the date the claim was filed was 

unintentional. However, the December 6, 2019 Decision on Petition indicated that a request for 

certificate of correction is required because the application issued as a patent ( on October 15, 2019), and 

indicated that the October 1, 2019 renewed petition pursuant to 3 7 CFR 1. 78( c) was dismissed. 

Patentees hereby request that the Director of the U.S. Patent and Trademark Office issue a 

Certificate of Correction under 37 C.F.R. § 1.323 in connection with the above-identified patent. 37 

C.F.R. § 1.323 states that "[t]he Office may issue a certificate of correction under the conditions 

specified in 35 U.S.C. §255 at the request of the patentee or the patentee's assignee, upon payment of 

the fee set forth in§ 1.20(a)." 

Patentees attach hereto as Exhibit A, Form PTO/SB/44 (PTO-1050) indicating corrections of 

errors in the above-identified patent, more specifically corrections to the Related U.S. Application 

Data in the above-identified patent. Such corrections were previously indicated in the corrected ADS 

filed with the above-mentioned October 1, 2019 petition, and such benefit claims are also present at 

Col. 1, line 63 - Col. 2, line 37 in the "Reference To Related Applications" section of the above­

identified patent. 

Page 1 of2 of Certificate of Correction under37 C.F.R. § 1.323 submitted herewith includes the 

following additions to section (60) of the benefit claims in the Related U.S. Application Data 

infonnation on page 2 of the above-identified patent: 

- Provisional application No. 62/290,391, filed on Feb. 2, 2016, 

- Provisional application No. 62/304,907, filed on Mar. 7, 2016, 

- Provisional application No. 62/334,934, filed on May 11, 2016, 

- Provisional application No. 62/338,263, filed on May 18, 2016, 

- Provisional application No. 62/346,850, filed on Jun. 7, 2016, 
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- Provisional application No. 62/359,349, filed on July. 7, 2016, 

- Provisional application No. 62/366, 188, filed on Jul. 25, 2016, 

- Provisional application No. 62/368,109, filed on Jul. 28, 2016, 

- Provisional application No. 62/374,828, filed on Aug. 13, 2016, 

- Provisional application No. 62/376,869, filed on Aug. 18, 2016, 

- Provisional application No. 62/380,364, filed on Aug. 27, 2016, 

- Provisional application No. 62/383,391, filed on Sep. 3, 2016, 

- Provisional application No. 62/383,479, filed on Sep. 4,2016, 

- Provisional application No. 62/394,222, filed on Sep. 14, 2016, 

- Provisional application No. 62/398,607, filed on Sep. 23, 2016, 

- Provisional application No. 62/401,126, filed on Sep. 28, 2016, 

- Provisional application No. 62/406,999, filed on Oct. 12, 2016, 

- Provisional application No. 62/414,671, filed on Oct. 29, 2016. 

Page 2 of2 of the Certificate of Correction under 37 C.F.R. § 1.323 submitted herewith includes 

the following additions to section (60) of the benefit claims in the Related U.S. Application Data 

information on page 2 of the above-identified patent: 

- Provisional application No. 62/465,734, filed on Mar. 1, 2017, 

- Provisional application No. 62/474, 179, filed on Mar. 21, 2017, 

- Provisional application No. 62/484,474, filed on Apr. 12, 2017, 

- Provisional application No. 62/487,606, filed on Apr. 20, 2017, 

- Provisional application No. 62/488,998, filed on Apr. 24, 2017, 

- Provisional application No. 62/500,581, filed on May 3, 2017, 

- Provisional application No. 62/505,974, filed on May 14, 2017, 

- Provisional application No. 62/509,093, filed on May 20, 2017, 

- Provisional application No. 62/510,249, filed on May 23, 2017, 

- Provisional application No. 62/514,889, filed on Jun. 4, 2017, 

- Provisional application No. 62/521,504, filed on Jun. 18, 2017, 
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- Provisional application No. 62/522,169, filed on Jun. 20, 2017, 

- Provisional application No. 62/527,962, filed on Jun. 30, 2017, 

- Provisional application No. 62/530,281, filed on Jul. 9, 2017, 

- Provisional application No. 62/533,078, filed on Jul. 16, 2017, 

- Provisional application No. 62/533,603, filed on Jul. 17, 2017, 

- Provisional application No. 62/535,801, filed on Jul. 21, 2017, 

- Provisional application No. 62/540,524, filed on Aug. 2, 2017, 

- Provisional application No. 62/542,243, filed on Aug. 7, 2017, 

- Provisional application No. 62/547,728, filed on Aug. 18, 2017, 

- Provisional application No. 62/553,844, filed on Sep. 2, 2017, 

- Provisional application No. 62/556,426, filed on Sep. 10, 2017, 

- Provisional application No. 62/561,869, filed on Sep. 22, 2017. 

In addition, page 2 of2 of the Certificate of Correction includes the following changes at col. 2, 

after line 4, in the Reference To Related Applications section of the patent. It is respectfully submitted 

such infonnation was correctly provided in the March 14, 2019 Amendment in connection with the 

above-identified patent, and was omitted or erroneously set forth via an Office mistake: 

- At col. 2, line 4 of the patent, in the Reference To Related Applications section, corrects 

the filing date of U.S. Prov. Ser. No. 62/368,109 to Jul. 28, 2016; 

- At col. 2, after line 4, in the Reference To Related Applications section of the patent, 

inserts the following: 

- U.S. Prov. Ser. No. 62/374,828 filed Aug. 13, 2016; 

- U.S. Prov. Ser. No. 62/376,869 filed Aug. 18, 2016; 

- U.S. Prov. Ser. No. 62/380,364 filed Aug. 27, 2016; 

U.S. Prov. Ser. No. 62/383,479 filed Sep. 4, 2016; 

The fee set forth in 37 C.F.R § 1.20(a) for providing a certificate of cmrection is $150.00 and 

the undersigned hereby authorizes such fee to be charged to Deposit Account Number 03-3125. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patentees: W&WSens, Devices Inc. 

Patent No: US 10,446,700 

Inventors: Shih-Yuan WANG et al. 

Application No.: 15/797,821 

Filed: October 30, 2017 

Art Unit: 2893 

Examiner: Eduardo A. Rodela 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Confirmation No.: 1009 

This coITespondencc is being filed electronically with the U.S. Patent 
and Trademark Office via EFS-Web. 

/Thomas Trainor/ 

Thomas Trainor 

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

Sir: 

January 13, 2020 

Date 

30 Rockefeller Plaza, 20th Floor 
New York, New York 10112 
Tel.: (212) 278-0400 

RENEWED PETITION FOR UNINTENTIONALLY DELAYED BENEFIT CLAIMS 
PURSUANT TO 37 C.F.R. §l.78(c) AND 

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 C.F.R. § l.323 

On October 1, 2019, applicant submitted a renewed petition pursuant to 3 7 CPR 1. 78( c) for 

acceptance of unintentionally delayed benefit claims under 35 U.S.C. §119(e) for the benefit ofprior­

filed provisional applications, and a coITected Application Data Sheet (ADS) to update benefit claims. 

A December 6, 2019 Decision on Petition indicated that such October 1, 2019 renewed petition 

included a proper reference to the prior-filed applications in the ADS, as required by 37 CPR l .78(a)(3), 

included the proper fee set fmih in 37 CPR 1.17(m), and included an acceptable statement that the entire 
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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. 

(Also Form PTO-1050) 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

10,446,700 

APPLICATION NO.: 15/797,821 

ISSUE DATE 

INVENTOR(S) 

October 15, 2019 

Shih-Yuan Wang; Shih-Ping Wang; M. Saif Islam 

Page_1_of_2_ 

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

Please add the following information after section (60) of the Related U.S. Application Data information on page 
2 of the patent : 

-- Provisional application No. 62/290,391, filed on Feb. 2, 2016, Provisional application No. 62/304,907, filed 
on Mar. 7, 2016, Provisional application No. 62/334,934, filed on May 11, 2016, Provisional application 
No. 62/338,263, filed on May 18, 2016, Provisional application No. 62/346,850, filed on Jun. 7, 2016, 
Provisional application No. 62/359,349, filed on July. 7, 2016, Provisional application No. 62/366,188, filed 
on Jul. 25, 2016, Provisional application No. 62/368, 109, filed on Jul. 28, 2016, Provisional application 
No. 62/37 4,828, filed on Aug. 13, 2016, Provisional application No. 62/376,869, filed on Aug. 18, 2016, 
Provisional application No. 62/380,364, filed on Aug. 27, 2016, Provisional application No. 62/383,391, 
filed on Sep. 3, 2016, Provisional application No. 62/383,479, filed on Sep. 4, 2016, Provisional 
application No. 62/394,222, filed on Sep. 14, 2016, Provisional application No. 62/398,607, filed on Sep. 
23, 2016, Provisional application No. 62/401, 126, filed on Sep. 28, 2016, Provisional application No. 
62/406,999, filed on Oct. 12, 2016, Provisional application No. 62/414,671, filed on Oct. 29, 2016.--

MAILING ADDRESS OF SENDER (Please do not use Customer Number below): 

COOPER & DUNHAM LLP 
30 Rockefeller Plaza, 20th Floor 
New York, NY 10112 

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 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: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. Exhibit A 
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PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

10,446,700 

APPLICATION NO.: 15/797,821 

ISSUE DATE 

INVENTOR(S) 

October 15, 2019 

Shih-Yuan Wang; Shih-Ping Wang; M. Saif Islam 

Page _2_ of _2_ 

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

Please add the following information after section (60) of the Related U.S. Application Data information on page 
2 of the patent : 

-- Provisional application No. 62/465,734, filed on Mar. 1, 2017, Provisional application No. 62/474,179, 
filed on Mar. 21, 2017, Provisional application No. 62/484,474, filed on Apr. 12, 2017, Provisional 
application No. 62/487,606, filed on Apr. 20, 2017, Provisional application No. 62/488,998, filed on Apr. 
24, 2017, Provisional application No. 62/500,581, filed on May 3, 2017, Provisional application No. 
62/505,974, filed on May 14, 2017, Provisional application No. 62/509,093, filed on May 20, 2017, 
Provisional application No. 62/510,249, filed on May 23, 2017, Provisional application No. 62/514,889, 
filed on Jun. 4, 2017, Provisional application No. 62/521,504, filed on Jun. 18, 2017, Provisional 
application No. 62/522,169, filed on Jun. 20, 2017, Provisional application No. 62/527,962, filed on Jun. 
30, 2017, Provisional application No. 62/530,281, filed on Jul. 9, 2017, Provisional application No. 
62/533,078, filed on Jul. 16, 2017, Provisional application No. 62/533,603, filed on Jul. 17, 2017, 
Provisional application No. 62/535,801, filed on Jul. 21, 2017, Provisional application No. 62/540,524, 
filed on Aug. 2, 2017, Provisional application No. 62/542,243, filed on Aug. 7, 2017, Provisional 
application No. 62/547,728, filed on Aug. 18, 2017, Provisional application No. 62/553,844, filed on Sep. 
2, 2017, Provisional application No. 62/556,426, filed on Sep. 10, 2017, Provisional application No. 
62/561,869, filed on Sep. 22, 2017. --

At col. 2, line 4 of the patent, in the Reference To Related Applications section of the patent, please replace 
Aug. 27, 2016 with Jul. 28, 2016. 

Please insert the following at col. 2, after line 4, in the Reference To Related Applications section of the patent: 

-- U.S. Prov. Ser. No. 62/374,828 filed Aug. 13, 2016; 
U.S. Prov. Ser. No. 62/376,869 filed Aug. 18, 2016; 
U.S. Prov. Ser. No. 62/380,364 filed Aug. 27, 2016; 
U.S. Prov. Ser. No. 62/383,479 filed Sep. 4, 2016; ---

MAILING ADDRESS OF SENDER (Please do not use Customer Number below): 

COOPER & DUNHAM LLP 
30 Rockefeller Plaza, 20th Floor 
New York, NY 10112 

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 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. Oepartment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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United States Patent and Trademark Office 
P.O. Box 1450 
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COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK NY NEW YORK 10112 

In re Application of 
W&WSENS, DEVICES INC. 
Application No.: 15/797,821 
Filing Date: October 30, 2017 
Attorney Docket No.: 5176/88184-CIP 

DEC ® ~ 2019 

lrJTERruATIOruAL PAmJT LEGAL ADM. 

DECISION ON PETITION 
UNDER 37 CFR 1.78(c) 

This is a decision on the petition under 37 CFR l.78(c), filed on October I, 2019, to accept an 
unintentionally delayed claim under 35 U.S.C. 119(e) for the benefit of priority to one or more 
prior-filed provisional applications. 

Under 37 CFR l.78(c), a petition to accept an unintentionally delayed claim under 35 U.S.C. 
l 19(e) for the benefit of a prior-filed application must be accompanied by: • 

(i) the reference required by 35 U.S.C. 119(e) and 37 CFR l.78(a)(3) to 
the prior-filed applications, unless previously submitted; 

(ii) the petition fee set forth in 37 CFR l. l 7(m); and 

(iii) a statement that the entire delay between the date the claim was due 
under 37 CFR l.78(a)(4) and the date the claim was filed was 
unintentional. The Director may require additional information 
where there is a question whether the delay was unintentional. 

With regard to item (i), a proper reference to the prior-filed applications has been included in an 
application data sheet as required by 37 CFR 1.78(a)(3). However, since the instant application 
has matured into a patent, a request for a Certificate of Correction would be required in order for 
the requested relief to be granted. 

With regard to item (ii), the petition fee set forth in 37 CFR l. l 7(m) has been submitted. 

www.uspto.gov 

With regard to item (iii), the statement of unintentional delay contained in the petition differs 
slightly from the language contained in 3 7 CFR 1. 78( c )(3) and is hereby construed as a statement 
that the entire delay between the date the claim was due under l .78(a)(4) and the date the claim 
was filed was unintentional. If this interpretation is incorrect, applicant is required to 
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immediately notify the Office. As construed, the provided statement of unintentional delay is 
acceptable. 

For the reasons above, the petition under 37 CFR 1.78(c) is DISMISSED without prejudice. 

Any further correspondence with respect to this matter may be filed electronically via EFS-Web 
selecting the document description "Petition for review and processing by the PCT Legal Office" 
or by mail addressed to Mail Stop PCT, Commissioner for Patents, International Patent Legal 
Administration, P.O. Box 1450, Alexandria, Virginia 22313-1450, with the contents of the letter 
marked to the attention of the International Patent Legal Administration. 

/George Dombroske/ 
George Dombroske 
PCT Legal Examiner 
International Patent Legal Administration 
571-272-3283 
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IN THE UNITED ST ATES PATENT AND TRADEMARK OFFICE 

Applicant: W & WSens, Devices Inc. 

Inventors: Shih-Yuan WANG et al. 

Application No.: 15/797,821 

Filed: October 30, 2017 

Art Unit: 2893 

Examiner: Eduardo A. Rodela 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Confirmation No.: 1009 

This correspondence is being filed electronically with the U.S. Patent 
and Trademark Office via EFS-Web. 

/Thomas Trainor/ 

Thomas Trainor 

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

Sir: 

October 1, 2019 

Date 

Issue Fee Paid August 7, 2019 

30 Rockefeller Plaza, 20th Floor 
New York, New York 10112 
Tel.: (212) 278-0400 

RENEWED PETITION FOR UNINTENTIONALLY DELAYED BENEFIT CLAIMS 
PURSUANT TO 37 C.F.R. §1.78(c) AND 

REQUEST FOR CORRECTED FILING RECEIPT 

On March 14, 2019, applicant submitted a petition pursuant to 3 7 CFR 1. 78( c) for acceptance of 

unintentionally delayed benefit claims under 3 5 U .S.C. § 119( e) for the benefit of prior-filed provisional 

applications, a corrected Application Data Sheet (ADS) to correct typographical errors in the Domestic 

Benefit/National Stage Information and to indicate that the present application claims benefit to twenty­

three provisional applications [(i) through (xxiii) below] and that International Patent Appl. No. 

PCT/US16/67977 claims benefit to eighteen provisional applications [(a) through (r) below], and an 

Amendment to correct the Reference To Related Applications section to correct typographical errors in 
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said section and/or to otherwise improve a fonn thereof and to conform to the corrected ADS, and a 

request for corrected filing receipt reflecting such corrections. 

There has not been an indication whether the aforementioned Amendment filed on March 14, 

2019 would be entered. Applicant respectfully requests entry of such Amendment. 

A Decision on Petition Under 37 CFR l.78(c) and l.78(e) dated September 20, 2019 from the 

US PTO indicated that the Petition filed March 14, 2019 was dismissed because the ADS filed March 

14, 2019 allegedly purports to modify information which is not shown on the most recent filing of 

record at the time the ADS was filed. More specifically, the September 20, 2019 Decision on Petition 

stated that (A) no claim from 14/943,898 to "62/0181538," (B) no claim from 14/945,003 to 

62/157,876, and (C) no claim from 15/309,922 to 14/945,003 appear to be present on the filing receipt 

mailed on 04 January 2018, and that therefore the purported changes to that (non-existent) information 

are improper. Further, the September 20, 2019 Decision on Petition indicated that the petition fee set 

forth in 3 7 CFR 1.1 7 ( m) has not been submitted. 

Pursuant to 37 C.F.R. 1.78, this Renewed Petition is respectfully submitted along with a 

corrected ADS to update the claims to benefit which the September 20, 2019 Decision on Petition 

indicated are not proper. The corrected ADS submitted herewith shows changes relative to the most 

recent filing receipt mailed July 3, 2019 by the USPTO in connection with the present application. 

Regarding (A), the corrected ADS submitted herewith includes markup (underline of 

information being inserted) indicating that Application No. 14/943,898 claims benefit to Provisional 

Application No. 62/081,53 8 filed l 1/18/2014. Regarding (B), it is respectfully submitted that page 2 

of the July 3, 2019 filing receipt indicates that Application No.14/945,003 claim benefit of 

Provisional Application No. 62/157,876 filed 05/06/2015. Regarding (C), it is respectfully submitted 
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that page 2 of the July 3, 2019 filing receipt indicates that Application No. 15/309,922 is a CON of 

Application No. 14/945,003. 

Such petition pursuant to 37 C.P.R. 1.78 requires: (I) the reference required by 35 U.S.C. 

§ 119( e) and 3 7 CPR 1. 78(a)(3) to the prior-filed applications; (II) the petition fee set forth in 37 CPR 

1.17(111); and (III) a statement that the entire delay between the date the benefit claim was due under 37 

CPR 1.78(a)(4) and the date the benefit claim was filed was unintentional. 

Regarding requirement (I), as mentioned supra, the required references are being submitted 

via the corrected ADS filed concurrently herewith. 

Regarding requirement (II), the Patent Office is hereby authorized to charge the $1,000.00 small 

entity fee under 3 7 C.P.R. 1. 78, to Deposit Account No. 03-3125. 

, Regarding requirement (III), the September 20, 2019 Decision indicates that requirement (III) 

was previously met. Nevertheless, applicant submits that the entire delay between the date the benefit 

claims were due and the filing of the present Petition was unintentional. 

The corrected ADS submitted concurrently herewith also makes the following changes: 

in the Domestic Benefit/National Stage Infonnation section, indicates that Application 

No. 14/945,003 claims benefit of Provisional Application No. 62/209,311 filed 

08/24/2015; 

in the Domestic Benefit/National Stage Infonnation section, indicates that the present 

application claims benefit to the following twenty-three provisional applications (i) 

through (xxiii): 

(i) U.S. Prov. Ser. No. 62/465,734 filed March 1, 2017; 

(ii) U.S. Prov. Ser. No. 62/474,179 filed March 21, 2017; 

(iii) U.S. Prov. Ser. No. 62/484,474 filed April 12, 2017; 

(iv) U.S. Prov. Ser. No. 62/487,606 filed April 20, 2017; 
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(v) U.S. Prov. Ser. No. 62/488,998 filed April 24, 2017; 

(vi) U.S. Prov. Ser. No. 62/500,581 filed May 3, 2017; 

(vii) U.S. Prov. Ser. No. 62/505,974 filed May 14, 2017; 

(viii) U.S. Prov. Ser. No. 62/509,093 filed May 20, 2017; 

(ix) U.S. Prov. Ser. No. 62/510,249 filed May 23, 2017; 

(x) U.S. Prov. Ser. No. 62/514,889 filed June 4, 2017; 

(xi) U.S. Prov. Ser. No. 62/521,504 filed June 18, 2017; 

(xii) U.S. Prov. Ser. No. 62/522,169 filed June 20, 2017; 

(xiii) U.S. Prov. Ser. No. 62/527,962 filed June 30, 2017; 

(xiv) U.S. Prov. Ser. No. 62/530,281 filed July 09, 2017; 

(xv) U.S. Prov. Ser. No. 62/533,078 filed July 16, 2017; 

(xvi) U.S. Prov. Ser. No. 62/533,603 filed July 17, 2017; 

(xvii) U.S. Prov. Ser. No. 62/535,801 filed July 21, 2017; 

(xviii) U.S. Prov. Ser. No. 62/540,524 filed August 2, 2017; 

(xix) U.S. Prov. Ser. No. 62/542,243 filed August 7, 2017; 

Dkt. 5176/88184-CIP 

(x) U.S. Prov. Ser. No. 62/547,728 filed August 18, 2017; 

(xxi) U.S. Prov. Ser. No. 62/553,844 filed September 2, 2017; 

(xxii) U.S. Prov. Ser. No. 62/556,426 filed September 10, 2017; and 

(xxiii) U.S. Prov. Ser. No. 62/561,869 filed September 22, 2017. 

- in the Domestic Benefit/National Stage Information section, indicates that International 

Patent Appl. No. PCT/US2016/067977 claims benefit to the following eighteen 

provisional applications (a) through (r): 

(a) U.S. Prov. Ser. No. 62/290,391 filed February 02, 2016; 

(b) U.S. Prov. Ser. No. 62/304,907 filed March 07, 2016; 

(c) U.S. Prov. Ser. No. 62/334,934 filed May 11, 2016; 

(d) U.S. Prov. Ser. No. 62/338,263 filed May 18, 2016; 

(e) U.S. Prov. Ser. No. 62/346,850 filed June 07, 2016; 

(f) U.S. Prov. Ser. No. 62/359,349 filed July 07, 2016; 
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(g) U.S. Prov. Ser. No. 62/366,188 filed July 25, 2016; 

(h) U.S. Prov. Ser. No. 62/368,109 filed July 28, 2016; 

(i) U.S. Prov. Ser. No. 62/374,828 filed August 13, 2016; 

(i) U.S. Prov. Ser. No. 62/376,869 filed August 18, 2016; 

(k) U.S. Prov. Ser. No. 62/380,364 filed August 27, 2016; 
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(1) U.S. Prov. Ser. No. 62/383,391 filed September 03, 2016; 

(m) U.S. Prov. Ser. No. 62/383,479 filed September 04, 2016; 

(n) U.S. Prov. Ser. No. 62/394,222 filed September 14, 2016; 

(o) U.S. Prov. Ser. No. 62/398,607 filed September 23, 2016; 

(p) U.S. Prov. Ser. No. 62/401,126 filed September 28, 2016; 

(q) U.S. Prov. Ser. No. 62/406,999 filed October 12, 2016; and 

(r) U.S. Prov. Ser. No. 62/414,671 filed October 29, 2016. 

Request for Corrected Filing Receipt 

Applicant hereby requests that the USPTO issue a corrected Filing Receipt reflecting the 

aforementioned corrections to the Domestic Priority Data. 

If a telephone interview would be of assistance in advancing prosecution of the subject 

application, Applicant's undersigned attorney invites the Examiner to telephone him at the telephone 

number provided below. 

The USPTO is hereby authorized to charge any additional fees that are required in 

connection with this Petition, to Deposit Account No. 03-3125. 

Respectfully submitted, 

/Ivan Kavrukov/ 
Ivan Kavrukov, Reg. No. 25,161 
Attorney for Applicant 
COOPER & DUNHAM LLP 
30 Rockefeller Plaza, 20th Floor 
New York, New York 10112 
Tel.: (212) 278-0400 
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Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
biblfographic data arranged in a format specified by the United States Patent and Trademark Office as outlined tn 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format usrng the Electronic Filing System (EFS) or the 
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Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper fliers onty. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 II Ril'filWI II 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Shih-Yu,m WANG 

Residence Information (Select One} ® US Residency 0 Non US Residency 0 Active US Mifitary Service 

City Palo Alto I State/Province I CA I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 766 Enclna Grande Or. 

Address 2 

City I Palo Alto l State/Province I 
Postal Code I 94306 I Countryi I us 

Inventor 2 II iiE~I II 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Shlh-Ping WANG 

Residence Information (Select One) ® US Residency 0 Non US Residency 0 Active US Military Service 

City Los Altos I State/Province I CA I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 38 3rd Street, Suite #307 

Address 2 

City I Los Altos I State/Province I 
Postal Code I 94022 I Countryi I us 

Inventor 3 I Remov~ I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

M. Saif !SLAM 

Residence Information (Select One) (!) US Residency 0 Non US Residency 0 Active US Military Service 
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City I Davis I State/Province l CA I Country of ResidencJ I us 

Mailing Address of Inventor: 
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Address 2 

City I Davis I State/Province I CA 

Postal Code I 95618 I Countryi I us 

All Inventors Must Be Listed - Additional Inventor Information blocks may be If generated wtthin this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

0 An Address is being provided for the correspondence Information of this application. 

Customer Number 23432 

Email Address pdocketing@cooperdunham.com 

Application Information: 

moo 

Title of the Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Attorney Docket Number 5176/88184-CIP I Small Entity Status Claimed [X] 

Application Type Non provisional 

Subject Matter Utility 

i)I 

Total Number of Drawing Sheets (if any) i 131 I Suggested Figure for Publication (if any) I 
Filing By Reference: 
Only complete this section when filing an application by reference undH 35 U.S.C. 111 (cl and 37 CFR 1.57(a). Do not complete this section if 

application papers including a specification and any drawings are being flied, Any domestic benefit or foreign priority information must be 

provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this 

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

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

flied application 

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

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

□ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 

publication at eighteen months after fifing. 
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Application Number 15/797821 
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Representative Information: 

Representative information should be provided for all practi1icners having a power of attorney in the application. Providing 

this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 

Number will be used for the Representative Information during precessing. 

Please Select One: @ Customer Number I O US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number 23432 

Domestic Benefit/National Stage Information: 
This section allows forthe applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 

the specific reference required by 35 U .s.c. 119(e) or 120, and 37 CFR 1. 78. 

When referring to the current application, please leave the "Application Number'' field blank. 

Prior Application Status Pending !fR®!ili;I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY -MM-DD) 

15797821 Continuation in part of 15309922 2016-11-09 

Prior Application Status Pending liffll!lf:#9-r~ll 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15309922 a 371 of international PCTiUS2015/061120 2015--11-17 

Prior Application Status Expired l~~rn§Y¥I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-OO) 

PCT/US2015/061120 Claims benefit of provisional 62081538 2014-11-18 

Prior Application Status Expired I R/$m2x~ ! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US2015/061120 Claims benefit of provisional 62090879 2014-12-11 

Prior Application Status Expired lfl~n'!OV!l:I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US2015/061120 Claims benefit of provisional 62100025 2015--01-05 
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Fiting or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-00) 
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14943898 Claims benefit of provisional 62213556 2015-09-02 

Prior Application Status Expired I Renio4ej 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

14943898 Claims benefit of provisional 62232716 2015-09-25 
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Attorney Docket Number 5176/88184.CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Patented !;iil~iill 
Application 

Continuity Type 
Prior Application Filing Date 

Patent Number 
Issue Date 

Number Number (YYYY-MM·DD) (YYYY•MM-DD) 

15309922 Continuation of 14945003 2015-] ].]8 9525084 2016-12-20 

Prior Application Status Expired !tf§im§Xi I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62081538 2014-11-18 

Prior Application Status Expired lal:lmo~II 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-OO) 

14945003 Claims benefit of provisional 62090879 2014-12-11 

Prior Application Status Expired I aeffltwM I 
Application Number Continuity Type Prior Application Number 

Filing or 371(c) Date 
(YYYY-MM-DD) 

14945003 Claims benefit of provisional 62100025 2015-01-05 

Prior Application Status Expired !~~~~, 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62111582 2015-02-03 

Prior Application Status Expired la~~til 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62139511 2015-03-27 

Prior Application Status Expire<l I R~m?Y~I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62153443 2015-04-27 

Prior Application Status Expired IRi@V¥1 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM-DD) 

14945003 Claims benefit of provisional 62157876 2015-05-06 

Prior Application Status Expired l••f{emo\lej 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62154675 2015-04-29 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Expired ! amm9tgil 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DO) 

14945003 Claims benefit of provisional 62157876 2015-05-06 

Prior Application Status Expired li!i~viil 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62171915 2015-06-05 

Prior Application Status Expired lffl-~~11 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62174498 2015-06-11 

Prior Application Status Expired lgmoo~tl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-OD) 

14945003 Claims benefit of provisional 62175855 2015-06-15 

Prior Application Status Expired j Bllm&Vit;! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62182602 2015-06-21 

Prior Application Status Expired l1~~n1v,rl 
Application Number Continuity Type Prior Application Number 

Filing or 371 (c) Date 
(YYYY-MM-DD) 

14945003 Claims benefit of provisional 62188876 2015-07-06 

Prior Application Status Expired I B11ill§ylf I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62197120 2015--07-27 

Prior Application Status Expired I rtitii#iiitl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62199607 2015-07-31 

Prior Application Status Expired I ~~mqr~I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY -MM-DD) 

14945003 Claims benefit of provisional 62205717 2015-08-15 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Exelred lfl-g~r~!I 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

:1494§00~ Qliai!J:Ui b~Oslfi! Qf i;m:ivisiQnal 62209311 2015-08-24 

Prior Application Status Expired j gijijffiyw;j 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY •MM-DD) 

14945003 Claims benefit of provisional 62213556 2015-09-02 

Prior Application Status Expired la«®.woj 
Filrng or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DO) 

14945003 Claims benefit of provisional 62232716 2015-09-25 

Prior Application Status Pending IRW.t®Nai! 

Filing or 371 (c) Date 
Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Continuation in part of PCT/US20 l 6/067977 2016-12-21 

Prior Application Status Pending lrwmittJ1( 

Application Number Continuity Type Prior Application Number 
Filing or 371(c) Date 

(YYYY~MM-OD) 

PCT/US2016/067977 Claims benefit of provisional 62415339 2016-10-31 

Prior Application Status Pending I ~~II 

Application Number Continuity Type Prior Appllcation Number 
Filing or 371 (c} Date 

(YYYY-MM-OD) 

PCT/US2016/067977 Claims benefit of provisional 62270577 2015-12-21 

Prior Application Status Pending IB~nm-i~I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Continuation in part of 14947718 2015-11-20 

Prior Application Status Expired ILR§rf.g.y§ I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14947718 Continuation of PCT/US2014/039208 2014-05-22 

Prior Application Status Expired l•••~~/jy.hrfj 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-OO) 

PCT /US2014/039208 Claims benefit of provisional 61826446 2013-05-22 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are reql1ired to respond to a collection of information unless it contains a valid 0MB control number, 

Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Expired !fl~nmx~I 
Application Number Continuity Type Prior Application Number 

Filing or 371 (c) Date 
(YYYY-MM-DD) 

PCT /US2014/039208 Claims benefit of provisional 61834873 2013-06·13 

Prior Application Status Expired ltaijft@0:!i!I 
Filing or 371 (c) Date 

Application Number Continuity Type Prtor Application Number (YYYY *MM-DD) 

PCT/US2014/039208 Claims benefit of provisional 61843021 2013-07-04 

Prior Application Status Expired I mm@i.111 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT /US2014/039208 Claims benefit of provisional 61905109 2013-11-15 

Prior Application Status ExQired !R~tt@~i! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT /US2016/06 7977 Claims benefit of Qrovislonal 62290391 2016-02-02 

Prior Application Status Exeired j eelfira@et! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US2016/067977 Claims benefit of Qrovisional §2304907 2016-03-07 

Prior Application Status EXQired lti~rr:~!#tl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM•DD) 

PCT/US2016/067977 Claims benefit of 12rovisional 62334934 2016-05-11 

Prior Application Status Exeired fa11~n'!Bl11 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT /US20J{>/067977 Claims benefit of 12rovisional 62338263 2016-05-18 

Prior Application Status E.xeired I a#roov~! 
Filing or 371 {c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-OD) 

PCT/US2016/06 7977 Claims benefit of 12rovisional 62346850 2016-06-07 

Prior Application Status ExQired l~~ri~tel 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY -MM-DD) 

PCT/lJS2016/06 7977 Claims benefit of 12rovisional 62359349 2016--07-07 
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U.S. Patent and Trademark Office; U,S, DEPARTMENT OF COMMERCE 
Under the Papetwork Redvction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Expired l~gmgmJtl 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-OD) 

PCT/US2016/067977 Claims b~oefil Qf prQitisis:mal 62366188 2016-07-25 

Prior Application Status Exeired ! Bifil§Yitl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY ~MM-DD) 

PCT/US2016/067977 Claims benefit of erovisional 62368109 2016-07-28 

Prior Application Status ExQired I Banmrearl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US2016/067977 Claims benefit of 12rovisional 62374828 2016-08-13 

Prior Application Status EXQired I Rlifu6ijij I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT /US2016/067977 Ctaims benefit of r2rovisional 62376869 2016-08-18 

Prior Application Status ExQired !?~~~I 
Application Number Continuity Type Prior Application Number 

Filing or 371 {c) Date 
(YYYY-MM-DD) 

PCT/US2016/067977 Claims benefit of r2rovisional 62380364 2016-08-27 

Prior Application Status Ex12ired lg,Jf®xgi 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY •MM•DD) 

PCT/US2016/067977 Qlaims i;g;inefit of 12rovisional 62383391 2016-09-03 

Prior Application Status Exeired I aijm21~fl I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY -MM-DD) 

PCT/US2016/067977 Claims benefit of erovisional 62383479 2016-09-04 

Prior Application Status Exeired I fl~mPYffe I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT /US2016/06 7977 Claims benefit of proitisiooal !.12394222 2016-09-14 

Prior Application Status Exeired I ~ei:rypve l 
Application Number Continuity Type Prior Application Number 

Filing or 371 (c) Date 
(YYYY -MM-DD) 

!'l:WJS2016/06 7977 Claims benefit of E'.rovisional 62398607 2016-09-23 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status ExQir~d IRmnmtml 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US20l 6/067977 Claims benefit of erovisional 62401126 2016-09-28 

Prior Application Status ExQired I R~msvm I 
Filing or 371(c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-00) 

PCT/US2016/067977 Claims benefit of Qrovisional 62406999 2016-10-12 

Prior Application Status Expired I Rmt@V.tt1 
Filing or 371(c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US2016/067977 Claims benefit of erovisional 62414671 2016-10-29 

Prior Application Status Pending l@~mw.tl@I 

Filing or 371 (c) Date 
Application Number Continuity Type Prior Application Number (YYYY-MM-DD} 

15797821 Claims benefit of ~rovisional 62465734 2017-03-01 

Prior Application Status Pending !Rij~fUI 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Claims benefit of provisional 62474179 2Q1H!~-2:l 

Prior Application Status Pending l~~II 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Claims benefit of provisional 62484474 2017-04-12 

Prior Application Status Pending I e~u#;tx~i 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM·DD) 

15797821 Claims benefit of erovisional 62487606 2Q17-04-20 

Prior Application Status Pending ! BJtmavr#I 
Fifing or 371 {c) Date 

Application Number Continuity Type Prlor Application Number (YYYY-MM-00) 

Jf.in!Zl:l2:l Claims benefit of 12rovisional 62488998 2017-04-24 

Prior Application Status Pending I R~irt§y~ l 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY -MM-DD) 

15797821 Claims benefit of provisional 62500581 2017-05-03 
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U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE 
Under the Paperwo(k Reduction Act of 1995, no persons are required to ra,;pond to a col!ection of information \lntess it contains a valid OMS control number. 

Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Pending ltie~~t! 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

1fF97821 Claims ben!,;lfjl of i;irQlliSIQtlii!I 62505974 2017-05-14 

Prior Application Status Pending I a~mw#nl 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

15797821 Cl9iru2 b§aefit of Qroi'.i§jonal 625QflQaS 2017-05•20 

Prior Application Status eendiog l~mWt.11 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY -MM-DD) 

15797821 Claims benefit of 12rovisional 62510249 2017-05-23 

Prior Application Status E!i:!ldiog -Filing or 371 (c) Date 
Application Number Continuity Type Prior Application Number (YYYY-MM-OD) 

HiZ(;!Z82:l Claims benefit of 12rovisional 62514889 2017-06-04 

Prior Application Status Pending jB.ll'rtltW~!I 
Filing or 371(c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

157978g1 Claims benefit of 12rovisional 62521504 2017-06-18 

Prior Application Status Pending I ;R~~;f-¢:/II 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY -MM-DD) 

1§7!;!7821 Claims benefit of r2rovisional 62522169 2017-06-20 

Prior Application Status Pending !ffgmRill 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-OO) 

15797821 Claims benefit of ~rovisional 62527962 2017-06-30 

Prior Application Status Pending l~~rn?Ytii! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Claims Qenem of i;l(QlliSiQngl 62530281 2017-07-09 

Prior Application Status Pending l§~miN~I 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

15797821 Claims benefit of erovisional 62533078 2Q17-07-16 
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U,S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Papetwork Reduction Act of 1995, no persons are req,rired to respond lo a collection of information unless It contains a valid 0MB control numwr. 

Attorney Docket Number 5176/88184--CIP 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Pending l~~W41~I! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

j5Z9Z82j Qlairns benefit of grQvi::.ional 62fl~~Q3 2017-07-17 

Prior Application Status Pending I Bi!:®.ii@j 
Filing or 371(c) Date 

Application Number Continuity Type Prior Application Number (YYYY *MM-DD) 

15797821 Claims benefit of provisional 62535801 2017-07-21 

Prior Application Status e!indiog 1a~w.t.w41I 

Filing or 371 (c) Date 
Application Number Continuity Type Prior Application Number (YYYY-MM•DD) 

15797821 Claims benefit of erovisional 62540524 2017-08-02 

Prior Application Status Pending I Rtffl~!I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Claims benefit of 12rovisional 62542243 2017-08-07 

Prior Application Status Pending I a1li@yg1I 

Filing or 371 (c) Date 
Application Number Continuity Type Prior Application Number (YYYY-MM-OD) 

·-
15797821 Claims genefit Qf 12r2visiona! 62547728 2017-08-18 

Prior Application Status Pending I Rl¥i.mVetl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Claims benefit of Q[Q:iiSiQn21 62553844 2017-0S-02 

Prior Application Status eizodiog tt~•xil 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY·MM·DD) 

15797821 Q!2ims benefit of i:irovisional 62556426 2017-09-10 

Prior Application Status Pending l~m&~m! 
Flling or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Claims benefit of (2fQ:iil'iiQ0gl 62561869 2017-09-22 

Additional Domestic BenefiUNational Stage Data may be generated within this form 
by selecting the Add button. 
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U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Pape1work Reduction Act of 1995, no persons are required to respond to a collection of information unless it cont$ins a valid 0MB control number. 

Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.5.5. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority documAnt exchange program (PDX)1 the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(!)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1). 

I ~rr&-YWI 
Application Number Countryi Filing Date (YYYY~MM~DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AlA. 
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Approved for use through 04130/2017. OMS 0651-0032 

U.S, Patent and Trademark Of!ioo; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995, no pernons are required to re$pond to a colfection of information unless It contains a valid 0MB control number. 

5176/88184-CIP Attorney Docket Number 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant appfication-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must. opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTS: This section of the Application Data Sheet ls QJ,!LY reviewed and processed with the JN.!1181,, filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign tP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s} 

A. Priority OocumentExchange(POX) • Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grnntstheUSPIOa:uthority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO). the Korean lntellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
( 1 ). 

B. Se.archR~sultsJromU,$, AppUcationJoEPO.,. Unless box Bin subsection 2 (opt~out of authorization) is checked, 
the undersigned hereby grnnt$JheUSPIQa1,1thority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The appficant is reminded that the EPO's Rule 141 (1) EPC (European Patent convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B, Applicant QOES NQI authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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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 cont,;ins a valid 0MB control number, 

Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor (or the remaining Joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherw.ise shows sufficient 
proprietary interest) together with one or more jolnt inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 1~ ti 
@ Assignee lo Legal Representative under 35 U.S.C, 117 lo Joint Inventor 

0 Person to whom the inventor is obllgated to assign. 10 Person who shows sufficient proprietary interest 

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. [Z'J 
Organization Name I W&WSens, Devices Inc. 

Mailing Address Information For Applicant: 

Address 1 W&WSens, Devices lnc. 

Address 2 4546 El Camino Real, Suite 215 

City Los Altos State/ Province CA 

Country I us Postal Code 94022 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT Of' COMMERCE 
Under the Pape!V.-ork Redu.ction Act of 1995, no per1>ons are requir«l to roopoml to a collection of informatloo unlesi. it contains a valid OMS control number. 

Attorney Docket Number 5176/88184•CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCEDABSORPTION PHOTOSENSITIVE DEVICES 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application public-.ation. 

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

Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City I State/Province 

Countryi I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. 

Signature: 
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the lNJilAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14{c}. 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applfcants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint rnventors. this form must be srgned by a 
patent practitioner, fill joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of ~U joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature /Ivan S. Kavrukov/ Date (YYYY-MM-DD) 2019-10-01 

First Name Ivan I Last Name I Kavrukov Registration Number 25,161 

Additional Signature may be generated within this form by selecting the Add button. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Und;ir the Paperwork Reduction Act of 1995, no persons are require(] to nl$pOnd to a collection of inform.ition unless it contains a valid OM6 control number, 

Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confldentialltyis governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection rs estimate<l to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA22313•1450. DO NOT SE.NO FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Electronic Patent Application Fee Transmittal 

Application Number: 15797821 

Filing Date: 30-0ct-2017 

Title of Invention: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

First Named Inventor/Applicant Name: Shih-Yuan WANG 

Filer: Ivan Kavrukov/Thomas Trainor 

Attorney Docket Number: 5176/88184-CI P 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

PET. DELAY SUB OR RESTORE PRIORITY-CLAIM 2454 1 1000 1000 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 



Electronic Acknowledgement Receipt 

EFSID: 37335735 

Application Number: 15797821 

International Application Number: 

Confirmation Number: 1009 

Title of Invention: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

First Named Inventor/Applicant Name: Shih-Yuan WANG 

Customer Number: 23432 

Filer: Ivan Kavrukov/Thomas Trainor 

Filer Authorized By: Ivan Kavrukov 

Attorney Docket Number: 5176/88184-CI P 

Receipt Date: 01-OCT-2019 

Filing Date: 30-OCT-2017 

Time Stamp: 16:31:58 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1000 

RAM confirmation Number E201901G32148408 

Deposit Account 

Authorized User 

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



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

232943 

1 
88184-CIP--Renewed_Petition. 

yes 5 
pdf 

dfcd7c4fbfcecb96aa289843db936b42243f 
e6bd 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Petition for review by the PCT legal office 1 4 

Request for Corrected Filing Receipt 5 5 

Warnings: 

Information: 

2241153 

2 Application Data Sheet 
88184-CIP--

20 
correctedADS_2019Octl .pdf 

no 
b8cce 7 4 b03 8865 2eca34fb77 33 a2d 25 713 c 

04d55 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

30609 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
5 e68d 6acd 61 d c 12 9a580d7 bd 9c3a9 3 Oe 79'-

a126a 

Warnings: 

Information: 

Total Files Size (in bytes) 2504705 



This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PA TENTS 

APPLICATION NO. ISSUE DATE 

15/797,821 10/15/2019 

23432 7590 09/25/2019 

COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK, NY 10112 

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

PATENT NO. ATTORNEY DOCKET NO. 

10446700 517 6/88184-CIP 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

CONFIRMATION NO. 

1009 

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 Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

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

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

Shih-Yuan WANG, Palo Alto, CA; 
W &WSens, Devices Inc., Los Altos, CA; 
Shih-Ping WANG, Los Altos, CA; 
M. Saif Islam, Davis, 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) 



UNITED STATES PATENT AND TRADEMARK OFFICE 

COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEWYORKNYNEWYORK 10112 

In re Application of 
W & WSENS, DEVICES INC. 
Application No.: 15/797,821 
Filing Date: October 30, 2017 
Attorney Docket No.: 5176/88184-CIP 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

DECISION ON PETITION 
UNDER 37 CFR l.78(c) 
AND l.78(e) 

This is a decision on the constructive petition under 37 CFR l.78(c) and (e), filed March 14, 
2019, to accept an unintentionally delayed claim under 35 U.S.C. 119(e) and 120 for the benefit 
of priority to one or more prior-filed provisional and nonprovisional/international applications. 

Under 37 CFR l.78(c) and (e), a petition to accept an unintentionally delayed claim under 35 
U.S.C. 1 l 9(e) and 120 for the benefit of a prior-filed application must be accompanied by: 

(i) the reference required by 35 U.S.C. 119(e) and 120 and 37 CFR 
l.78(a)(3) and l.78(d)(2) to the prior-filed applications, unless 
previously submitted; 

(ii) the petition fee set forth in 37 CFR l .17(m); and 

(iii) a statement that the entire delay between the date the claim was due 
under 37 CFR l.78(a)(4) and (d)(3) and the date the claim was filed 
was unintentional. The Director may require additional information 
where there is a question whether the delay was unintentional. 

With regard to item (i), the application data sheet does not properly identify the information 
being changed, with underlining for insertions, and strike-through or brackets for text removed, 
as required by 37 CFR l.76(c)(2). The ADS purports to modify information which is not shown 
on the most recent filing of record at the time the ADS was filed. For instance, n<;> claim from 
14/943,898 to "62/0181538," no claim from 14/945,003 to 62/157,876, and no claim from 
15/309,922 to 14/945,003 appear to be present on the filing receipt mailed on 04 January 2018. 
Therefore, the purported changes to that (non-existent) information are improper. 

With regard to item (ii), the petition fee set forth in 37 CFR l. l 7(m) has not been submitted. 



Application Number: 15/797,821 -2-

With regard to item (iii), the statement of unintentional delay contained in the petition differs 
slightly from the language contained in 3 7 CFR 1. 78( c )(3) and ( e )(3) and is hereby construed as 
a statement that the entire delay between the date the claim was due under l .78(a)(4) and (d)(3) 
and the date the claim was filed was unintentional. If this interpretation is incorrect, applicant is 
required to immediately notify the Office. As construed, the provided statement of unintentional 
delay is acceptable. 

For the reasons above, the petition under 3 7 CFR 1. 78( c) and ( e) is DISMISSED without 
prejudice. 

Any further correspondence with respect to this matter may be filed electronically via EFS-Web 
selecting the document description "Petition for review and processing by the PCT Legal Office" 
or by mail addressed to Mail Stop PCT, Commissioner for Patents, International Patent Legal 
Administration, P.O. Box 1450, Alexandria, Virginia 22313-1450, with the contents of the letter 
marked to the attention of the International Patent Legal Administration. 

/George Dombroske/ 
George Dombroske 
PCT Legal Examiner 
International Patent Legal Administration 
571-272-3283 
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Application Number 15797821 

Filing Date 2017-10-30 

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 J Eduardo A. Rodela 

Attorney Docket Number 5176/88184-CIP 

7 20160254407 2016-09-01 Wang et al. 

8 20040222357 2004-11-11 King et al. 

9 20020097962 2002-07-25 Yoshimura et al. 
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to d iocument, 
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Novack et al. 
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s Yi.Y8~¥"ish 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 

Initial* No Number3 Code2j Code4 Date Passages or Relevant 
Document 

Figures Appear 

International Business 
1 6-53424 JP 1994-02-25 Machines 

Corporation 

2 2003-142778 JP 2003-05-16 Samuelson et al. 

3 2012°502466 JP 2012-01-26 Alcatel 

If you wish to add additional Foreign Patent Document citation information please click the Add button 

NON-PATENT LITERATURE DOCUMENTS 

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), 

publisher, city and/or country where published. 
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Application Number 15797821 

Filing Date 2017-10-30 

First Named Inventor I Shih-Yuan WANG 

Art Unit 2893 

Examiner Name J Eduardo A. Rodela 

Attorney Docket Number 5176/88184-CIP 

2009-10-20 lguchi 

Retterath et al. 

2016-06-07 r---- ... _,, 

2014-05-20 Maruyama et al. 

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 
Initial* 

Cite No 
Number Code1 Date of cited Document 

1 20030059820 2003-03-27 Vo-Dinh 

2 20100059822 2010-03-11 Pinguet et al. 

3 20080079022 2008-04-03 Yamamoto et al. 

4 20070170536 2007-07-26 Hsu et al. 

5 20060267054 2006-11-30 Martin et al. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form,_rogether with applicable fee(s), by mail or fax, or via EFS-Web. 

(571)-273-2885 I By mail, send to: t,'lail StoJISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: 

INSTRUCTIONS: This form should be used for transmiuing the JSSUE FEE and PUBLICATJON FEE (if rnquired). Blocks I through 5 should be completed where appropriate. All 
furthercon-espondence including the Patent. advance orders and notification of maintenance fees will be mailed 10 the current cmi-espondence address as indicated unless corrected 
below or directed otherwise in Block I, bv (a) ~pecifying !I new con·espondcm:e address; nm.I/or (b) indicaling a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT C:ORRESPONDENCE ADDRESS (Nole: Use Block I for any thnnge or nddrm) 

23432 7590 05/07/20 I 9 

COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK, NY 10112 

APPLICATION NO. FILING DATE 

15n97,821 10/30/2017 

Note: A certificate of mailing cau only be used for domestic mailings of the 
Fee(s) Transmiunl. '11!is 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 u·ansmission. 

Ccrlilicalc of Mailing or Transmission 
J hereby certify that this Fee(s) Transmiual is being deposited with the Unilcd 
States Postal Service wir.h sufficient postage for first class mail in nn envelope 
addressed lo the Mail Stop ISSUE FEE address above, or being transmiued· l0 
the US PTO via EFS-Web or by fncsimile to (57 J) 273-2885 on the dale below 

(Typed or primed nome) 

(Sign:uore) 

(Dn1e) 

FIRST NA.MED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Shih-Yuan WANG 5176/88184-CIP 1009 

TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

APPtN. TYPE ENTITY ST A TUS ISSUE.FEE DUE 

nonprovisional SMALL $500 

EXA.i'11NER ARTUNtT 

RODELA, EDUARDO A 2893 

. hange o co!l"espondence ad ress or m 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address fom1 PTO/SD/122) allached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of II Customer 
Number is re, uircd. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

$0.00 $500.00 

CLASS-SUBCLASS 

257-431000 

2. "or pnn1111g on 1e patent ronl page, st 
(I) The names of up to 3 registered patent attorneys 
or agents OR, alleroatively, 
(2) The name of a single firm (having as a member a 
registered allomey or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed .. 

$0 08/07/2019 

COOPER & DUNHAM LLP 

2. ____________ _ 

3 ____________ _ 

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

PLEASE NOTE: Unless nn assignee is identified below, no assignee dntn will appear on.the patent. If an assignee is identified bclo~. the document must have been previously 
recorded, or filed for recordation, n, sci forih in 37 CFR 3.11 and 37 CFR 3.Sl(n). Completion of I.his form is NOT a suhsl.it.utc for filing an assignment. 
. . ' . ' . . 

(A) NAME OF ASSIGNEE 

W&Wsens Devices, Inc. 

(B) RESIDENCE: (CJTY and STATE OR COUNTRY) 

Los Altos, CA 

Please check lhe appropriale assignee ca1ego1y or categories (will not be printed on the patent) : 0 Individual ~ Corpor:11ion or 0lher private group entity O Government 

4a. Fees submitted: 01ssuc Fee ®Publ!,cation Fee (if required) ®Advance Order•# of Copies~~--------

4b. Method of Paymem: ( Plec1sefir's1 ,·,wpply "''.l' previously paid fee slrown abo,•c) 

0 Electronic Payment via EFS-Web O Enc.losed check :J Non-electronic paymenl by credit card (Allach form PTO-2038) 

0 The Director is hereby au1horized to charge the required fcc(s), any deficiency, or credit any overpayment lo Deposit Account 1'0. 03-312 5 

5. Clrnnge in Entity St~t.11s (from s1m11s indicn1cd nhovc) 

0 Applicant certifying micro entily status. See 37 CFR 1.29 

0 Applicant asserting small entity s1n1us. See :n C:FR 1.27 

0 Applicant ch:inging 10 regular undiscounted fee Slmus. 

NOTE: Absent n valid cc11ification on1icro Entity S1n1.us (sec forms PTO/SB/15A and 151l), issue 
fee pay!llenl. in 1he micro entity amount will not he accepted at the risk of application ahandonmenJ. 
NOTE: If the applicmion was previously under micro entity siatus, checking lhis box will be taken 
10 be a notificmion of loss of emi1lemem to micro emily srntus. 
l:iQIE;. Chc(.:king this box will b~ taken to be a notification of loss of ~utillemcnl lO small or micro 
e111i1y status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR J .31 nnd J .33. See 37 CFR 1.4 for signature requiremems and cenifications. 

Amhorized Signature /Ivan S. Kavrukov/ Date _A_u_.g.,_u_s_t_7~•~2_0_1_9 _________ _ 

Ivan S. Kavrukov Typed or prin1cd name _____________________ _ 

PTOL-85 P,u-t B (08-18\ Approved for use through OJ /31120:io 
Page 2 of 3 

0MB 06.51-0033 

Rcgimn1 ion No. _2_5-'''--1_6_1 _____ _;:•c..' ____ _ 

U.S. l',11cn1 and Tmdcnrnrt Offit·c: t;,S. DEPARTMI:NTOFCOMMERCE 
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Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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

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

23432 7590 05/07/2019 

COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK, NY 10112 

APPLICATION NO. FILING DATE 

15/797,821 10/30/2017 

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 n1ailing or trans1nission. 

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 EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or primed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Shih-Yuan WANG 5176/88184-CIP 1009 

TITLE OF INVENTION: MlCROSTRUCTURE ENHA!\CED ABSORPTION PHOTOSENSITIVE DEVICES 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovi sional SMALL $500 

EXAMINER ART UNIT 

RODELA, EDUARDO A 2893 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

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

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

$0.00 $500.00 

CLASS-SUBCLASS 

257-431000 

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. 

$0 08/07/2019 

COOPER & DUNHAM LLP 

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 rccordalion, as set forth in 37 CFR 3.11 and 37 CFR 3.81 (a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

W&Wsens 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: Dlssue Fee WPublication Fee (if required) i2nAdvance Order - # of Copies~~------

4b. Method of Payment: {Please.first reapply any previously paidfee shown above) 

0 Electronic Payment via EFS-Web O Enclosed check ::l Non-electronic payment by credit card (Attach form PTO-2038) 

!Zl The Director is hereby authorized lo charge the required fcc(s), any deficiency, or credit any overpayment to Deposit Account l\o. 03-3125 

5. Change in Entity Stat.us (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CTR 1.27 

CJ Applicant changing to regular uncliscounted fee status. 

NOTE: Ahsetll a valid certification of Micro Ent.ity Stat.us (see forms PTO/SB/ISA and 15B), issue 
fee payment in the micro entity amount will not be accepted al 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 lo micro emitv status. 
)'J_Q]],o_:. Checking this box will be tak.en lO be a notific,;lion of loss of entitlement lo 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 --~!:"<1_11 S. Kavrukov/ _ ______ Date Aug_u_s_t_7~,_2_0_1_9 __________ ~ 

Typed or printed name __ Ivan S. Kavrukov 

PTOL-85 P,m B (08- I 8 l Approved for use through O l /3 I /2020 
Page 2 of 3 

o:vrn 0651-om3 

Registration No. __e,_1_6_1 ____________ _ 

lj .S. Patent and Trademark Office: CS. DEPARTMENT OF COMMERCE 



Electronic Acknowledgement Receipt 

EFSID: 36806329 

Application Number: 15797821 

International Application Number: 

Confirmation Number: 1009 

Title of Invention: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

First Named Inventor/Applicant Name: Shih-Yuan WANG 

Customer Number: 23432 

Filer: Ivan Kavrukov/Thomas Trainor 

Filer Authorized By: Ivan Kavrukov 

Attorney Docket Number: 5176/88184-CI P 

Receipt Date: 07-AUG-2019 

Filing Date: 30-OCT-2017 

Time Stamp: 11:57:31 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

97623 

1 Issue Fee Payment (PTO-85B) 
88184-CIP--

1 
lssue_Fee_Transmittal.pdf 

no 
4ea70e 168208aef5f6ebc82e1e447de6f5f2 

413 

Warnings: 



Information: 

Total Files Size (in bytes)~ 97623 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION NUMBER 

15/797,821 

23432 
COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK, NY 10112 

FILING OR 3 71 (C) DATE 

10/30/2017 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Shih-Yuan WANG 5176/88184-CIP 
CONFIRMATION NO.1009 

POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]ml!~IU~ ~rnl!HJIII 111111111111111 IIII IIII 

Date Mailed: 08/02/2019 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 08/01/2019. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/nhorne/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 15/797,821 

Filing Date October 30, 2017 

First Named Inventor 
Shih-Yuan Wang 

Title MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE 
DEVICES 

Art Unit 2893 

Examiner Name Eduardo A. Rodela 
Attorney Docket Number 5176/88184-CIP 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Ivan S. Kavrukov/ Date (Optional) 

Name Ivan S. Kavrukov Registration 25,161 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

I 
NOTE: This form must be signed in accordance with 37 CFR 1. 33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

I ✓ I *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this forrn and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



[ 

Doc Code: PA .. 
Document Description: Power of Attorney 

PTOIAIN82B (07-13) 
Approved for vse through 03131121121. OMS 0651-0035 

U.S. Paten! and Trademark Of/ice: U.-S. DEPARTMENT OF COMMERCE 

!Jru;ter the f'lll)f>IWOfk Reduction Act Of 19~5. no pewons are required to respond to" cotk<ction of lnfqrnwtion unless it d,~plays .i valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 

the boxes below. 

I ApplicaUoo Numbe, I Filing Dato 

I 
(Note: Toe boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

~ I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney{s) oragent(s), and 

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 

the attached transmittal letter {form PTO/AlN82A) or identified above: § ... -... ........ ! 

OR 23432 _J 

□ I hereby appoint Practitioner(s} named in the attached list {form PTO/A!Nl32C) as my/our attomey(s) or agent(s), and to transact 

all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 

attached transmittal letter (form PTO/AIA/82A) ot identified above. (Note: Complete form PTO/AIN82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 

letter or the boxes above to: 

~ The address associated with the above-mentioned Customer Nvmber 

OR 

□ The address associated with Customer Number: I I 
OR 

□ Firm or 
Individual Name 

Address 

Clty I State l I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, fist the Applicant name tn the box): 

IW&Wsens Devices, Inc. 
□ Inventor or Join! Inventor (title not required below) 

□ legal Representative of a Deceased or Legally Incapacitated Inventor {title not required below) 

~ Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's tiUe if applicant is a juristic entity) 

□ Person Wno Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 

application or is concurrently being filed with this doCtJment} (provide siqner's title if aoolicant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose title is supplied below) is auJhoJized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature ~/7////)/'YA ,,.~ I Date (Optional) I 
Name Shih-Ping Wang l/ / 
Title President and CEO 
NOTE: Signature • This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1 .4 for signature requirements 

and certifications. If more than one applicant, use multiple forms. 

!iZJTotal of 1 forms are submitted. 

This collect,on of ,nformat,on ,s rcqwrod by 37 CF R 1,131, 1.32, and 1.33. fhc 1nformat1on ,s required to obtain or retain a benefit by the public which 1s to file (and by the 

USPTO to process) an application. Confidentiality is governed t,y 35 U.S.C. 122 and 37 CFIZ 1.11 and 1.14. This collection is ostimnted to take 3 minutes to complete, 

including gathering. preparing, and submitting the completed application form to the USPTO. Time will vary d<!pending upon the individual case. Any comments on the amount 

of time you require to complete thts form and/or suggestion:., for reducing this burden, should he sent to 1h-e Chief lnform0:tion Officer, U.S. P,,tont and Trademark Office.US, 

Department of Commerce, P.O. 8ox 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OH COMPLETED FORMS TO THIS ,\DDRESS SEND TO: Commissioner 

for Patents, P.O. Box 1450, Aloxandria, VA 22313-1450. 
If you need assistance in completing tile form, call 1-B00·PTO-9199 and select option 2. 

! 

) 



Electronic Acknowledgement Receipt 

EFSID: 36754914 

Application Number: 15797821 

International Application Number: 

Confirmation Number: 1009 

Title of Invention: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

First Named Inventor/Applicant Name: Shih-Yuan WANG 

Customer Number: 23432 

Filer: Ivan Kavrukov/Thomas Trainor 

Filer Authorized By: Ivan Kavrukov 

Attorney Docket Number: 5176/88184-CI P 

Receipt Date: 01-AUG-2019 

Filing Date: 30-OCT-2017 

Time Stamp: 13:32:43 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

211408 

1 Power of Attorney 88184-CIP _POA.pdf no 2 
19e419063450a0551 d7add 13b64243853e 

e4b7e 

Warnings: 



Information: 

Total Files Size (in bytes)~ 211408 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION 
NUMBER 

15/797,821 

23432 

FILING or 
37l(c)DATE 

10/30/2017 

COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK, NY 10112 

GRPART 

UNIT 

2893 
FIL FEE REC'D 

5080 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

5176/88184-CIP 112 3 
CONFIRMATION NO.1009 

CORRECTED FILING RECEIPT 

1111111111111111111111 m~mll!IHIJ~!~ 111111111111111 IIII IIII 

Date Mailed: 07/03/2019 

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) 

Applicant( s) 

Shih-Yuan WANG, Palo Alto, CA; 
Shih-Ping WANG, Los Altos, CA; 
M. Saif Islam, Davis, CA; 

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

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CIP of 15/309,922 11/09/2016 PAT 9818893 
which is a 371 of PCT/US2015/061120 11/17/2015 
which claims benefit of 62/081,538 11/18/2014 
and claims benefit of 62/090,879 12/11/2014 
and claims benefit of 62/100,025 01/05/2015 
and claims benefit of 62/111,582 02/03/2015 
and claims benefit of 62/139,511 03/27/2015 
and claims benefit of 62/153,443 04/27/2015 
and claims benefit of 62/154,675 04/29/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/171,915 06/05/2015 
and claims benefit of 62/174,498 06/11/2015 
and claims benefit of 62/175,855 06/15/2015 
and claims benefit of 62/182,602 06/21/2015 
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and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/197, 120 07/27/2015 
and claims benefit of 62/199,607 07/31/2015 
and claims benefit of 62/205,717 08/15/2015 
and claims benefit of 62/209,311 08/24/2015 
and claims benefit of 62/213,556 09/02/2015 
and claims benefit of 62/232,716 09/25/2015 
and said 15/309,922 11/09/2016 
is a CON of 14/943 ,898 11 /17/2015 PAT 9530905 
which claims benefit of 62/090,879 12/11/2014 
and claims benefit of 62/100,025 01/05/2015 
and claims benefit of 62/111,582 02/03/2015 
and claims benefit of 62/139,511 03/27/2015 
and claims benefit of 62/153,443 04/27/2015 
and claims benefit of 62/154,675 04/29/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/171,915 06/05/2015 
and claims benefit of 62/174,498 06/11/2015 
and claims benefit of 62/175,855 06/15/2015 
and claims benefit of 62/182,602 06/21/2015 
and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/197, 120 07/27/2015 
and claims benefit of 62/199,607 07/31/2015 
and claims benefit of 62/205,717 08/15/2015 
and claims benefit of 62/209,311 08/24/2015 
and claims benefit of 62/213,556 09/02/2015 
and claims benefit of 62/232,716 09/25/2015 
and said 15/309,922 11/09/2016 
is a CON of 14/945 ,003 11/18/2015 PAT 9525084 
which claims benefit of 62/081,538 11/18/2014 
and claims benefit of 62/090,879 12/11/2014 
and claims benefit of 62/100,025 01/05/2015 
and claims benefit of 62/111,582 02/03/2015 
and claims benefit of 62/139,511 03/27/2015 
and claims benefit of 62/153,443 04/27/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/154,675 04/29/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/171,915 06/05/2015 
and claims benefit of 62/174,498 06/11/2015 
and claims benefit of 62/175,855 06/15/2015 
and claims benefit of 62/182,602 06/21/2015 
and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/197, 120 07/27/2015 
and claims benefit of 62/199,607 07/31/2015 
and claims benefit of 62/205,717 08/15/2015 
and claims benefit of 62/213,556 09/02/2015 
and claims benefit of 62/232,716 09/25/2015 
This application 15/797,821 
is a CIP of PCT/US2016/067977 12/21/2016 
which claims benefit of 62/415,339 10/31/2016 
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and claims benefit of 62/270,577 12/21/2015 
This application 15/797,821 
is a CIP of 14/947,718 11/20/2015 
which is a CON of PCT/US2014/039208 05/22/2014 
which claims benefit of 61/826,446 05/22/2013 
and claims benefit of 61/834,873 06/13/2013 
and claims benefit of 61/843,021 07/04/2013 
and claims benefit of 61/905, 109 11/15/2013 

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. 

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: 11/27/2017 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/797,821 
Projected Publication Date: Not Applicable 
Non-Publication Request: No 
Early Publication Request: No 
** SMALL ENTITY ** 
Title 

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Preliminary Class 

257 

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 
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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. 

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 
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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). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Dkt. 5176/88184-CIP 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: W &WSens, Devices Inc. 

Inventors: Shih-Yuan WANG et al. 

Application No.: 15/797,821 

Filed: October 30, 2017 

Art Unit: 2893 

Examiner: Eduardo A. Rodela 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Confirmation No.: 1009 

This c01Tespondence is being filed electronically with the U.S. Patent 
and Trademark Office via EFS-Web. 

/Thomas Trainor/ July 2, 2019 

Thomas Trainor Date 

30 Rockefeller Plaza, 20th Floor 
New York, New York 10112 
Tel.: (212) 278-0400 

RESPONSE TO JUNE 20, 2019 NOTICE TO FILE CORRECTED APPLICATION 
PAPERS - NOTICE OF ALLOWANCE MAILED, AND 

REQUEST FOR CORRECTED FILING RECEIPT 

This Response is being submitted in reply to a Notice To File Corrected Application Papers­

Notice of Allowance Mailed, mailed June 20, 2019 in connection with the above-identified 

applications. A response to the Notice is due two (2) months from the mail date of the Notice (i.e. by 

August 20, 2019). Accordingly, this response is being timely filed. 

The June 20, 2019 Notice (attached hereto as Exhibit A) states that the 37 CFR 1.78(a)(3) 

reference to prior U.S. provisional application number 62009311 is missing from the Application 

Data Sheet (ADS) filed March 14, 2019. The Notice indicates that a proper response would include 

any one of: (1) a corrected Application Data Sheet pursuant to 37 CFR 1.76(c) which provides 

benefit information that complies with 37 CFR 1.78(d)(2) or 37 CFR 1.78(a)(3); or (2) a petition 

under 3 7 CFR 1. 78( e) or 3 7 CFR 1. 78( c ), including a corrected Application Data Sheet. 



Applicant: W&WSens, Devices Inc. 
Application No.: 15/797,821 
Filed: October 30, 2017 
Page2 

Dkt. 5176/88184-CIP 

However, it is respectfully pointed out that, although the January 4, 2018 Filing Receipt 

( attached hereto as Exhibit B) mailed in connection with the present application correctly indicated 

that each of Application No. PCT/US2015/061120 and Application No. 14/943,898 claims the 

benefit of 62/2_09 ,311 filed 08/24/2015, such filing receipt erroneously indicated that Application No. 

14/945,003 claims the benefit of 62/Q09,311 filed 06/08/2014. On the other hand, the March 14, 2019 

corrected Application Data Sheet (attached hereto as Exhibit C) submitted in connection with the 

present application correctly indicated that Application No. 14/945,003 claims the benefit of 

62/2_09,311 filed 08/24/2015. Applicant hereby requests the Patent Office to issue a corrected filing 

receipt correcting such error and reflecting the changes on such March 14, 2019 corrected Application 

Data Sheet, which was submitted along with a petition to add unintentionally delayed benefit claims. 

No fees are deemed necessary in connection with the filing of this Response. Nevertheless, if 

any additional fee is required, authorization is hereby given to charge the amount of any such fee to 

Deposit Account No. 03-3125. 

Respectfully submitted, 

/Ivan Kavrukov/ 
Ivan Kavrukov, Reg. No. 25,161 
Attorney for Applicant 
COOPER & DUNHAM LLP 
30 Rockefeller Plaza, 20th Floor 
New York, New York 10112 
Tel.: (212) 278-0400 



EXHIBIT A 
to 

RESPONSE TO JUNE 20, 2019 NOTICE TO FILE CORRECTED APPLICATION 
PAPERS-NOTICE OF ALLOWANCE MAILED, AND 

REQUEST FOR CORRECTED FILING RECEIPT 

Application No.: 15/797,821 



Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

Application No. : 15797821 
Applicant : Wang 

Filing Date : 10/30/2017 
Date Mailed : 06/20/2019 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Notice of Allowance Mailed 

This application has been accorded an Allowance Date and is being prepared for issuance. The 
application, however, is incomplete for the reasons below. 

Applicant is given two (2) months from the mail date of this Notice within whic.h to respond. This 
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS. 

The application is not in compliance with 37 CFR 1.78, as indicated in the attachment. The consequences 
of failure to respond within the above-identified time period are set forth in the attachment. 

Even if the Office has recognized a benefit claim and has entered it into the Office's database and 
included it on applicant's filing receipt, the benefit claim is not a proper benefit claim unless the reference 
in compliance with 37 CFR 1.78 is included, depending upon the application's filing date and as indicated 
in the attachment, in an application data sheet or in the first sentence(s) of the specification and all other 
requirements are met. 

See attachment. 

A copy of this notice MUST be returned with the reply. Please address response to 
"Mail Stop Issue Fee, Commissioner for Patents, 

P.O. Box 1450,Alexandria, VA 22313-1450". 

/Chris Harmon/ 
Publication Branch 
Office of Data Management 
(571) 272-4200 



Application No. 15797821 

D 

D 

D 

APPLICATION FILED ON OR AFTER SEPTEMBER 16, 20121 

NOT IN COMPLIANCE WITH 37 CFR 1.78 

The 37 CFR l.78(d)(2) reference on the application data sheet does not indicate the relationship (continuation, division, 
continuation-in-part) to the prior U.S. nonprovisional application or international application designating the U.S. See document 
coded dated , listing application number(s) . 

The 37 CFR l.78(d)(2) reference on the application data sheet does not indicate the relationship (continuation, division, 
continuation-in-part) to the prior international application designating the U.S. but instead indicates that an application is the 
national stage of the prior international application. However, the application was filed as a 35 U.S.C. 111 application and was 
not processed as a 35 U.S.C. 371 application, thus removing the validating link under 35 U.S.C. 119(a)-(d) to a prior foreign 
application or under 35 U.S.C. 119(e) to a prior U.S. provisional application. See document coded dated, listing application 
number(s). 

The 37 CFR l.78(d)(2) reference on the application data sheet does not provide the U.S. nonprovisional application number 
(series code and serial number) or, with respect lo an international PCT application designating the U.S., it provides the 
international application number or international filing date but not both. See document coded dated , in which the following is 
missing:. 

D The 37 CFR l.78(d)(2) reference on the application data sheet shows an incorrect, incomplete, or illegible U.S. nonprovisional 
application number, international PCT application number, or international PCT filing date. See document coded dated , in 
which the following error was made: . 

D The 37 CFR l.78(d)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is 
not present on an application data sheet, thus removing the validating link under 35 U.S.C. 119(a)-(d) to a prior foreign 
application or under 35 U.S.C. 119(e) to a prior U.S. provisional application. See document coded dated, in which the following 
is missing: . 

D The 37 CFR l.78(d)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is 
not present on an application data sheet. 

D The 37 CFR l.78(a)(3) reference to the prior U.S. provisional application is not present on an application data sheet. 

W The 37 CFR l.78(a)(3) reference to the prior U.S. provisional application on an application data sheet does not provide the 
provisional application number (series code and serial number). See document coded ADS dated 03/14/2019, in which the 
following is missing: 620093 I 1. 

D The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application on an application data sheet shows an incorrect, 
incomplete, or illegible U.S. provisional application number. See document coded dated, in which the following error was 
made:. 

D Other:. 

HOW TO RESPOND 

A proper response lo this notice would include any one of: (1) a co1Tected Application Data Sheet (ADS) pursuant to 37 CFR 
l.76(c) which provides benefit information that complies with 37 CFR l.78(d)(2) or 37 CFR l.78(a)(3) or (2) a petition filed pursuant to 
the provisions of 37 CFR l.78(e) or 37 CFR l.78(c) if the benefit information from the document identified above by code and date does 
not accurately reflect the benefits under 35 U.S.C. 119(e), 120, 121, 365(c) or 386(c) as claimed by applicant (a grantable petition would 
include a corrected ADS pursuant to 37 CFR l.76(c)). In general, a petition would be required unless the proper benefit claim 
information was included on a properly signed ADS submitted with the application on filing, or a properly signed conected ADS in 
compliance with 37 CFR l.76(c) (e.g., with underlining to show insertions) that was filed within the time period in 37 CFR 1.78 for 
malting the benefit claim(s), or the Office recognized the benefit claim(s) on the initial filing receipt. Such response may be filed after 
payment of the issue fee if limited to informalities noted herein. See Waiver of 37 CFR 1.312 for Document Required by Office of 
Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). 

WARNING: If Applicant fails to timely submit a proper response, the benefit information will be deleted and the patent will be 
printed without the benefit information present. 



UNITED ST ATES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/797,821 10/30/2017 

23432 7590 06/20/2019 

COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK, NY 10112 

FIRST NAMED INVENTOR 

Shih-Yuan WANG 

JUN 2 8 2019 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
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www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO, 
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EXAMINER 

RODELA, EDUARDO A 

ART UNIT PAPER NUMBER 

2893 

MAIL DATE DELIVERY MODE 

06/20/2019 PAPER 

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. 
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REQUEST FOR CORRECTED FILING RECEIPT 

Application No.: 15/797,821 



UNITED STATES P.ATENT A~D TRADEMARK OFFICE 

APPLICATION 
NUMBF--R 

15/797,821 

23432 

FILING or 
37l(c)DATE 

10/30/2017 

COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK, NY 10112 

GRPART 
U!'.lT FIL FEE REC'D 

5080 

UI\TTED STATES DEPARTMRYI' OF COMi\1RRf:R 
United States Patent and Trademark Office 
/Hklre~.:-: COJ\'1Ml8Sl0:-JER FOR PATENTS 

P.O. Box I ,150 
Alp,..<mdria, Virgmia 22311-1450 
www.mqto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

5176/88184-CIP 112 3 
CONFIRMATION NO.1009 

UPDATED FILING RECEIPT 

llfflllll llllllll 11111 m~mWIWH!l~WII)~ IRll 111111111111111 

Date Mailed: 01/04/2018 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant(s) 

Shih-Yuan WANG, Palo Alto, CA; 
Shih-Ping WANG, Los Altos, CA; 
M. Saif Islam, Davis, CA; 

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

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CIP of 15/309,922 11/09/2016 PAT 9818893 
which is a 371 of PCT/US2015/061120 11/17/2015 
which claims benefit of 62/081,538 11/18/2014 
and claims benefit of 62/090,879 12/11/2014 
and claims benefit of 62/100,025 01/05/2015 
and claims benefit of 62/111,582 02/03/2015 
and claims benefit of 62/139,511 03/27/2015 
and claims benefit of 62/153,443 04/27/2015 
and claims benefit of 62/154,675 04/29/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/171,915 06/05/2015 
and claims benefit of 62/17 4,498 06/11/2015 
and claims benefit of 62/175,855 06/15/2015 
and claims benefit of 62/182,602 06/21/2015 
and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/197, 120 07/27/2015 
and claims benefit of 62/199,607 07/31/2015 
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and claims benefit of 62/205,717 08/15/2015 
and claims benefit of 62/209,311 08/24/2015 
and claims benefit of 62/213,556 09/02/2015 
and claims benefit of 62/232,716 09/25/2015 
and said 15/309 ,922 11/09/2016 
is a CON of 14/943 ,898 11 /17/2015 PAT 9530905 
which claims benefit of 62/090,879 12/11/2014 
and claims benefit of 62/100,025 01/05/2015 
and claims benefit of 62/111,582 02/03/2015 
and claims benefit of 62/139,511 03/27/2015 
and claims benefit of 62/153,443 04/27/2015 
and claims benefit of 62/154,675 04/29/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/171,915 06/05/2015 
and claims benefit of 62/174,498 06/11/2015 
and claims benefit of 62/175,855 06/15/2015 
and claims benefit of 62/182,602 06/21/2015 
and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/197, 120 07/27/2015 
and claims benefit of 62/199,607 07/31/2015 
and claims benefit of 62/205,717 08/15/2015 
and claims benefit of 62/209,311 08/24/2015 
and claims benefit of 62/213,556 09/02/2015 
and claims benefit of 62/232,716 09/25/2015 
and said 15/309,922 11/09/2016 
is a CON of 14/945,003 11/18/2015 PAT 9525084 
which claims benefit of 62/081,538 11/18/2014 
and claims benefit of 62/090,879 12/11/2014 
and claims benefit of 62/100,025 01/05/2015 
and claims benefit of 62/111,582 02/03/2015 
and claims benefit of 62/139,511 03/27/2015 
and claims benefit of 62/153,443 04/27/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/154,675 04/29/2015 
and claims benefit of 62/157,876 05/06/2015 
and claims benefit of 62/171,915 06/05/2015 
and claims benefit of 62/17 4,498 06/11/2015 
and claims benefit of 62/175,855 06/15/2015 
and claims benefit of 62/182,602 06/21/2015 
and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/197, 120 07/27/2015 
and claims benefit of 62/199,607 07/31/2015 
and claims benefit of 62/205,717 08/15/2015 
and claims benefit of 62/009,311 06/08/2014 
and claims benefit of 62/213,556 09/02/2015 
and claims benefit of 62/232,716 09/25/2015 
This application 15/797,821 
is a GIP of PCT/US2016/067977 12/21/2016 
which claims benefit of 62/415,339 10/31/2016 
and claims benefit of 62/270,577 12/21/2015 
This application 15/797,821 
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is a CIP of 14/947,718 11/20/2015 
which is a CON of PCT/US2014/039208 05/22/2014 
which claims benefit of 61/826,446 05/22/2013 
and claims benefit of 61/834,873 06/13/2013 
and claims benefit of 61/843,021 07/04/2013 
and claims benefit of 61/905,109 11/15/2013 

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. 

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: 11/27/2017 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 

is US 15/797,821 

Projected Publication Date: 04/12/2018 

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. 
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Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the US PTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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 
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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). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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EXHIBIT C 
to 

RESPONSE TO JUNE 20, 2019 NOTICE TO FILE CORRECTED APPLICATION 
PAPERS-NOTICE OF ALLO\VANCE MAILED, AND 

REQUEST FOR CORRECTED FILING RECEIPT 

Application No.: 15/797,821 



PTOIAl,\/14 (11-15) 
Apµrnved for use lh,ough 04130/2017. OM8 0$51-0032 

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

Uncler the Paperwork Reduction Act of 1995, no persons are required to respond to a coll;,cfion of information unle-ss ii contains a valid 0MB control number. 

Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

n1e application data sheet ls part of the provisional or nonprovisionai application for which it is being submitted. The following form contains the 
bibliographic data arranged in a fom;at specified by the United States Patent and Trademark Office as oumned in 37 CFR 1.76. 
This docunwnt may be completed electronically and subrnilled to the Office in electronic format using the Electronic F!ling System (EFS) Of the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application assoclated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5,2 (Paper filers only, Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I a«m?ffi II 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Shih-Yuan WANG 

Residence lnformation (Select one) @ US Residency 0 Non US Residency 0 Active US Military Service 

City PafoAtto I State/Province I CA I Country of ResidencJ I us 

Malling Address of Inventor: 

Address 1 766 Enc.ina Grande Dr. 

Address 2 

City I Palo Alto I State/Province I 
Postal Code I 94306 I Countryi I us 

Inventor 2 I aim.mm II 
Legat Name 

Prefix Given Name Middle Name Family Name Suffix 

Shih-Ping WANG 

Residence lnfonnation (Select One} @ US Residency 0 Non US Residency 0 Active US Military Service 

City Los Altos I State/Province I CA I Country of Residenc4 I us 

Mailing Address of Inventor: 

Address 1 38 3rd Street, Suite #307 

Address 2 

City I Los Altos I State/Province l 
Postal Code I 94022 I Countryi I us 

Inventor 3 II Riffihvi II 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

M. Saif !SLAM 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

EFS Web 2 2.12 



PTOIAIA/14 (11-15) 
Approved for U$B thrnugh 04130/2017. OM8 0$51-003:2 

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

Under the Paperwork Reduction Act of 1995, no pe-rsons are required to respond to a collection of information unt..-.ss ii contains a valtd 0MB control number. 

Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

City I Davis I State/Pro vi nee I CA I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 3038 Mallorca Ln. 

Address 2 

City I Davis I StatelProvince I CA 

Postal Code I 95618 I Countryi I us 

AU Inventors Must Be Listed - Additional lnventor Information blocks may be 
II generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 
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PCT/US16/67977 Qli!ims Qsltl!'ilfi! Qf i;irg)lisional 6238.3391 2016-09--03 

Prior Application Status Ex12ired 11&~£1 
Filtng or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM·OD) 

PCT/US16/67977 Claims benefit of 12rovlsional 62383479 2016-09-04 

Prior Application Status Expired 1~~~iiit;j 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US 16/67977 Claims heoefil Qf 1:m,lliSiQnal 62J£4222 2016-09-14 

Prior Application Status Exeired II!i§iffiy.~il 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

PCT/US16/67977 Claims benefit of erovisional 62398607 2016-0S-23 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status fxglred 11awmti1i I 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

PCT/US16/67977 Claims benefit of erovisionaf 62401126 2016-09--28 

Prior Application Status ExQired lrlimiil 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY •MM-DD) 

PCT/US16/67977 Claims benefit of 12rovisional 62406999 2016-10-12 

Prior Application Status Expired laE.i#I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US16/67977 Claims benefit of erovfsional 62414671 2016-10-29 

Prior Application Status Pending illil 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-OD) 

15797821 Claims benefit of erovisional 62465734 2017-03-01 

Prior Application Status Pending 1aeimt1~ill 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM•DD) 
•J<-----~·····-·····--"'"""".,..,,..,.,..,. ....,,,..,,,....,...,.,.,..,.,......,._.,..,. __ """""""" 

15797821 Claims benefit of provisional 62474179 2Qjz-Q~-2:1 

Prior Application Status Pending l!f.tn11wl 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY •MM-DD) 

15797821 Claims benefit of provisional 62484474 2017-04-12 

Prior Application Status Pending ltriJ~m! 
Filing or 371(c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Claims benefit of erovisional 62487606 2017-04-20 

Prior Application Status Pendinq l!JiF~Y\\iil 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

Hm.iza21 Claims benefit of Qrovisional 62488998 2017-04-24 

Prior Application Status Pending I ~~@$v~:i 

Application Number Continuity Type Prior Application Number 
FIiing or 371 (c) Date 

(YYYY-MM·DD) 

15797821 Claims ben~fit of provisional 62500581 2017-05-03 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/797821 

Title of !nvention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Pending I a,~Jilijy#H! 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

15797821 QliaillJ§ Q~Qefit Qf i;irovi§iQ□ !al 62505974 2017-05-14 

Prior Application Status Pending IB~!rmx#,1 

Application Number Continuity Type Prior Application Number 
FIiing or 371 (c) Date 

(YYYY ·MM·DD) 

15797821 QljiQJS benefit of QfQlli§iQnf!l 62Q09093 2017-05-20 

Prior Application Status ee□diog IBi~ml 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY·MM•DD) 

15797821 Claims benefit of 12rovisional 62510249 2017-05-23 

Prior Application Status Efl□ctiag l~~~{,e:~ 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

15ZflZ62j Claims benefit of 12rovisional 62514889 2017-00-04 

Prior Application Status Pending jR$AAN#j 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

{YYYY-MM-DD) 
/ 

-,.,.;--;.., 

15797821 Claims benefit of erovisional 62521504 2017-06-18 

Prior Application Status Pending !Benmv.ij 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY ·MM-DD) 

15797821 Claims benefit of Qrovisional 62522169 2017-06-20 

Prior Application Status Pending l~itmBY*ll 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Claims benefit of erovisional 62527962 2017-06-30 

Prior Application Status E,ens;!ing l!:!gfil&V~il 
Filing or 371 (c) Date 

Applicauon Number Continuity Type Prior Application Number (YYYY-MM-OD) 

15797821 Cllilim~ be~rn Qf r;lrQlli§iQ!lgJ 62530281 2017-07-09 

Prior Application Status Pending 

Application Number Continuity Type Prior Application Number 
Fifing or 371 (c) Date 

(YYYY·MM·DD) 

15797821 Claims benefit of erovisional 62533078 2Q17,.07-16 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Pending I B@UWY~ l 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

jS72Z821 Qreiim§ benefit of grQvisional 625J3§03 .2017-07-17 

Prior Application Status Pending IR-~~I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM•DD) 

15797!;!21 Claims benefit of erovisional 62535801 2017-07-21 

Prior Application Status e~m:liog !@~~#~ti 
Filtng or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM-OO) 

15797821 Claims benefit of erovisional 62540524 2017-08-02 

Prior Application Status Pending IB@!mtti) 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM-DD) 

15797821 Claims benefit of 12rovtsional 62542243 2017-08-07 

Prior Application Status Pending IH~~1-~! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM-DD) 

15797821 Claims benefit of 1,2rovisiO0£!I 62547728 2017-08-18 

Prior Application Status Pending !Bffl•tl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM•OD) 

15797821 Claims benefit of gro:,1isional 6.2553844 2017-09-02 

Prior Application Status e!;l□QiDrJ IB~~x~! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM-DD) 

15797821 ~l;;ii~ Q!;l!l!;lf!l Qf 9rovisional 62556426 2017-09-10 

Prior Application Status Pending IBIE!! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-OD) 

:1sz91e21 Claims benefit of 12rovisional 62561869 2017-09-22 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR i.55. When priority is claimed to a foreign application 
that is eligible for retrieval under the priority docunmnt exchange program (PDX)1 the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility tor ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

E' 

Application Number Countryi Filing Date (YYYY-MM-OO) Access Codd (if applicable) 

Additlonal Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application fifed before March 16, 2013 and (2) also 
contains, or contained at any time, a clalm to a claimed invention that has an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, wtth a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AlA 
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U,S_ Patent and Trademark Office; U,S_ DEPARTMENT OF COMMERCE 

Under the Papemork Reduction Act of 1995, no persons are re-quired to respond to a collection of ,nformation unless it contains a valid 0MB control number. 

5176/88184-CIP Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph 6 in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-cmt of the 
authorization by checking the corresponding box A or B or both in subsection 2 below, 

NQIE.: This section of the Application Data Sheet is QNLY reviewed and processed with the _INJIIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/S8/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Documentexc.hang:e(POXJ - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO.authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO ln a bilateraf or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the Instant patent application is filed, access to: (1) the instant patent application-as-filed 
and Its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authori,zation. See 37 CFR 1.14(h) 
( 1 ). 

B. SearchRe$-YJ1$irQmJJ~§,J\pp,U<::.2tiQJltQJ;PQ_ - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grnnttttheJJ_SeIQauUmtity to provide the EPO access to the bibliographic data and search 
results from the instant patent applfcation when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141 (1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2, Opt-Out of Authorizations to Permrt Access by a Foreign Jntellectual Property Office(s) 

A. Applicant POE$ NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as~filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1 A above. 

8. Applicant PQJ;SJ\IQI authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application, If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14, 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Applicant Information: 

Providing assignment information in this section does not substitu1e for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor (or the remaining Joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section ls the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation fo assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1 .46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the invenfor is obligated to assign, or person who otheiwise shows sufficient 
proprietary interest) together with one or more joint inventors, then !he joint inventor or inventors who are also the applicant should be 
identified in this wction. 

@ Assignee lo Legal Representative under 35 U.S.C. 117 jo Joint Inventor 

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

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. ~ 
Organization Name I W&WSens, Devices Inc. 

Mailing Address Information For Applicant: 

Address 1 W&Wsens, Devices Inc. 

Address 2 4546 El Camino Real, Suite 215 

City Los Altos State/Province CA 

Country I us Postal Code 94022 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on tlie patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on tlie 
patent application public-.aUon. 

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

Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non--Applicant Assignee: 

Address 1 

Address2 

City I State! Province 

Countryi I Postal Code 

PhOne Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. 

Signature: 
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the lNlIJAL fifing of the application sind either box A or B is J1Qt checked in 
subsection 2 of the "Authorization or Opt~Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner lf one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, ~Jl joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIN81) on behalf of !ill joint inventor-applicants. 

See 37 CFR 1 A{d) for the manner of making signatures and certifications. 

Signature /Ivan S. Kavrukov/ Date (YYYY-MM~DD) 2019-03-14 

First Name Ivan I Last Name I Kavrukov Registration Number 25,161 

Additional Signature may be generated within this form by selecting the Add button. 
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5176/88184-CIP Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time wJII 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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Customer Number: 23432 

Filer: Ivan Kavrukov/Thomas Trainor 
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Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Commissioner for Patents 
United States Patent and Trademark Office 

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

\I\N\/W.uspto.gov 

Application No. : 15797821 
Applicant : Wang 

Filing Date : 10/30/2017 
Date Mailed : 06/20/2019 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Notice of Allowance Mailed 

This application has been accorded an Allowance Date and is being prepared for issuance. The 
application, however, is incomplete for the reasons below. 

Applicant is given two (2) months from the mail date of this Notice within which to respond. This 
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS. 

The application is not in compliance with 37 CFR 1.78, as indicated in the attachment. The consequences 
of failure to respond within the above-identified time period are set forth in the attachment. 

Even if the Office has recognized a benefit claim and has entered it into the Office's database and 
included it on applicant's filing receipt, the benefit claim is not a proper benefit claim unless the reference 
in compliance with 37 CFR 1.78 is included, depending upon the application's filing date and as indicated 
in the attachment, in an application data sheet or in the first sentence(s) of the specification and all other 
requirements are met. 

See attachment. 

A copy of this notice MUST be returned with the reply. Please address response to 
"Mail Stop Issue Fee, Commissioner for Patents, 

P.O. Box 1450, Alexandria, VA 22313-1450". 

/Chris Harmon/ 
Publication Branch 
Office of Data Management 
(571) 272-4200 



Application No. 15797821 

APPLICATION FILED ON OR AFTER SEPTEMBER 16, 2012, 
NOT IN COMPLIANCE WITH 37 CFR 1.78 

D The 37 CFR 1.78(d)(2) reference on the application data sheet does not indicate the relationship (continuation, division, 
continuation-in-part) to the prior U.S. nonprovisional application or international application designating the U.S. See document 
coded dated, listing application number(s) . 

D The 37 CFR 1.78(d)(2) reference on the application data sheet does not indicate the relationship (continuation, division, 
continuation-in-part) to the prior international application designating the U.S. but instead indicates that an application is the 
national stage of the prior international application. However, the application was filed as a 35 U.S. C. 111 application and was 
not processed as a 35 U.S.C. 371 application, thus removing the validating link under 35 U.S.C. 119(a)-(d) to a prior foreign 
application or under 35 U.S.C. 119(e) to a prior U.S. provisional application. See document coded dated, listing application 
number(s). 

D The 37 CFR 1.78(d)(2) reference on the application data sheet does not provide the U.S. nonprovisional application number 
(series code and serial number) or, with respect to an international PCT application designating the U.S., it provides the 
international application number or international filing date but not both. See document coded dated , in which the following is 
missing:. 

D The 37 CFR 1.78(d)(2) reference on the application data sheet shows an incorrect, incomplete, or illegible U.S. nonprovisional 
application number, international PCT application number, or international PCT filing date. See document coded dated , in 
which the following error was made: . 

D The 37 CFR 1.78(d)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is 
not present on an application data sheet, thus removing the validating link under 35 U.S.C. 119(a)-(d) to a prior foreign 
application or under 35 U.S.C. 119(e) to a prior U.S. provisional application. See document coded dated, in which the following 
is missing: . 

D The 37 CFR 1.78(d)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is 
not present on an application data sheet. 

D The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application is not present on an application data sheet. 

[KJ The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application on an application data sheet does not provide the 
provisional application number (series code and serial number). See document coded ADS dated 03/14/2019, in which the 
following is missing: 62009311. 

D The 37 CFR 1.78(a)(3) reference to the prior U.S. provisional application on an application data sheet shows an incorrect, 
incomplete, or illegible U.S. provisional application number. See document coded dated, in which the following error was 
made:. 

D Other:. 

HOW TO RESPOND 

A proper response to this notice would include any one of: (1) a corrected Application Data Sheet (ADS) pursuant to 37 CFR 
1.76(c) which provides benefit information that complies with 37 CFR 1.78(d)(2) or 37 CFR 1.78(a)(3) or (2) a petition filed pursuant to 
the provisions of 37 CFR 1.78(e) or 37 CFR 1.78(c) if the benefit information from the document identified above by code and date does 
not accurately reflect the benefits under 35 U.S.C. 119(e), 120, 121, 365(c) or 386(c) as claimed by applicant (a grantable petition would 
include a corrected ADS pursuant to 37 CFR 1.76(c)). In general, a petition would be required unless the proper benefit claim 
information was included on a properly signed ADS submitted with the application on filing, or a properly signed corrected ADS in 
compliance with 37 CFR 1.76(c) (e.g., with underlining to show insertions) that was filed within the time period in 37 CFR 1.78 for 
making the benefit claim(s), or the Office recognized the benefit claim(s) on the initial filing receipt. Such response may be filed after 
payment of the issue fee if limited to informalities noted herein. See Waiver of 37 CFR 1.312 for Document Required by Office of 
Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). 

WARNING: If Applicant fails to timely submit a proper response, the benefit information will be deleted and the patent will be 
printed without the benefit information present. 
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RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT 

Continuity, Priority Claims, Petitions, and Non-Publication Requests 

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request 
because: 

• The priority or continuity claim has not been entered because it was not filed during the required time period. 
Applicant may wish to consider filing a petition to accept an unintentionally delayed claim for priority. See 37 
CFR 1.55 or 1.78. 

/sstephanos/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
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NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 
23432 7590 05/07/2019 

COOPER & DUNHAM, LLP RODELA, EDUARDO A 

30 Rockefeller Plaza 
20th Floor ART UNIT PAPER NUMBER 

NEW YORK, NY 10112 2893 

DATE MAILED: 05/07/2019 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

15/797,821 10/30/2017 Shih-Yuan WANG 5176/88184-CIP 1009 

TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

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

nonprovisional SMALL $500 $0.00 $500.00 $0 08/07/2019 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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

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

23432 7590 05/07/2019 

COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK, NY 10112 

APPLICATION NO. FILING DATE 

15/797,821 10/30/2017 

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. 

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 EFS-Web 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 5176/88184-CIP 1009 

TITLE OF INVENTION: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $500 

EXAMINER ART UNIT 

RODELA, EDUARDO A 2893 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

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

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

$0.00 $500.00 

CLASS-SUBCLASS 

257-431000 

2. For printing on the patent front page, list 
( 1) 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. 

$0 08/07/2019 

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 (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

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

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

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

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

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

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

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 _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
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0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

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



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

15/797,821 10/30/2017 Shih-Yuan WANG 

23432 7590 05/07/2019 

COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK, NY 10112 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

5176/88184-CIP 1009 

EXAMINER 

RODELA, EDUARDO A 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 05/07/2019 

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

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

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

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

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

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

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

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

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

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

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

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



Notice of Allowability 

Application No. 
15/797,821 
Examiner 
Eduardo A Rodela 

Applicant(s) 
WANG etal. 
Art Unit I AIA (FITF) Status 
2893 Yes 

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

1.0 This communication is responsive to 4/11/2019. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

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

3.0 The allowed claim(s) is/are 1-40. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

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

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

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

Attachment(s) 
1. 0 Notice of References Cited (PT0-892) 5. 0 Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. 0 Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 4/11/2019. 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 

/EDUARDO A RODELA/ 
Primary Examiner, Art Unit 2893 

Notice of Allowability Part of Paper No./Mail Date 20190411 



Application/Control Number: 15/797,821 
Art Unit: 2893 

DETAILED ACTION 
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This correspondence is in response to the Telephone Interview conducted on April 11, 

2019. Claims 1-40 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. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 

payment of the issue fee. 

The application has been amended as follows: 

In the claims: 

Please amend claim 1 as follows, 

"A single-chip device comprising an integrated combination of a microstructure­

enhanced photodetector (MSPD) configured for reverse-bias operation and an active electronic 

circuit, both formed on or in a single substrate and configured to receive an optical input that in 
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cross-section is substantially continuous, convert the optical input to an electrical output, and 

process the electrical output into a processed output, wherein: 

the MSPD on or in said single substrate comprises an intermediate layer, a first layer at 

one side of the intermediate layer, and a second layer at an opposite side of the intermediate 

layer, wherein: 

each of the layers comprises Silicon, Germanium, or an alloy thereof; 

at least one of said layers, or an overlying covering layer that may be present, has holes 

intentionally formed therein, extending in directions transverse to the layers; 

each of the first and second layers comprises a doped material; 

the intermediate layer comprises a material that is less doped than at least one of the first 

and second layers or is undoped, wherein the degree of doping is the same or different for 

different positions in the intermediate layer; 

an input portion configured to concurrently receive at a plurality of said holes said optical 

input that has said substantially continuous cross-section; and 

an output portion configured to provide said electrical output from the MSPD; 

the MSPD includes reverse-bias contacts electrodes coupled therewith to establish an 

electrical field therein when energized to thereby sweep in a selected direction electrical charges 

generated in the MSPD by said optical input; 

said reverse-bias electrodes being free of a pattern of openings that matches said holes; 

and 

the active electronic circuit on or in said single substrate is configured to process the 

electrical output from the MSPD by applying thereto: 

amplification to form said processed output from the single-chip device; 
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processing other than or in addition to amplification to form said processed output from 

the single-chip device; and 

routing to one or more selected destinations; and 

a communication channel on or in said single-chip device, configured to deliver the 

electrical output from the MSPD to the active electronic circuit". 

Please cancel claims 41-112. The claims are directed to an un-elected apparatus group 

embodiment without traverse, as detailed in the Applicant's response dated April 25, 2018. 

REASONS FOR ALLOWANCE 

Claims 1-40 are allowed. 

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

enhanced 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 teaches a similar microstructure enhanced photodetector 

device, but fails to disclose the specific characteristic recited in the claims of the instant 

invention e.g. the single chip device with combination of photodetector as detailed in 

communication with active electronic unit which processes the information gathered by the 

photodetector, in conjunction with the details of the electrodes do not have the pattern of 

openmgs. 
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This office action is in response to the Request for Continued Examination received 

March 14, 2019. Claims 1-40 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. 

Election/Restrictions 

Claims 41-112 are withdrawn from further consideration pursuant to 37 CFR l. l 42(b) as 

being drawn to a nonelected Group II and Species claims, there being no allowable generic or 

linking claim. Election was made without traverse in the reply filed on April 25, 2018 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness 

rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identically disclosed as set forth in section 102, if the differences between the claimed invention and the 
prior art are such that the claimed invention as a whole would have been obvious before the effective 
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed 
invention pertains. Patentability shall not be negated by the manner in which the invention was made. 

Claims 1-3, 9-12, 22, 24, 26, 28, 29, 32-36 and 39 are rejected under 35 U.S.C. 103 as 

being unpatentable over Dickinson et al. (US 7,251,386) in view of Kim et al. (US 
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2010/0288341) in view of Okamoto et al. (US 2010/0308428) in view of Iwai et al. (US 

2009/0230498) in view of Giziewicz (US 2016/0240718). 

Page 3 

Regarding claim 1, Dickinson teaches in Figures 1 and 7, a single-chip device (200, 

"integrated photonic-electronic ... DRAM chip", column 11, last paragraph) comprising an 

integrated combination of a photodetector (203) and an active electronic circuit (various other 

devices included on 200), both formed on or in a single substrate (chip 200) and configured to 

receive an optical input (fibers 206-209 allow for light signal 1/0) that in cross-section is 

substantially continuous (holes in photodetector to be addressed in the teaching of Iwai 

immediately below), convert the optical input to an electrical output (columns 11 and 12 describe 

the conversion of the optical signals to electrical signals), and process the electrical output into a 

processed output (transmitter portion of 203/204, which outputs data from DRAM Cores 

201/202), wherein: 

the active electronic circuit on or in said single substrate is configured to process the 

electrical output from the photodetector by applying thereto (input through receiver cell with 

detector array, which converts the optical signals from the fiber at the detector array, then an 

electrical signal is sent to the CMOS Logic Module where processing takes place, column 5, 

lines 29-55): 

processing other than or in addition to amplification to form said processed output from 

the single-chip device (column 5, lines 29-55, amplification discussed below by teaching of 

Iwai); and 
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routing to one or more selected destinations; and (either of the DRAM Cores and output) 

a communication channel on or in said single-chip device, configured to deliver the 

electrical output from the MSPD to the active electronic circuit (circuit paths in both Figs. I and 

7, from Detector Array to CMOS Logic Module and output). 

Dickinson does not teach: 

- the photodetector is a microstructure-enhanced photodetector (MSPD). 

the photodetector on or in said single substrate comprises an intermediate layer, a first 

layer at one side of the intermediate layer, and a second layer at an opposite side of the 

intermediate layer, wherein: 

each of the layers comprises Silicon, Germanium, or an alloy thereof; 

at least one of said layers, or an overlying covering layer that may be present (it is noted 

that the claim language regarding the overlying layer is not a positive recitation, nor does the 

claim language require the presence, but merely states the overlying layer as an optional 

component), has holes intentionally formed therein, extending in directions transverse to the 

layers; each of the first and second layers comprises a doped material; 
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the intermediate layer comprises a material that is less doped than at least one of the first 

and second layers or is undoped, wherein the degree of doping is the same or different for 

different positions in the intermediate layer; 

an input portion configured to concurrently receive at a plurality of said holes said optical 

input that has said substantially continuous cross-section; and 

an output portion configured to provide said electrical output from the MSPD. 

Kim teaches in Figures 5A-B and 12: 

- the photodetector is a microstructure-enhanced photodetector (MSPD) (detector shown 

is enhanced by holes 51 formed in the material layers), 

the photodetector (device including mesa 550, n-type layer 510, CJ{ 0042, intrinsic layer 

59, CJ{ 0042, and p-type layer 520, CJ{ 0042) on or in said single substrate (this feature as taught by 

Dickinson above) comprises an intermediate layer (59), a first layer (520) at one side of the 

intermediate layer (beneath 59), and a second layer at an opposite side of the intermediate layer 

(510 over 59), wherein: 

at least one of said layers, or an overlying covering layer that may be present, has holes 

intentionally formed therein (51), extending in directions transverse to the layers 

(vertically); each of the first and second layers comprises a doped material (510 and 520 doped 

oppositely paragraph 0042); 
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the intermediate layer comprises a material that is less doped than at least one of the first 

and second layers or is undoped (59 is undoped, CJ{ 0042), wherein the degree of doping is the 

same or different for different positions in the intermediate layer (as the intermediate layer is 

shown to be undoped, the positions all have no doping); 

an input portion configured to concurrently receive at a plurality of said holes said optical 

input that has said substantially continuous cross-section (top of mesa with holes in it, 1201 

connecting 1203); and 

an output portion configured to provide said electrical output from the MSPD ( electrical 

output from the device, paragraph 0037, 0038, 1204 to 1202). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- the photodetector is a microstructure-enhanced photodetector (MSPD). 

the photodetector on or in said single substrate comprises an intermediate layer, a first 

layer at one side of the intermediate layer, and a second layer at an opposite side of the 

intermediate layer, wherein: 
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at least one of said layers, or an overlying covering layer that may be present, has holes 

intentionally formed therein, extending in directions transverse to the layers; each of the first and 

second layers comprises a doped material; 

the intermediate layer comprises a material that is less doped than at least one of the first 

and second layers or is undoped, wherein the degree of doping is the same or different for 

different positions in the intermediate layer; 

an input portion configured to concurrently receive at a plurality of said holes said optical 

input that has said substantially continuous cross-section; and 

an output portion configured to provide said electrical output from the MSPD, 

in the invention of Dickinson as taught by Kim, for the purpose of providing a light 

signal detector which can be used to convert light signals into electrical signals. 

Kim does not teach: 

- each of the layers comprises Silicon, Germanium, or an alloy thereof. 

Okamoto et al. (US 2010/0308428) teaches in Figure 2, wherein: 
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- each of the layers comprises Silicon, Germanium, or an alloy thereof (paragraph 0063 

describes layers 3-6 as being Si, Ge or SiGe). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- each of the layers comprises Silicon, Germanium, or an alloy thereof, 

in the invention of Dickinson as taught by Okamoto, for the purpose of utilizing industry 

standard materials which are less costly and function as semiconductors to allow for the 

detection of incoming light signals. 

Dickinson does not specify: 

- amplification to form said processed output from the single-chip device. 

Iwai teaches the optical device is subjected to amplification and processing performed by 

electronic circuits, as discussed in paragraph 0010. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 
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in the invention of Dickinson as taught by Iwai, for at least the purpose of allowing for 

the increase in sensitivity of the optical detectors. 

Dickinson does not disclose, 

the microstructure enhanced photodetector (MSPD) is configured for reverse bias 

operation, and 

the MSPD includes reverse-bias contacts coupled therewith to establish an electrical field 

therein when energized to thereby sweep in a selected direction electrical charges generated in 

the MSPD by said optical input. 

Giziewicz discusses in paragraph 0025, "photodiodes are generally used in reverse bias", 

therefore if the device of Giziewicz is used in reverse bias, then the electrode passing the reverse 

bias signal will be reverse bias electrodes and will sweep charges through the device acting as a 

photodiode sensitive to incoming light. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

the microstructure enhanced photodetector (MSPD) is configured for reverse bias 

operation, and 
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the MSPD includes reverse-bias contacts coupled therewith to establish an electrical field 

therein when energized to thereby sweep in a selected direction electrical charges generated in 

the MSPD by said optical input, 

in the invention of Dickinson as taught by Giziewicz, for the purpose of providing the 

necessary signals to operate the light sensing diode. 

Regarding claim 2, Dickinson et al. teach the single-chip device of claim 1, in which 

said active electronic circuit is at least partly extends beyond said substrate (fiber portions extend 

past the perimeter of 200). 

Regarding claim 3, Dickinson et al. teach the single-chip device of claim 1, in which 

said active electronic circuit is at least partly inside said substrate ( components of the circuit are 

all within the confines of the perimeter of 200, with the exception of the fibers). 

Regarding claim 9, Dickinson et al. teach the single-chip device of claim 1, in which 

said holes are present in said intermediate layer (all of 510, 59, 520 have holes 51 formed in 

them). 

Regarding claim 10, Dickinson et al. teach the single-chip device of claim 1, in which 

said holes are present in said intermediate layer as well as in at least one of the first and second 

layers (all of 510, 59, 520 have holes 51 formed in them). 
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Regarding claim 11, Dickinson et al. teach the single-chip device of claim 1, in which 

said holes are present in each of the first, second, and intermediate layer (all of 510, 59, 520 have 

holes 51 formed in them). 

Regarding claim 12, Dickinson et al. teach the single-chip device of claim 1, in which 

each of said first and second layers and said intermediate layer has a thickness and at least some 

of said holes extend through the entire thickness of said intermediate layer and of one of said 

first layer and second layer and through at least a part of the thickness of the other one of said 

first and second layers (all of 510, 59, 520 have holes 51 formed in them). 

Regarding claim 22, Dickinson et al. teach the single-chip device of claim 1, in which 

said optical input enters the MSPD through one or both of said first and second layers, and each 

of the first and second layers through which the optical input enters is no more than 500 

nanometers thick (Kim teaches this in paragraph 0043, wherein the device region is 426 or 325 

nanometers). 

Regarding claim 24, Dickinson et al. teach the single-chip device of claim 1, and 

Okamoto teaches in paragraph 0062, in which said MSPD further comprises ohmic contacts 

configured for reverse-biasing the MSPD. Regarding the limitation of "configured for reverse­

biasing the MSPD", it is noted that, it has been held that a recitation with respect to the manner 

in which a claimed apparatus is intended to be employed does not differentiate the claimed 

apparatus from a prior art apparatus satisfying the claimed structural limitations. Ex Parte 
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Masham, 2 USPQ F.2d 1647 ( 1987). Therefore since the device of Kim is structurally the same 

as the claimed structure, then it would be able to be used in the same fashion. 

Regarding claim 26, Dickinson et al. teach the single-chip device of claim 1, further 

comprising a light guide to said MSPD for directing said optical input thereto, and electrical 

contacts from the active electronic circuit configured to carry said processed output out of 

the single-chip device (light guides are fibers 206-209, and electrical signals further carried out 

by schematically represented electrodes in Fig. I of lines leaving the "Detector Array 9"). 

Regarding claim 28, Dickinson teaches the single-chip device of claim 1, further 

comprising one or more additional MSPD (microstructured cavity taught by Kim, two detectors 

shown in Fig. 7 of Dickinson as the optical busses which contain arrays of detectors) on or in the 

same substrate ( on 200), and respective different optical bandpass filters coupled with at least 

two of the MSPDs on or in said single substrate ( discussion which addresses the "demultiplexer" 

which splits and routes various wavelengths in multiple routing paths is carried out by selectively 

allowing certain wavelengths to traverse certain pathways, e.g. bandpass), whereby at least two 

of said MSPDs are configured to respond to different wavelength ranges that are within said 

optical input (204/203 respond to various wavelengths incoming from 206-209 fibers, at least 

columns 5 and 6 discuss this topic). 

Regarding claim 29, Dickinson et al. teach the single-chip device of claim 1, further 

comprising one or more additional MSPDs (microstructured cavity taught by Kim, two detectors 

shown in Fig. 7 of Dickinson as the optical busses which contain arrays of detectors) on or in 
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said single substrate (200), one or more additional active electronic circuits ( cross bar and 

DRAM CORES and discussed processor circuitries) on or in the said single substrate (on 200), 

and one or more additional communication channels configured to supply electrical outputs from 

the MSPDs to the one or more of the active electronic circuits (shown as arrows in Fig. 7 and as 

schematic wirings in Fig. 1). 

Regarding claim 30, Dickinson et al. teach the single-chip device of claim 1, further 

comprising one or more additional active electronic circuits that are formed on or in the said 

single substrate (further circuitries present in addition to the optical devices on 200). 

Regarding claim 32, Dickinson et al. teach the single-chip device of claim 1, further 

comprising one or more additional active electronic circuits (at least as shown in) that are 

formed on or in the said single substrate and comprise one or more of CMOS, BiCMOS, and 

bipolar active devices (discussed in at least, lines 1-27, col. 8). 

Regarding claim 33, Dickinson et al. teach the single-chip device of claim 1, further 

comprising one or more additional MSPDs in an array on or in said single substrate (this 

limitation is addressed several times in the claims above) and one or more additional active 

electronic circuits also on or in said single substrate (this limitation is addressed several times in 

the claims above), said MSPDs and active electronic circuits being configured into an 

optical communication structure (optical communication structure as shown in Figs. I and 7, 

where light is input via the fibers and processed by the circuitries on 200) or a light distance and 

ranging (LIDAR) structure (previous option addressed). 
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Regarding claim 34, Dickinson et al. teach the single-chip device of claim 1, further 

comprising a laser emitter formed on or in said single substrate (in 1/0 section 203/204, lasers 

are present to output optical communication signals, see col. 8, lines 40-65). 

Regarding claim 35, Dickinson et al. teach the single-chip device of claim 1, further 

including a layer of selected material that is over a side of one of the first and second layers 

facing away from the intermediate layer and is configured to reduce sheet resistance (Okamoto 

teaches in Fig. I and CJ{ 0062, the desire for ohmic contacts, which inherently reduce sheet 

resistance by lowering resistance at the interface of the electrodes and the semiconductor 

material). 

Regarding claim 36, Dickinson teaches the single-chip device of claim 1, further 

including a layer of selected material that is over a side of one of the first and second layers 

facing away from the intermediate layer and is configured to reflect light that has passed through 

the intermediate layer back toward the intermediate layer (shows an optical device with a DBR 

filter (32) on the back side of the active regions and over the substrate). 

Regarding claim 39, Dickinson teaches the single-chip device of claim 1, and Okamoto 

teaches in Fig. 9 further including one or more distributed Bragg reflectors formed at one of said 

first and second layers, at a surface thereof away from the intermediate layer (shows an optical 

device with a DBR filter (32) on the back side of the active regions and over the substrate). 



Application/Control Number: 15/797,821 
Art Unit: 2893 

Page 15 

Claim 5 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Kim et al. (US 9,045,418). 

Regarding claim 5, Dickinson teaches the single-chip device of claim 1, however 

Dickinson does not specify: 

- in which said MSPD comprises a lll-V materials family photodiode. 

Kim teaches in Figure 1 wherein the P-1-N region (145, 140, 135) are formed of 111-V 

(see Figure 1). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which said MSPD comprises a 111-V materials family photodiode, 

in the invention of Dickinson et al. as taught by Kim, for the purpose of using a material 

which performs well under high power and high frequency electronics because of it's high 

electron mobility. 
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Claim 6 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Kim et al. (US 2012/0153260). 

Regarding claim 6, Dickinson teaches the single-chip device of claim 1, however 

Dickinson does not teach: 

- further including an air-filled volume between the substrate and the MSPD. 

Kim teaches in Figure 20H: 

- further including an air-filled volume between the substrate and the MSPD ("Air gap"). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

in the invention of Dickinson et al. as taught by Kim, for the purpose of refocusing light 

back to the active region. 
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Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Wanger et al. (US 6,879,014). 

Regarding claim 7, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- further including a layer of a dielectric material that covers the holes and is in the 

propagation path of said optical input. 

Wagner teaches in Figure 9 wherein an optical device is ultimately covered in an 

insulating/ passivating layer (801). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- further including a layer of a dielectric material that covers the holes and is in the 

propagation path of said optical input, 

in the invention of Dickinson as taught by Wagner, for the purpose of passivating the 

surface to protect the active device from external damage or environmental degradation. 
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Claim 8 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Tabatabaie (US 4,814,847). 

Regarding claim 8, Dickinson teaches the single-chip device of claim 1, however 

Dickinson does not teach: 

- further including an avalanche region at one side of the MSPD, forming therewith an 

avalanche microstructured photodiode (MSAPD). 

Tabatabaie teaches on column 2, lines 18-45 teach an APD as a light sensitive device. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- further including an avalanche region at one side of the MSPD, forming therewith an 

avalanche microstructured photodiode (MSAPD), 

in the invention of Dickinson et al. as taught by Tabatabaie, for the purpose of using a 

diode which is a very sensitive to light and thus allows for a highly sensitive device which can 

detect minute amounts of light. 



Application/Control Number: 15/797,821 
Art Unit: 2893 

Page 19 

Claim 13 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Wang et al. (US 2010/0148318) 

Regarding claim 13, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- in which at least some of said holes are shaped as inverted pyramids. 

Wang teaches in Fig. 6D and 7 holes that are inverted pyramid shaped. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least some of said holes are shaped as inverted pyramids, 

in the invention of Dickinson et al. as taught by Wang, for the purpose of utilizing a 

shape which could improve device sensitivity by altering the shape to have more surface area 

presented to the normal and incoming optical signal. 
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Claims 14-17 are rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et 

al. (US 7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Na et al. (US 8,319,241). 

Regarding claim 14, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- in which at least some of said holes have triangular sections in planes transverse to said 

layers. 

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers 

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least some of said holes have triangular sections in planes transverse to said 

layers, 

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surf ace 

area for improving sensitivity in the device of Dickinson et al. 
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Regarding claim 15, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- in which at least some of said holes have triangular sections in planes transverse to said 

layers, with vertices within the intermediate layer. 

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers 

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least some of said holes have triangular sections in planes transverse to said 

layers, with vertices within the intermediate layer, 

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surf ace 

area for improving sensitivity in the device of Dickinson et al. 

Regarding claim 16, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 
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- in which at least some of said holes have sidewalls that slope in planes transverse to 

said layers. 

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers 

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least some of said holes have sidewalls that slope in planes transverse to 

said layers, 

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surf ace 

area for improving sensitivity in the device of Dickinson et al. 

Regarding claim 17, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- in which at least some of said holes have sidewalls with plural different slopes along 

the inside walls of the holes. 

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers 

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least some of said holes have sidewalls with plural different slopes along 

the inside walls of the holes, 

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surf ace 

area for improving sensitivity in the device of Dickinson et al. 

Claims 20 and 21 are rejected under 35 U.S.C. 103 as being unpatentable over Dickinson 

et al. (US 7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Sasahata et al. (US 2009/0225804). 

Regarding claim 20, Dickinson teaches the single-chip device of claim 1, however they 

do not teach: 

- in which the holes are at least partly filled with a dielectric material. 

Sasahata teaches in Figure 1, where an optical device with holes are filled dielectric 

material, see paragraph 0050. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which the holes are at least partly filled with a dielectric material, 

in the invention of Dickinson et al. as taught by Sasahata, for the purpose of passivating 

the surfaces to prevent mechanical damage or environmental corrosion. 

Regarding claim 21, Dickinson teaches the single-chip device of claim 1, however they 

do not teach: 

- in which the holes are entirely filled with a dielectric material. 

Sasahata teaches in Figure 1, where an optical device with holes are filled dielectric 

material, see paragraph 0050. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which the holes are entirely filled with a dielectric material, 



Application/Control Number: 15/797,821 
Art Unit: 2893 

Page 25 

in the invention of Dickinson et al. as taught by Sasahata, for the purpose of passivating 

the surfaces to prevent mechanical damage or environmental corrosion. 

Claim 23 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Shan et al. (US 2007/0277869). 

Regarding claim 23, Dickinson teaches the single-chip device of claim 1, however they 

do not teach: 

- in which at least one of the first layer, the second layer, and the intermediate layer 

comprises a material represented by GexSi1-x, where xis greater than zero. 

Shan teaches in paragraph 0093 discusses SiGe in this manner for use as a light sensitive 

pn junction device. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least one of the first layer, the second layer, and the intermediate layer 

comprises a material represented by GexSi1-x, where xis greater than zero, 
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in the invention of Dickinson as taught by Shan, for the purpose of using a material with 

high electron mobility which can aid in improving the sensitivity of the device. 

Claim 27 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Ertel et al. (US 2013/0084044 ). 

Regarding claim 27, Dickinson teaches the single-chip device of claim 1, however 

Dickinson does not teach: 

- further comprising a light guide to said MSPD configured to bend the optical input from 

an initial propagation direction to a propagation direction transverse to said layers, and 

electrical contacts from the active electronic circuit configured to carry said processed output out 

of the single-chip ( output electrodes contained within 115). 

Ertel teaches in Fig. lA: 

- further comprising a light guide to said MSPD configured to bend the optical input from 

an initial propagation direction to a propagation direction transverse to said layers (CJ{ 0042), and 

electrical contacts from the active electronic circuit configured to carry said processed output out 

of the single-chip (1/0 electrodes contained within 115). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- further comprising a light guide to said MSPD configured to bend the optical input from 

an initial propagation direction to a propagation direction transverse to said layers, and 

electrical contacts from the active electronic circuit configured to carry said processed output out 

of the single-chip, 

in the invention of Dickinson et al. as taught by Benjamin, for the purpose of allowing for 

electrical and optical means of input and output of information with a flexible light coupling 

mechanism. 

Claim 31 is rejected under 35 U.S .C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Raj et al. (US 2013/0230272). 

Regarding claim 31, Dickinson teaches the single-chip device of claim 1, however they 

do not teach: 
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- further comprising one or more additional active electronic circuits that are formed on 

or in the said single substrate and comprise one or more transimpedance amplifiers (TIAs) and 

one or more application specific integrated circuits (ASICs). 

Raj teaches the use of ASICS (CJ{ 0054) and TIAs (CJ{ 0039) in optical electrical 

communication (CJ{ 0028) arrangements. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- further comprising one or more additional active electronic circuits that are formed on 

or in the said single substrate and comprise one or more transimpedance amplifiers (TIAs) and 

one or more application specific integrated circuits (ASICs), 

in the invention of Dickinson as taught by Raj, for the purpose of utilizing components 

which aid in the transfer of information switching between the optical signal domain and the 

electrical signal domain in a high frequency setting. 

Claims 37 and 38 are rejected under 35 U.S.C. 103 as being unpatentable over Dickinson 

et al. (US 7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 
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Regarding claims 37 and 38, Dickinson teaches the single-chip device of claim 1, 

however they do not teach: 

- further including a deliberately textured surface at a side of one of said first and second 

layers facing away from the intermediate layer, 

(and for claim 38) further including a layer of micro-nano structures formed at of one of 

said first and second facing, at a surface thereof facing away from the intermediate layer. 

Choi teaches in many of the Figures including Fig. 9 which has one of the semiconductor 

layers (300) having a textured surface (220) that is formed away from the active region I 

intermediate layer ( 400), and further it is noted that the devices are on a nano scale and any 

features present will be of the nano size, Kim teaches this in paragraph 0043, wherein the device 

region is 426 or 325 nanometers, therefore a feature smaller than the device layer itself will be 

smaller than the noted dimensions of Kim). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- further including a deliberately textured surface at a side of one of said first and second 

layers facing away from the intermediate layer, 
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(and for claim 38) further including a layer of micro-nano structures formed at of one of 

said first and second facing, at a surface thereof facing away from the intermediate layer, 

in the invention of Dickinson et al. as taught by Choi, for the purpose of increasing light 

conversion efficiency. 

Claim 40 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Sahura et al. (US 6,392,282). 

Regarding claim 40, Dickinson teaches the single-chip device of claim 1, however they 

do not teach: 

- further including an isolation trench between the MSPD and the active electronic 

circuit. 

Sahura teaches in Fig. 3A wherein the locos shallow trenches are formed between 

avalanche photodiode and the circuit active region. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 
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- further including an isolation trench between the MSPD and the active electronic 

circuit, 

in the invention of Dickinson et al. as taught by Sahura, for the purpose of preventing 

crosstalk between device intended to function separately. 

Claim 42 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Tian et al. (US 2008/0080854 ). 

Regarding claim 42, Dickinson et al. teaches the single-chip device of claim 1, however 

they do not teach: 

- wherein the optical input and the electrical output are each modulated at a frequency of 

at least 30 Gigabits per second. 

Tian teaches a device with optical signal frequency operating speeds as claimed in 

paragraph 0022. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- wherein the optical input and the electrical output are each modulated at a frequency of 

at least 30 Gigabits per second, 

in the invention of Dickinson as taught by Tian, for the purpose of improving data 

transfer rates in the device. 

Claim 43 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Nakaji et al. (US 2009/0321868). 

Regarding claim 43, Dickinson et al. teaches the single-chip device of claim 1, however 

they do not teach: 

- wherein the quantum efficiency of the MSPD that is at least 1.5 times greater than that 

of an otherwise same photodetector that does not include said holes. 
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Nikaji teaches in Fig. 5 and 6, a pin photodiode device with optical efficiencies reaching 

as high 80 plus percent. Further the holes added by Kim would only improve the efficiency 

above the 80 percent shown by Nikaji. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- wherein the quantum efficiency of the MSPD that is at least 1.5 times greater than that 

of an otherwise same photodetector that does not include said holes, 

in the invention of Dickinson et al. as taught by Nikaji, for the purpose of improving the 

sensitivity of the detector. 

Claim 44 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Giziewicz (US 

2016/0240718) in view of Firth et al. (US 2013/0114629). 

Regarding claim 44, Dickinson et al. teaches the single-chip device of claim 1, however 

they do not teach: 

- further including a hermetic seal integral with the device. 
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Firth teaches in paragraph 0057 where it is discussed that the optical and electrical 

package is hermetically sealed. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- further including a hermetic seal integral with the device, 

in the invention of Dickinson et al. as taught by Firth, for the purpose of preventing 

mechanical damage or environmental corrosion. 

Allowable Subject Matter 

Claim 4 is 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. While the prior art teaches using overlying layers over the device layers, 

the prior art does not teach the overlying layer has holes that match with the holes of the device, 

and therefore does not teach, "in which said overlying layer is present as a superstrate at one side 

of said first, intermediate, and second layers, and contains said holes". 
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Claim 18 is 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. The prior art does not teach, "in which at least some of said holes differ 

from each other in at least one of (i) distance by which the holes extend in said directions, (ii) 

shape of the holes, and (iii) spacing of the holes from each other". 

Claim 19 is 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. The prior art does not teach, "in which the holes are in the intermediate 

layer and wherein one of said first and second layers conformally covers inside walls of the holes 

as well as spaces between the holes". 

Claim 25 is 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. The prior art does not teach, "in which the MSPD further includes 

ohmic contacts to said first and second layers, at least one of said ohmic contact being through a 

via in said substrate". 

Fax I Telephone 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 on M-F, 9 AM - 5:30 PM. 
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supervisor, Tom Thomas can be reached on (571)272-1664. The fax phone number for the 

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

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

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

/EDUARDO A RODELA/ 
Primary Examiner, Art Unit 2893 
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Prior Application Status Expired !§mil 
Application Number Continuity Type Prior Application Number 

Fifing or 371 (c) Date 
(YYYY-MM-00) 

14945003 Claims benefit of provisional 62139511 2015-03-27 

Prior Application Status Expired !sen~&! 

Application Number Continuity Type Prior Application Number 
Filing or 371 (C) Date 

(YYYY-MM-DD) 

14945003 Claims benefit of provisional 62153443 2015-04-27 
.. 

Prior Application Status Expired liij~JI 
/ Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62157876 2015-05-06 

Prior Application Status Expired ltg§mgym!i 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY -MM-DD) 

14945003 Claims benefit of provisional 62154675 2015-04-29 
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Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status &r,t1ed !Ifl'~~x®I 

Application Number Continuity Type Prior Application Number 
• Filing or 371 (C) Date 

(YYYY •MM-DD) 

14945083 e!airm; beriefit of r,rovisicmal 62Hfr8;z6 2015-05•66 

Prior Application Status Expired I s.#MM l 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62171915 2015-06-05 

Prior Application Status Expired ja-.v.m! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-00) 

14945003 Claims benefit of provisional 62174498 2015-06-11 

Prior Application Status Expired l~xtrl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62175855 2015-06-15 

Prior Application Status Expired l:ft!~xwl 

Application Number Continuity Type Prior Application Number 
Filing or 371{c) Date 

(YYYY •MM-DD) 

14945003 Claims benefit of provislonal 62182602 2015-06-21 

Prior Application Status Expired 18~~1 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Appllcation Number (YYYY-MM•DD) 

14945003 Claims benefit of provisional 62188876 2015-07-06 

Prior Application Status Expired 1~~~¥~11 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62197120 2015--07-27 

Prior Application Status Expired I ff~Jful'@~NI 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14945003 Claims benefit of provisional 62199607 2015--07-31 

Prior Application Status Expired I &ifr,mitii 

Application Number Continuity Type Prior Application Number 
Filing or 371 {c) Date 

(YYYY ·MM-DD) 

14945003 Claims benefit of provisional 62205717 2015-08-15 
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Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Expired l@gmsy~I 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DO) 

14945003 Claims benefit of provisional 62209311 2015-08-24 

Prior Application Status Expired l*-~~?¥~1 
Application Number Continuity Type Prior Application Number 

Filing or 371 (c) Date 
(YYYY ·MM·DD) 

14945003 Claims benefit of provisional 62213556 2015-09-02 

Prtor Application Status Expired lml!Niml 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-OD) 

14945003 Claims benefit of provisional 62232716 2015-09-25 

Prior Application Status Pending -
Application Number Continuity Type Prior Application Number 

Filing or 371 (c) Date 
(YYYY-MM-0D) 

15797821 Continuation in part of PCT/US2016/67977 2016-12-21 

Prior Application Status Pending I H~ffi9:¥~ I 
Application Number Continuity Type Prior Application Number 

Filing or 371(c) Date 
(YYYY-MM-DD) 

PCT/US2016/67977 Claims benefit of provisional 62415339 2016-10-31 

Prior Application Status Penein9 Expired 1Bm¥4!~:! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY•MM•DD) 

PCT/US2016/67977 Claims benefit of provisional 62270577 201§ 12 21 2015-12-21 

Prior Application Status Pending l~xft;~ 
Filing or 371 (c) Date 

Appfication Number Continuity Type Prior Application Number (YYYY•MM-DD) 

15797821 Continuation in part of 14947718 2015-11-20 

Prior Application Status Expired lfltmwrtil 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14947718 Continuation of PCT /US2014/039208 2014--05-22 

Prior Application Status Expired !giw§!il]I 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

PCT /US2014/039208 Claims benefit of provisional 61826446 :w 1 S=tl5-tl5 2013-05-22 
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Application Number 15/797821 

Title of invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Expired !fflgqlgyf# i 
_, .......... -, -, -.----~-

Filir1g or 371 (c) Date 
Application Number Continuity Type Prior Application Number (YYYY-MM-DO) 

PCT/US2014/039208 Claims benefit of provisional 61834873 2013-06-13 

Prior Application Status Expired I B¥."~x# I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DO) 

PCT/US2014/039208 Claims benefit of provisional 61843021 2013-07-04 

Prior Application Status Expired I a&ts I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-00) 

PCT /US2014/039208 Claims benefit of provisional 61905109 2013-11-15 

Prior Application Status Ex12ired -
Application Number Continuity Type Prior Application Number 

Filing or 371 (c) Date 
(YYYY-MM-DD) 

PCT/US 16/67977 Claims benefrt of Qrovisional 62290391 2016-02-02 

Prior Application Status Ex2rred Jatmmvtt.l 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DO) 
.... , ................ -

PCT/US16/67977 Claims benefit of r2rovisional 62304907 2016-03-07 

Prior Application Status EXQired I Reffli:Wttl 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

PCT/US 16/67977 Claims ben!'zfi! of grQvi:ilQnel 62334934 2016-05-11 

Prior Application Status Exeired l~~~iil 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US16/67977 Claims benefit of 12rovisional 62338263 2016-05-18 

Prior Application Status Exelred lti~tr~vwl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-0D) 

PCT/US 16/67977 Claims benefit of Qrovisional 62346850 2016-06-07 

Prior Application Status Expired l~~1t~il 
Application Number Continuity Type Prior Application Number 

Filing or 371 (c) Date 
(YYYY-MM-DD) 

PCT/US16/67977 Claims benefit of 2rovisional 62359349 2016-07-07 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Expired IB@mx&I 
-,.., ... 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

PCT/US 16/67977 Claims beoefit Qf PIIllliSiQ!JiJI 62366188 20j9::07•25 

Prior Application Status Ex12ired !§t~Wtl 

Application Number Continuity Type Prior Application Number 
Fifing or 371 (c) Date 

(YYYY ~MM-DD) 

PCT/US16/67977 Claims benefit of 12rovisional 62368109 2016-07-28 

Prior Application Status EXQired I R~fflf,tl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY ·MM•DD) 

PCT /US 16/67977 Claims biin~fit Qf i;iCQ:ii§iQllal 62374828 2016-08-13 

Prior Application Status Exelred 1111mm#ti 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US16/67977 Clairns benefit of 12rovisional 62376869 2016-08-18 

Prior Application Status EXQired ln~~i1¥1 
Application Number Continuity Type Prior Application Number 

Filing or 371 (c) Date 
(YYYY-MM-DD) 

.•'<.,. ....... ,.,,. 

PCT/US 16/67977 Claims benefit of erovisional 62380364 2016-08-27 

Prior Application Status EXQired I ammw.litl 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY•MM•DD) 

PCT/US16/67977 Qli!ims Qsltl!'ilfi! Qf i;irg)lisional 6238.3391 2016-09--03 

Prior Application Status Ex12ired 11&~£1 
Filtng or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM·OD) 

PCT/US16/67977 Claims benefit of 12rovlsional 62383479 2016-09-04 

Prior Application Status Expired 1~~~iiit;j 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US 16/67977 Claims heoefil Qf 1:m,lliSiQnal 62J£4222 2016-09-14 

Prior Application Status Exeired II!i§iffiy.~il 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

PCT/US16/67977 Claims benefit of erovisional 62398607 2016-0S-23 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status fxglred 11awmti1i I 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

PCT/US16/67977 Claims benefit of erovisionaf 62401126 2016-09--28 

Prior Application Status ExQired lrlimiil 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY •MM-DD) 

PCT/US16/67977 Claims benefit of 12rovisional 62406999 2016-10-12 

Prior Application Status Expired laE.i#I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

PCT/US16/67977 Claims benefit of erovfsional 62414671 2016-10-29 

Prior Application Status Pending illil 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-OD) 

15797821 Claims benefit of erovisional 62465734 2017-03-01 

Prior Application Status Pending 1aeimt1~ill 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM•DD) 
•J<-----~·····-·····--"'"""".,..,,..,.,..,. ....,,,..,,,....,...,.,.,..,.,......,._.,..,. __ """""""" 

15797821 Claims benefit of provisional 62474179 2Qjz-Q~-2:1 

Prior Application Status Pending l!f.tn11wl 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY •MM-DD) 

15797821 Claims benefit of provisional 62484474 2017-04-12 

Prior Application Status Pending ltriJ~m! 
Filing or 371(c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Claims benefit of erovisional 62487606 2017-04-20 

Prior Application Status Pendinq l!JiF~Y\\iil 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

Hm.iza21 Claims benefit of Qrovisional 62488998 2017-04-24 

Prior Application Status Pending I ~~@$v~:i 

Application Number Continuity Type Prior Application Number 
FIiing or 371 (c) Date 

(YYYY-MM·DD) 

15797821 Claims ben~fit of provisional 62500581 2017-05-03 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/797821 

Title of !nvention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Pending I a,~Jilijy#H! 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

15797821 QliaillJ§ Q~Qefit Qf i;irovi§iQ□ !al 62505974 2017-05-14 

Prior Application Status Pending IB~!rmx#,1 

Application Number Continuity Type Prior Application Number 
FIiing or 371 (c) Date 

(YYYY ·MM·DD) 

15797821 QljiQJS benefit of QfQlli§iQnf!l 62Q09093 2017-05-20 

Prior Application Status ee□diog IBi~ml 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY·MM•DD) 

15797821 Claims benefit of 12rovisional 62510249 2017-05-23 

Prior Application Status Efl□ctiag l~~~{,e:~ 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

(YYYY-MM-DD) 

15ZflZ62j Claims benefit of 12rovisional 62514889 2017-00-04 

Prior Application Status Pending jR$AAN#j 

Application Number Continuity Type Prior Application Number 
Filing or 371 (c) Date 

{YYYY-MM-DD) 
/ 

-,.,.;--;.., 

15797821 Claims benefit of erovisional 62521504 2017-06-18 

Prior Application Status Pending !Benmv.ij 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY ·MM-DD) 

15797821 Claims benefit of Qrovisional 62522169 2017-06-20 

Prior Application Status Pending l~itmBY*ll 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15797821 Claims benefit of erovisional 62527962 2017-06-30 

Prior Application Status E,ens;!ing l!:!gfil&V~il 
Filing or 371 (c) Date 

Applicauon Number Continuity Type Prior Application Number (YYYY-MM-OD) 

15797821 Cllilim~ be~rn Qf r;lrQlli§iQ!lgJ 62530281 2017-07-09 

Prior Application Status Pending 

Application Number Continuity Type Prior Application Number 
Fifing or 371 (c) Date 

(YYYY·MM·DD) 

15797821 Claims benefit of erovisional 62533078 2Q17,.07-16 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Prior Application Status Pending I B@UWY~ l 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

jS72Z821 Qreiim§ benefit of grQvisional 625J3§03 .2017-07-17 

Prior Application Status Pending IR-~~I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM•DD) 

15797!;!21 Claims benefit of erovisional 62535801 2017-07-21 

Prior Application Status e~m:liog !@~~#~ti 
Filtng or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM-OO) 

15797821 Claims benefit of erovisional 62540524 2017-08-02 

Prior Application Status Pending IB@!mtti) 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM-DD) 

15797821 Claims benefit of 12rovtsional 62542243 2017-08-07 

Prior Application Status Pending IH~~1-~! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM-DD) 

15797821 Claims benefit of 1,2rovisiO0£!I 62547728 2017-08-18 

Prior Application Status Pending !Bffl•tl 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM•OD) 

15797821 Claims benefit of gro:,1isional 6.2553844 2017-09-02 

Prior Application Status e!;l□QiDrJ IB~~x~! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number {YYYY-MM-DD) 

15797821 ~l;;ii~ Q!;l!l!;lf!l Qf 9rovisional 62556426 2017-09-10 

Prior Application Status Pending IBIE!! 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-OD) 

:1sz91e21 Claims benefit of 12rovisional 62561869 2017-09-22 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR i.55. When priority is claimed to a foreign application 
that is eligible for retrieval under the priority docunmnt exchange program (PDX)1 the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility tor ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

E' 

Application Number Countryi Filing Date (YYYY-MM-OO) Access Codd (if applicable) 

Additlonal Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application fifed before March 16, 2013 and (2) also 
contains, or contained at any time, a clalm to a claimed invention that has an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, wtth a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AlA 
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5176/88184-CIP Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph 6 in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-cmt of the 
authorization by checking the corresponding box A or B or both in subsection 2 below, 

NQIE.: This section of the Application Data Sheet is QNLY reviewed and processed with the _INJIIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/S8/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Documentexc.hang:e(POXJ - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO.authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO ln a bilateraf or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the Instant patent application is filed, access to: (1) the instant patent application-as-filed 
and Its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authori,zation. See 37 CFR 1.14(h) 
( 1 ). 

B. SearchRe$-YJ1$irQmJJ~§,J\pp,U<::.2tiQJltQJ;PQ_ - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grnnttttheJJ_SeIQauUmtity to provide the EPO access to the bibliographic data and search 
results from the instant patent applfcation when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141 (1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2, Opt-Out of Authorizations to Permrt Access by a Foreign Jntellectual Property Office(s) 

A. Applicant POE$ NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as~filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1 A above. 

8. Applicant PQJ;SJ\IQI authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application, If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14, 
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Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Applicant Information: 

Providing assignment information in this section does not substitu1e for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor (or the remaining Joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section ls the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation fo assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1 .46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the invenfor is obligated to assign, or person who otheiwise shows sufficient 
proprietary interest) together with one or more joint inventors, then !he joint inventor or inventors who are also the applicant should be 
identified in this wction. 

@ Assignee lo Legal Representative under 35 U.S.C. 117 jo Joint Inventor 

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

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. ~ 
Organization Name I W&WSens, Devices Inc. 

Mailing Address Information For Applicant: 

Address 1 W&Wsens, Devices Inc. 

Address 2 4546 El Camino Real, Suite 215 

City Los Altos State/Province CA 

Country I us Postal Code 94022 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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U.S. Patent and Trademark Offic,,; U.S DEPARTMENT OF COMMERCE 
Under the Papenvork Reduction Act of 1995, no person& are required to respor:id lo a collection of informilticm unless it contains a valid OM6 control number. 

Attorney Docket Number 5176/88184-CIP 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on tlie patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on tlie 
patent application public-.aUon. 

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

Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non--Applicant Assignee: 

Address 1 

Address2 

City I State! Province 

Countryi I Postal Code 

PhOne Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. 

Signature: 
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the lNlIJAL fifing of the application sind either box A or B is J1Qt checked in 
subsection 2 of the "Authorization or Opt~Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner lf one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, ~Jl joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIN81) on behalf of !ill joint inventor-applicants. 

See 37 CFR 1 A{d) for the manner of making signatures and certifications. 

Signature /Ivan S. Kavrukov/ Date (YYYY-MM~DD) 2019-03-14 

First Name Ivan I Last Name I Kavrukov Registration Number 25,161 

Additional Signature may be generated within this form by selecting the Add button. 
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U.S. Patent and Trademark Office: U.s: DEPARTMENT Of COMMERCE 
Under the Papenvork Roouction Act of 1995, no persons are required to respond lo a collection of inform.>tion unless it contains a valid 0MB control number. 

5176/88184-CIP Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 15/797821 

Title of Invention I MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time wJII 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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PCT/US2018/057963 15.01.2019 

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article l 8 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 
88184-CIP-PCT ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) 

I 
(Earliest) Priority Date (day/month/year) 

PCT/US18/57963 29 October 2018 (29.10.2018) 30 October 2017 (30.10.2017) 

Applicant 
W&Wsens Devices Inc. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of ~ sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

~ the international application in the language in which it was filed. 

D a translation of the international application into ______________ which is the languag~ uf 
a translation furnished for the purposes of international search (Rules 12.3(a) and 23. l(b)). 

b. 0 This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. 0 Certain claims were found unsearchable (see Box No. II). 

3. D Unity of invention is lacking (see Box No. Ill). 

4. With regard to the title, 

IXJ the text is approved as submitted by the applicant. 

D the text hns been establisl1<,d by this Authority to read as follows: 

5. With regard to the abstract, 

IZl 
□ 

the text is approved as submitted by the applicant. 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _ 4 ____ _ 

D as suggested by the applicant. 

IZJ as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. D none of the figures is to be published with the abstract. 

Form PCT/lSA/2 IO (first sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT International application No, 

PCT /US 18/57963 

A CLASSIFICATION OF SUBJECT MATTER 

IPC - G02B 1/00; H01L 31/00, 31/02, 31/0248, 31/0352 (2018.01) 
CPC -

G02B 1/002, 1/005, 6/42; H01L 31/00, 31/0236, 27/144 

According to International Patent Classification (IPC) or to both national classification and TPC 

8, FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History document 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

See Search History document 
,• 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

See Search History document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Catego1y~ Ciiation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X US 2017/0194522 A1 (WANG, Set aL) 6 July 2017; figures 42, 44 & 52, paragraphs [0037], 1-18 
[0041], (0094], [0150], [0163], [0171]-[0172] .. [0217], [0200], [0222)-(0223], (0225], [0231], 
(02371, 10246], (0262), [021\8], [0316)-(0317], (0331), (0341], claims 01-82, 86 & 91 

A US 0,360,554 B2 (FACET TECHNOLOGY CORP) 7 June 2016; abstract, column 9, lines 1-25, 1-18 
claim 1 

A US 8,728,847 B2 (MARUYAMA, Yet aL) 20 May 2014; abstrct, column 7, lines 30-55, claim 1 1-18 

□ Further documents are listed in the continuation of Box C. □ See patent family annex. . Special categories of cited documents: "T" later document published afler the international filing date or/eriority 
"A" document defining the general state of the art which is not considered date and not in conflict with the apRlication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention 

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 
filing date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 
cited to establish the !,)Ubl ication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) cu11~iJt:re<l to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than "&" document member of the same patent family 
the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

09 December 2018 (09,12.2018) 15 JAN 2019-
Name and mailing address of the ISA/ Authorized officer 

Mail Stop PCT, Attn: !SA/US, Commissioner for Patents Shane Thomas 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

PCT Helpdask: 571-:n2.4300 
Facsimile No, 571-273-8300 PCT OSP: 571-272-n74 

Form PCT/ISA/210 (second sheet) (January 2015) 
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Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
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national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Decision Date : March 14, 2019 

In re Application of: 

Shih-Yuan WANG 

Application No: 15797821 

Filed : 30-0ct-2017 

Attorney Docket No: 5176/88184-CIP 

DECISION ON PETITION 

UNDER CFR 1.313(c)(2) 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

This is an electronic decision on the petition under 37 CFR 1.313(c)(2), filed March 14, 2019 , to withdraw the above-identified 
application from issue after payment of the issue fee. 

The petition is GRANTED. 

The above-identified application is withdrawn from issue for consideration of a submission under 37 CFR 1.114 (request for 
continued examination). See 37 CFR 1.313(c)(2). 

Petitioner is advised that the issue fee paid in this application cannot be refunded. If, however, this application is again 
allowed, petitioner may request that it be applied towards the issue fee required by the new Notice of Allowance. 

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197. 

This application file is being referred to Technology Center AU 2893 for processing of the request for continuing examination 
under 37 CFR 1.114. 

Office of Petitions 
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1. Title of Invantion 
A St:MICONDUCTO~ OPTICAL COMPONENT AND A METHOD Of FAtlRICATING 

IT 
2. Claima 
1. A semiconductor 0~1tkal compono,1t indudir19 o semiconductor material 

confinement lay[!r containrng acceptor doponfs such that the doping is p-type 

doping, in which component said confin:iment layer is deposited on another 

s:::mii:ondudo, layer and defines a pion~ parallel to soid other semico~1ductor 

loy~r and the p-type doping ,;oncentration of said confinoment l □yer has at least 

one gradient sig,1rficantly different from zero in one direction in said plane. 

2. The semiconductor optical component doimt::d in doim 1 wherein said one 

directio,1 is the light propagation axis. 

3. The semiconductor optical componen, daimed 1n claim 2 wherein the sign of 

said grodie,\t is: negative. 

4. The semiconductor optical c:omoonent daimcd in claim 3 wherein said 

semiconductor material fur1hcr contains donors ot a conc~nfr.:,tion lower than the 

acceptor i:oncentration over the whole of said 011e direction. 

5. fhe semiconductor optical component claimed in daim 4 wher:Jtn said oecoptors 

are chosen from zinc. mogn;:isium a11d cadmium. 

6. The s:emicondudor optical compon,;:int clairned in claim 4 wherein soid donors 

are chosen from silicon and sulfur. 

7. Tllo semiconductor opti,:ol compomrnt claimed in cloim wher"ein said 

semicondudor mi'Jt~rial is chosen from alloys based on materials frorn column{sl 

Ill and/or V of the pe,-iodic tobl::, of the ::ilements, such o.s alloys hosed on lnP 

and GaAs. 

!II. T:1e semiconductor optical component claimed in claim 1 in the forrn of a 

tapered guide semkondudor optical amplifier including a tapered optical guide 

dispos~d along th@ light propagation axis between □ fl entry face and an exit 

face, which tapered guide includas a cross section re?gion having a c:onsiont 

surface area, referred to os the constant section region, for monomode 

propagation of soid light, said con::.tant sedion region bi;ld~ to c cross section 

region having an increasing surface c.:.1rea, referred to as the increasing section 

regio,,, for reducing the optic'll power density of said semiconductor optical 

arnplrfier, said confin;:iment !dyer is part of said optical guide, r.:1r1d said gradient 

is negative and situated along soid prapagcJtion axis inside soid i11creosing 

section region_ 
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9. The i:,cmiconductor optical component claimed in doim 8 wherein said gradient 

is :!>ituated over the whole of said increc;ising section region. 

1 O. The semiconductor- opticol component claimed in daim 8 wherein soid p-1ype 

doping concontrotion is ot o minimum at said exit foce. 

11. The semicondudor optical component claimed 1n dqim 10 wherein said 

rnm1mum cor,c;entrotion is from 1017 cm.J to 1013 cm·3 ond pr;::?foro~ly 

substantially equol to 3 x 1017 cm·3 . 

12. A method of fabricating a s:Jmic:onductor oµtk.al component os claimed in any of 

claims 1 to 7, including the following st~ps: 

- o masking step by dspositing a silica iype dielectric material rn□sking layer 

onto another semicoridudor layer, 

- a ~tep of partial elimination of said masking loyer to create on opening 

exposing soid other layer, and 

- a step of depositing said confinement layer, in whkh said confinement 

layer is d~posited selectively in said opening. 

13. The i;;omponent fobr icction method claimed i11 claim l?. further including a step 

of total suppress.ii'.lrl of said masking layer after ~aid step of depositing said 

confinement laysr. 

i4. The ~omponent fabrication merhod claimed in daim 13 further including o step 

of porliol suppr~ssion Qf said confinement layer after ,;:aid step of total 

suppression of s:oid masking layer. 
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3. Detailed Deacri-9tior1 of Cnvantion 
CROSS-REFFRENCE TO RELATED APF'LICATIONS 

This gpplicotion is based on i"r.::nch Potent Application No. 01 11 638 filed 

Septeinber 5, 2001, the disdosvre of which is hereby incorporated by reference 

ihereto in its ::wtirt!ty, and the prforiiy of which is hereby daimed under 35 U.S.C. 

§119. 

BACKGROUND OF THE INVENTION 

Field of the inventio11 

The present invsnfion relates to semiconductor optical cornponents, and 

more particularly to a semiconductor optieot component compri:;.ing a p-ty:>e doped 

semicondudor material confineme,it layar, and to a method of fobrkoting this type of 

component, 

Dascripfion of the prior art 

A semiconductor optical component, such cs a semiconductor optkol 

amplifier, i!:. often used in prior a.rt pumping source" rnted at c few watts for 

amplifying wavelength division multiplex (WDM) optical signals by means of cm 

optical fin;Jr, in particular for Rcaman amplification of such signal!.. The Of)eration of 

thi!.> kind of amplifier is based on the uss of an active layer which, once supplied wiih 

current, amplifies an injected optical wava, generally at a wovelength from 0.8 µm lo 

l .6 µm, os it propagates. 

A semicondudor optical compQnent ho~ a confin~ment layer disposed on 

top of th::t odive layer and contributing to guiding the wave propagating in the 

component. The confinement loyer is o layer of o semiconductor material containing 

;?[edron acceptors creating posifive freo r:;:orriers known as holes. The holes then 

account for the greater part- of the electricol c:o,1dudron: the doping iz referred to os 

p-ty:-)e doping, which among other things yi~lds a semiconductor confinement layQr 

of lower electrical resistance than the intrinsic resistance of the semiconductor, which 

ir1 particular avoids overheating of the component and ensur!ls good inj:;'!dion of 

current into tho active layer. However, this kind of doping introduces lo;;ses in the 

optical component, for exa.n:,1.- through photoobsorptio11. Thi-; is because the holes 

are able io absorb photons emitted by the octive layer, thus limiting the Of,tical power 

available from the component. 

The confinement layer define::. a plane parallel to the active layer. In modern 

components, the concentrction of p-fype dopants ;.,. Yniform in this r,krne. To fix the 
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value of the concentro1ion, g i:omprornise i;S therefore arriv~d at ro obtain the lowest 

possible resistcm;:e and at the some time th~ !owe!!:t possible overall losse,-. 

fhe probabiliiy of :ihotoub~orp1ion rricreases with the opticol power, i.e. with 

ihe number of photons. Accordingly, for o given concentration of p-type doponts, the 

loss:e~ generated are greafor in some regions of the optical component. Similarly, the 

intrinsic resistance of the confinement layer con vary locally, for example if the 

thickness or the width of the layer vorios. 

An object of the :,resent invention is therefor;) to pro11ide o semiconductor 

optic,11 component eomprisin9 a p-type dopt1!d semicondudor confinem@nt la)l@r 

having opto•eledricol prop13fiies that are optimized in each region in order to 

improve th{l performance of rhe component. 

SUMMt\RY OF THE INVENTION 

To this end, the rJresent invention propos:Js a semiconductor optical 

compommt including o semicondudor material co,1finement layer coniaining 

acceptor dop<;mts such that th~ doping is p-fype doping, in which co,nponorit the 

confin@ment layer is deposited on another scmiconduc.tor layer and d~fines a plane 

parallel to ihe other semiconductor layeF ond the p-type doping concentration of the 

m11finemsnt layer hos at leost one gradi~nt significantly different from zero in one 

direction in the plane. 

The grodient(s) are determined "l~ a function of the local electro-optical 

propertr..is required in the semiconductor optical component according to the 

invention. 

The directiar\ ca11 odv.:rntag;)ously be the light p,opogtJtion aKt~, the optical 

powo( varying along that oxis. 

According to the ir1vention, the sign of the gr□dieni i;;:on be negative, which i~ 

advantageous in a region necessitating minimum optk:ol lossc!o. 

In one sm~lodiment of the invention, the ~e-micondudor moteriol further 

contains donor~ whose concentration is lower than the concentration of the accoptors 

over the whole of the diredion so th□t tna doping remains of the p-type. 

In this c;o,1-figurction, the p-type doping concentration corresponds 10 the 

difference between tho acc.::ptor concentration and th~ donor concentration. The 

doping grodient can thus be obtained from a donor concentration gradient. 

The accapfors ars ~keferably chos:::m from dnc, magnesium and ccdmium 

and the donors or~ preferably chosen from silicon and sulfur. 

According to tho invention, the semicoriductor rnat~rial can be chosen from 
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alloys based on materials from coJumn(s) Ill and/or V of the periodic ~cble of the 

elements, such as alloys based on lnP and GaAs. 

In one pr~ferred embodiment of the invention, lhc component is o tapered 

guide semiconduefor optical amplifier including o taperiJ.d optical guide having a 

length L along tll::i light propagation cxis &,posed ba1ween an entry face and an ex-ii 

face, the taper~d guide including a cross section region having u constant .surfoce 

area, referred to os th~ consrant section r::igion, for monamode propagation of light, 

the constant section r~gion leading to u cross section region having an increasing 

surface area, referred to as ihe increasing section n=1gion, in order to reduce the 

optical power density of the semiconductor opticol omplifi:Jr. Also, the ccmfinement 

lnyer is port of rha optical guide end the grndient is negailve end is in the increasing 

section region along th~ p,opogation axis, 

The surface creo of the incr~osing section region is greater than that of the 

Constant sadion region so ~hot ¼he resistam:e in the increasing s1:1dion region is less 

them that in th@ constant section region. Moreover, as the optical power increases 

from the ~ntry face to the exit foce, the op1kal losses ore ligble to be grecfer in the 

increasing S;]dion n~gion_ It is therefore advantageous to reduce the p-type doping 

concentrotion in that r-egion. 

In one configurotion of this loit~r embodim;,nf, th~ gradient is s'.iuaisd over 

tno whole of tna increasing section region to optimiz-3 the performonce of the 

component according to the invention. 

To increase the optical power avoilable from the component according to 

tha irwen1ion, the p-type doping c:oncenfrotion can advcntagoously be at a minimum 

at i-he exi½ face. 

furthermore, in this latter embodiment, the minimum concentration is from 

1017 i:m--3 to l 0 1,. cm-:l end is preferably substantially oqur;1I to 3 x 1017 cm·J. 

The invention also proposes a method of fobricatin □ o semicondudor optical 

compOrlfmt occording to 1he invention, thi;, method including the following s½eps: 

- a masking step by depositing a sili(;o type dielectric material masking layer 

onto another semiconductor l;;,yer, 

- a step of partiol 1:1limination of the masking layer to create cm opening 

exposing the other layer, and 

- a step of depositing tho confinement luyer, in which the cgnfinement layer 

is deposited selectively i, 1 the opening. 

ThP. confinement layer in accorrianc:e wi1h the invention 1s selectively 
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deposited over the opening using the selective area growth {SAG} technique 

described in the pap'3r by A.M. Jones oi- al. "Growth, Charod@rization, and Modeling 

of Ternary lnGoA.s-GaAs Quantum Wells by Selective Area M'3hllorgank Chemical 

Vopor Depo$ition", Journol of Electror1ic:: Materials, Vol. 24, N° 11, 1995, pages 

1631-1636. Ths SAG technique is based on the fad that O□As or lnP type materials 

ara not deposited on g silica oxide mask and therefore diffuse toward the 

semicondudor substrate. 

The method according to the invention .::an further include a step of totally 

suppressing the masking layer o-hnr the st-3p of depositing the confinement l □yer. 

The method of fabricating o componer,t in or::;cordonce with the inverition 

con indude a step of partly suppressing 1he confinement layar aftar the total 

suppression step. 

The features ood ol>jeds of the present inv:,11fior, will emerge from tho 

following datailed description, which is givan with reference to the accompanying 

drawings, which are provided by way of illustrative and non-limiiing :,xample. 

DETAILED DESCRIPTION OF THt:: PREFER~ED EMJ10D!MEN,.[ 

Throughout tha following des<:ription, the term "layer" can d(!signab a single 

I eyer or a stack of layers fulfilling the same function. 

Figure l is o diagrammatic pion view of a tapered guide s~miconduc1or 

op-ficol amplifier 10 occording to the irwanthn which is usod, for example, in a 

pumping sourr:e for amplifying WDM :.ignals by means of on optical fiber using 

i-illrnon amplification or an erbium-doped fiber amplifier (EDFA}. 

The tapered quide S1:Jmicondudo,.- optical omplrficr l O include::. a taperad 
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optical guide G {shown in dashed putlin::,} of length L eiqunl ta approximat:3!y 2 mm 

along the light propogation oxis Z. The optical guide G is: disposed between on entry 

face Fe of width Lo equal to approximataly 2 µm and on exif foce Fs of width Ls equal 

to appro,-:imotely 6 µm. fh::i guido G indudos a r::igion R1 of length L2 having a cross 

section S1 of constant surface area, olso referred to as the constont s1:1ctio11 region, for 

monomode prnpogation of !ight. 

The region R1 loads to a region R;i of leng1h L2 equal to a few hundred 

micron~ ond hewing a cross sedi□n S7 of increasing surface area, also referred to as 

the increasing sedion region, for reducing the optical power density of th;.;: 

semiconductor optical amplifier 10_ 

i-he tapemd oµtical guide G is the reg ion at the heart of the invention. 

Accordingly, figure 2 is o diagrammatic sectional view of the tapered opticol 

guide of fht, kiperod guid::! semiconductor optical amplifi~r from figure l in a plonc 

perpendiculor To the foi;:QS of the guide G. 

The tapered optical guide G indud'9S a GoAs support 1 on which ore 

deposited, by the metal ,xgar,ic vapor phose epito,.,;y (MOVPE) proo;iss: 

- o lower confinement layer 2 of o semiconductor alloy ~osed on lnP or 

GoAs doped with electron donors, ond thus of the n-type, 

- o semiconductor buffer layer 3, for encouraging the growth of subsequent 

layers. 

- an adive layer 4 of a semiconductor alloy hosed on lnP or GaAs i,1tended 

io amplify light, and possibly incorporating quantum wells, 

- another semiconductor layer 5, referred to OS a protection layer, having a 

ihickness of the order of 0. 1 µm. 

- an n-type doped confinement l~yar 6 according to the invention of a 

semiconductor alloy bo:.ed on lnP or GaAs, whose thickness varies longitudino\ly 

from opproKirnately 0,J µm to approximately l :Lm, 

~ a semiconductor layer 7, referred to as the contod layer, whkh is strongly 

p-type doped and co,1tributes to corr::id inj@ciion of an electric current, and 

- □ metal me-t□lization k:1yer 8. 

Tho confinement layer 6 contains zinc electron acceptors A and a !owe,.. 

concentra1ion of silicon eledron donors D. The p-type doping i:oncentration nP 

corresponds to th::i difference betw~en the cgneentrotion of acceptors A and the 

concentration of donors D. 

Fig•Jrz 3 shows a curve 11 representing fhe p-iype doping concentration 
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profile nP of the confinement layer 6 cs o function of the length l of the tapered 

optical guide G along the propagation axis Z. 

The com:eniration n" is substantiolly constant in thF! region R; and therefore 

over the whole of tha length L1• It i,i,: typically equal to approxirnataly 7 )<'. l 0" em·~. 

fhe concentration nP dccn:tases substantially linearly in the region R2 and therefors 

hos a constant negative g.-adient along the light propagation axis Z. The minimum 

value of the p-fype doping concentrotion is found at the exit face Fs (see figure 1) at 

Z = l ond is substontiaHy eq u□ I to 3 x 1017
• 

figurec: 4 to 8 show tha steps of a method of fabricating the tapered guide 

semiconductor optical amplifier from figure 1. 

fiaure 4 shows □ longitudinal section of the tapered guide semiconductor 

optical □ rnplifier l 0 obtoined oftar a ser'ies of successive MOVPE depositions on the 

same face of a GaAs support 1 : 

- deposition of the lowor confinement layer 2, 

- deposition of th@ buffer laye1" 3, 

- d1;1position of the active layer 4, and 

- deposition of the protection layer 5. 

The process then indu-des a masking step of depoa.iting a masking layer 12 

of a silica type dielectric motarial onto the protection layer 5 by the plcsma ~nhonced 

chemical vapor deposition {PECVD) proce5s. 

Figure 5 is a plan view of the semiconductor optieo, amplifier 10 obtained 

after ,;i step of partiol elimination of the masking layer 12 to croate on opening 0 

above the protection laysr 5. 

Tho opening O includes a first area Zo1 having a cross section 50 1 of 

constant surfoce area. The width lo, of the constant surface ar~a is of thE: order of 

l 0 µm. The opening O also includes an area Zo2 hewing o cross siadion SO2 of 

incr::using surfoce arcci. TI1::, width lo2 of the im:nrri;;ing surface area at tho cdgo 8 of 

rhe opening O is of the order of 20 µrn to 50 µm. The length LO of the opening O is 

subsiantially greater than the length L of the optical guide C. 

A region Ro which corresponds to the region containing the confinement 

layer 6 when the semiconductor optical amplifier is finished is shown in da;;hed 

outlir1e in the opening 0. 

Figure 6 is a plan view of the semiconductor 0~1tii.:a! amplifier 1 0 obtained 

after o stop of MOVPE deposition or th~ confinement layer 6. 

Ths confin@ment layer 6 is deposited selectivaly over the op1;:1ning O by the 
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SAG technique. The lnP or GoAs dc;,es not adhere to the silica, end therefore diffuses 

laterally toward the opening 0. Th~ areo Zo1 being narrower than the oreo Zo 2, the 

diffusion is greater in the area Zo1 with the result thot the ovorage growth speed v1 rn 

1he area Zo1 can be approximately mice the averciye gri::iwth speed v2 , 

For example, v 1 and v2 ore respectively equal to 2 µm/h and 1 µm/h when 

the semiconductor optical amplifier is at a fomperatum of the order of 600"'C and for 

o givaf'I flu.i< cor-,toining ln and Par Ga and Ac... For a deposition time of the order of 

30 minutes, tha overage thickness of the layer 6 in the or~os Zo1 and Zo2 is 

respcJctively equal to approximately 1 µm and approximately 0.5 µm. 

Furthermore, to produco the p-type doping, a flow comprising ace:lptors 

such as zioc, such as a flow of diethyl xinc, and o flow comprising donors D such os 

silicon, sui;;h as a flow of silane, are added to the flow of lnP or of GaAs. 

The zi11c concel!tr.afion is virtually indapendant of the growth speed, and is 

therefore olso "'irtually identical in the areas Lo1 and Z0:1. On the other hand, the 

silicon concentration is inversely propof1ionol to the growth speed v1, v2, and is 

therefore grnatt;!Jr in the area Zo2 and ot a maximum at the edge cl. 

The p-type doping concentration nP is therefore substantially constant in th~ 

region Zo 1 along the axis Z und is equal to oppro:x.imotely / x 1017 cm·3
• The 

concentration nP has a constant negotive g rodient in the region Zo1 along the axis Z. 

The concentration n" at the edge Bis substcntially of the order of 3 x 1017 cm·3
. 

Figure 7 is a plan view of the s1:1miconductor optical amplifier 10 obtr.iined 

ofter a st1:1p of total suppression of the masking layOa'r 12 following rhe step of 

depositing the confinemant layer 6. 

Figure 8 is an elevation view of th~ semiconductor optical amplifier l 0 

obtained ahe,~ a step of par1ial suppression of the confinement layer 6 outside 1he 

region RG in order to limit the confinemeni layer 6 in the optical g1Jide C. 

The above steps are followed by a series of conventioncl deposition, 

masking and etching steps to obtain the semiconductor optical amplifier 10. 

The invontion can equally be applied too semiconductor optical component 

indudi11g □ n optical guide of constant cross section and fo rill categories of 

ssmicondudor optical a1nplifiers: buried ridge semiconductor opficol amplifiers, gain­

guided s2micondudor optical ampli1ien:, and index-guidod semiconductor optical 

amplifiers. 

The invention can also 6e employed in optical •:omponents for which the 

raquircd curTent densi-ty is non-uniform, such as some Mach Zehnder interferometer 
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structure components. In this way,- the invention con be £L.Jbstituted for a solution 

based on a distributed alsdrode. 

Furthermore, th;;;: shop;;i of the opening O is ,::hosen os o function of the 

gradients required in occordcnce with the invention. 1he grodient(s) can be cof1.sfont 

or vary in the chosen direction. 

rhe cross sedion{sl of gn optical guide of a semic:onducfor optical 

component according to tha i,wention ccn be r ... ctangukir or trapezoidal. 

4. Bri3f D3scription of Drawings 

Figure l is u diagrammatic pfor1 view of o tapered guide semiconductor 

optical ,:implifier according to the invention. 

Figure 2 is a diagrammatic sectional view of th~ optical guidB of the tapered 

guide ssmicondudor optical amplifier from figur::? 1 in a plane perpendicular to the 

foc::ls of the guide G. 

Figure 3 shows the p-type doping c;;onr:en.rofion ;)1ofile of o confinenient 

layer of the opti.:;al guide from figure 2 as a function of the length of the optical guide 

olong tha light propagation axis Z. 

f=iguros 4 to S r~prosent steps of a fobricaiion method in accordance with 

the invention for fabriccting the tapered guid.w semicondvdor optical cmptifier from 

figure 1. 
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1. Abstract 
A semiconducior optical compon~nt is disck1sed w:1ich indudes a semiconductor 

materiel confinement layer containing acceptor dopants such that the doping is p­

type dopin~. The confinement layer is deposited on another s:emkonductor layar and 

defines □ plans parallel to the other semiconductor- loyer. Furthermore, the p-type 

doping concentration of the confir,ement layer has al leost one grad;eot significontly 

differeni from zero in one direction in the plu,1e. A method of fabricating the 

ccmponent is also disdosad. 

2. Representative Drawing 

Fi g. 1 
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Abstract not avai!ab!e for JP2012502466 (A) 
Abstract of corrnsponding document: W02010027322 (A1) 

The present invention provides a 
photodiode comprising a p-i-n or pn 
junction at !east partly formed by first and 
second regions (2) made of 
semiconductor materials having opposite 
conductivity type, wherein the p-i-n or pn 
junction comprises a light absorption 
region (11) for generation of charge 
carriers from absorbed light. One section 
of the p-i-n or pn junction ls comprises by 

' \ 
~ \ ; )··~ • 1:~.(:.:{/~:.:,.:: 1 

[ t1J 1/:~:]'_r 1=::;;;;;;i, ,,. 

L , r ,.,.,.,.,, .. ~', ................... , ......... , _I\,, 

one or mom nanowims (7) that are spaced apart and arranged to collect charge 
carriers generated in the !ight absorption region ( 11 ). At least one low doped region 
(10) made of a low doped or intrinsic semiconductor material provided between the 
nanowires (7) and one of said first region (1) and said second region (2) enables 
custom made light absorption region and/or avalanche multiplication region of the 
active region (9). 
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C f,i]' ;:t-- '\' I) 7 0) §£ ~ 7J' P I N • if 0) a :f=& f$ n' {C :t.3 v' -C ~ i: 0 ±Jj if . llff C mt ~ ~ 1-' 9 0 k 
lff>~. R*-r/?4-'r9~~~*9«~c'~0c ffiL. r/94-'rM~~Jt:~0~~:h-C 
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a , 1-> ~ • f<lf ::t-- 1: 1J r 0) n * tJt ~ * ~c J: ':) -c * ~ tt -c t J: i., 0 1 J ® ~ 1.mi ID mnz: :t.5 t:, -c . 
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~ Fdl ~ iJ'. !if 3iffi ~ Fdf ~ « m ;t fJ: v, J: -5 ic L, tc ...t c' . 5 Y .7J' L ~z: ½' l& ~ tL -C 1t J: v • o 

(0035] 

.:;$: ~ IIJI t:: f.J, tJ, 0 7 ~ r- .7j' ,{ * - P ti , 1 J (J) ffl 1i liiJ ~ ( l a t e r a 1 1 a y e r ) 

iJ"- ~ ~ 6J 9f J t:: 9.t ~J ~ :h 0 ~ v' -5 ,¢,i_ --C- 1JJ: * (J) 7" I.,, - T :P-' 1, 4 7- l::: ~J: J! /J: 0 o 1: 3ffi L, t:::. J: '? iz: 

. c. 0) ½' i!ilJ tc: J: ~ ff G tt 0 ;tf J 12 ti , r / 7 .-f -'r ~ ½' l!iJJ '9" 0 c. l::: c' , tt fl , 1 \ Y r ::f 1: •y 7" 
, r-1::Y?"7" □ 774~&~/x~P-~Y3/L,,«~(J)~m~~a:~9. ~~~a~m 

r90k~~-tLSffi ... i1JWSff&r.J~m~-~ML,-C~W~nGtt0Cl:::T~00 
(0036) 

*~~O)-J-/?.-f-'r7~r~--f*-P~J:~~~~tL0~*89/J:W12~, mlt*V~-
L ~ 1:k -5 c. c: fJ: < ffi: mH¥ IE§ iJ"- ½' l!flJ ~ tt 0 0) c' , :lit -=F JJJ $ 12 ff:!; r ~ -tt T iz: lltf ffl mt ~ ~ 1.-" c' ~ 40 

0 c. c --C- ® 0 o r' 1, 4 .7.. 0) ~ J.!E 89 !ff tU± . 1f:.( !M ~ ITT & tf lJi!II ~ ITT c' ffi ftl. L, -C :t.5 9 . ffUJ1 P I 
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l,' ~ $ C' p I N t& ,g- tz: JIJ ~ 9 Q L l::: 7J1 T! ~ 0 0 7 ~ r .7j' 4 * - p 0) ½' WU ~;t ' 7 ~ r .7j' ,{ * 
- P 0) ::t-- -v 1{ V '.9 Y 7-. t, ~ 1> ~ -tt, -t" h h: J: 9 . i1J f'P ]Ea 12 .t@L/JIJ 9 0 o 

(0037] 

T / 7 4 -'r & r.J T / 1'M ~ 0) lltiJ 1i tt . ½' l!flj m * (J) ;tf J R « 1~ 0 tc lffJ ~;: , 7 T r- .7/' -1 ~ - F ~c: 
40 i,., t f5e m 9 0 c. ~ tl- --c- ~ 0 0 ~ ,3 9 n ii . r / ? 4 -v ti , "t" tt 7c· tt N! tJ: 0 ~ ~ ~ fl L, -c 
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(0038) 

~ 3 a ~ ~ P.~ 9 0 tz:: , 7 * 1' ~ --f * - r 0) m ,~ m :1~1Ui , ~ it ft\J tz:: , -r / 17 --f -v tz:: 'a * tL 
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9 G 2: ~ tc J:. 1-J , ~ ITT ~ :h t 1t J:. t, ' " 

(0039) 10 

~4~.ffi10)5t~~~9G¥5~ttfl~G-m~n~ffi10)S.l&vffi10)5t 
ffl~li~O)ffi20)W•ffl~~9G¥W~ttft~G ■ m~n~ffi20)ffi·2~J:.~~tJ;<~ 

~OOft~~~d~:h0PINmft~fl-90-J-/7--f-V*7*f'Y--f*-rO)]--:JO)~­
ID®~-~~~~9~'T:~Go ~~~- ffilO)ffi~~Pffl'T!~h~, ffi20)ffi.liN~'T! 
35 1J • m 1 0) m • t:l• N ~ 'T! 35 n ~1 • ffi 2 (1) m • ti P ~ 'T! ~ 0 o P I N m ft ti . * P& ~~ m • 

1 l~IDPX9Gk~~' ffitO)m•1~ffi20)ffi·2~0)00~ti ■ *~M!f:mm•10~~ 
~;: fl fiiff 9 0 " ft.I; • m: ~ N %1 m • 1 o tt , n 11& JN m • 1 1 ~c .t.3 t., --c ~ :'±=. ~ n ,5 • :fiif' .:f, -¥ 1J 7 
~@!N9GJ:.~~~~~.:h~-J-/9,{~70)7L,,--f~J:IJ, ffi10)ti ■ m~N!f:m8~ffi2 

O)ft ■M~N~ ■ ~~ftffl~h00 ffiIO)ffi·I~. ffiIO)W ■ ~O)ffiIO)~-~-~J: 
I-J¥5~¥~3~IDd~tL,5a ffiIO)S•~O)ti ■ m~N~-~¥5~ttflX~att¥5 20 

~ttfl~G•m~nkffiIO)ft\; ■ M~N~-~' -J-/9,{~71,,,{~ffiIO)ffi·l~O)M 
~, -~~~~¥8~¥~30)~~~-~tLG~ffi ■ ~Ltm~~:hGo~-J-/9,{~7 
li . ~ ffl «-: g I 5 , ~ v' Ci , fff 7~ M ~ N ~ • 11□ -'¥ 5 f;;f;;: M X ti J!{ ·ti: -'¥ 5 ~ 8 ~;: .t.3 tr G lffl D ~ 

•WLtffi20)5•~0)ffi20)fi ■ m~M~M*'T!~lli9,5o ffi2(1)ffi.20)~~<~<t, 

-$li, ffi2(1)fi ■ M~N~•O)~~~-~hkffi20)5ffl~O)ffi20)~N~8~J:~ID 

d ~ :h G o it f'F t;: .t.3 t,' T , ffi 2 (J) {ff Ml /:fit ~ N !fo/1 8 ~;: .t.3 ~t ,'5 II& IN 3/c tJ• G ~ :'±=. ~ tL -'5 ffl {iij'" .:\=, -v 
07li, -J-/7--f-'77~J:~@W~:h. ffiIO)ti ■ M~N~■~■ ~~tL-'50 

(0040] 

I ---:> 0) W!J c: L T , ~ 4 (J) 7 ~ !-- ff ,{ :;;t - f' ffl m ~.: .t.3 1,' T , ffi 1 0) ~ N tm 8 Ii N + ~ S 
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(0041) 

~Sli.ffiI(J)•t~~~90~-~ttfl~G ■ m~hkffiI0) ■ -1&UffiI0)9ffl 

~~~~(J)ffi20)5•~~~9G¥8~Mfl~G ■ m~nkffi20) ■•2~J:.~P~<~ 

tm~~~IDd~h0PINM~~fl-9G-J-/?--f-V~APDO)I---:>O)W~m•~-M 
~~~9~'T:35Ga~~~.ffil(J) ■ -~P~'T!~h~. ffi20)ffi'{.liN~T~~. ffil 
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• llt ~ • !fo/1 ·pf{ • 1 o ti . $ 'ti m • 0) n 11& w m • 1 1 ~z: .t.3 1,,, --c ~ 1:. ~ n ,5 • {iij'" :t- -v 1J 7 ~ @I 

W~~J:~~~~~ttkl~~~0)~/7~~7~~~. ffiI®ffi ■ N~N~■ tffi20 

fi ■ ~~~%J ■ ~~~ffl~h-'5affilO)S.Ia. ffil0)5fflM(l)ffil(l)~M~8~J:~ 
¥W«-:~~3~IDPX~h-'5affil(J)Wffl~O)ft ■ M~N~B~-'¥W«-:ttftX~att¥W«-: 

M ~ tJ, G ~ m ~ n tc. m 1 (J) fff r!l m: ~ N !fo/1 • ti . 7 1 '\ 5 Y v x ffi fg: • • 1 2 ~ ID m 9 0 re. ~ 
~. ~-J-/7,{~7~ffil(J)ffl·l~(J)M~. ft~~~a¥W~~~30)~~~-~h-'5 
~ lID )ii ~ L L .f;j[ JE ~ tt Q O ~ -J- / '} ,{ -v 7 ti . ~ • {:$: Ji! 1 5 ' ~ 1,, l ti ' {ff • M ~ M !fo/1 • iJ□ 

*•«-:•x~•tt¥W~J!i~.t.3~G- □ ~--LTffi2®WCMO)ffi20)ft\; ■m~•~­
•*T~lliL. ffi2(J)fil ■ M~N%JJ!ia, ~11&wa•11~Jf:;d9,'50 ffi20)ffl.20)P 
~<c:1t-ma, ffi2(J)fi?AlM~N!fo/JJii(l)~~~-~:hkffi20)5ffl~O)ffi20)~-~M 50 
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tc J: fJ M mt ~ tt 0 o ill f'F ~z: :ts v • T , ffi 2 (]) fl£ ti ra'. T- N %J Ji ~;: ~ u- 0 IJ& lN Ye ts, G Je ~ ~ tt 0 
ffl l'ey .:t- -v 1) 7 ii , J!1! 1->; --1' 7 7-. tz: J: -::> T --r / 17 --1' .:V 7 tz: ~ fJ @ IN ~ tt , ffi 1 (J) {1£ ml st T- $1H %J 
Ji tz: • r5 ~ tt Q 0 

(0042] 

1 --:J 0) f7'J c: L t , ~ 5 (J) A P D ffl .ii!UZ: ~ v • t , ffi 1 (J) T- N :fW Ji ti N + ~ S i fp G § m ~ 
tt, ffil(J)fi ■ *T-N:W!Jli~P-~Si~G§m~tt, ffi2(l)fil ■ st~N%Jli~P-~I 

n G a A s fp G • m ~ tt , ffi 2 (J) T- $1H 'to/1 Ji t.t P + ~ I n G a A s fp G • m ~ tt 0 o i:. (J) ~ 

:S iJ: A P D ti , I n G a A s ti fl 0) i§j v • Ye IJ& 1& ~JJ I¥ t: -tUz: , S i (J) {ft ~ ~ :t@HtHf~ :h J.t frJ ffl 
9 0 " ill f'F ic. :ta v • t , ~ ~ l'l"J ~c. ~i , ~ t& OOJ tJ, G A j,f L t V 1) ::t Y l.t ~ iiE1 9 0 7]f. 11- ~ ffi ~ ic: 
ta tt 0 :3/c r ti, P - ~ I n G a A s Ji T! IJ& 1& ~ tl 0 o J!!! 1->; .-{ 7 .7.. (l) r T!, }'t Je 1=: ffl r tt, 10 
S i SB 5t ~;: 1P1 tJ, -::> t ~ ill l, , i% =: W P - ~ S i ~ {ff ffi ~ ~;: r± A ~ tt 0 o C (l) mt ~ (l) ~ ~ ~ 
frJ 2 tt , i% m W ftHB' AA ~ ;1;iq5: m W :W; IJ& IllZ AA ~ iJ, G ~?JJ l!1Ht9 ~= 7t Fi ~ tl --c t, • 0 i:. c: c- S 0 o 2 
--:J(l)'nJ:i~tJ,5'J-lm~tt--cv•iJ:v•t:, 1,:,,, ~~-v •:17'tl•~< iJ: fJ, l=i--:J, fflrflm:i!titif•,J•~ 
<. 7J: fJ , I n G a A s fil1{ ~ h: ~ v" T 'Y .:c. --r - I- Y it- 1) Y ij' ii" ~ C 0 t;:. ti:) , Hit ffl rm ii'• JIIJ l'l"J ~;: * ~ < iJ: ? --r L * -5 " L. (l) m m (l) !l! JJ:: 0 f rJ F.'a ti , J§J =: w tc: ~ G ~ n 0 --r / ry --1 .:v tJ" m ~ 9 
0 J: fJ b @ ~ .im lt'r fl= ffl ~ ~ C L -\0 9 v" C .!:: T! ;IS 0 o 

(0043] 

S i --J- / 17 .-{ f A P D ta: , ffl ~ ( 7 I, 7 /' V .:c. ffl ~ ) t.f 'ti tJ'{ft t, • t;:. f/) ~;: Jfil {§ ~ ff! .!:: L T 
~ ~ ~ v, 0 *~ ~ ag ;g:: 1¥- oo .:r. e: '.9 .:t- v -'I' ,1,, ~ ~ ~ m ~;: :ts v, --r , ~ r :::r- fit -& t/• * ~ t-, t;:. tJ:J ~;: , 
I n G a A s - s i A p D l.r M mt 9 Q L .!:: ti T- 1:iJ iIB C' ® 0 0 m ~ F.a ic. 4d V l L ' L tt i;: f~ 20 

-b 0 Pl - (J) 1i ~ ti '7 .:c. 1, ;f- Y .:,p: 4' :,,, y· T! &S 0 ti' , 7.ffl tl ffl rm if• ~ < , nlili JE T! ~ 0 ~ * t;t f~ G 
tt T 1,,, 7J: 1,,, o 

(0044] 

~ 6 ti , a ) J!!! 1, --1' 7 7-. ~ ff] j_J□ ~ tl t.: f:!l} -& (J) ~ 5 (]) ~ n1Hf~ !t~ (]) ■ W ~ , b ) 1, --1' 7 7-. J.t 
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t 1t J: 1,,~ L, fl\: i~&'. P ~~$1H!j:mfil1{. h: ~ v' -C ~ ti* P ~ 7-. '" --1' 7 ( ~ ~ tt ~s nm J.t iffi ;t 
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, ffl i'll'L " --1' - P - ~ A P D ffl ~ kt , ±@Hg AA ~ t.: $ 1;, T , {E: t,, ffl W l:' J§J 'f1Hf l.r ~ lJi! "9 0 c: 
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tl0«~-V&S00 
(0045] 

C. (l) J: '5 iJ: 7 1 , 7 Y V .:c. 7 ;t J- !I' .-{ ;;i- - F ti , 
- ~ - 7 ffl W tJ) 7 I\ 7 Y V :x. 7,£- aJ ff~~;: "9 -Q- !;l t!. T ft tz. ~ < iJ: fJ , 
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(~50%(J)GaAs&d50%(J)lnAs~ff"90l nGaAsffl~(J)~,&T!Ei<l 
. 5 X 1 0 5 V / C m ) J:: :i i.: ' ~ ITT 1'iJ tm C' ~ 0 0 

(0046] 

• w ;1;i1 i% 9 ~ 0 c: , 1, --1 r A (]) iffl b□ ~.: f-¥ "::> --c lflf m rm ii" ;E, ~ tz: iffl ii□ 9 0 t;:. tJ:J , ~ t& (l) ~ 14 
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<. < lJ:00 
(0047] * §£ ti}] ic '/J) -Jy, Q 7 ;t J- ,:;)' .-{ ;;i- - F it ' ~ ~ ~ n 0 ffi ·1:4: ~= ~ JE'. ~ tl 7J: v, 0 p N ffl ~ (l) f~ b 

fJ ti:. N P ffl mt tJ) {51! ffl ~ tl T <t J:: v, o J!1! ffi ti (l) T 1, --1' 7-. (]) :ljj} -& , ~ ¾!i (l) 00 tJ• G , N ~ 9 --1' .:V 
i:/• J: fJ ~f ~ T! &S o o T / lJ .-{ f A P D i;: $ v • T , f-' 1, .-{ 7,. (]) i1J {'F it flit ~ {ft r ~ .ii- o aJ ff~ It 50 
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ff, S {$ 4'- -'I' r) 7 1" '1 Jv 7 'Y 7' ½fl 5f!: 7<r "t tc. G 9 "' r o t£ it 1, 1) 7 7<r 11f ~ 9 {$ tc. th ic. , 2 'J J;J, 

J:OJUfl~~ffl~h{$o~x~. r/7'1"17~IDJTGa&tiPOJ~fiS~~~9{$Ga 
I n A s P T / ? '1 "17 ti'• ~ ffl ~ h t 'b J:: v, c C h ~j: , tl'lJ ~ 3ffi Fa ( ~ 1 G b / s .LY. J: ) ~L :ta 

l.,' L ~ (;: .m ~ -c- ~ G C 

(0048] 

J:~LkJ::-5~. ~•mt~tt7<r~J:~~k7*r~'1*-F7<rmm90cc~J::tJ, a 
& ~ h t.:: * ~ r 1, '1 .7- 0) ffi\l ~ 7<r 1:iJ Jf!n= 9 0 o ffi'i: rdl 0) H i&I ~c f.¥ -5 ~ • mt OJ ~ i:t ~ ~ 1!,t 1r-n= -
~~L. ~h~J::tJ. mM~J::{$~-O)ft.7<rflL<ft•c!"~~7*~~~*-F~mm 
90Cct*~~OJW~t~{$0 ~~- 7'17 □ 7'5~xcLttmGn{$~~~~tl'li ■ 

w .A ;f- 'Y r 0) ,u PX ~;: J:: J L ~ ~ f* u fl 0) % f I:: !Fb□ 3m c!" n G tc. th ' lf1'f • mt ~ ti 0) ~ J: ti ' A IO 
p D !J: E' 0) ,'aJ t,, i!/! /'\ '1 7 7-.. V--"\. Jv -c- I'] f'F ~ h Q 7 * r '!}' ,{ * - F ~L fl fiif -c- s Q O ? '1 7 p 

7 5 .A x ~j: • ffl mt 7 .-r 5 J. Y r - V a Y & (,,.:'. ml ?Jr ila ~ 0) }jjl ~ c !J: tJ , ~ it af.] ~L ~j: , 7' 1, ~ 

7-.. 0) -Ef- M $. • ~ 5 [ ~ j§ C 9 0 * ~ II}j r:: 7J) iJ, .g 7 * r ,!j' '1 * - F 0) T / ry '1 "17 ~;i • §I ffl ~ WT 
lffl c L --r i'J ff °9 0 J:: -5 ic ~ &t 1=iJ fl'!§ c" JS 0 o c. OJ ~ • :m! ffl ti . T / '7 '1 "'7 ~z: ll'li ■ W fl• ITT ii□ 2: 
n Q OJ le. ~ 1.,, --r , 3ffi 'm tl , ft ffi (J) ~g -r: T / ? '1 "17 tft m jJ'\ ::k ~ < ~ iJ□ °9 {$ ffl. ~ c L t ffl. h {$ 
o @M•ffi~J::~--r::k~7v'1~:f3~{$l'JX~~-O)r/7'1"17~-W7<rJ§CLT~tt 
ff!Hc. fl L l,' JHlfl Ci ~ X !J: l..' tF· , 9iff M li T 1, '1 A ~L ::k ~ ~ ~ ~ ~ X. Q k. th , 9iff M f'F ffl C 1:t ~ 
Lt, @fflDffiHWffi~fiWc-.1&{$o ~~- ~~0@ffl.ffiH~ffl~. r/7'1°'7$9~ 
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inadvertently and unintentionally omitted information indicating that such International Patent Appl. 

No. PCT/US 16/67977 claims benefit to the following provisional applications: 

(a) U.S. Prov. Ser. No. 62/290,391 filed February 02, 2016; 

(b) U.S. Prov. Ser. No. 62/304,907 filed March 07, 2016; 

(c) U.S. Prov. Ser. No. 62/334,934 filed May 11, 2016; 

(d) U.S. Prov. Ser. No. 62/338,263 filed May 18, 2016; 

(e) U.S. Prov. Ser. No. 62/346,850 filed June 07, 2016; 

(f) U.S. Prov. Ser. No. 62/359,349 filed July 07, 2016; 
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(g) U.S. Prov. Ser. No. 62/366,188 filed July 25, 2016; 

(h) U.S. Prov. Ser. No. 62/368, 109 filed July 28, 2016; 

(i) U.S. Prov. Ser. No. 62/374,828 filed August 13, 2016; 

(j) U.S. Prov. Ser. No. 62/376,869 filed August 18, 2016; 

(k) U.S. Prov. Ser. No. 62/380,364 filed August 27, 2016; 

(1) U.S. Prov. Ser. No. 62/383,391 filed September 03, 2016; 

(m) U.S. Prov. Ser. No. 62/383,479 filed September 04, 2016; 

(n) U.S. Prov. Ser. No. 62/394,222 filed September 14, 2016; 

(o) U.S. Prov. Ser. No. 62/398,607 filed September 23, 2016; 

(p) U.S. Prov. Ser. No. 62/401,126 filed September 28, 2016; 

(q) U.S. Prov. Ser. No. 62/406,999 filed October 12, 2016; and 

(r) U.S. Prov. Ser. No. 62/414,671 filed October 29, 2016. 

The corrected. Application Data Sheet submitted concurrently herewith indicates that the 

present application claims the benefit of the aforementioned twenty-three provisional applications (i) 

through (xxiii), and that International Patent Appl. No. PCT /US 16/67977 claims benefitto the 

aforementioned eighteen provisional applications ( a) through (r), to provide the reference required by 

35 U.S.C. §119(e) and 37 CFR l.78(a)(3) to the prior-filed provisional applications. 

A petition pursuant to 3 7 CFR 1. 78( c) for acceptance of an unintentionally delayed claim under 

35 U.S.C. §119(e) for the benefit of prior-filed provisional application(s) requires: (I) the reference 

required by 35 U.S.C. § 119(e) and 37 CFR l.78(a)(3) to the prior-filed applications; (II) the petition 

fee set forth in 37 CFR 1.17(m); and (III) a statement that the entire delay between the date the benefit 

claim was due under 37 CFR l.78(a)(4) and the date the benefit claim was filed was unintentional. 

Regarding requirement (I), as mentioned supra, the required references are being submitted via 

the corrected Application Data Sheet filed concurrently herewith. Regarding requirement (II), the Patent 

Office is hereby authorized to charge the $1,000.00 small entity fee under 37 C.F.R. 1.78 to Deposit 

Account No. 03-3125. Regarding requirement (III), applicant submits that the entire delay between the 
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date the benefit claims were due and the filing of the present Petition was unintentional. 

In addition to the aforementioned changes, the co1Tected Application Data Sheet submitted 

concurrently herewith also makes the following changes: corrects the filing date of Application No. 

62188876, from which International Application No. PCT/US2015/061120 claims benefit, from 2015-

06-21 to 2015-07-06; corrects the filing date of Application No. 14945003, from which Application 

No. 15309922 claims benefit, from 2015-11-17 to 2015-11-18; removes one of the benefit claims of 

14945003 to 62157876, since the corrected Application Data Sheet submitted November 14, 2017 

listed two of such benefit claims; corrects the filing date of Application No. 62270577, from which 

International Application No. PCT/US2015/061120 claims the benefit, from 2016-12-21 to 2015-12-

21; and corrects the filing date of Application No. 61826446, from which International Application No. 

PCT/US2014/039208 claims the benefit, from 2013-05-05 to 2013-05-22. 

In addition, it is respectfully pointed out that the Filing Receipt mailed January 4, 2018 in 

connection with the present application erroneously indicated that Application No. 14/945,003 

claims the benefit of 62/009,311 filed 06/08/2014. However, the corrected Application Data Sheet 

submitted November 14, 2017 correctly indicated that Application No. 14/945,003 claims the benefit 

of 62/209,311 filed 08/24/2015. Applicant hereby requests the Patent Office to issue a corrected 

filing receipt which corrects such error and which reflects the aforementioned changes on the 

corrected Application Data Sheet submitted concurrently herewith. 

The corrected Application Data Sheet is marked to show the infonnation being changed, with 

underlining for information being inserted and strikethrough for infonnation being removed. 

As this Petition is being filed after payment of the Issue Fee, applicant is submitting herewith 

a petition to withdraw the application from issuance pursuant to 37 C.F.R. § 1.313( c)(2) and a 

Request for Continued Examination. The Office is hereby authorized to charge the $650 small entity 

fee under§ 1. l 7(e)(l) for a first RCE to Deposit Account No. 03-3125 and the $70.00 small entity fee 

under § l .17(h) for the petition to withdraw the application from issue. 

If a telephone interview would be of assistance in advancing prosecution of the subject 

application, Applicant's undersigned attorney invites the Examiner to telephone him at the telephone 
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Respectfully submitted, 

/Ivan Kavrukov/ 
Ivan Kavrukov, Reg. No. 25,161 
Attorney for Applicant 
COOPER & DUNHAM LLP 
30 Rockefeller Plaza, 20th Floor 
New York, New York 10112 
Tel.: (212) 278-0400 
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Amendments to the Specification: 

Please amend the Cross-Reference to Related Applications section at page 1, lines 1-25, in 

the following manner: 

This application is a continuation-in-part of each of: 

• U.S. Patent Appl. Ser. No. 15/309,922 filed November 9, 2016, now Patent No. 

9,818,893, which is a §3 71 national stage of International Patent Appl. No. 

PCT/USl 5/061120 filed November 17, 2015; allowed 6/30/2017. 

• This application also is a continuation in part of each of U.S. Patent Appl. Ser. No. 

14/947,718 filed November 20, 2015; [[,]] and 

• International Patent Appl. No. PCT/US16/67977 filed December 21, 2016 published 

as WO 2017/112747. 

This application incorporates by reference and claims the benefit of the filing date 

of each of the above-identified three patent application applications, as well as of the 

applications that they incorporate by reference, directly or indirectly, and the benefit of 

which they claim, including U.S. provisional applications, U.S. non-provisional 

applications, and International applications. 

Said Appl. Ser. No. 15/309,922 is a continuation of each of (i) U.S. Patent Appl. 

Ser. No. 14/943,898 (now Patent 9,530,905), (ii) U.S. Patent Appl. Ser. No. 14/945,003 

(now Patent No. 9,525,084), and is a §371 national stage oflnternational Patent Appl. 

No. PCT/US 15/061120, and incorporates each by reference and claims the benefit of the 

filing date of each as well as of each of the U.S. Provisional Patent applications the 

benefit of which they claim, including: 

U.S. Prov. Ser. No. 62/081,538 filed November 18, 2014; 

U.S. Prov. Ser. No. 62/090,879 filed December 11, 2014; 

U.S. Prov. Ser. No. 62/100,025 filed January 05, 2015; 

U.S. Prov. Ser. No. 62/111,582 filed February 03, 2015; 



Applicant: W & WSens, Devices Inc. 
Application No.: 15/797,821 

Dkt. 5176/88184-CIP 

Filed: October 30, 2017 
Page 3 

U.S. Prov. Ser. No. 62/139,511 filed March 27, 2015; 

U.S. Prov. Ser. No. 62/153,443 filed April 27, 2015 

U.S. Prov. Ser. No. 62/154,675 filed April 29, 2015; 

U.S. Prov. Ser. No. 62/157,876 filed May 06, 2015; 

U.S. Prov. Ser. No. 62/171,915 filed June 05, 2015; 

U.S. Prov. Ser. No. 62/174,498 filed June 11, 2015 

U.S. Prov. Ser. No. 62/175,855 filed June 15, 2015; 

U.S. Prov. Ser. No. 62/182,602 filed June 21, 2015; 

U.S. Prov. Ser. No. 62/188,876 filed July 06, 2015; 

U.S. Prov. Ser. No. 62/197,120 filed July 27, 2015; 

U.S. Prov. Ser. No. 62/199,607 filed July 31, 2015; 

U.S. Prov. Ser. No. 62/205,717 filed August 15, 2015; 

U.S. Prov. Ser. No. 62/209,311 filed August 24, 2015; 

U.S. Prov. Ser. No. 62/213,556 filed September 02, 2015; and 

U.S. Prov. Ser. No. 62/232,716 filed September 25, 2015. 

Said Appl. Ser. No. 14/947,718 is a continuation of International Patent Appl. No. 

PCT/US14/39208, published as WO 2014/190189, and incorporates each by reference 

and claims the benefit of the filing date thereof and of each of the U.S. Provisional Patent 

applications the benefit of which it claims including: 

U.S. Prov. Ser. No. 61/826,446 filed May 22, 2013; 

U.S. Prov. Ser. No. 61/834,873 filed June 13, 2013; 

U.S. Prov. Ser. No. 61/843,021 filed July 4, 2013; and 

U.S. Prov. Ser. No. 61/905,109 filed November 15, 2013. 

Please insert the following paragraphs at page 1, line 26: 

Said International Patent Appl. No. PCT /US 16/67977 claims the benefit of the 

filing date of each of the following U.S. Provisional Patent applications: 

U.S. Prov. Ser. No. 62/270,577 filed December 21, 2015; 
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U.S. Prov. Ser. No. 62/290,391 filed February 02, 2016; 

U.S. Prov. Ser. No. 62/304,907 filed March 07, 2016; 

U.S. Prov. Ser. No. 62/334,934 filed May 11, 2016; 

U.S. Prov. Ser. No. 62/338,263 filed May 18, 2016; 

U.S. Prov. Ser. No. 62/346,850 filed June 07, 2016; 

U.S. Prov. Ser. No. 62/359,349 filed July 07, 2016; 

U.S. Prov. Ser. No. 62/366,188 filed July 25, 2016; 

U.S. Prov. Ser. No. 62/368,109 filed July 28, 2016; 

U.S. Prov. Ser. No. 62/374,828 filed August 13, 2016; 

U.S. Prov. Ser. No. 62/376,869 filed August 18, 2016; 

U.S. Prov. Ser. No. 62/380,364 filed August 27, 2016; 

U.S. Prov. Ser. No. 62/383,391 filed September 03, 2016; 

U.S. Prov. Ser. No. 62/383,479 filed September 04, 2016; 

U.S. Prov. Ser. No. 62/394,222 filed September 14, 2016; 

U.S. Prov. Ser. No. 62/398,607 filed September 23, 2016; 

U.S. Prov. Ser. No. 62/401,126 filed September 28, 2016; 

U.S. Prov. Ser. No. 62/406,999 filed October 12, 2016; 

U.S. Prov. Ser. No. 62/414,671 filed October 29, 2016; and 

U.S. Prov. Ser. No. 62/415,339 filed October 31, 2016. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: W & WSens, Devices Inc. 

Inventors: Shih-Yuan WANG et al. 

Application No.: 15/797,821 

Filed: October 30, 2017 

A1i Unit: 2893 

Examiner: Eduardo A. Rodela 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Confirmation No.: 1009 

This cmTespondence is being filed electronically with the U.S. Patent 
and Trademark Office via EFS-Web. 

/Thomas Trainor/ March 14, 2019 

Thomas Trainor Date 

30 Rockefeller Plaza, 20th Floor 
New York, New York 10112 
Tel.: (212) 278-0400 

AMENDMENT IN RESPONSE TO MARCH 1, 2019 NOTICE TO FILE CORRECTED 
APPLICATION PAPERS, PETITION TO ADD UNINTENTIONALLY DELAYED 

BENEFIT CLAIMS, AND REQUEST FOR CORRECTED FILING RECEIPT 
ACCOMPANYING PETITION TO WITHDRAW APPLICATION FROM ISSUANCE 

PURSUANT TO 37 C.F.R. §1.313(C)(2) AND 
REQUEST FOR CONTINUED EXAMINATION (RCE) 

This Amendment is being submitted concurrently with a Request for Continued Examination 

under 37 C.F.R. §1.114 and a petition to withdraw the application from issue under 37 C.F.R. 

§1.313(c)(2) in response to the March 1, 2019 Notice To File Corrected Application Papers in 

connection with the above-identified applications. 

Amendments to the Specification begin on page 2 of this paper. 

Remarks begin on page 5 of this paper. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: W & WSens, Devices Inc. 

Inventors: Shih-Yuan WANG et al. 

Application No.: 15/797,821 

Filed: October 30, 2017 

Art Unit: 2893 

Examiner: Eduardo A. Rodela 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Confirmation No.: 1009 

This c01Tespondcncc is heing filed electronically with the U.S. Patent 
and Trademark Office via EFS-Web. 

/Thomas Trainor/ March 14, 2019 

Thomas Trainor Date 

30 Rockefeller Plaza, 20th Floor 
New York, New York 10112 
Tel.: (212) 278-0400 

INFORMATION DISCLOSURE STATEMENT 

This Information Disclosure Statement is being filed concurrently with a Request for 

Continued Examination (RCE) under 37 C.F.R. §1.114, and pursuant to 37 C.F.R. §1.97(b)(4), no 

fee or certification is due or required. 

It is respectfully requested that the information cited in the annexed Form PTO-1449 be 

considered by the Examiner in connection with the above-identified patent application, and that such 

mi be made of record in said application. The citation of the listed items is not a representation that 

they constitute a complete or exhaustive listing of the relevant art or that these items are prior art. 

The filing of this Information Disclosure Statement is not an admission that the information cited 

here in, or is considered to be, material to patentability as defined in 37 CFR 1.56(b). 

No fees, other than the separately paid fees for filing the RCE, for filing a petition to 

withdraw from issue under 37 C.F.R. § 1.313( c)(2), and for filing a petition to accept unintentionally 
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delayed benefit claims under 3 7 CFR 1. 78( c ), are deemed necessary in connection with this filing. 

Nevertheless, if any additional fee is required, the Patent Office is hereby authorized to charge any 

fees that are required to Deposit Account No. 03-3125. 

Respectfully submitted, 

/Ivan Kavrukov/ 
Ivan Kavrukov, Reg. No. 25,161 
Attorney for Applicant 
COOPER & DUNHAM LLP 
30 Rockefeller Plaza, 20th Floor 
New York, New York 10112 
Tel.: (212) 278-0400 



Doc code: RCEX PTO/SB/30EFS (02-18) 
Doc description: Request for Continued Examination (RCE) Approved fuT use through 11/3012020. OMB oas1-0031 

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. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITT AL 
(Submitted Only via EFS-Web) 

Application 
t5797821 I Filing I ~017-10--30 

Docket Number f 176/88184-CIP I 
Art I F893 Number Date (if applicable) Unit 

First Named 
Shih-Yuan WANG 

Examiner 
Eduardo A. Rodela 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June f 
1995, or to any design application. The Instruction Sheetfor this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the orde 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D other 

~ Enclosed 

~ Amendment/Reply 

~ Information Disclosure Statement (IDS) 

□ Affidavit( s )/ Declaration( s) 

~ other 
~

.etition Under 37 C.F.R 1.78 To Add Unintentionally Delayed Benefit Claims, corrected Application Data Sheet, and 
etition under 1.313/clf2l to withdraw annlication from issuance 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1,17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No ~33125 I 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

X Patent Practitioner Signature 

Applicant Signature 

EFS - Web 2.1.16 



Doc code: RCEX PTO/SB/30EFS (02-18) 
Doc description: Request for Continued Examination (RCE) Approved fuT use through 11/3012020. OMB oas1-0031 

Signature 

Name 

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. 

Signature of Registered U.S. Patent Practitioner 

Ivan Kavrukov/ Date {YYYY-MM-DD) ~019-03-14 

van Kavrukov Registration Number 25161 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is I 
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 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Tirr 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions fc 
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. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 

EFS - Web 2.1.16 



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 informatio 
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 records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to , 
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 recordi 
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 ma 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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

EFS - Web 2.1.16 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
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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. 

PTOL-90A (Rev. 04/07) 
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FIRST NAMED INVENTOR/ 
PATENT IN REEXAMINATION 
WANG etal. 

ATTORNEY DOCKET NO. 
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EXAMINER 

Eduardo A Rodela 

ART UNIT PAPER 

2893 20190312 

DATE MAILED: 

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

Commissioner for Patents 

This communication is being sent to correct the PTO-892 form dated July 26, 2018, which includes the various pertinent 
prior art, however does not include the details regarding each referenced prior art. Attachment: PTO-892 

/EDUARDO A RODELA/ 
Primary Examiner, Art Unit 2893 

PTO-90C (Rev.04-03) 
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* B US-20130114629-A1 05-2013 Firth; Paul G02B6/4201 372/20 

* C US-20080080854-A 1 04-2008 Tian; Cechan H04L27/22 398/9 

* D US-7251386-B1 07-2007 Dickinson; Alexander G. B82Y20/00 385/129 

* E US-20100288341-A 1 11-2010 KIM; Seheon B82Y20/00 136/252 

* F U S-20100308428-A 1 12-2010 Okamoto; Daisuke H01 L31/03529 257/432 

* G US-20090230498-A 1 09-2009 lwai; Takaki H01 L27/1443 257/461 

* H US-9045418-B2 06-2015 Jordan; Robert C07D209/50 1 /1 

* I US-20120153260-A 1 06-2012 KIM; Seheon B82Y40/00 257/14 

* J US-6879014-B2 04-2005 Wagner; Sigurd H01 L31/03682 257/434 

* K US-4814847-A 03-1989 Tabatabaie; Nader G02B6/4202 257/186 

* L US-20100148318-A 1 06-2010 Wang; David Xuan-Qi H01 L31/0236 257/627 
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*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
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include a corrected ADS pursuant to 37 CFR 1.76(c)). In general, a petition would be required unless the proper benefit claim 
information was included on a properly signed ADS submitted with the application on filing, or a properly signed corrected ADS in 
compliance with 37 CFR 1.76(c) (e.g., with underlining to show insertions) that was filed within the time period in 37 CFR 1.78 for 
making the benefit claim(s), or the Office recognized the benefit claim(s) on the initial filing receipt. Such response may be filed after 
payment of the issue fee if limited to informalities noted herein. See Waiver of 37 CFR 1.312 for Document Required by Office of 
Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). 

WARNING: If Applicant fails to timely submit a proper response, the benefit information will be deleted and the patent will be 
printed without the benefit information present. 
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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. 
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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 
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If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 
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COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
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APPLICATION NO. FILING DATE 
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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. 

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 EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 
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EXAMINER ART UNIT 
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1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

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

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

$0.00 $0.00 

CLASS-SUBCLASS 

257-431000 

2. For printing on the patent front page, list 
( 1) 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. 

$500 05/06/2019 

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 (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

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

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

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

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

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

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

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 _______________________ _ 

Typed or printed name ______________________ _ 
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Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
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DETAILED ACTION 

This office action is in response to the communications received October 26, 2018. 

Claims 1-40 are under consideration. 

Notice of Pre-AJA or AJA Status 
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The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

Election/Restrictions 

Claims 41-112 are withdrawn from further consideration pursuant to 37 CFR l. l 42(b) as 

being drawn to a nonelected Group II and Species claims, there being no allowable generic or 

linking claim. Election was made without traverse in the reply filed on April 25, 2018 

Claim Rejections - 35 USC§ 112 

Amendments to claim I have overcome the previous 112 rejection. 

Double Patenting 

Applicant's arguments do not address the double patenting rejection. However, upon re­

inspection of the double patenting rejection in light of the applicant's amendment, the prior 

referenced patents do not have details regarding the reverse bias oriented contacts. 



Application/Control Number: 15/797,821 
Art Unit: 2893 

EXAMINER'S AMENDMENT 
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An examiner's amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 

payment of the issue fee. 

The application has been amended as follows: 

In the Claims: 

Please cancel claims 41-112. The claims are directed to an un-elected apparatus group 

embodiment without traverse, as detailed in the Applicant's response dated April 25, 2018. 

REASONS FOR ALLOWANCE 

Claims 1-40 are allowed. 

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

system 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 teaches a photodetector system, but fails to disclose the 

specific characteristic recited in the claims of the instant invention e.g. the single chip device 

with combination of photodetector as detailed in communication with active electronic unit 

which processes the information gathered by the photodetector, in conjunction with the details of 

the photodetector being configured to be operated in reverse bias, in addition to the contacts 

which are arranged for reverse bias. 
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Fax I Telephone Information 

Any inquiry concerning this communication or earlier communications from the 
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examiner should be directed to Eduardo A Rodela whose telephone number is (571)272-8797. 

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

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

supervisor, Ken Parker can be reached on (571) 272-2298. The fax phone number for the 

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

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

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

/EDUARDO A RODELA/ 
Primary Examiner, Art Unit 2893 
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Applicant( s) 
WANG et al. 
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2893 

AIA Status 
Yes 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Applicant's Representative pointed out that the Kim reference appears to be an emission device rather than the 
claimed detection device. Further, Applicant's Representative pointed out the differences which the amendments 
exhibit over the prior art. Examiner agreed that the prior art rejection is overcome for at least the reasons noted with 
regard to the Kim reference .. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 
132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any 
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out 
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of 
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior 
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the 
Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless 
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the 
interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted,-
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on 

the Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed 

by the examiner. 
Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate, 

the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement 
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording 
the substance of the interview along with the date and the examiners initials. 
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REMARKS 

This paper responds to the non-final Office Action mailed 07/26/2018. Claims 1-40 and 

42-44 were examined; the remaining claims (45-112) were withdrawn from consideration as 

non-elected. 

Section 112 Issue. 

The phrase "some of the time" has been deleted from claim 1 to make the claim clearer. 

Section 103 Issues. 

Claim 1: 

The Office Action applied four references to claim 1: Dickinson US 7,251,386, Kim US 

2010/0288341, Okamoto US 2010/0308428, and Iwai US 2009/0230498. 

Applicant submits that an MSPD configured as claimed for reverse-bias photodetection 

and having the hole structure and other features of claim 1 is not shown in these references. 

Regarding Dickinson, the Office Action notes in page 5: 

Dickinson does not teach: 

- the photodetector is a microstructure-enhanced photodetector (MSPD). 

The Office Action refers in page 6 to Kim Figures SA and 12 as teaching the feature 

missing from Dickinson, namely MSPD, but applicant submits that Kim's Figure SA shows "a 

vertical emitting cavity" rather than photodetector and Figure 12 shows "a photovoltaic device" 

operating without an external bias rather than a photoconductor with reverse bias contacts that 

establish an electrical field therein when energized. See for example the following portions of 

Kim: 

[0028] FIGS. 5A-C show respectively an exploded view, a cross-sectional side 

view, and a top view of a photonic crystal vertical emitting cavity. 
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* * * 

[0035] FIG. 12 shows a photovoltaic device according to an embodiment of the 

present invention. 

Claim 1 describes an MSPD and further emphasizes its nature as "configured for reverse­

bias operation" and expressly recites "reverse-bias contacts coupled therewith to thereby sweep 

in a selected direction electrical charges generated in the MSPD by said optical input." 

Support for this clarification of claim 1 is found throughout the original application, for 

example in paragraphs 167, 182, 201, 230, and 235, in original claim 24, as well as elsewhere. 

A further difference from Kim is that Kim's Fig. SA shows quantum wells 535 and air 

holes 51 in "defect region" 52 of a photonic crystal slab and Fig. 12 shows a "photonic crystal 

cavity" 1250. Kim explains: 

[0036] Throughout the present disclosure the term 'defect region' intends to 

indicate a section of a perfectly periodic photonic crystal wherein light 

localization is enabled, the section being formed as a result of breaking the 

periodicity of the air-holes of the photonic crystal. 

Applicant submits that the very different purpose of the air holes in Kim would not have 

motivated the skilled person at the time of the subject invention to add air holes in the Dickinson 

device. There is no suggestion of such a motivation in either reference, or of a recognition of 

benefits of adding air holes in the Dickinson device. Indeed, it would have been counterintuitive 

to the skilled person at the time to damage the Dickinson device with air holes. 

The Office Action notes in page 9 that Kim does not teach that "each of the layers 

comprises Silicon, Germanium, or an alloy thereof' and cites Okamoto as showing such 

material in Figure 2. Applicant submits that Okamoto also lacks the teaching missing from 

Dickinson and Kim discussed above. Okamoto pertains to a structure fundamentally different 

from the invention of claim 1. According to Okamoto: 
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[0033] In the present invention, light that is incident on a conductive layer (or a 

second electrode) having periodic openings excites surface plasmons at a 

semiconductor interface with the conductive layer, and forms a resonance state ... 

The invention of claim 1 includes an MSPD structure configured to operate differently -

not through surface plasmons effects as Okamoto explains but as a photodetector with reverse­

bias contact for reverse-bias operation. The surface plasmon resonance operation of Okamoto 

would not have motivated the skilled person at the relevant time to modify the Dickinson 

structure still further by using surface plasmon features. 

The remaining reference concerning claims 1 is Iwai, cited for a teaching of amplifying a 

photodetector output. Applicant submits that Iwai also lacks the teaching missing from 

Dickinson, Kim, and Okamoto discussed above. 

The remaining claims all depend from claim 1, include its subject matter, and should be 

patentable at least for that reason, although at least some add features that enhance patentability. 

Applicant proposes to defer a detailed discussion of the dependent claims and the additional 

references cited only regarding dependent claims, as the presentation above regarding parent 

claim 1 may obviate a need for such a discussion. 

If a petition for an extension of time is required to make this response timely, this paper 

should be taken as such petition. The Patent Office is hereby authorized to charge any fees that 

are required in connection with this response, and to credit any overpayment, to our Deposit 

Account No. 03-3125. 

If a telephone interview could advance the prosecution of this application, the Examiner is 

respectfully requested to call the undersigned attorney. 

Dated: October 26, 2018 By: 
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Listing of Claims 

The following listing of claims will replace all prior versions, and listings, of claims in the 

subject application: 

1. (currently amended) A single-chip device comprising an integrated combination 

of a microstructure-enhanced photodetector (MSPD) configured for reverse-bias operation 

and an active electronic circuit, both formed on or in a single substrate and configured to 

receive an optical input that in cross-section is substantially continuous spatially at least 

some of the time, convert the optical input to an electrical output, and process the electrical 

output into a processed output, wherein: 

the MSPD on or in said single substrate comprises an intermediate layer, a first layer at 

one side of the intermediate layer, and a second layer at an opposite side of the 

intermediate layer, wherein: 

each of the layers comprises Silicon, Germanium, or an alloy thereof; 

at least one of said layers, or an overlying covering layer that may be 

present, has holes intentionally formed therein, extending in 

directions transverse to the layers; 

each of the first and second layers comprises a doped material; 

the intermediate layer comprises a material that is less doped than at least 

one of the first and second layers or is undoped, wherein the 

degree of doping is the same or different for different positions in 

the intermediate layer; 

an input portion configured to concurrently receive at a plurality of said holes said 

optical input that has said substantially continuous cross-section; and 

an output portion configured to provide said electrical output from the MSPD; 

the MSPD includes reverse-bias contacts coupled therewith to establish an electrical field 

therein when energized to thereby sweep in a selected direction electrical charges 

generated in the MSPD by said optical input; and 

the active electronic circuit on or in said single substrate is configured to process the 

electrical output from the MSPD by applying thereto: 

amplification to form said processed output from the single-chip device; 
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processing other than or in addition to amplification to form said processed output 

from the single-chip device; and 

routing to one or more selected destinations; and 

a communication channel on or in said single-chip device, configured to deliver the 

electrical output from the MSPD to the active electronic circuit. 

2. (currently amended) The single-chip device of claim 1, in which said active 

electronic circuit a at least partly extends beyond said substrate. 

3. (previously presented) The single-chip device of claim 1, in which said active 

electronic circuit is at least partly inside said substrate. 

4. (previously presented) The single-chip device of claim 1, in which said overlying 

layer is present as a superstrate at one side of said first, intermediate, and second layers, and 

contains said holes. 

5. (previously presented) The single-chip device of claim 1, in which said MSPD 

comprises a 111-V materials family photodiode. 

6. (previously presented) The single-chip device of claim 1, further including an air-

filled volume between the substrate and the MSPD. 

7. (previously presented) The single-chip device of claim 1, further including a layer 

of a dielectric material that covers the holes and is in the propagation path of said optical 

input. 

8. (previously presented) The single-chip device of claim 1, further including an 

avalanche region at one side of the MSPD, forming therewith an avalanche microstructured 

photodiode (MSAPD). 
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9. (previously presented) The single-chip device of claim 1, in which said holes are 

present in said intermediate layer. 

10. (previously presented) The single-chip device of claim 1, in which said holes are 

present in said intermediate layer as well as in at least one of the first and second layers. 

11. (previously presented) The single-chip device of claim 1, in which said holes are 

present in each of the first, second, and intermediate layer. 

12. (previously presented) The single-chip device of claim 1, in which each of said 

first and second layers and said intermediate layer has a thickness and at least some of said 

holes extend through the entire thickness of said intermediate layer and of one of said first 

layer and second layer and through at least a part of the thickness of the other one of said first 

and second layers. 

13. (previously presented) The single-chip device of claim 1, in which at least some 

of said holes are shaped as inverted pyramids. 

14. (previously presented) The single-chip device of claim 1, in which at least some 

of said holes have triangular sections in planes transverse to said layers. 

15. (previously presented) The single-chip device of claim 1, in which at least some 

of said holes have triangular sections in planes transverse to said layers, with vertices within 

the intermediate layer. 

16. (previously presented) The single-chip device of claim 1, in which at least some 

of said holes have sidewalls that slope in planes transverse to said layers. 
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17. (previously presented) The single-chip device of claim 1, in which at least some 

of said holes have sidewalls with plural different slopes along the inside walls of the holes. 

18. (previously presented) The single-chip device of claim 1, in which at least some 

of said holes differ from each other in at least one of (i) distance by which the holes extend in 

said directions, (ii) shape of the holes, and (iii) spacing of the holes from each other. 

19. (previously presented) The single-chip device of claim 1, in which the holes are in 

the intermediate layer and wherein one of said first and second layers conformally covers 

inside walls of the holes as well as spaces between the holes. 

20. (previously presented) The single-chip device of claim 1, in which the holes are at 

least partly filled with a dielectric material. 

21. (previously presented) The single-chip device of claim 1, in which the holes are 

entirely filled with a dielectric material. 

22. (previously presented) The single-chip device of claim 1, in which said optical 

input enters the MSPD through one or both of said first and second layers, and each of the 

first and second layers through which the optical input enters is no more than 500 nanometers 

thick. 

23. (previously presented) The single-chip device of claim 1, in which at least one of 

the first layer, the second layer, and the intermediate layer comprises a material represented 

by Gex Si1-x, where xis greater than zero. 
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24. (previously presented) The single-chip device of claim 1, in which said MSPD 

further comprises ohmic contacts configured for reverse-biasing the MSPD. 

25. (previously presented) The single-chip device of claim 1, in which the MSPD 

further includes ohmic contacts to said first and second layers, at least one of said ohmic 

contact being through a via in said substrate. 

26. (previously presented) The single-chip device of claim 1, further comprising a 

light guide to said MSPD for directing said optical input thereto, and electrical contacts from 

the active electronic circuit configured to carry said processed output out of the single-chip 

device. 

27. (previously presented) The single-chip device of claim 1, further comprising a 

light guide to said MSPD configured to bend the optical input from an initial propagation 

direction to a propagation direction transverse to said layers, and electrical contacts from the 

active electronic circuit configured to carry said processed output out of the single-chip 

device. 

28. (previously presented) The single-chip device of claim 1, further comprising one 

or more additional MSPD on or in the same substrate, and respective different optical 

bandpass filters coupled with at least two of the MSPDs on or in said single substrate, 

whereby at least two of said MSPDs are configured to respond to different wavelength ranges 

that are within said optical input. 

29. (previously presented) The single-chip device of claim 1, further comprising one 

or more additional MSPDs on or in said single substrate, one or more additional active 

electronic circuits on or in the said single substrate, and one or more additional 

communication channels configured to supply electrical outputs from the MSPDs to the one 

or more of the active electronic circuits. 
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30. (previously presented) The single-chip device of claim 1, further comprising one 

or more additional active electronic circuits that are formed on or in the said single substrate. 

31. (previously presented) The single-chip device of claim 1, further comprising one 

or more additional active electronic circuits that are formed on or in the said single substrate 

and comprise one or more transimpedance amplifiers (TIAs) and one or more application 

specific integrated circuits (ASICs). 

32. (previously presented) The single-chip device of claim 1, further comprising one 

or more additional active electronic circuits that are formed on or in the said single substrate 

and comprise one or more of CMOS, Bi CMOS, and bipolar active devices. 

33. (previously presented) The single-chip device of claim 1, further comprising one 

or more additional MSPDs in an array on or in said single substrate and one or more 

additional active electronic circuits also on or in said single substrate, said MSPDs and active 

electronic circuits being configured into an optical communication structure or a light 

distance and ranging (LIDAR) structure. 

34. (previously presented) The single-chip device of claim 1, further comprising a 

laser emitter formed on or in said single substrate. 

35. (previously presented) The single-chip device of claim 1, further including a layer 

of selected material that is over a side of one of the first and second layers facing away from 

the intermediate layer and is configured to reduce sheet resistance. 

36. (previously presented) The single-chip device of claim 1, further including a layer 

of selected material that is over a side of one of the first and second layers facing away from 
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the intermediate layer and is configured to reflect light that has passed through the 

intermediate layer back toward the intermediate layer. 

37. (previously presented) The single-chip device of claim 1, further including a 

deliberately textured surface at a side of one of said first and second layers facing away from 

the intermediate layer. 

38. (previously presented) The single-chip device of claim 1, further including a layer 

of micro-nano structures formed at of one of said first and second facing, at a surface thereof 

facing away from the intermediate layer. 

39. (previously presented) The single-chip device of claim 1, further including one or 

more distributed Bragg reflectors formed at one of said first and second layers, at a surface 

thereof away from the intermediate layer. 

40. (previously presented) The single-chip device of claim 1, further including an 

isolation trench between the MSPD and the active electronic circuit. 

41. (non-elected) The single-chip device of claim 1, further including a light shield 

layer over said active electronic circuit. 

42. (non-elected) The single-chip device of claim 1, wherein the optical input and the 

electrical output are each modulated at a frequency of at least 30 Gigabits per second. 

43. (non-elected) The single-chip device of claim 1, wherein the quantum efficiency 

of the MSPD that is at least 1.5 times greater than that of an otherwise same photodetector 

that does not include said holes. 
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44. (non-elected) The single-chip device of claim 1, further including a hermetic seal 

integral with the device. 

45. (non-elected) A microstructure-enhanced photodetector (MSPD) configured to 

convert to an electrical output an optical input that in cross-section is essentially continuous 

spatially at least some of the time, comprising: 

a substrate and a top layer, a bottom layer, and an intermediate layer between the 

top and bottom layers formed on or in the substrate, wherein: 

at least one of the layers has holes intentionally formed therein, 

extending in directions transverse to the layers; 

each of the top and bottom layers comprises a doped material; 

the intermediate layer comprises a material that is undoped or is 

less doped than the top or bottom layer, wherein the degree 

of doping is the same or different for different positions in 

the intermediate layer; 

an input portion configured to receive, concurrently at a plurality of said holes, 

said optical input that has said essentially continuous cross-section; and 

an output portion configured to provide said electrical output. 

46. (non-elected) The MSPD of claim 45, in which the top layer is no more than 500 

nm thick and the holes are at least in the top layer. 

47. (non-elected) The MSPD of claim 45, further including an air-filled volume 

between the substrate and the MSPD. 

48. (non-elected) The MSPD of claim 45, further including a layer of a dielectric 

material that is at a surface of said substrate, over the holes and spaces between the holes, 

and in the path of said optical input. 
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49. (non-elected) The MSPD of claim 45, further including an avalanche region under 

the MSPD, forming therewith an avalanche microstructured photodiode (MSAPD). 

50. (non-elected) The MSPD of claim 45, in which said holes are present in said 

intermediate layer. 

51. (non-elected) The MSPD of claim 45, in which said holes are present in said 

intermediate layer as well as in at least one of the top and bottom layers. 

52. (non-elected) The MSPD of claim 45, in which said holes are present in each of 

the top, bottom, and intermediate layer. 

53. (non-elected) The MSPD of claim 45, in which each of said top and bottom 

layers and said intermediate layer has a thickness and at least some of said holes extend 

through the entire thickness of said intermediate layer and of one of said top and bottom 

layers and through at least a part of the thickness of the other one of said top and bottom 

layers. 

54. (non-elected) The MSPD of claim 45, in which at least some of said holes are 

shaped as inverted pyramids. 

55. (non-elected) The MSPD of claim 45, in which at least some of said holes have 

triangular sections in planes transverse to said layers. 

56. (non-elected) The MSPD of claim 45, in which at least some of said holes have 

triangular sections in planes transverse to said layers, with vertices within the intermediate 

layer. 
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57. (non-elected) The MSPD of claim 45, in which at least some of said holes have 

sidewalls that slope in planes transverse to said layers. 

58. (non-elected) The MSPD of claim 45, in which at least some of said holes have 

sidewalls with plural different slopes along inside walls of the holes. 

59. (non-elected) The MSPD of claim 45, in which at least some of said holes differ 

from each other in at least one of (i) distance by which the holes extend in said directions, (ii) 

shape of the holes, and (iii) spacing of the holes from each other. 

60. (non-elected) The MSPD of claim 45, in which the holes are in the intermediate 

layer and wherein one of said top and bottom layers conformally covers inside walls of the 

holes as well as spaces between the holes. 

61. (non-elected) The MSPD of claim 45, in which the holes are at least partly filled 

with a dielectric material. 

62. (non-elected) The MSPD of claim 45, in which the holes are entirely filled with a 

dielectric material. 

63. (non-elected) The MSPD of claim 45, in which at least one of the top and bottom 

layers and the intermediate layer comprises a material represented by Gex Si1-x, where xis 

greater than zero but less than unity. 

64. (non-elected) The MSPD of claim 45, in which at least one of the top and bottom 

layers and the intermediate layer comprises a material represented by Gex Si1-x, where xis 

zero or unity or a value between zero and unity. 
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65. (non-elected) The MSPD of claim 45, in which said MSPD further comprises 

ohmic contacts configured for reverse-biasing the MSPD. 

66. (non-elected) The MSPD of claim 45, in which the MSPD further includes ohmic 

contacts to said top and bottom layers, wherein at least one of said ohmic contact being 

through a via in said substrate. 

67. (non-elected) The MSPD of claim 451, further comprising a light guide to said 

MSPD for directing said optical input thereto. 

68. (non-elected) The MSPD of claim 45, further comprising a light guide to said 

MSPD configured to bend the optical input from an initial propagation direction to a 

propagation direction transverse to at least some of said layers. 

69. (non-elected) The MSPD of claim 45, further comprising one or more additional 

MSPDs formed on or in the single substrate, and respective different optical bandpass filters 

coupled with respective ones of the MSPDs, whereby at least two of said MSPDs are 

configured to respond to different wavelength ranges that are within said optical input. 

70. (non-elected) The MSPD of claim 45, further comprising one or more additional 

MSPDs in an array on or in said single substrate, said MSPDs being configured into an 

optical communication structure or a light distance and ranging (LIDAR) structure. 

71. (non-elected) The MSPD of claim 45, further comprising a laser emitter formed 

on or in said single substrate. 
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72. (non-elected) The MSPD of claim 45, further including a material that is over a 

side of one of the top and bottom layers facing away from the intermediate layer and is 

configured to reduce sheet resistance. 

73. (non-elected) The MSPD of claim 45, further including a material that is over a 

side of one of the top and bottom layers facing away from the intermediate layer and is 

configured to reflect light that has passed through the intermediate layer back toward the 

intermediate layer. 

74. (non-elected) The MSPD of claim 45, further including a deliberately textured 

surface at a side of one of said top and bottom layers facing away from the intermediate 

layer. 

75. (non-elected) The MSPD of claim 45, further including a layer of micro-nano 

structures formed at a side of one of said top and bottom layers facing away from the 

intermediate layer. 

76. (non-elected) The MSPD of claim 45, further including one or more distributed 

Bragg reflectors formed at a surface of one of said top and bottom layers facing away from 

the intermediate layer. 

77. (non-elected) The MSPD of claim 45, further including one or more active 

electronic circuits formed on or in said substrate and coupled to said MSPD to receive said 

electrical output therefrom and process it into a processed output, thereby constituting a 

single-chip integrated circuit configured to receive said optical input, convert it to said 

electrical output, and provide said processed output. 

78. (non-elected) The MSPD of claim 45, wherein the optical input and the electrical 

output are each modulated at a frequency of at least 30 Gigabits per second. 
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79. (non-elected) The MSPD of claim 45, wherein the quantum efficiency of the 

MSPD is at least 1.5 times greater than that of an otherwise the same photodetector lacking 

said holes. 

80. (non-elected) The MSPD of claim 45, further including a hermetic seal integral 

with the MSPD. 

81. (non-elected) A method of making a microstructure-enhanced photodetector 

(MSPD) configured to convert an optical input that at least some of the time has a cross­

section that is essentially continuous spatially to an electrical output, comprising: 

providing a substrate and forming on or in said substrate a top layer, a bottom 

layer, and an intermediate layer between the top and bottom layers, 

wherein: 

at least one of the layers has holes intentionally formed therein, 

extending in directions transverse to the layers; 

each of the top and bottom layers comprises a doped material; 

the intermediate layer comprises a material that is undoped or is 

less doped than the top or bottom layer, wherein the degree 

of doping is the same or different for different positions in 

the intermediate layer; 

forming an input portion configured to receive, concurrently at a plurality of said 

holes, said optical input that has said essentially continuous cross-section; 

and 

forming an output configured to provide said electrical output. 

82. (non-elected) The method of claim 81, in which the step of forming the top layer 

comprises limiting the top layer to a thickness of no more than 500 nm, and the step of 

forming the holes comprises forming the holes at least in the top layer. 
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83. (non-elected) The method of claim 81, further including forming an air-filled 

volume between the substrate and the MSPD. 

84. (non-elected) The method of claim 81, further including a layer of a dielectric 

material that is at a surface of said substrate, over the holes and spaces between holes, 

and in the path of said optical input. 

85. (non-elected) The method of claim 81, further including forming on or in said 

substrate an avalanche region under the MSPD, forming therewith an avalanche 

microstructured photodiode (MSAPD). 

86. (non-elected) The method of claim 81, in which forming said holes comprises 

including the holes in said intermediate layer. 

87. (non-elected) The method of claim 81, in which forming said holes comprises 

including said holes in said intermediate layer as well as in at least one of the first and 

second layers. 

88. (non-elected) The method of claim 81, in which forming said holes comprises 

forming the holes in each of the top, bottom, and intermediate layer. 

89. (non-elected) The method of claim 81, in which each of said top and bottom 

layers and said intermediate layer has a thickness and the forming of the holes comprises 

extending the holes through the entire thickness of said intermediate layer and of one of 

said top layer and bottom layer and through at least a part of the thickness of the other 

one of said top and bottom layers. 
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90. (non-elected) The method of claim 81, in which forming of the holes comprises 

forming at least some of said holes in the shape of inverted pyramids. 

91. (non-elected) The method of claim 81, in which at least some of said holes have 

triangular sections in planes transverse to said layers. 

92. (non-elected) The method of claim 81, in which forming the holes comprises 

forming at least some of said holes with triangular sections in planes transverse to said 

layers, with vertices within the intermediate layer. 

93. (non-elected) The method of claim 81, in which forming said hoes comprises 

forming at least some of said holes with sidewalls that slope in planes transverse to said 

layers. 

94. (non-elected) The method of claim 81, in which forming said holes comprises 

forming at least some of said holes with sidewalls that have plural different slopes along 

inside walls of the holes. 

95. (non-elected) The method of claim 81, in which forming said holes comprises 

forming at least some of said holes such that they differ from each other in at least one of 

(i) distance by which the holes extend in said directions, (ii) shape of the holes, and (iii) 

spacing of the holes from each other. 

96. (non-elected) The method of claim 81, in which forming said holes comprises 

forming at least some of the holes in the intermediate layer and forming said top and 

bottom layers comprises forming at least one of the top and bottom layers to conformally 

cover inside walls of the holes as well as spaces between the holes. 
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97. (non-elected) The method of claim 81, including at least partially filling the holes 

with a dielectric material. 

98. (non-elected) The method of claim 81, including completely filling the holes with 

a dielectric material. 

99. (non-elected) The method of claim 81, in which forming the layers comprises 

forming at least one of the top layer, the bottom layer, and the intermediate layer of a 

material represented by Gex Si1-x, where xis greater than zero. 

100. (non-elected) The method of claim 81, in which forming the layers comprises 

forming at least one of the top layer, the bottom layer, and the intermediate layer of a 

material represented by Gex Si1-x, where xis zero or unity or a value between zero and 

unity. 

101. (non-elected) The method of claim 81, further comprising forming ohmic contacts 

configured for reverse-bias the MSPD. 

102. (non-elected) The method of claim 81, further comprising forming a light guide to 

said MSPD for directing said optical input thereto, said light guide bending the optical 

input from an initial propagation direction to a propagation direction transverse to said 

layers. 

103. (non-elected) The method of claim 81, further comprising forming one or more 

additional MSPD on or in said substrate for receiving respective optical inputs, and 

forming respective different bandpass filters for said optical inputs, thereby configuring 

different MSPDs on said substrate to respond to different wavelength ranges that are 

within said optical input. 
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104. (non-elected) The method of claim 81, further comprising forming one or more 

additional MSPDs in an array on or in said substrate, said MSPDs being configured into 

an optical communication structure or a light distance and ranging structure (LIDAR). 

105. (non-elected) The method of claim 81, further comprising forming a laser emitter 

on or in said substrate. 

106. (non-elected) The method of claim 81, further including forming a layer of 

selected material that is over a side of one of the top and bottom layers facing away from 

the intermediate layers and is configured to reduce sheet resistance. 

107. (non-elected) The method of claim 81, further including forming a layer of 

selected material that is over a side of one of the first and second layers facing away from 

the intermediate layer and is configured to reflect light that has passed through the 

intermediate layer back toward the intermediate layer. 

108. (non-elected) The method of claim 81, further including deliberately texturing a 

surface at a side of one of said top and bottom layers facing away from the intermediate 

layer. 

109. (non-elected) The method of claim 81, further including forming a layer of micro-

nano structures formed at of one of said top and bottom layers, at a surface thereof facing 

away from the intermediate layer. 

110. (non-elected) The method of claim 81, further including forming one or more 

distributed Bragg reflectors at one of said top and bottom layers, at a surface thereof 

away from the intermediate layer. 
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111. (non-elected) The method of claim 81, further including forming, on or in said 

substrate, one or more active electronic circuits configured to process the electrical output 

from the MSPD into a processed output, thereby forming a single-chip integrated circuit 

configured to receive said optical input, convert it to said electrical output, and provide 

said processed output. 

112. (non-elected) The method of claim 81, further including hermetically sealing the 

MSPD with a coating integral therewith. 
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This office action is in response to the communications received April 25, 2018. Claims 

1-40 and 42-44 are under consideration. 

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. 

Election/Restrictions 

Claims 41 and 45-112 are withdrawn from further consideration pursuant to 37 CPR 

l. l 42(b) as being drawn to a nonelected Group II and Species claims, there being no allowable 

generic or linking claim. Election was made without traverse in the reply filed on April 25, 2018 

Claim Rejections - 35 USC§ 112 

The following is a quotation of 35 U.S.C. l 12(b ): 

(b) CONCLUSION.-The specification shall conclude with one or more claims particularly pointing 
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 

matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the 

invention. The limitation, "that in cross-section is substantially continuous spatially at least 

some of time" is somewhat confusing. The cross section continuity concept makes sense, 

however the inclusion of "some of time" does not clearly convey a concrete meaning. How does 

time relate to the cross sectional geometry. Examiner assumes this has something to do with 

implying holes in the photodetector. In that case, it is suggested that the claim language of 

"some of time" be removed, because it is unduly redundant, in that the holes are established later 

in the claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness 

rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identically disclosed as set forth in section 102, if the differences between the claimed invention and the 
prior art are such that the claimed invention as a whole would have been obvious before the effective 
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed 
invention pertains. Patentability shall not be negated by the manner in which the invention was made. 

Claims 1-3, 9-12, 22, 24, 26, 28, 29, 32-36 and 39 are rejected under 35 U.S.C. 103 as 

being unpatentable over Dickinson et al. (US 7,251,386) in view of Kim et al. (US 

2010/0288341) in view of Okamoto et al. (US 2010/0308428) in view of Iwai et al. (US 

2009/0230498). 
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Regarding claim 1, Dickinson teaches in Figures 1 and 7, a single-chip device (200, 

"integrated photonic-electronic ... DRAM chip", column 11, last paragraph) comprising an 

integrated combination of a photodetector (203) and an active electronic circuit (various other 

devices included on 200), both formed on or in a single substrate ( chip 200) and configured to 

receive an optical input (fibers 206-209 allow for light signal 1/0) that in cross-section is 

substantially continuous spatially at least some of time (holes in photodetector to be addressed in 

the teaching of Iwai immediately below), convert the optical input to an electrical output 

( columns 11 and 12 describe the conversion of the optical signals to electrical signals), and 

process the electrical output into a processed output (transmitter portion of 203/204, which 

outputs data from DRAM Cores 201/202), wherein: 

the active electronic circuit on or in said single substrate is configured to process the 

electrical output from the photodetector by applying thereto (input through receiver cell with 

detector array, which converts the optical signals from the fiber at the detector array, then an 

electrical signal is sent to the CMOS Logic Module where processing takes place, column 5, 

lines 29-55): 

processing other than or in addition to amplification to form said processed output from 

the single-chip device (column 5, lines 29-55, amplification discussed below by teaching of 

Iwai); and 

routing to one or more selected destinations; and (either of the DRAM Cores and output) 
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a communication channel on or in said single-chip device, configured to deliver the 

electrical output from the MSPD to the active electronic circuit ( circuit paths in both Figs. 1 and 

7, from Detector Array to CMOS Logic Module and output). 

Dickinson does not teach: 

- the photodetector is a microstructure-enhanced photodetector (MSPD). 

the photodetector on or in said single substrate comprises an intermediate layer, a first 

layer at one side of the intermediate layer, and a second layer at an opposite side of the 

intermediate layer, wherein: 

each of the layers comprises Silicon, Germanium, or an alloy thereof; 

at least one of said layers, or an overlying covering layer that may be present (it is noted 

that the claim language regarding the overlying layer is not a positive recitation, nor does the 

claim language require the presence, but merely states the overlying layer as an optional 

component), has holes intentionally formed therein, extending in directions transverse to the 

layers; each of the first and second layers comprises a doped material; 
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the intermediate layer comprises a material that is less doped than at least one of the first 

and second layers or is undoped, wherein the degree of doping is the same or different for 

different positions in the intermediate layer; 

an input portion configured to concurrently receive at a plurality of said holes said optical 

input that has said substantially continuous cross-section; and 

an output portion configured to provide said electrical output from the MSPD. 

Kim teaches in Figures 5A-B and 12: 

- the photodetector is a microstructure-enhanced photodetector (MSPD) (detector shown 

is enhanced by holes 51 formed in the material layers), 

the photodetector (device including mesa 550, n-type layer 510, <JI 0042, intrinsic layer 

59, <JI 0042, and p-type layer 520, <JI 0042) on or in said single substrate (this feature as taught by 

Dickinson above) comprises an intermediate layer (59), a first layer (520) at one side of the 

intermediate layer (beneath 59), and a second layer at an opposite side of the intermediate layer 

(510 over 59), wherein: 

at least one of said layers, or an overlying covering layer that may be present, has holes 

intentionally formed therein (51), extending in directions transverse to the layers 
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(vertically); each of the first and second layers comprises a doped material ( 510 and 5 20 doped 

oppositely paragraph 0042); 

the intermediate layer comprises a material that is less doped than at least one of the first 

and second layers or is undoped (59 is undoped, <JI 0042), wherein the degree of doping is the 

same or different for different positions in the intermediate layer (as the intermediate layer is 

shown to be undoped, the positions all have no doping); 

an input portion configured to concurrently receive at a plurality of said holes said optical 

input that has said substantially continuous cross-section (top of mesa with holes in it, 1201 

connecting 1203); and 

an output portion configured to provide said electrical output from the MSPD ( electrical 

output from the device, paragraph 0037, 0038, 1204 to 1202). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- the photodetector is a microstructure-enhanced photodetector (MSPD). 
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the photodetector on or in said single substrate comprises an intermediate layer, a first 

layer at one side of the intermediate layer, and a second layer at an opposite side of the 

intermediate layer, wherein: 

each of the layers comprises Silicon, Germanium, or an alloy thereof; 

at least one of said layers, or an overlying covering layer that may be present, has holes 

intentionally formed therein, extending in directions transverse to the layers; each of the first and 

second layers comprises a doped material; 

the intermediate layer comprises a material that is less doped than at least one of the first 

and second layers or is undoped, wherein the degree of doping is the same or different for 

different positions in the intermediate layer; 

an input portion configured to concurrently receive at a plurality of said holes said optical 

input that has said substantially continuous cross-section; and 

an output portion configured to provide said electrical output from the MSPD, 

in the invention of Dickinson as taught by Kim, for the purpose of providing a light 

signal detector which can be used to convert light signals into electrical signals. 
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- each of the layers comprises Silicon, Germanium, or an alloy thereof (paragraph 0063 

describes layers 3-6 as being Si, Ge or SiGe). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- each of the layers comprises Silicon, Germanium, or an alloy thereof, 

in the invention of Dickinson as taught by Okamoto, for the purpose of utilizing industry 

standard materials which are less costly and function as semiconductors to allow for the 

detection of incoming light signals. 

Dickinson does not specify: 

- amplification to form said processed output from the single-chip device. 

Iwai teaches the optical device is subjected to amplification and processing performed by 

electronic circuits, as discussed in paragraph 0010. 



Application/Control Number: 15/797,821 

Art Unit: 2893 

Page 10 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- amplification to form said processed output from the single-chip device, 

in the invention of Dickinson as taught by Iwai, for at least the purpose of allowing for 

the increase in sensitivity of the optical detectors. 

Regarding claim 2, Dickinson et al. teach the single-chip device of claim 1, in which 

said active electronic circuit is at least partly extends beyond said substrate (fiber portions extend 

past the perimeter of 200). 

Regarding claim 3, Dickinson et al. teach the single-chip device of claim 1, in which 

said active electronic circuit is at least partly inside said substrate ( components of the circuit are 

all within the confines of the perimeter of 200, with the exception of the fibers). 

Regarding claim 9, Dickinson et al. teach the single-chip device of claim 1, in which 

said holes are present in said intermediate layer (all of 510, 59, 520 have holes 51 formed in 

them). 
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Regarding claim 10, Dickinson et al. teach the single-chip device of claim 1, in which 

said holes are present in said intermediate layer as well as in at least one of the first and second 

layers (all of 510, 59, 520 have holes 51 formed in them). 

Regarding claim 11, Dickinson et al. teach the single-chip device of claim 1, in which 

said holes are present in each of the first, second, and intermediate layer (all of 510, 59, 520 have 

holes 51 formed in them). 

Regarding claim 12, Dickinson et al. teach the single-chip device of claim 1, in which 

each of said first and second layers and said intermediate layer has a thickness and at least some 

of said holes extend through the entire thickness of said intermediate layer and of one of said 

first layer and second layer and through at least a part of the thickness of the other one of said 

first and second layers (all of 510, 59, 520 have holes 51 formed in them). 

Regarding claim 22, Dickinson et al. teach the single-chip device of claim 1, in which 

said optical input enters the MSPD through one or both of said first and second layers, and each 

of the first and second layers through which the optical input enters is no more than 500 

nanometers thick (Kim teaches this in paragraph 0043, wherein the device region is 426 or 325 

nanometers). 

Regarding claim 24, Dickinson et al. teach the single-chip device of claim 1, and 

Okamoto teaches in paragraph 0062, in which said MSPD further comprises ohmic contacts 
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configured for reverse-biasing the MSPD. Regarding the limitation of "configured for reverse­

biasing the MSPD", it is noted that, it has been held that a recitation with respect to the manner 

in which a claimed apparatus is intended to be employed does not differentiate the claimed 

apparatus from a prior art apparatus satisfying the claimed structural limitations. Ex Parte 

Masham, 2 USPQ F.2d 1647 (1987). Therefore since the device of Kim is structurally the same 

as the claimed structure, then it would be able to be used in the same fashion. 

Regarding claim 26, Dickinson et al. teach the single-chip device of claim 1, further 

comprising a light guide to said MSPD for directing said optical input thereto, and electrical 

contacts from the active electronic circuit configured to carry said processed output out of 

the single-chip device (light guides are fibers 206-209, and electrical signals further carried out 

by schematically represented electrodes in Fig. 1 of lines leaving the "Detector Array 9"). 

Regarding claim 28, Dickinson teaches the single-chip device of claim 1, further 

comprising one or more additional MSPD (microstructured cavity taught by Kim, two detectors 

shown in Fig. 7 of Dickinson as the optical busses which contain arrays of detectors) on or in the 

same substrate ( on 200), and respective different optical bandpass filters coupled with at least 

two of the MSPDs on or in said single substrate ( discussion which addresses the "demultiplexer" 

which splits and routes various wavelengths in multiple routing paths is carried out by selectively 

allowing certain wavelengths to traverse certain pathways, e.g. bandpass), whereby at least two 

of said MSPDs are configured to respond to different wavelength ranges that are within said 
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optical input (204/203 respond to various wavelengths incoming from 206-209 fibers, at least 

columns 5 and 6 discuss this topic). 

Regarding claim 29, Dickinson et al. teach the single-chip device of claim 1, further 

comprising one or more additional MSPDs (microstructured cavity taught by Kim, two detectors 

shown in Fig. 7 of Dickinson as the optical busses which contain arrays of detectors) on or in 

said single substrate (200), one or more additional active electronic circuits ( cross bar and 

DRAM CORES and discussed processor circuitries) on or in the said single substrate (on 200), 

and one or more additional communication channels configured to supply electrical outputs from 

the MSPDs to the one or more of the active electronic circuits (shown as arrows in Fig. 7 and as 

schematic wirings in Fig. 1). 

Regarding claim 30, Dickinson et al. teach the single-chip device of claim 1, further 

comprising one or more additional active electronic circuits that are formed on or in the said 

single substrate (further circuitries present in addition to the optical devices on 200). 

Regarding claim 32, Dickinson et al. teach the single-chip device of claim 1, further 

comprising one or more additional active electronic circuits (at least as shown in) that are 

formed on or in the said single substrate and comprise one or more of CMOS, BiCMOS, and 

bipolar active devices (discussed in at least, lines 1-27, col. 8). 
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Regarding claim 33, Dickinson et al. teach the single-chip device of claim 1, further 

comprising one or more additional MSPDs in an array on or in said single substrate (this 

limitation is addressed several times in the claims above) and one or more additional active 

electronic circuits also on or in said single substrate (this limitation is addressed several times in 

the claims above), said MSPDs and active electronic circuits being configured into an 

optical communication structure ( optical communication structure as shown in Figs. 1 and 7, 

where light is input via the fibers and processed by the circuitries on 200) or a light distance and 

ranging (LIDAR) structure (previous option addressed). 

Regarding claim 34, Dickinson et al. teach the single-chip device of claim 1, further 

comprising a laser emitter formed on or in said single substrate (in 1/0 section 203/204, lasers 

are present to output optical communication signals, see col. 8, lines 40-65). 

Regarding claim 35, Dickinson et al. teach the single-chip device of claim 1, further 

including a layer of selected material that is over a side of one of the first and second layers 

facing away from the intermediate layer and is configured to reduce sheet resistance (Okamoto 

teaches in Fig. 1 and <JI 0062, the desire for ohmic contacts, which inherently reduce sheet 

resistance by lowering resistance at the interface of the electrodes and the semiconductor 

material). 

Regarding claim 36, Dickinson teaches the single-chip device of claim 1, further 

including a layer of selected material that is over a side of one of the first and second layers 
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facing away from the intermediate layer and is configured to reflect light that has passed through 

the intermediate layer back toward the intermediate layer (shows an optical device with a DBR 

filter (32) on the back side of the active regions and over the substrate). 

Regarding claim 39, Dickinson teaches the single-chip device of claim 1, and Okamoto 

teaches in Fig. 9 further including one or more distributed Bragg reflectors formed at one of said 

first and second layers, at a surface thereof away from the intermediate layer ( shows an optical 

device with a DBR filter (32) on the back side of the active regions and over the substrate). 

Claim 5 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Kim et al. (US 9,045,418). 

Regarding claim 5, Dickinson teaches the single-chip device of claim 1, however 

Dickinson does not specify: 

- in which said MSPD comprises a lll-V materials family photodiode. 

Kim teaches in Figure 1 wherein the P-1-N region (145, 140, 135) are formed oflll-V 

(see Figure 1). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which said MSPD comprises a 111-V materials family photodiode, 

in the invention of Dickinson et al. as taught by Kim, for the purpose of using a material 

which performs well under high power and high frequency electronics because of it's high 

electron mobility. 

Claim 6 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Kim et al. (US 

2012/0153260). 

Regarding claim 6, Dickinson teaches the single-chip device of claim 1, however 

Dickinson does not teach: 

- further including an air-filled volume between the substrate and the MSPD. 

Kim teaches in Figure 20H: 

- further including an air-filled volume between the substrate and the MSPD ("Air gap"). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

in the invention of Dickinson et al. as taught by Kim, for the purpose of refocusing light 

back to the active region. 

Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Wanger et al. (US 

6,879,014). 

Regarding claim 7, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- further including a layer of a dielectric material that covers the holes and is in the 

propagation path of said optical input. 

Wagner teaches in Figure 9 wherein an optical device is ultimately covered in an 

insulating/ passivating layer (801). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- further including a layer of a dielectric material that covers the holes and is in the 

propagation path of said optical input, 

in the invention of Dickinson as taught by Wagner, for the purpose of passivating the 

surface to protect the active device from external damage or environmental degradation. 

Claim 8 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view oflwai et al. (US 2009/0230498) in view of Tabatabaie (US 4,814,847). 

Regarding claim 8, Dickinson teaches the single-chip device of claim 1, however 

Dickinson does not teach: 

- further including an avalanche region at one side of the MSPD, forming therewith an 

avalanche microstructured photodiode (MSAPD). 

Tabatabaie teaches on column 2, lines 18-45 teach an APD as a light sensitive device. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- further including an avalanche region at one side of the MSPD, forming therewith an 

avalanche microstructured photodiode (MSAPD), 

in the invention of Dickinson et al. as taught by Tabatabaie, for the purpose of using a 

diode which is a very sensitive to light and thus allows for a highly sensitive device which can 

detect minute amounts of light. 

Claim 13 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Wang et al. (US 

2010/0148318) 

Regarding claim 13, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- in which at least some of said holes are shaped as inverted pyramids. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least some of said holes are shaped as inverted pyramids, 

in the invention of Dickinson et al. as taught by Wang, for the purpose of utilizing a 

shape which could improve device sensitivity by altering the shape to have more surface area 

presented to the normal and incoming optical signal. 

Claims 14-17 are rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et 

al. (US 7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view oflwai et al. (US 2009/0230498) in view of Na et al. (US 8,319,241). 

Regarding claim 14, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- in which at least some of said holes have triangular sections in planes transverse to said 

layers. 
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Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers 

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least some of said holes have triangular sections in planes transverse to said 

layers, 

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surf ace 

area for improving sensitivity in the device of Dickinson et al. 

Regarding claim 15, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- in which at least some of said holes have triangular sections in planes transverse to said 

layers, with vertices within the intermediate layer. 

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers 

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least some of said holes have triangular sections in planes transverse to said 

layers, with vertices within the intermediate layer, 

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surf ace 

area for improving sensitivity in the device of Dickinson et al. 

Regarding claim 16, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- in which at least some of said holes have sidewalls that slope in planes transverse to 

said layers. 

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers 

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 
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- in which at least some of said holes have sidewalls that slope in planes transverse to 

said layers, 

in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surf ace 

area for improving sensitivity in the device of Dickinson et al. 

Regarding claim 17, Dickinson teaches the single-chip device of claim 1, however 

Dickinson et al. do not teach: 

- in which at least some of said holes have sidewalls with plural different slopes along 

the inside walls of the holes. 

Na teaches in Figures 2 and 6 wherein the undoped layer 160 and one of the doped layers 

170 have holes in them, as can be seen clearly Fig. 2 and cross sectionally in Fig. 6. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least some of said holes have sidewalls with plural different slopes along 

the inside walls of the holes, 
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in the invention of Dickinson et al. as taught by Na, for the purpose of increasing surf ace 

area for improving sensitivity in the device of Dickinson et al. 

Claims 20 and 21 are rejected under 35 U.S.C. 103 as being unpatentable over Dickinson 

et al. (US 7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 

2010/0308428) in view of Iwai et al. (US 2009/0230498) in view of Sasahata et al. (US 

2009/0225804). 

Regarding claim 20, Dickinson teaches the single-chip device of claim 1, however they 

do not teach: 

- in which the holes are at least partly filled with a dielectric material. 

Sasahata teaches in Figure 1, where an optical device with holes are filled dielectric 

material, see paragraph 0050. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which the holes are at least partly filled with a dielectric material, 
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in the invention of Dickinson et al. as taught by Sasahata, for the purpose of passivating 

the surfaces to prevent mechanical damage or environmental corrosion. 

Regarding claim 21, Dickinson teaches the single-chip device of claim 1, however they 

do not teach: 

- in which the holes are entirely filled with a dielectric material. 

Sasahata teaches in Figure 1, where an optical device with holes are filled dielectric 

material, see paragraph 0050. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which the holes are entirely filled with a dielectric material, 

in the invention of Dickinson et al. as taught by Sasahata, for the purpose of passivating 

the surfaces to prevent mechanical damage or environmental corrosion. 

Claim 23 is rejected under 35 U.S.C. 103 as being unpatentable over Dickinson et al. (US 

7,251,386) in view of Kim et al. (US 2010/0288341) in view of Okamoto et al. (US 
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Regarding claim 23, Dickinson teaches the single-chip device of claim 1, however they 

do not teach: 

- in which at least one of the first layer, the second layer, and the intermediate layer 

comprises a material represented by GexSii-x, where x is greater than zero. 

Shan teaches in paragraph 0093 discusses SiGe in this manner for use as a light sensitive 

pn junction device. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 

invention was made (for Pre-AIA) or before the effective filing date of the claimed invention (for 

the AIA FITF practice) to have used: 

- in which at least one of the first layer, the second layer, and the intermediate layer 

comprises a material represented by GexSi1_x, where xis greater than zero, 

in the invention of Dickinson as taught by Shan, for the purpose of using a material with 

high electron mobility which can aid in improving the sensitivity of the device. 




