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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. 

/cnguyen/ 

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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Electronic Acknowledgement Receipt 

EFSID: 41089700 

Application Number: 16296985 

International Application Number: 

Confirmation Number: 5511 

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-A 

Receipt Date: 1 0-NOV-2020 

Filing Date: 08-MAR-2019 

Time Stamp: 19:49:57 

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.) 

121248 

1 
Assignee showing of ownership per 37 309-0007USCON_StatementUn 

no 3 
CFR 3.73 der37CFR373FINAL.pdf 

4 7482280862d2862e 744c20bf41 e08784dd 
45e65 

Warnings: 



Information: 

894136 

2 Miscellaneous Incoming Letter 
309_0007USCON _Assignment 

no 6 
.pdf 

2c0cff23 253 7 31 8fc072b3 a288696a3fe5 b9i 
177 

Warnings: 

Information: 

647451 

3 Power of Attorney 309-000?USCON_POA.pdf no 2 
40291 cl 204a2a95b6718ddfdea72e3c737b 

d8142 

Warnings: 

Information: 

Total Files Size (in bytes) 1662835 

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 Agglications 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 Agglication 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 Agglication 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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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.: 161296,985 Filed/Issue Date: _M_a_r_c_h_8_, _2_0_1 _9 _______ _ 

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 ______ , Frame ______ , 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. 
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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 16/296,985 

Filing Date March 8, 2019 

First Named Inventor Shi-Yuan Wang 

Title MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE 
DEVICES 

Art Unit 2893 
Examiner Name Eduardo A. Rodela 
Attorney Docket Number 309-000?USCON 

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 



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 

16/296,985 11/05/2019 

23432 7590 10/16/2019 

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. 

10468543 5176/88184-CIP-A 

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. 

5511 

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) 



Receipt date: 04/02/2019 16/296,985 - GAU: 289~ 

Application Number 16296985 

Filing Date 2019-03-08 

INFORMATION DISCLOSURE First Named Inventor I Shih-Yuan WANG et al. 
ST A TEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name 
I 

Attorney Docket Number 5176/88184-CIP-A 

49 20030059820 2003-03-27 Vo-Dinh 

50 20100059822 2010-03-11 Pinguet et al. 

51 20080079022 2008-04-03 Yamamoto et al. 

52 20070170536 2007-07-26 Hsu et al. 

53 20060267054 2006-11-30 Martin et al. 

H_ynecek 

Cha 
54 20150054997 2015-02-26 ,9,i,i~ilils llilil!ii§ilil§ '9!!~i,l!!~8~i@lil 

1r ge(s) apf ,lied 

to d (._ ~~ 11...__ 11,,, 

I~/ 
20160254407 2016-09-01 Wang et al. 55 

l/2019 

56 20040222357 2004-11-11 King et al. 

57 20020097962 2002-07-25 Yoshimura et al. 

Novack et al. 

58 20150340538 2015-11-26 Sen lt!ii 1t ,",e B~lmle@! .@@)~~@!@~,' 

Giziewicz 
59 20160240718 2016-08-18 FBI ,au I u~1 ie~s Teel 111e,le,~J E~e 

EFS Web 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.A.R/ 
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INFORMATION DISCLOSURE 
ST A TEMENT BY APPLICANT 
(. Not for submission under 37 CFR 1.99) 

16 20100029067 

17 20100221866 

18 20130207222 

19 20140001528 

20 20120292676 

21 20080248608 

22 20120193676 

23 20150041965 

24 20160225631 

nge(s) ap =>fi~d 
20030122210 

~- ,,_ 
- ' 

D/ 

/2019 
26 20070215968 

EFS Web 2.1.17 

16/296,985 - GAU: 289~ 

Application Number 16296985 

Filing Date 2019-03-08 
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and claims benefit of 62/174,498 06/11/2015 
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and claims benefit of 62/182,602 06/21/2015 
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and claims benefit of 62/153,443 04/27/2015 
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and claims benefit of 62/157,876 05/06/2015 
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and claims benefit of 62/199,607 07/31/2015 
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and said PCT/US2014/039208 05/22/2014 
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: 03/26/2019 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/296,985 

Projected Publication Date: 09/19/2019 

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 
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 
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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 

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). 
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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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Examiner-Initiated Interview Summary 

Application No. 

16/296,985 

Examiner 

Eduardo A Rodela 

All participants (applicant, applicant's representative, PTO personnel): 

(1) Eduardo A. Rodela, Examiner. (3) __ . 

(2) Ivan S. Kavrukov, Applicant's Representative. (4) __ . 

Date of Interview: 13 August 2019. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: D Yes ~ No. 
If Yes, brief description: __ . 

Issues Discussed D 101 0 112 0 102 0 103 ~ Others 
(For each of the checked box(es) above. please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 113. 

Identification of prior art discussed: N/A. 

Substance of Interview 

Applicant(s) 

WANG etal. 

Art Unit 

2893 

AIA (FITF) 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 ... ) 

See Continuation Sheet. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of 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. 

D Attachment 

/EDUARDO A RODELA/ 
Primary Examiner, Art Unit 2893 

U.S. Patent and Trademark Office 

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20190809 



Continuation Sheet (PTOL-4138) Application No. 16/296,985 

Continuation of Substance of Interview including description of the general nature of what was agreed 
to if an agreement was reached, or any other comments: Examiner proposed amendments to claim 
113, which would overcome potential 112 scope of enablement issues, which would arise if the clause 
, "at least one of said regions, or an overlying covering region that may be present, has holes 
intentionally formed therein" remained as such. The claim limitation could be interpreted to have the 
holes be present only in the covering layer, where the disclosure does not have support for this 
interpretation. Applicant's Representative agreed to the proposed amendment. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 
23432 7590 08/15/2019 

COOPER & DUNHAM, LLP RODELA, EDUARDO A 

30 Rockefeller Plaza 
20th Floor ART UNIT PAPER NUMBER 

NEW YORK, NY 10112 2893 

DATE MAILED: 08/15/2019 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

16/296,985 03/08/2019 Shih-Yuan WANG 5176/88184-CIP-A 5511 

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 $0.00 $500 11/15/2019 

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 08/15/2019 

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

APPLICATION NO. FILING DATE 

16/296,985 03/08/2019 

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-A 5511 

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 $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 11/15/2019 

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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Page 2 of3 
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Date ____________________ _ 

Registration No. ________________ _ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/296,985 03/08/2019 Shih-Yuan WANG 

23432 7590 08/15/2019 

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-A 5511 

EXAMINER 

RODELA, EDUARDO A 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 08/15/2019 

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 
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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. 

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. Permission for the Examiner proposed amendment was granted by 

Applicant's Representative, Ivan S. Kavrukov, as discussed in the Examiner initiated interview 

conducted via telephone on August 13, 2019. 

The application has been amended as follows: 

In the Claims: 

Regarding claim 113, please replace lines 11 and 12, with the following, "at least one of 

said regions, and an optional overlying covering region, have holes intentionally formed 

therein". 
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device comprising a microstructure enhanced photodetector and an electronic circuit as recited in 

the claims of the instant invention fail to be taught by the prior art cited of interest. 

Regarding claim 113, prior art discloses a single chip device comprising a 

microstructure enhanced photodetector and an electronic circuit, but fails to disclose the specific 

characteristic recited in the claims of the instant invention e.g. the single substrate with the 

electronic circuit and the combination of features of the photodetector of particular materials 

with first region, intermediate region and second region and an optional overlying covering 

region, where each of the first and second regions are doped material, intermediate region is 

either less doped that first and second regions, or is undoped, wherein at least one of said regions 

and an optional overlying covering region have holes intentionally formed therein, and further 

with a reverse bias circuit energizing the photodetector, coupled with particulars of the electronic 

circuit arrangement which processes the output of the photodetector. 
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9,818,893, US 9,530,905, US Application 16/042,535, US Application 15/797,821 (Allowed but 

patent not printed as of the time of this office action), US 9,530,905, US 9,496,435 and US 
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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, 8:30-5:00pm ET. 

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

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

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

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

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

supervisor, Matthew Smith can be reached on (571) 272-1907. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Application Information Retrieval (PAIR) system. Status information for published applications 
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like assistance from a USPTO Customer Service Representative or access to the automated 
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attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
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APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/296,985 03/08/2019 2585 5176/88184-CIP-A 44 1 

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

CONFIRMATION NO. 5511 
UPDATED FILING RECEIPT 

1111111111111111111111 m~mll!UHIHI~ 11111111111111111111111 

Date Mailed: 06/12/2019 

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 CON of 15/797,821 10/30/2017 
which 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 
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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 14/943 ,898 11 /17/2015 PAT 9530905 
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 62/154,975 04/30/2015 
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 62/154,675 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 15/797,821 10/30/2017 
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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 said 15/797,821 10/30/2017 
is a CIP of PCT/US16/67977 12/21/2016 
which claims benefit of 62/270,577 12/21/2015 
and claims benefit of 62/290,391 02/02/2016 
and claims benefit of 62/304,907 03/07/2016 
and claims benefit of 62/334,934 05/11/2016 
and claims benefit of 62/338,263 05/18/2016 
and claims benefit of 62/346,850 06/07/2016 
and claims benefit of 62/359,349 07/07/2016 
and claims benefit of 62/366, 188 07/25/2016 
and claims benefit of 62/368, 109 07/28/2016 
and claims benefit of 62/374,828 08/13/2016 
and claims benefit of 62/376,869 08/18/2016 
and claims benefit of 62/380,364 08/27/2016 
and claims benefit of 62/383,391 09/03/2016 
and claims benefit of 62/383,479 09/04/2016 
and claims benefit of 62/394,222 09/14/2016 
and claims benefit of 62/398,607 09/23/2016 
and claims benefit of 62/401, 126 09/28/2016 
and claims benefit of 62/406,999 10/12/2016 
and claims benefit of 62/414,671 10/29/2016 
and claims benefit of 62/415,339 10/31/2016 
and said 15/797,821 10/30/2017 
claims benefit of 62/465,734 03/01/2017 
and claims benefit of 62/474, 179 03/21/2017 
and claims benefit of 62/484,474 04/12/2017 
and claims benefit of 62/487,606 04/20/2017 
and claims benefit of 62/488,998 04/24/2017 
and claims benefit of 62/500,581 05/03/2017 
and claims benefit of 62/505,974 05/14/2017 
and claims benefit of 62/509,093 05/20/2017 
and claims benefit of 62/510,249 05/23/2017 
and claims benefit of 62/514,889 06/04/2017 
and claims benefit of 62/521,507 06/18/2017 
and claims benefit of 62/522, 169 06/20/2017 
and claims benefit of 62/527,962 06/30/2017 
and claims benefit of 62/530,281 07/09/2017 
and claims benefit of 62/533,078 07/16/2017 
and claims benefit of 62/533,603 07/17/2017 
and claims benefit of 62/535,801 07/21/2017 
and claims benefit of 62/540,524 08/02/2017 
and claims benefit of 62/542,243 08/07/2017 
and claims benefit of 62/547,728 08/18/2017 
and claims benefit of 62/553,844 09/02/2017 
and claims benefit of 62/556,426 09/10/2017 
and claims benefit of 62/561 ,869 09/22/2017 
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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: 03/26/2019 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/296,985 

Projected Publication Date: 09/19/2019 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 
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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 

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). 
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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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/296,985 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A 75 N/A (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A 330 N/A (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A 380 N/A (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 44 minus 20= 24 (37 CFR 1.16(i)) 
X 50 = 1200 OR 

INDEPENDENT CLAIMS 1 minus 3 = X 230 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 600 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 2585 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 
Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 



Electronic Acknowledgement Receipt 

EFSID: 36270542 

Application Number: 16296985 

International Application Number: 

Confirmation Number: 5511 

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-CIP-A 

Receipt Date: 11-JUN-2019 

Filing Date: 08-MAR-2019 

Time Stamp: 18:28:49 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $700 

RAM confirmation Number 061219INTEFSW00005524033125 

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.) 

43771 

1 
Applicant Response to Pre-Exam 88184-CI P-A--

1 
Formalities Notice Response_NTFMP.pdf 

no 
a8562532614bad1 Se362b0cf2a660af43ad 

81bed 

Warnings: 

Information: 

32648 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
786198e91011 cd3aed579e61d9632b8e86 

b2ae9 

Warnings: 

Information: 

Total Files Size (in bytes) 76419 

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 Agglications 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 Agglication 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 Agglication 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. 



Docket No. 5176/88184-CIP-A 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: W&WSens, Devices Inc. 

Application No.: 16/296,985 

Filed: March 8, 2019 Confirmation No.: 5511 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

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

Sir: 

RESPONSE TO MARCH 27, 2019 NOTICE TO FILE MISSING PARTS OF 
NONPROVISIONAL APPLICATION -FILING DATE GRANTED 

AND PETITION FOR ONE-MONTH EXTENSION OF TIME 

The Notice To File Missing Parts of Nonprovisional Application - Filing Date Granted 

dated March 27, 2019 indicates that an application size fee of $600.00 for 150 electronically 

equivalent pages in excess of 100 is required. A response to the Notice was due within two 

months from the mail date of the decision (i.e. by May 27, 2019). Applicant hereby petitions 

for a one-month extension of time from May 27, 2019 to June 27, 2019. 

The Patent Office is authorized to charge the $600.00 application size fee, the $100.00 

fee for the petition for one-month extension of time, and any required fees, and to credit any 

overpayment, to Deposit Account No. 03-3125. 

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

/Thomas Trainor/ June 11, 2019 

Thomas Trainor Date 

Respectfully submitted, 

/Ivan S. Kavrukov/ 

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



Electronic Patent Application Fee Transmittal 

Application Number: 16296985 

Filing Date: 08-Mar-2019 

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-CIP-A 

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: 

UTILITY APPL SIZE FEE PER 50 SHEETS >100 2081 3 200 600 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Extension - 1 month with $0 paid 2251 1 100 100 

Miscellaneous: 

Total in USO($) 700 
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If the specification and drawings exceed 100 
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FEE $31 O ($155 for small entity) for each additional 600 
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TOTAL OR TOTAL 
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* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
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23432 
COOPER & DUNHAM, LLP 
30 Rockefeller Plaza 
20th Floor 
NEW YORK, NY 10112 

03/08/2019 Shih-Yuan WANG 5176/88184-CIP-A 
CONFIRMATION NO. 5511 

FORMALITIES LETTER 
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Date Mailed: 06/10/2019 

NOTICE OF INCOMPLETE REPLY (NONPROVISIONAL) 

Filing Date Granted 

The U.S. Patent and Trademark Office has received your reply on 06/07/2019 to the NOTICE TO FILE MISSING 
PARTS OF NONPROVISIONAL APPLICATION (Notice) mailed 03/27/2019 and it has been entered into the 
application. The reply, however, is not a complete reply for the reason(s) listed below. A complete reply must be 
timely filed to prevent ABANDONMENT of the above-identified application. Replies should be mailed to: Mail Stop 
Missing Parts, Commissioner for Patents, P.O.Box 1450, Alexandria VA 22313-1450. 

The period for reply continues to run from the date of the Notice mailed 03/27/2019. Applicant must submit 
all required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the appropriate extension fee under the provisions of 37 CFR 1.136(a). 

Applicant's reply to the Notice mailed on 03/27/2019 was received in the U.S. Patent and Trademark Office 
on 06/07/2019, after the expiration of the two month period for reply set forth in the Notice. The application will 
become abandoned unless applicant obtains an extension of the period for reply, as above. The petition must 
be accompanied by the appropriate fee as set forth in 37 CFR 1.17 (see the current fees below). The date on 
which the reply, the petition, and the fee have been filed is the date of the reply and also the date for purposes 
of determining the period of extension and the corresponding amount of the fee due. The expiration of the time 
period is determined by the amount of the fee paid. Applicant is advised that extensions may not be granted 
under 37 CFR 1.136(a) for more than FIVE MONTHS beyond the time period set in the Notice. 

Items Required to Avoid Abandonment: 

The required items noted below SHOULD be filed along with any items required above. 

SUMMARY OF FEES DUE: 

The fee(s) required within TWO MONTHS from the date of the Notice to avoid abandonment is/are itemized 
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification 
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms 
PTO/SB/15A and 15B.) 

• $ 600 for 150 electronically equivalent pages in excess of 100 application size fee. 
• $( 0) previous unapplied payment amount. 
• $ 600 TOTAL FEE BALANCE DUE. 

page 1 of 2 



Mail date of Notice: 03/27/2019 
Last date that extension may be obtained: (Note: The petition and fee must be received 10/27/2019 
by this date, or include a proper certificate of mailing under 37 CFR 1.8 with a date on or 
before this date, and extend the time to include this date.) 

Length of Extension of Time Fee under 37 CFR 1.17(a) effective March 19, 2013 .......................................... ··························~~··························~~,~~-······················ (response due on or before) Undiscounted Small Entity Micro Entity 

One Month (06/27/2019) $200 $100 $50 
Two Months (07/27/2019) $600 $300 $150 

Three Months (08/27/2019) $1400 $700 $350 
Four Months (09/27/2019) $2200 $1100 $550 
Five Months ( 10/27/2019) $3000 $1500 $750 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserLocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/ltaba/ 

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 2 of 2 
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Information: 
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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 
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New International Application Filed with the USPTO as a Receiving Office 
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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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(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 2585 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 
Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
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 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

16/296,985 

32432 

03/08/2019 Shih-Yuan WANG 5176/88184-CIP-A 
CONFIRMATION NO. 5511 

FORMALITIES LETTER 
DAN CREIGHTON 
699 SEAPORT BLVD. 
REDWOOD CITY, CA 94063 

111111111111111111111111]~!1]m1i~1ui,un1H11111111111111111111111111 

Date Mailed: 03/27/2019 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied 
by the extension fee under the provisions of 37 CFR 1.136(a). 

SUMMARY OF FEES DUE: 

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized 
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification 
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms 
PTO/SB/15A and 15B.) 

• $ 600 for 150 electronically equivalent pages in excess of 100 application size fee. 
• $( 0) previous unapplied payment amount. 
• $ 600 TOTAL FEE BALANCE DUE. 
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/elbanaybanay/ 

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 
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 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/296,985 03/08/2019 1985 5176/88184-CIP-A 44 1 

32432 
DAN CREIGHTON 
699 SEAPORT BLVD. 
REDWOOD CITY, CA 94063 

CONFIRMATION NO. 5511 
FILING RECEIPT 

1111111111111111111111 m~mll!UHH~lll lllll 111111111111111111 

Date Mailed: 03/27/2019 

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 CON of 15/797,821 10/30/2017 
which 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 
and claims benefit of 62/188,876 07/06/2015 
and claims benefit of 62/197, 120 07/27/2015 
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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 62/081,538 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 62/154,975 04/30/2015 
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 62/154,675 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 15/797,821 10/30/2017 
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 
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and claims benefit of 61/834,873 06/13/2013 
and claims benefit of 61/843,021 07/04/2013 
and said 15/797,821 10/30/2017 
is a CIP of PCT/US16/67977 12/21/2016 
which claims benefit of 62/270,577 12/21/2015 
and claims benefit of 62/290,391 02/02/2016 
and claims benefit of 62/304,907 03/07/2016 
and claims benefit of 62/334,934 05/11/2016 
and claims benefit of 62/338,263 05/18/2016 
and claims benefit of 62/346,850 06/07/2016 
and claims benefit of 62/359,349 07/07/2016 
and claims benefit of 62/366, 188 07/25/2016 
and claims benefit of 62/368, 109 07/28/2016 
and claims benefit of 62/374,828 08/13/2016 
and claims benefit of 62/376,869 08/18/2016 
and claims benefit of 62/380,364 08/27/2016 
and claims benefit of 62/383,391 09/03/2016 
and claims benefit of 62/383,479 09/04/2016 
and claims benefit of 62/394,222 09/14/2016 
and claims benefit of 62/398,607 09/23/2016 
and claims benefit of 62/401, 126 09/28/2016 
and claims benefit of 62/406,999 10/12/2016 
and claims benefit of 62/414,671 10/29/2016 
and claims benefit of 62/415,339 10/31/2016 
and said 15/797,821 10/30/2017 
claims benefit of 62/465,734 03/01/2017 
and claims benefit of 62/474, 179 03/21/2017 
and claims benefit of 62/484,474 04/12/2017 
and claims benefit of 62/487,606 04/20/2017 
and claims benefit of 62/488,998 04/24/2017 
and claims benefit of 62/500,581 05/03/2017 
and claims benefit of 62/505,974 05/14/2017 
and claims benefit of 62/509,093 05/20/2017 
and claims benefit of 62/510,249 05/23/2017 
and claims benefit of 62/514,889 06/04/2017 
and claims benefit of 62/521,507 06/18/2017 
and claims benefit of 62/522, 169 06/20/2017 
and claims benefit of 62/527,962 06/30/2017 
and claims benefit of 62/530,281 07/09/2017 
and claims benefit of 62/533,078 07/16/2017 
and claims benefit of 62/533,603 07/17/2017 
and claims benefit of 62/535,801 07/21/2017 
and claims benefit of 62/540,524 08/02/2017 
and claims benefit of 62/542,243 08/07/2017 
and claims benefit of 62/547,728 08/18/2017 
and claims benefit of 62/553,844 09/02/2017 
and claims benefit of 62/556,426 09/10/2017 
and claims benefit of 62/561 ,869 09/22/2017 

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. 
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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: 03/26/2019 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/296,985 
Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 

page 4 of 6 



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 
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). 
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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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UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 
Shih-Yuan WANG 

Application No. 

Filed: 

16296985 

Attorney Docket No. 5776/88784-CIP-A 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

:DECISION ON PETITION TO MAKE SPECIAL 
:UNDER 37 CFR 1.102(c)(1) 

This is a decision on the electronic petition under 37 CFR 1.102 (c)(1 ), filed 08-MAR-2019 

application special based on applicant's age as set forth in MPEP § 708.02, Section II. 

to make the above-identified 

The petition is GRANTED. 

A grantable petition to make an application special under 37 CFR 1.102(c)(1 ), MPEP § 708.02, Section II: Applicant's Age must 
include a statement by applicant or a registered practitioner having evidence that applicant is at least 65 years of age. No fee is 

required. 

Accordingly, the above-identified application has been accorded "special" status and will be taken up for action by the examiner 
upon the completion of all pre-examination processing. 

Telephone inquiries concerning this electronic decision should be directed to the Electronic Business Center at 866-217-9197. 

All other inquiries concerning either the examination or status of the application should be directed to the Technology Center. 



Electronic Acknowledgement Receipt 

EFSID: 35371743 

Application Number: 16296985 

International Application Number: 

Confirmation Number: 5511 

Title of Invention: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

First Named Inventor/Applicant Name: Shih-Yuan WANG 

Customer Number: 32432 

Filer: Ivan Kavrukov/Thomas Trainor 

Filer Authorized By: Ivan Kavrukov 

Attorney Docket Number: 5176/88184-CIP-A 

Receipt Date: 08-MAR-2019 

Filing Date: 

Time Stamp: 18:00:53 

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.) 

37980 

1 Petition automatically granted by EFS petition-request.pdf no 2 
1 e6a Ob2226e3 aOfcd 922f263 f22c3 9787266 

Sf08 

Warnings: 



Information: 

Total Files Size (in bytes)~ 37980 

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. 



Doc code : PET.OP.AGE 
Description: Petition to make special based on Age/Health 

PTOJSB/130 {07-09} 

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 

PETITION TO MAKE SPECIAL BASED ON AGE FOR ADVANCEMENT OF EXAMINATION 
UNDER 37 CFR 1.102(c)(1) 

Application Information 

Application 
16296985 

Confirmation 
3243 

Filing 
01-Jan-0001 

Number Number Date 

Attorney Docket 
5176/88184-CIP-A Art Unit Examiner Number (optional) 

First Named 
Shih-Yuan WANG 

Inventor 

Title of Invention MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

Attention: Office of Petitions 
An application may be made special for advancement of examination upon filing of a petition showing that the applicant is 65 
years of age, or more. No fee is required with such a petition. See 37 CFR 1.102(c)(l) and MPEP 708.02 (II). 

APPLICANT HEREBY PETITIONS TO MAKE SPECIAL FOR ADVANCEMENT OF EXAMINATION IN THIS APPLICATION 
UNDER 37 CFR 1.102(c)(1) and MPEP 708.02 (II) ON THE BASIS OF THE APPLICANT'S AGE. 

A grantable petition requires one of the following items: 
(1) Statement by one named inventor in the application that he/she is 65 years of age, or more; or 
(2) Certification by a registered attorney/agent having evidence such as a birth certificate, passport, driver's license, etc. 
showing one named inventor in the application is 6S years of age, or more. 

Name of Inventor who is 65 years of age, or older 

Given Name Middle Name Family Name Suffix 

Shih-Yuan WANG 

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. 
Please see 37 CFR 1.4(d) for the format of the signature. 

Select ( 1 ) or (2) : 

0 (1) I am an inventor in this application and I am 65 years of age, or more. 

@ {2) I am an attorney or agent registered to practice before the Patent and Trademark Office, and I certify that I am in possession of evidence, 
and will retain such in the application file record, showing that the inventor listed above is 65 years of age, or more. 

Signature 
/Ivan Kavrukov/ 

Name 
Ivan Kavrukov 

Registration 
25161 

Number 

EFSWeb 1 .0.18 



Doc code : PET.OP.AGE 
Description: Petition to make special based on Age/Health 

PTOJSB/130 {07-09} 

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 

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.5.C. 552) and the Privacy Act (5 U.5.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 
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, pursuantto 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. 21 S(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 indivi duals. 

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, subjectto the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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

Subject Matter Utility 
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Filing By Reference: 
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Publication Information: 
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publication at eighteen months after filing. 
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CLAIMS 

1. A single-chip device comprising an integrated combination of a 

microstructure-enhanced photodetector (MSPD) and an active electronic circuit, 

5 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 

time, convert the optical input to an electrical output, and process the electrical 

output into a processed output, wherein: 

10 

15 

20 

25 

30 

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; 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; 

processing other than or in addition to amplification to form said 

processed output from the single-chip device; and 
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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. The single-chip device of claim 1, in which said active electronic 

circuit is at least partly extends beyond said substrate. 

3. The single-chip device of claim 1, in which said active electronic 

10 circuit is at least partly inside said substrate. 

15 

4. 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. The single-chip device of claim 1, in which said MSPD comprises a 

III-V materials family photodiode. 

6. The single-chip device of claim 1, further including an air-filled volume 

20 between the substrate and the MSPD. 

25 

30 

7. 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. 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). 

9. The single-chip device of claim 1, in which said holes are present in 

said intermediate layer. 
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10. 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. The single-chip device of claim 1, in which said holes are present in 

5 each of the first, second, and intermediate layer. 

12. 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 

10 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. The single-chip device of claim 1, in which at least some of said holes 

are shaped as inverted pyramids. 

15 

14. 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. The single-chip device of claim 1, in which at least some of said holes 

20 have triangular sections in planes transverse to said layers, with vertices within 

the intermediate layer. 

16. 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. 

25 

17. 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. The single-chip device of claim 1, in which at least some of said holes 

30 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. 
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19. 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. The single-chip device of claim 1, in which the holes are at least 

partly filled with a dielectric material. 

21. The single-chip device of claim 1, in which the holes are entirely filled 

10 with a dielectric material. 

22. 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 

15 500 nanometers thick. 

20 

23. 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. 

24. The single-chip device of claim 1, in which said MSPD further 

comprises ohmic contacts configured for reverse-biasing the MSPD. 

25. The single-chip device of claim 1, in which the MSPD further includes 

25 ohmic contacts to said first and second layers, at least one of said ohmic 

contact being through a via in said substrate. 

26. 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 

30 the active electronic circuit configured to carry said processed output out of the 

single-chip device. 
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27. 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 

5 output out of the single-chip device. 

28. 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 

10 substrate, whereby at least two of said MSPDs are configured to respond to 

different wavelength ranges that are within said optical input. 

29. 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 

15 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. 

30. The single-chip device of claim 1, further comprising one or more 

20 additional active electronic circuits that are formed on or in the said single 

substrate. 

31. 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 

25 substrate and comprise one or more transimpedance amplifiers (TIAs) and one 

or more application specific integrated circuits (ASICs). 

32. 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 

30 substrate and comprise one or more of CMOS, BiCMOS, and bipolar active 

devices. 
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33. 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 

5 communication structure or a light distance and ranging (LIDAR) structure. 

34. The single-chip device of claim 1, further comprising a laser emitter 

formed on or in said single substrate. 

10 35. 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. The single-chip device of claim 1, further including a layer of selected 

15 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. 

37. The single-chip device of claim 1, further including a deliberately 

20 textured surface at a side of one of said first and second layers facing away 

from the intermediate layer. 

38. 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 

25 thereof facing away from the intermediate layer. 

30 

39. 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. The single-chip device of claim 1, further including an isolation trench 

between the MSPD and the active electronic circuit. 



Attorney Docket No.5176/88184-CIP 

- 185 -

41. The single-chip device of claim 1, further including a light shield layer 

over said active electronic circuit. 

42. The single-chip device of claim 1, wherein the optical input and the 

5 electrical output are each modulated at a frequency of at least 30 Gigabits per 

second. 

43. 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 

10 photodetector that does not include said holes. 

44. The single-chip device of claim 1, further including a hermetic seal 

integral with the device. 

15 45. A microstructure-enhanced photodetector (MSPD) configured to 

20 

25 

30 

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. 
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46. 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. 

5 47. The MSPD of claim 45, further including an air-filled volume between 

the substrate and the MSPD. 

48. 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 

10 between the holes, and in the path of said optical input. 

15 

49. The MSPD of claim 45, further including an avalanche region under 

the MSPD, forming therewith an avalanche microstructured photodiode 

(MSAPD). 

50. The MSPD of claim 45, in which said holes are present in said 

intermediate layer. 

51. The MSPD of claim 45, in which said holes are present in said 

20 intermediate layer as well as in at least one of the top and bottom layers. 

52. The MSPD of claim 45, in which said holes are present in each of the 

top, bottom, and intermediate layer. 

25 53. The MSPD of claim 45, in which each of said top and bottom layers 

30 

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. The MSPD of claim 45, in which at least some of said holes are 

shaped as inverted pyramids. 
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55. The MSPD of claim 45, in which at least some of said holes have 

triangular sections in planes transverse to said layers. 

56. The MSPD of claim 45, in which at least some of said holes have 

5 triangular sections in planes transverse to said layers, with vertices within the 

intermediate layer. 

57. The MSPD of claim 45, in which at least some of said holes have 

sidewalls that slope in planes transverse to said layers. 

10 

58. 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. The MSPD of claim 45, in which at least some of said holes differ 

15 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. 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 

20 walls of the holes as well as spaces between the holes. 

61. The MSPD of claim 45, in which the holes are at least partly filled with 

a dielectric material. 

25 62. The MSPD of claim 45, in which the holes are entirely filled with a 

dielectric material. 

63. 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, 

30 where xis greater than zero but less than unity. 
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64. 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. 

5 65. The MSPD of claim 45, in which said MSPD further comprises ohmic 

contacts configured for reverse-biasing the MSPD. 

66. 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 

10 contact being through a via in said substrate. 

67. The MSPD of claim 451, further comprising a light guide to said 

MSPD for directing said optical input thereto. 

15 68. 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. The MSPD of claim 45, further comprising one or more additional 

20 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. 

25 70. 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. 

30 71. The MSPD of claim 45, further comprising a laser emitter formed on 

or in said single substrate. 
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72. 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. 

5 73. 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. 

10 74. 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. The MSPD of claim 45, further including a layer of micro-nano 

15 structures formed at a side of one of said top and bottom layers facing away 

from the intermediate layer. 

76. 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 

20 away from the intermediate layer. 

77. 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 

25 constituting a single-chip integrated circuit configured to receive said optical 

input, convert it to said electrical output, and provide said processed output. 

30 

78. 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. 

79. 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. 
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80. The MSPD of claim 45, further including a hermetic seal integral with 

the MSPD. 

5 81. A method of making a microstructure-enhanced photodetector 

10 

15 

20 

(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 

25 forming an output configured to provide said electrical output. 

30 

82. 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. 

83. The method of claim 81, further including forming an air-filled volume 

between the substrate and the MSPD. 
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84. 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. 

5 85. 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. The method of claim 81, in which forming said holes comprises 

10 including the holes in said intermediate layer. 

15 

87. 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. The method of claim 81, in which forming said holes comprises 

forming the holes in each of the top, bottom, and intermediate layer. 

89. The method of claim 81, in which each of said top and bottom layers 

20 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. 

25 90. The method of claim 81, in which forming of the holes comprises 

30 

forming at least some of said holes in the shape of inverted pyramids. 

91. The method of claim 81, in which at least some of said holes have 

triangular sections in planes transverse to said layers. 

92. 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. 
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93. 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. 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. 

10 95. 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. 

15 96. The method of claim 81, in which forming said holes comprises 

20 

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. 

97. The method of claim 81, including at least partially filling the holes 

with a dielectric material. 

98. The method of claim 81, including completely filling the holes with a 

25 dielectric material. 

30 

99. 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. 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 
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layer of a material represented by Gex Si1-x, where xis zero or unity or a value 

between zero and unity. 

101. The method of claim 81, further comprising forming ohmic contacts 

5 configured for reverse-bias the MSPD. 

102. 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 

10 transverse to said layers. 

103. 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 

15 configuring different MSPDs on said substrate to respond to different 

wavelength ranges that are within said optical input. 

104. The method of claim 81, further comprising forming one or more 

additional MSPDs in an array on or in said substrate, said MSPDs being 

20 configured into an optical communication structure or a light distance and 

ranging structure (LIDAR). 

25 

105. The method of claim 81, further comprising forming a laser emitter on 

or in said substrate. 

106. 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. 

30 107. 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. 
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108. 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. 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. 

10 110. 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. 

111. The method of claim 81, further including forming, on or in said 

15 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. 

20 112. The method of claim 81, further including hermetically sealing the 

MSPD with a coating integral therewith. 

25 
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ABSTRACT 

Microstructure enhanced photodiodes and avalanche photodiodes are 

monolithically integrated with CMOS/BiCMOS circuitry such as transimpedance 

5 amplifiers. Microstructures, such as holes, can improve quantum efficiency in 

silicon and III-V materials and can also reduce avalanche voltages for avalanche 

photodiodes. Applications include optical communications within and between 

datacenters, telecommunications, LIDAR, and free space data communication. 
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FIG. 74 
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FIG. 75 
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I or P- or N- Si 1-2.5 um 

8204 N+ Si 
BOX 2-4 urn 

8200 Si Substrate 

FIG~ 82A 

I or P- or N- Si 1-2.5 um 

8214 P/As ion implant 

N+ Si Substrate 
8216 

FIG~ 82B 
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I or P- or N- Si 1-2.5 um 

B/AI ion implant 

0/N ion implant 

8300 
P+ Si Substrate 

FIG~ 83 
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Light 

I Si 1 um 

8702 

8704 P Si 0.3 um 

8708 SiO2 BOX 2 um 

8700 Si Substrate 700 um 

FIG. 87 
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Light 

P+ 0.2 urn 

i 1.5urn 

9004 N 0.2 urn 

BOX1urn 

Si Substrate 

FIG. 90 
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Light 

P+ 0.2 um 

11.5 um 

N 0.2 um 

BOX 1um 

Si Substrate 

FIG~ 93 
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Approved for use through 11/30/2020. 0MB 0651-0031 

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

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

REJECTION OVER A PENDING "REFERENCE" APPLICATION 5176/88184-CIP-A 

In re Application of: Shih-Yuan WANG et al. 

Application No.: Not yet known 

Filed: Concurrently herewith 

For: MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

The applicant, W&WSens, Devices Inc. , owner of 100 percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extenc 
beyond the expiration date of the full statutory term of any patent granted on pending reference Application Number_1_6_/0_4_2...;.,5_3_5 __ ....,.. __ ...._ 
filed, July 23, 2018 , as the term of any patent granted on said reference application may be shortened by any terminal disclaimer 
filed prior to the grant of any patent on the pending reference application. The applicant hereby agrees that any patent so granted on the instant 
application shall be enforceable only for and during such period that it and any patent granted on the reference application are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns. 

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

Check either box 1 or 2 below, if appropriate. 

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

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

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

/Ivan Kavrukov/ March 8, 2019 
Signature Date 

Ivan Kavrukov 
Typed or printed name 

attorney of record /212) 278-0400 
Title Telephone Number 

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

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

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Aµpro~r,d for usr, U-1rough Cl1J:31/2014, OMS 0651•0032 

U.S. Patenl and Tfademark 0/fi~,e; U.S. DEPARTME:NTOF CClMMlRCE 
Under the PaP!)twort-: Reduction Ac! of 1995, no per;;ons are required to tespond ~v a collr<cii0f1 uf inf,mnation tmlr,ss 1t displays a valid 0MB control nwmt>er. 

DECLARATION (37 CFR 1,63} FOR UTILITY OR DESlGN APPUCAT!ON USING AN 
APPUCATlON DATA SHEET (37 CFR 1.76} 

Title of 
Invention 

MICROSTRUCTURE ENHANCED ABSORPTION PHOTOSENS!TlVE DEVICES 

As ihe below named inventor, i hereby declare that: 

This declaration n 
is directed to: ,___; The attached application, or 

15/797821 [II.! United States application or PCT international application number ___________ _ 

filed on October 30, 2~_.'._~------·············----

The above-identified application was made or authorized to be made by me. 

l believe that I am the or:iginai inventor or an original Joint inventor of a ciaimed irwenHon in the appiica!lon. 

! hereby a.cknowiedge that any willful false s!atem0n1 made ln this deciaration is punishable under 18 U.S.C. 1001 
by fine or imprisomnenl of not more lhan five (5) years, or both. 

WARNING: 
Petitioner/applicant ls cautioned to avo!d submitting personal information in documents filed in a paten! app!icati.on that may 
contribule lo identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization iorm PTO-2038 submitte<l for payment purposes} is never requlre(l by the USPTO 
to support a petition or an application. if this type of personal information is included in documents submitted to !he USPTO, 
petitioners/applicants should consider redacting such personal information from Uie docurnents before submitting them to the 
USPTO. Petitioner/applicant ls advised !hat the record of a patent application !s available to the publlc after publication of the 
application (unless a non-publication request in compliance witri 37 CFR 1.213(a) is made in the applfcation} or issuance of a 
patent Furthermore, !he record from an abandoned application may also be available to the puolic if the application is 
referenced in a published application or an issued patent (see 37 CFR. 1:14 ). Ctieci'<s arnj credit card authorization forms 
PT0-2038 submitted for payment purposes are not retained in the app.lication flie and therefore are not publicly available. 

LEGAL NAME OF iNVENTOR 

Date (Optional): _________ ._. ____ _ 

·····------···-------------------····------·----

Note: M a;ip!1cation data sheet (PTO/S8tl4 ot equivalent). including naming the entire inventive entity, must accompany this torm or must have 
been prevklusly fi!ed. Use an addilionBi PTOIAiA/01 form for each additional inventor. 

This cG!lec~on of information is requ,red uy 35 U.S.C. 115 arirJ 31 CFR 1.63. The Ir.formation is required lo oblaln or relam a benefit by the pubhc which 1s tu fi!a (and 
t>y the USPTO to process) an api)licatior,, Cm1firJent!atity is governe<J by JS u.s.c. 1ZZ and 37 CFR i 11 anc 1 ;14. This co11ee1ior, i, estl~1ated lo take 1 mka;le to 
complete. including gathering. oreparing, and submitlmg thr, completed appiication form to the USPTO. Time w:11 vary depending upon lhe individuei case. Any 
comme~ts or: the amount ol time you require lo comp!e\e \t-Js lorm and/or sugg,1stiuns lor :edudng this burden. should be sent to !Ile Chi,11' ln!orma\lon Officer. \J.S. 
Patent and Tracemark Office. U.S. Oep<1r!mer,l ,;;f (;ommerce, P Q. Bo~ 1450, Ale,an<ir<il, VA 22313-1450 DO rs:OT SEND f't:ES OR COMPLETE:!) F'ORMS TO 
iHIS ADDRESS. $ENO TO: Cornmrssioner for Patents, P,0, Box 1450, Alexandria, VA 22313,1450. 

ff you ne;m ass1stanc1: in comptetmg th<: fotm. ca1f 1 ~.f3l'10~P'70-!! 195-{ arnJ ~1-JJY..ct -:;piion z 



Privacy Act Statement 

The ?M'\tacy A<:t of 1~14 {P.L 93-579} rw:iui~:s that you be given cem.in !nkmnatkin in connection 
witt1 your suomissron of th~, attached form re!ate,:lc 10 a pat:ent application or patent Acco,dlngiy, 
purnuarrt to me reQ uirernents of the Act please be advisw that: ( 1 J the genera! aiJthorlty for !he 
collection of lhis informatic,-1 is 35 U.S.C. 2(bH2}; (2) furnishing of the informa1ion solicited is vokmt~sry; 
anct (3} !he principar purpose for which 1Me informatif.x; is used by the U.S. Patent and Tnacterna(k 
Offi,:)e Is to process and/or {;>:amine your submission related to a patent appiicatio.n or patent. It you do 
not furnish the reque-stoo 1nrof'm:l:lt1nn. the U.S. Paten1 m'\d Trnctemarx Off,ce may not be able to 
process and/or examine yeur submission, which may resw.,t in ierrninatkm of proceedings or 
abandonment of the app!icMion ot expiration of the patent 

i . The information on this fum, ½iH be treated confidentia:i!y to tha e,dent allowed under the 
Freedom of lnfoo-n;;ition Ac! {5 ;,JS.C. 552) aim the Privacy Ac! (5 U.!itC 552a). Records from 
this system of records may be <fadoseo tc the ~partment of Justice to deiem-,lne whether 
i:.usc!osure of frles,s records hs reqtJired by the Freedom of lr\iormat!on AU. 

2. A record from this system ot records may oo disclosed, as :a roullne use, 1n tha CQUfSe of 
presenting eYi:cterK::e to a (X)Urt ina-;istraw, or administrative tribunaL ,ncludlng disdoaures to 
opposing counsel in the course of settlem<.::1nt ~iations. 

3. A mcon;l 1n this sy~,tem of records may be disdosw. as a routine use, to a Mernher of 
Congress submitting a request irwo,ving an inrjh,<idi .. ial. to whom the record pertains., when th-e 
im:Hvidwal Mas reqt.«':1sted assistance ftom lhe Member with respect to !he subject m*\ter of !he 
record. 

4. A record in thi$ sy~tem of records may be ctfsclosed. :as<~ routi::11:> use. to a contractor of the 
Agency having neect for the i:,farrnation in order to perform a G'onw~ct Recipients of 
information sha!I be requir-e<l 'io comply with the requirnmen!s of !he Privacy Act of ·rn?4, as 
amended, pwsuant to 5 U.S.C. 551a{m}. 

5 A re>:)oro related to an lntiJmatkmar Application filed lmder the Patent C,;:x,µeration Treaty in 
this system cif re<:ords. may be disclosed, as a routine use. to the !nt~mafona! Bureau of th$ 
Wcrilj hteae,~tua! Property Organiza1lon, pursuant tc the P~lent Cq,;,,peratk>ri Treaty. 

6. A record ln this sy,~tem ot record$ may oo dlsc!osed, as a routine use, to anoth!:!r federal 
agency for purposes of National Si:icurlt:,• review (35 U.S. C. ·1 $1) and fur rev!ew pursuant to 
the Atomic Energy Act (42 ll.S.C, 2:18(c)} 

7, A record from lhis S'f-Stem cf records may be dlsdosoo, as a routine us;,,, to the Admlnistra1or. 
Ger:en~! Services, or his/Mer cteslgnee. d;..1ring an lnspocUon of records conducted by GSA as 
parl -of !hat ageMy's respom,lbi!Hy to recomrrn~nd improvfflnents in records rnanflgament 
pra<:tices ~nd pr<JQrams. under aulhori1Y of 44 u.s.c, 2S04 anrj 2900. Such discrosure $hall 

• be made in accordance with the GSA regulations govemln9 insr/41Ction of re--cord:s for this 
purpoia. and any ,)ther ralevani ( i.e., GSA o( Comrnerca} directive. Such dlscJoswre shall not 
M us~! to mak!il (:icewnnlnations about !nctivk'lwa!s. 

8. A record from this system of records may be disclosed, as a routine (ise, to the pubtic aft-e:r 
either publication ,:if H\e appHtatior1 pursuant to 35 U.S.C. 122(b) or lssuance of a patent 
pursuant to 36 U.S.C. 161. Further, a ,eoord may tie Oi'$Clo$9cd, subject tc tiie limitations ot ~17 
CFR 1. i4, as a routine uae. to the public if l.tm mC1:>rd was flied in a:n app!kation wni:Ch 
became abandon(:>d or in which the pro~~dlngs were terminated and which appllcatkm ls 
retere~d by either a: pwbHshed appllca:l.lon, sri application open to public inspectior: er an 
isstmd p~tent. 

9 A re;:xird from this systerr. of records may oo disdosed. as a. routir.e llSe, to a Federal, State, 
,>r kical iaw enforc~iment agency, if !he USPTO ooiximes aware of a violation or potential 
violation of law or regufatlon. 
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u.S. Palen! and Tradema,1' O!Jice; U.S. DEPARTMENT OF COMMERCE 
Un<!~r Iha Pape,wor~ Redtmtion Act o! 1995. no p&,sons are re<.iuiroo io respond to a collection of 1nformati(\n unless ii disolavs a valid 0MB ccn!rO! numtis;r. 

DECLARATION (37 CFR. 1.63} FOR UTILITY OR DESIGN APPUCAT!ON USING AN 
APPUCATlON DATA SHEET (37 CFR 1.76} 

Title of 
Invention 

M!CR0STRUCTLJRE ENHANCED ABSORPTION PHOTOSENSITIVE DEVICES 

As the below named inventor, I hereby declare that: 

This declaration ~ 
is directed to: ~--" 

Hie altached application, or 

15/797821 
till Uniied Slates application or PCT lnter:iationai app!ication number ___________ _ 

filed on October 30, 201 7? ___ _ 

The above-identified appiication was made or authorized to be f11ade by me. 

t befieve that I am the original inventor or an original joint inventor of a c!airne,J invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. -ioo-1 
by fine or imprisonment of not more lhan five (5) years, or both. 

Petitioner/applicant is cautioned to avoid submitting persona.! information in documents filed in a patent appiica!ion that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 

. (other than a check or credit card authorization fotm PT0-2038 submitted for payment purposes) is never required by the USPTO 
• to support a petltlon or an appflcatlon. If this type of personal information is included in documents submitted to the US PTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting. them to the 
USPTO. Petitioner/applicant is advised that the record of a pa!ent appUcation is available to the puhiic after publication of the 
application (unless a non-publication request in cornplianmi with 37 CFR 1.213(a) ls made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in apublish.ed application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF lNVENTOR 

lnwmtor:_Sh1h-Yuan WANG Date {Optional) : ___________ _ 

Signature· """'"'Jftl!i~~;i;it~~\~3:itLi:.::.i,i .... -.~··_' --------------------------
Note: An application data sheet (PTO!S6i14 or eqwivaient), including naming the entire inventive entity. must accompany th!s form or must have 
been previously filed Use an additiona! PTO/AfA/01 form for each additiona! in11ent0f. 

Tt,is mH&el,on of mformat1on ,s •&qwroo by 35 U -~' .C. 115 am. 3 7 CFR 1.63 T~,e 1nfcrmat1cn 1s require~ to oota!n of retain a oonaf,t by tliB public wh:"11 1s lo file (and 
by lh&USPTO to pmt~ss) an ap()l1calion. Cooii(lerilialily is g.ove.rned by 35 U.S.C. 122 an,:J 37 CFR 1. ,i and U4. This roliectk>n is estimetet1 to lake 1 mhuta to 
comp:ete. inci~<!ing gathering, ;:,n,p;:,ring, m,d submiltir~ tha corr,Pletec appik:e~on Imm ll> the USPTO. T,:-:,s w,li vary <3eoon,1if1{) upon ttle ind,'lidwal case. Any 
comments 0:n the aff'IO•.J.rit of time, )'01.;. ::equitt:': to comn!ete thhi form and/or suggestions lo, reducing t~;is burden. shouki be s~r.l to the Chief !r.tormaNor. Ott,c:e.-, V.S. 
P;iten! and Trademark Of!lce. U.S. Der,a,~ment of Commerce. P.O Box 1450. A!exantiria. VA 22313,1450. DO N01" SEND FEES DR COMPLETED FORMS TO 
THlS ADDRESS. SEND TC: Commissioner for Patents, P.O. Box 1450, Ale.:andrta, VA 22313-1450. 

tr you ~'$3<i as~'istance in completing th6 form., r;eJJ 1.eoo~Pf 0.9199 and set-ect otxrcm 2 




