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Application No. I Applicant(s) 
15/432,242 LUO ET AL. 

Office Action Summary Examiner Art Unit I AIA (First Inventor to File) 
Daniel Petkovsek 2874 Status 

Yes 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will , by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 
1)® Responsive to communication(s) filed on the application and claims filed February 14, 2017. 

❑ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2a)❑ This action is FINAL. 2b)Z This action is non-final. 
3)❑ An election was made by the applicant in response to a restriction requirement set forth during the interview on 

the restriction requirement and election have been incorporated into this action. 
4)❑ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453  O.G. 213. 

Disposition of Claims* 
5)® Claim(s) 1-7 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 
6)❑ Claim(s) is/are allowed. 
7)® Claim(s) 11-7 is/are rejected. 
8)❑ Claim(s) is/are objected to. 
9)❑ Claim(s) are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

htt z/Jwwwusoto. ovl atenis/nt events/ z h/index.`s z or send an inquiry to PPI-HfeedbackLCDus zto.ciov. 

Application Papers 
10)❑ The specification is objected to by the Examiner. 
11)® The drawing(s) filed on April 24, 2017 is/are: a)® accepted or b)❑ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

Priority under 35 U.S.C. § 119 
12)® Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)Z All b)❑ Some** c)❑ None of the: 
1.® Certified copies of the priority documents have been received. 
2.❑ Certified copies of the priority documents have been received in Application No. 
3.❑ Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 1 7.2(a)). 
** See the attached detailed Office action for a list of the certified copies not received 

Attachment(s) 
1) ® Notice of References Cited (PTO-892) 3) ❑ Interview Summary (PTO-413) 

Paper No(s)/Mail Date. 
2) ❑ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 

Paper No(s)/Mail Date 4) ❑ Other: 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20170818 

AOI NDCal4-24cv09041 00002009 Page 65 of 385



Application/Control Number: 15/432,242 Page 2 

Art Unit: 2874 

DETAILED ACTION 

This office action is in response to the application and claims filed February 14, 

2017. 

Claims 1-7 are pending. Claim 1 is the sole presented independent claim. 

Notice of Pre-AIA or AIA Status 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Priority 

2. Receipt is acknowledged of certified copies of papers required by 37 CFR 1.55. 

Information Disclosure Statement 

3. It is noted that Applicant has not filed an Information Disclosure Statement. If 

Applicant becomes aware of any prior art that may be pertinent to the examination and 

analysis of the claimed subject matter, a PTO-1449 form should be filed. 

Drawings 

4. The corrected / updated drawings were received on April 24, 2017. These 

drawings are acknowledged. 
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Claim Objections 

5. Claims 2 and 4 are objected to because of the following informalities: regarding 

claim 2, the phrase "on a same" should read "on the same." Regarding claim 4, the 

phrase "grating is 41 to 46 degrees" should read "grating is (between/from/in a range 

ot) 41 to 46 degrees." Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

6. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(a)(2) the claimed invention was described in a patent issued under section 151, or in an 
application for patent published or deemed published under section 122(b), in which the 
patent or application, as the case may be, names another inventor and was effectively filed 
before the effective filing date of the claimed invention. 

8. Claims 1-4 and 6 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by 

Pezeshki et al. US 2017/0168252 Al (effectively filed December 10, 2015). 

Pezeshki et al. US 201 7/01 68252 Al teaches (ABS; Figures 1-5, 10; corresponding 

text, in particular see paragraphs [0028] - [0061 ]; Claims, in particular see dependent 
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claims 5, 11, 12, 23) a multi-channel parallel optical receiving device (Fig. 1);

comprising: a carrier 101 and a light receiving chip (chip-on-board; other "chips" defined 

by Pezeshki ; use with circuit board 103), a plurality of optoelectronic diodes 

(photodiodes; E/O conversion elements cited) disposed on a top surface of an end of 

the carrier (at left in Fig. 1), and the plurality of optoelectron€c diodes electrically 

connected to the light receiving chip (inherent to operate); an optical fiber (inputs 

provided by optical fiber(s)) connector disposed in another end (at right in Fig. 1) of the 

carrier; an arrayed waveguide grating (PLC uses AWG's) further disposed on the top 

surface of the carrier; and an input end of the arrayed waveguide grating connected to 

the optical fiber connector for receiving an optical signal from the optical fiber (fibers are 

coupled to PLC (AWGs); wherein the optical signals are divided (MU / DEMU ) into 

rnultiTchannei optical signals in parallel by the arrayed waveguide grating based on their 

wavelengths, the top surface of an output end of the arrayed waveguide grating is at a 

predetermined angle, causing the multi-channel optical signal: reflected by the top 

surface to be reflected to an photosensitive surface of the plurality of optoelectronic 

diodes arranged in parallel (see Pezeshki '252 clairn 23; and Fig. 7 paragraph [0045]), 

which clearly, fully meets Appl€cant`s claimed structural Iimitations for sole pending 

independent clairn 1. 

Regarding clairn 2, the CE diodes can be disposed on a / the same circuit board 

during optical and electrical integration. 
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Regarding claim 3, when optical signals are split in the AWG, a corresponding 

number of light wave transmission signals can propagate to an equal amount of OE 

diodes by a path corresponding thereto. 

Regarding claim 4, the angle of down reflection in the mirror of Pezeshki is 

between 41 and 46 angled degrees. 

Regarding claim 6, the folded configuration for coupling optics in Pezeshki uses at 

least lens(es) between the optical fiber and the AWG. 

Claim Rejections - 35 USC § 103 

9. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

10. The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identically disclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be 
negated by the manner in which the invention was made. 

11. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under 35 

U.S.C. 103 are summarized as follows: 
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1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 

12. Claim 1-4 and 6 are rejected under 35 U.S.C. 103 as being unpatentable over 

Shen et al. US 2016/0349451 Al, and further in view of Pezeshki et al. US 

2017/0168252 Al. 

Shen et al. US 2016/0349451 Al teaches (ABS; Figures 1, 3, 5, 6; corresponding 

text, in particular paragraphs [0033] — [0045]; Claims) a multi-channel parallel optical 

receiving device (Fig. 1), comprising: a carrier 600 and a light receiving chip 700; an 

optoelectronic diode receiver 300 disposed on a top surface of an end of the carrier (at 

left in Fig. 1), and the optoelectronic diode electrically connected to the light receiving 

chip (by wire M); an optical fiber 500 (see [0044]; disclosing optical fiber(s) and/or 

lens(es)) connector disposed in another end (at right in Fig. 1) of the carrier; an 

arrayed waveguide grating 200 further disposed on the top surface of the carrier; and an 

input end of the arrayed waveguide grating connected to the optical fiber connector for 

receiving an optical signal from the optical fiber (500 coupled to 200), wherein the 

optical signals are divided (see Fig. 3 for division of optical signals) into multi-channel 

optical signals in parallel by the arrayed waveguide grating based on their wavelengths, 

the top surface of an output end of the arrayed waveguide grating is at a predetermined 

angle, causing the multi-channel optical signals reflected by the top surface to be 

AOI NDCal4-24cv09041 00002014 Page 70 of 385



Application/Control Number: 15/432,242 

Art Unit: 2874 
Page 7 

reflected to an photosensitive surface of the optoelectronio diode arranged in parallel 

(down reflection at 400). 

Regarding independent claim '1, Shen et al. '451 does not expressly teach that 

the OE diode receiver is a luralit of OE diodes that are split into separate receiving 

portions. 

Pezeshki et al. US 201 7/01 68252 Al teaches (ABS; Figures 1-5, 10; 

corresponding text, in particular see paragraphs [0028] - [0061]; Claims, in particular 

see dependent claims 5, 11, 12, 23) a multi-channel parallel optical receiving device 

(Fig. 1), comprisin;g: a carrier 101 and an light receiving chip (chip-on-board; other 

"chips" defined by Pezeshki„ use with circuit board 103); a plurality of optoelectronlc 

diodes (photodiodes; /O conversion elements cited) disposed on a top surface of an 

end of the carrier (at left €n Fig. 1), and the plurality of optoelectronic diodes electrically 

connected to the light receiving chip (inherent to operate); an optical fiber (inputs 

provided by optical fiber(s)) connector disposed in another end (at right in Fig. 1) of the 

carrier; an arrayed waveguide grating (PLC uses AWG's) further disposed on the top 

surface of the carder; and an input end of the arrayed waveguide grating connected to 

the optical fiber connector for receiving an optical signal from the optical fiber (fibers are 

coupled to PLC (AWGs); wherein the optical signals are divided (MIUX / DFMUX) into 

multi-channel optical signals in parallel by the arrayed waveguide grating based on their 

wavelengths, the top surface of an output end of the arrayed waveguide grating is at a 

predetermined angle, causing the rnulti-channel optical signals reflected by the top 
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surface to be reflected to an photosensitive surface of the plurality of optoelectronic 

diodes arranged in parallel (see Pezeshki '252 claim 23, and Fig. 7 paragraph [0045]). 

Since Shen et al. '451 and Pezeshki `252 are both from the same field of 

endeavor, the purpose disclosed by Pezeshki '252 would have been recognized in the 

pertinent art of Shen et al. '451. 

A person having ordinary skill in the art at the time the invention was made would 

have recognized the teaching of Pezeshki '252, to use a plurality of configured 

photodiodes or photorecaivers that are distinct or separate components, on chip, in the 

device of Shen et a1. '451 to improve optical coupling efficiency, by having separation 

and distinctness of components to allow 1 to 1 coupling. Both prior art references teach 

using AWGs. See KSR v. Teleflex, 127 S.Ct. 1727 (2007). Claim 1 does not impute 

any patentable distinction when considering Shen further in view of Pezeshki. 

Regarding dependent claims 2-4 and 6, Shen (claims 4 and 6) and/or Pezeshki 

(cams 2-3) teach such m€tat€ons, :n that the plural OE photodetectors are on the same 

circuit board (claim 2), in an equal amount based on optical paths (claim 3), or that the 

angled down reflection includes at least an angle of 41 to 46 down degrees (claim 4; 

Shen..) and in that optical lenses are used (claim 6; in 500 element [0044] Shen). 

13. Claims 5 and 7 (claim 5 being rejected standalone) are rejected under 35 U.S.C. 

103 as being unpatentable over Pezeshki et al. US 2017/0168252 Al as applied to 

claim 1 above, and further in view of Gao et al. US 2003/0174964 Al. 
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Regarding sole pending independent claim 1, Pezeshki et al. US 2017/0168252 

Al teaches (ABS; Figures 1-5, 10; corresponding text, in particular see paragraphs 

[0028] - [0061]; Claims, in particular see dependent claims 5, 11, 12, 23) a multi-

channel parallel optical receiving device (Fig. 1), comprising: a carrier 101 and an light 

receiving chip (chip-on-board; other "chips" defined by Pezeshki; use with circuit board 

103); a plurality of optoelectronic diodes (photodiodes; E/O conversion elements cited) 

disposed on a top surface of an end of the carrier (at left in Fig. 1), and the plurality of 

optoelectronic diodes electrically connected to the light receiving chip (inherent to 

operate); an optical fiber (inputs provided by optical fiber(s)) connector disposed in 

another end (at right in Fig. 1) of the carrier; an arrayed waveguide grating (PLC uses 

AWG's) further disposed on the top surface of the carrier; and an input end of 

the arrayed waveguide grating connected to the optical fiber connector for receiving an 

optical signal from the optical fiber (fibers are coupled to PLC (AWOs); wherein the 

optical signals are divided (MU / DEMUX) into multi-channel optical signals in parallel 

by the arrayed waveguide grating based on their wavelengths, the top surface of an 

output end of the arrayed waveguide grating is at a predetermined angle, causing the 

rnulti-channel optical signals reflected by the top surface to be reflected to an 

photosensitive surface of the plurality of optoelectronic diodes arranged in parallel (see 

Pezeshki '252 claim 23; and Fig. 7 paragraph [0045]). 

Regarding intervening dependent claim 4, Pezeshki '252 teaches an angled 

mirror with a down reflection between 41 and 46 degrees. 
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Regarding further dependent claim 5, there is no express teaching of Pezeshki 

of an exact angle of 42 degrees. However, one having ordinary skill in the art at the 

time of the effective filing of the current application would have recognized that using 

any particular reflection angle in the general range of down reflection (i.e. at or about 45 

degrees) would have been an obvious design choice. Such an ordinarily skilled artisan 

would have recognized (and it would have been obvious  to try) close angled range(s) of 

down reflection by using a mirror to allow for desired optical coupling effects. Although 

there is no express citation for 42 degrees down reflection, this value would have been 

recognized as an obvious workable range. See KSR v. Tale flex, 127 S.Ct. 1727 (2007). 

Claim 5 does not create any patentable distinction using common sense, and nominal 

skill in the optical fiber communication art. 

Regarding dependent claim 7, there is no express teaching of Pezeshki of using 

a graded index (GRIN) lens to improve optical coupling of the optical input fiber to the 

optical components on the receiving device. 

Gao et al. US 2003/0174964 Al teaches (ABS; Figure, including Fig. 2; 

paragraph [0023]; Claims) a lens coupling system that couples optical fiber(s) to optical 

waveguides on chip, in that optical lenses are used to improve optical coupling between 

the fiber(s) and the waveguide(s). Gao (para [0023]) teaches that using GRIN lenses 

improves optical coupling functionality by directly inputting optical signals without loss 

from this coupling connection. GRIN lenses are also known and commonly used in the 

art. 
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Since Pezeshki and Gao '964 are both from the same field of endeavor, the 

purpose disclosed by Gao '964 would have been recognized in the pertinent art of 

Pezeshki. 

A person having ordinary skill in the art at the time the invention was made would 

have recognized the teaching of Gao '964, to use GRIN lenses to improve optical 

coupling between an optical fiber(s) and an optical waveguide(s) on a chip or substrate 

type configuration, in the device of Pezeshki to improve optical coupling efficiency. See 

KSR v. Teleflex, 127 S.Ct. 1727 (2007). Dependent claim 7 cannot be said to impart 

any patentable distinction when reviewing the combined teachings of Pezeshki and 

Gao. 

In ventors hip 

14. This application currently names joint inventors. In considering patentability of the 

claims the examiner presumes that the subject matter of the various claims was 

commonly owned as of the effective filing date of the claimed invention(s) absent any 

evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to 

point out the inventor and effective filing dates of each claim that was not commonly 

owned as of the effective filing date of the later invention in order for the examiner to 

consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) 

prior art against the later invention. 
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Conclusion 

15. The prior art made of record is considered pertinent to applicant's disclosure: 

PTO-892 form references A-E. 

16. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Daniel Petkovsek whose telephone number is (571) 

272-4174. The examiner can normally be reached on M-F 8:30-5:30PM. 

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, Uyen Chau Le can be reached on (571) 272-2397. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/Daniel Petkovsek/ 
Primary Examiner, Art Unit 2874 
August 21, 2017 
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To: kinsella@ao-inc.com,docketing@gtpp.com,kcarroll@gtpp.com 
From: PAIR_eOfficeAction@uspto.gov 
Cc: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 27543 

Aug 29, 2017 09:19:10 AM 

Dear PAIR Customer: 

APPLIED OPTOELECTRONICS, INC. 
13115 JESS PIRTLE BLVD. 
SUGAR LAND, TX 77478 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 27543 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application Document Mailroom Date Attorney Docket No. 
15432242 CTNF 08/29/2017 AOIC006 

892 08/29/2017 AOIC006 

To view your correspondence online or update your email addresses, please visit us anytime at 
https://sportal.uspto.gov/secure/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addro,s: COMMISSIONER FOR PATENTS 

a K 
PO. Box 1450
Alcxoxdrm, V; Fxia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/432,242 02/14/2017 Jian-Hong LUO AOIC006 
CONFIRMATION NO. 2079 

27543 
APPLIED OPTOELECTRONICS, INC. 
13115 JESS PIRTLE BLVD. 
SUGAR LAND, TX 77478 

Title:MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE 

Publication No.US-2017-0336582-A1 
Publication Date:11 /23/2017 

PUBLICATION NOTICE 

IIII II II III III It II~~~ IIO IIO III ~~~~~ IOI II! III III ~~~~~ II ~~ liv ~II~ 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set 
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, 
Public Records Division, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and 
the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
Information and Retrieval (PAIR) system. The direct link to access this status information is currently 
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only 
be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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To: kinsella@ao-inc.com,docketing@gtpp.com,kcarroll@gtpp.com 
From: PAIR_eOfficeAction@uspto.gov 
Cc: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 27543 

Nov 24, 2017 03:31 :44 AM 

Dear PAIR Customer: 

APPLIED OPTOELECTRONICS, INC. 
13115 JESS PIRTLE BLVD. 
SUGAR LAND, TX 77478 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 27543 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application Document Mailroom Date Attorney Docket No. 
15432242 NTC.PUB 11/24/2017 AOIC006 

To view your correspondence online or update your email addresses, please visit us anytime at 
https://sportal.uspto.gov/secure/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 15/432,242 Confirmation No. 2079 

Inventors : Jian-Hong Luo et al. 

Filed February 14, 2017 

TC/A.U. 2874 

Examiner Petkovsek 

Docket No. AOIC006 

Customer No. : 27,543 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

AMENDMENT AND REPLY UNDER 37 CFR § 1.111 

Sir/Madame: 

In response to the Office Action dated August 29 2017, please amend the application as 

follows and consider the included remarks. Applicant is filing this amendment with a petition 

for a 3-month extension of time to extend the filing deadline from November 29, 2017 to 

February 28, 2018. The fee for such extension is being submitted concurrently herewith. 

Applicant believes that no additional extension of time is required. In the event that an 

additional extension is required, Applicant herewith petitions the Director of the United States 

Patent and Trademark Office for the necessary extension and authorizes the Director to charge 

Deposit Account 50-1705. 
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Appl. No. 15/432,242 
Amendment dated February 28, 2018 
Reply to Office action of August 29, 2017 

IN THE CLAIMS 

(Currently Amended) A multi-channel parallel optical receiving device, comprising: 

a carrier i and

a light receiving chip disposed on a top surface of the carrier; 

a plurality of optoelectronic diodes disposed on a the top surface of an end of the carrier, 

and the plurality of optoelectronic diodes electrically connected to the light receiving chip., 

wherein the optoelectronic diodes and the light receiving chip are disposed on the same surface; 

an optical fiber connector disposed in another end of the carrier; 

an arrayed waveguide grating further disposed on the top surface of the carrier.,[[;]] and an 

input end of the arrayed waveguide grating connected to the optical fiber connector for receiving 

an optical signal from the optical fiber, wherein a substantial portion of the arrayed waveguide 

gratin__ mi posed  on the top surface of the carrier; and 

wherein the optical signals are divided into multi-channel optical signals in parallel by the 

arrayed waveguide grating based on their wavelengths, the top surface of an defined by an output 

end of the arrayed waveguide grating is at a predetermined angle, causing the multi-channel 

optical signals reflected by the top surface to be reflected to a a photosensitive surface of the 

plurality of optoelectronic diodes arranged in parallel, wherein the predetermined angle of the 

top surface defined by the output end of the arrayed waveguide grating is in a range of 41 to 46 

degrees such that the top surface provides the reflection. 

2. (Currently Amended) The multi-channel parallel optical receiving device according to 

claim 1, wherein the plurality of optoelectronic diodes are disposed on [[a]] the same circuit 

board. 

3. (Original) The multi-channel parallel optical receiving device according to claim 1, 

wherein the amount of the optoelectronic diodes is equal to the amount of optical paths divided 

by the arrayed waveguide grating. 

2 
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Appl. No. 15/432,242 
Amendment dated February 28, 2018 
Reply to Office action of August 29, 2017 

4. (Cancelled) 

5. (Currently amended) The multi-channel parallel optical receiving device according to 

claim 1 [[4]], wherein the predetermined angle of the top surface of the output end of the arrayed 

waveguide grating is 42 degrees. 

6. (Original) The multi-channel parallel optical receiving device according to claim 1, 

wherein a first lens, for coupling the optical fiber, is disposed between the input end of the 

arrayed waveguide grating and the optical fiber connector. 

7. (Original) The multi-channel parallel optical receiving device according to claim 1, 

wherein the input end of the arrayed waveguide grating is inserted directly into the optical fiber 

connector and a graded index lens is disposed in an end where the optical fiber connector and the 

arrayed waveguide grating connect. 

8. (New) A multi-channel parallel optical receiving device, comprising: 

a carrier; 

a light receiving chip; 

a plurality of optoelectronic diodes disposed on a top surface of an end of the carrier, and 

the plurality of optoelectronic diodes electrically connected to the light receiving chip; 

an optical fiber connector disposed in another end of the carrier; and 

an arrayed waveguide grating further disposed on the top surface of the carrier, and an input 

end of the arrayed waveguide grating connected to the optical fiber connector for receiving an 

optical signal from the optical fiber; 

3 
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Appl. No. 15/432,242 
Amendment dated February 28, 2018 
Reply to Office action of August 29, 2017 

wherein the optical signals are divided into multi-channel optical signals in parallel by the 

arrayed waveguide grating based on their wavelengths, the top surface defined by an output end 

of the arrayed waveguide grating is at a predetermined angle of 42 degrees, causing the multi-

channel optical signals reflected by the top surface to be reflected to a photosensitive surface of 

the plurality of optoelectronic diodes arranged in parallel. 

4 
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Appl. No. 15/432,242 
Amendment dated February 28, 2018 
Reply to Office action of August 29, 2017 

REMARKS 

Please reconsider the application in view of the above amendments and the following 

remarks. 

Status of the Claims 

Claims 1-7 stand rejected. Claim 1 has been amended to include the subject matter of 

claim 4 and to provide clarification. Claim 4 has been cancelled, and claims 2 and 5 have been 

amended to correct antecedent basis and dependency. New claim 8 has been added. Claims 1-3 

and 5-8 remain pending. 

Claim Objections 

Claim 2 and 4 were objected to because of minor informalities. Applicant has amended 

claim 2 to recite "on the same" as suggested in the Office Action. Applicant has canceled claim 

4 and incorporated the subject matter into claim 1, reciting "grating is in a range of 41 to 46 

degrees," as suggested in the Office Action. Accordingly, Applicant requests that the objections 

be withdrawn. 

Rejections under 35 U.S.C. § 102 

Claims 1-4 and 6 were rejected under 35 U.S.C. § 102(a)(2) as allegedly being 

anticipated by US Pat. Pub. No. 2017/0168252 (Pczcshki). Applicant respectfully traverses. 

Claim 1 is directed to a multi-channel parallel optical receiving device comprising, inter 

alia, a carrier, a light receiving chip, a plurality of optoelectronic diodes, and an arrayed 

waveguide grating. The arrayed waveguide grating includes a top surface at a predetermined 

angle causing optical signals to be reflected by the top surface to a photosensitive surface of the 

optoelectronic diodes. Claim 1 has been amended to clarify that "the top surface defined by an 

output end of the arrayed waveguide grating is at a predetermined angled" causing the optical 

signals to be reflected. 

Claim 1 is also amended to clarify that "a substantial portion of the arrayed waveguide 

grating is disposed on the top surface of the carrier." Support for this amendment may be found, 

for example, in FIG. 4, which shows an embodiment with the entire arrayed waveguide grating 6 

disposed on the carrier 8. Disposing a substantial portion of the arrayed waveguide grating 6 on 

the top surface of the carrier 8 advantageously allows the carrier to provide a guiding structure to 

align the arrayed waveguide grating 6 with the optoelectronic devices, for example, as disclosed 

in paragraph 0022 of the published specification. 

5 
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Appl. No. 15/432,242 
Amendment dated February 28, 2018 
Reply to Office action of August 29, 2017 

Pezeshki discloses an optical transceiver including circuit board 611 with a substrate on a 

forward end, a PLC 615 mounted on a spacer on the substrate, and a plurality of photodetectors 

717 positioned on the substrate. See Pezeshki, 9[9[0044-0046, FIGS. 6 and 7. Pezeshki discloses 

a folding optic structure 713 along part of a rear edge of the PLC 615 and an angled mirror of the 

folding optic structure 713 reflects light from the PLC 615 to the photodetectors 717, as shown 

in FIG. 7 reproduced below. 

719 

611 

715 717 

FIG. 7 

In contrast to the claimed invention, therefor, Pezeshki discloses a structure that is 

separate and distinct from an arrayed waveguide grating for reflecting optical signals to the 

photodetectors. Thus, Pezeshki fails to disclose an arrayed waveguide grating with a top surface 

defined by an output end of the arrayed waveguide grating at a predetermined angle, causing the 

multi-channel optical signals reflected by the top surface to be reflected to a photosensitive 

surface of the plurality of optoelectronic diodes, as recited in amended claim 1. 

Moreover, Pezeshki discloses the PLC 615 mounted only at an end portion to the 

substrate on the circuit board 611. As such, Pezeshki fails to disclose "a substantial portion of 

the arrayed waveguide grating is disposed on the top surface of the carrier," as recited in 

amended claim 1. 

Because Pezeshki fails to disclose each and every element recited in amended 

claim 1, Pezeshki fails to anticipate claim 1 or the claims dependent therefrom. 

Accordingly, Applicant respectfully requests that the rejection under 35 U.S.C. § 102 be 

withdrawn. 
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Appl. No. 15/432,242 
Amendment dated February 28, 2018 
Reply to Office action of August 29, 2017 

Rejections Under 35 U.S.C. § 103 

Claims 1-4 and 6 were rejected under 35 U.S.C. § 103 as being unpatentable over U.S. 

Patent Pub. No. 2016/0349451 (Shen) in view of Pezeshki. Claims 5 and 7 were rejected under 

35 U.S.C. § 103 as being unpatentable over Shen in view of Pezeshki and further in view of U.S. 

Patent Pub. No. 2003/0174964 (Gao). Applicant respectfully requests reconsideration in light of 

the above amendments. 

As mentioned above, claim 1 is directed to a multi-channel parallel optical receiving 

device comprising, inter alia, a carrier, a light receiving chip, a plurality of optoelectronic 

diodes, and an arrayed waveguide grating. The arrayed waveguide grating includes a top surface 

at a predetermined angle causing optical signals to be reflected by the top surface to a 

photosensitive surface of the optoelectronic devices. Claim 1 has been amended to clarify 

further that the light receiving chip is disposed on a top surface of the carrier and that the 

optoelectronic diodes and the light receiving chip are disposed on the same surface. Support for 

this amendment may be found in the original application, for example, in paragraph 0022 of the 

published specification. The present application states that disposing the optoelectronic devices 

and the light receiving chip on the same surface reduces the length of the bonding wire to 

improve integrity. See published specification, 10022. 

Claim 1 is further amended to incorporate the subject matter of dependent claim 4 and 

further recites "wherein the predetermined angle of the top surface of the output end of the 

arrayed waveguide grating is in a range of 41 to 46 degrees such that the top surface provides the 

reflection." The angle thus allows the top surface of the output end of the arrayed waveguide 

grating to reflect optical signals without requiring a separate mirror. 

Applicant respectfully submits that the proposed combination of Shen and Pezeshki fails 

to result in the claimed multi-channel parallel optical receiving device with the claimed 

combination of the optoelectronic devices and light receiving chip on the same surface, a 

substantial portion of the arrayed waveguide grating disposed on the top surface of the carrier, 

and the predetermined angle of the top surface of the output end of the arrayed waveguide 

grating in a range of 41 to 46 degrees such that the top surface provides the reflection. 

7 

AOI NDCal4-24cv09041 00002036 Page 92 of 385



Appl. No. 15/432,242 
Amendment dated February 28, 2018 
Reply to Office action of August 29, 2017 

The primary reference Shen discloses the driver 700 and the optical detector 300 

disposed on different surfaces. See Shen, FIG. 1. In particular, the driver 700 is disposed on a 

surface of the circuit 600 and the optical detector 300 is disposed on a surface of the substrate 

100. Shen also states that "the AWG structure 200 and the optical detector 300 are disposed on 

the same substrate 100, and the substrate 100 is integrally formed so it may reduce the optical 

path length between the arrayed-wavelength structure 200 and the optical detector 300." See 

Shen, 10037. As such, one skilled in the art would not have moved the optical detector 300 from 

the substrate 100 to the circuit 600 to be on the same surface as the driver 700 because it would 

increase the path length between the arrayed-wavelength structure 200 and the optical detector 

300. 

Moreover, both Shen and Pezeshki disclose the use of mirrors or reflective layers to 

reflect light to the photodetectors. In particular, Shen discloses the use of the reflective layer 420 

in FIG. 4 and paragraphs 0045 and 0046 and Pezeshki discloses an angled mirror of the folding 

optical structure 713 in paragraph 0045. Thus, a combination of Shen and Pezeshki would likely 

use a mirror or reflective layer to reflect light instead of using only the top surface to provide the 

reflection. 

Because the proposed combination of Shen and Pezcshki (and also Gao) fails to result in 

the claimed multi-channel parallel optical receiving device recited in amended independent claim 

1, as discussed above, claim 1 and the claims dependent therefrom would not have been obvious 

over this proposed combination. Accordingly, Applicant respectfully requests that the rejections 

under 35 U.S.C. § 103 be withdrawn. 

New claim 

New claim 8 is added and combines original claim 1 with original claim 5. Applicant 

submits that the prior art of record does not disclose or make obvious an arrayed waveguide 

grating including a top surface of an output end of the arrayed waveguide grating at a 

predetermined angle of 42 degrees to provide reflection to a photosensitive surface of a plurality 

of optoelectronic diodes. 

Conclusion 

The claims have been shown to be allowable over the prior art. Applicant believes that 

this paper is responsive to each and every ground of rejection cited by the Examiner in the 

Action dated August 29, 2017, and respectfully requests favorable action in this application. The 
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Appl. No. 15/432,242 
Amendment dated February 28, 2018 
Reply to Office action of August 29, 2017 

examiner is invited to telephone the undersigned, Applicant's attorney of record, to facilitate 

advancement of the present application. Please apply any charges not covered, or any credits, to 

Deposit Account 50-1705 (Reference Number AOIC006). 

Respectfully submitted, 

GROSSMAN, TUCKER, PERREAULT & 
PFLEGER PLLC 

Date: February 28, 2018 By:_ /Kevin J. Carroll/ 
Kevin J. Carroll, Reg. No. 36,384 

55 S. Commercial Street 
Manchester, NH 03101 
Telephone: (603) 668-6560 
Facsimile: (603) 668-2970 

N 
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1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

DETAILED ACTION 

Election/Restrictions 

2. Applicant's election without traverse of Group I, Claims 1-19 in the reply filed on 

08/07/2017 is acknowledged. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, 
on sale or otherwise available to the public before the effective filing date of the claimed 
invention. 

4. Claims 1-11 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by Bai 

(US Patent No. 7,532,783). 

Regarding claim 1, referring to Figures 1 A, 1 B, 2A and 2B, Bai teaches an 

arrayed waveguide grating (AWG) chip (i.e., AWG chip 110, Figs. 1 A, 1 B, 2A and 2B) 

comprising: 

a first end (i.e., input port 112, Figs. 1 A, 1 B, 2A and 2B) for coupling to an optical 

coupling receptacle to receive an optical signal comprising a plurality of channel 

wavelengths; 
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a planar lightwave circuit (PLC) (i.e., grating waveguides 116, Figs. 1 A, 1 B, 2A 

and 2B) coupled to the first end configured to demultiplex each channel wavelength of 

the plurality of channel wavelengths; 

a plurality of output waveguides (i.e., output ports 113, Figs. 1 A, 1 B, 2A and 2B) 

coupled to the PLC, each of the output waveguides configured to receive light 

corresponding to an associated demultiplexed channel wavelength launched from the 

PLC and provide the light along a first light path that extends towards a second end of 

the AWG chip; and 

a tapered region (i.e., mirror 225, and photodetector array chips 114, Figs. 1 A, 

1 B, 2A and 2B) disposed at the second end of the AWG chip configured to receive light 

via the plurality of output waveguides and reflect the same towards an output interface 

region of the AWG chip (i.e., Figures 1 A, 1 B, 2A and 2B, col. 5, lines 17-67, col. 6, lines 

1-67, col. 7, lines 1-61, and col. 10, lines 4-9). 

Regarding claim 2, Bai further teaches wherein the output interface region (i.e., 

mirror 225, and photodetector array chips 114, Figs. 1 A, 1 B, 2A and 2B) is configured to 

pass the reflected light received via the plurality of output waveguides out of the AWG 

chip along a second light path that is substantially orthogonal to the first light path. 

Regarding claim 3, Bai further teaches wherein the AWG chip (i.e., AWG chip 

110, Figs. 1 A, 1 B, 2A and 2B) defines a plurality of sidewalls extending longitudinally 

from the first end to the second end, and wherein the tapered region of the second end 

defines an angled surface that extends from a first sidewall of the plurality of sidewalls 

to a second sidewall of the plurality of sidewalls. 
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Regarding claim 4, Bai further teaches wherein the angled surface (i.e., mirror 

225, Fig. 2B) has an interior angle of about 41 to 45 degrees relative to the output 

interface region (i.e., Figs. 1 A, 1 B, 2A and 2B, col. 7, lines 25-61). 

Regarding claim 5, Bai further teaches wherein each of the output 

waveguides (i.e., output port 113, Figs. 1 A, 1 B, 2A and 2B) comprise a core material, 

and wherein a cladding material is disposed on the core material, the core material 

defining at least a portion of the plurality of sidewalls of the AWG chip (i.e., Figures 1 A, 

1 B, 2A and 2B, col. 5, lines 17-67, col. 6, lines 1-67, and col. 7, lines 1-61). 

Regarding claim 6, Bai further teaches wherein the core material of each of 

the plurality of output waveguides (i.e., output ports 113, Figs. 1 A, 1 B, 2A and 2B) has a 

first index of refraction, and a medium external to and adjacent the tapered region has a 

second index of refraction, the first index of refraction being greater than the second 

index of refraction (i.e., Figures 1A, 1 B, 2A and 2B, col. 5, lines 17-67, col. 6, lines 1-67, 

and col. 7, lines 1-61). 

Regarding claim 7, Bai further teaches wherein the core material of each of 

the plurality of output waveguides provide a portion of the angled surface, and wherein 

the angled surface (i.e., mirror 225, Fig. 1 B) is configured to reflect incident light based 

on at least an interior angle of the angled surface. 

Regarding claim 8, Bai further teaches wherein the core material comprises 

doped silica (SiOi) having an index of refraction of about 1.45 to 1.50 (i.e., Figures 1 A, 

1 B, 2A and 2B, col. 5, lines 17-67, col. 6, lines 1-67, and col. 7, lines 1-61). 
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Regarding claim 9, Bai further teaches wherein the external medium comprises 

a material having an index of refraction of about 1.0 (i.e., Figures 1 A, 1 B, 2A and 2B, 

col. 5, lines 17-67, col. 6, lines 1-67, and col. 7, lines 1-61). 

Regarding claim 10, Bai further wherein the AWG chip (i.e., AWG chip 110, Figs. 

1 A, 1 B, 2A and 2B) is configured as a 1 xN demultiplexer device whereby a single 

optical input signal is de-multiplexed into N different channel wavelengths. 

Regarding claim 11, Bai further teaches wherein the AWG chip (i.e., AWG chip 

110, Figs. 1 A and 3A) is implemented in an AWG device package. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identically disclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be 
negated by the manner in which the invention was made. 

6. Claims 12-19 are rejected under 35 U.S.C. 103 as being unpatentable over 

Dallesasse (US Patent No. 7,941,053) in view of Bai (US Patent No. 7,532,783) OR 

Welch et al (US Patent No. 7,058,263). 

Regarding claim 12, referring to Figures 1 A, 1 B, 2 and 3, Dallesasse teaches 

an optical transceiver module (i.e., optical transceiver module 100, Figs. 1 A, 1B,2  and 

3) comprising: 

a transceiver housing (i.e., transceiver housing 102, Fig. 2); 
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a multi-channel receiver optical sub-assembly (ROSA)(i.e., receiver subassembly 

503, Fig. 3) located in the transceiver housing; 

an array of detector devices (i.e., photodetectors 513, Fig. 3) disposed adjacent 

to the output of the optical demultiplexer (i.e., optical demultiplexer 512, Fig. 3); and 

a multi-channel transmitter optical assembly (TOSA) (i.e., transmitter 

subassembly 502, Fig. 3) including at least one laser package located in the 

transceiver housing for transmitting optical signals at different channel wavelengths (i.e., 

Figures 1 A, 1 B, 2 and 3, col. 7, lines 6-67, col. 8, lines 1-67, col. 9, lines 1-67, and 10, 

lines 1-15). 

Dallesasse differs from claim 12 in that he fails to specifically teach an arrayed 

waveguide grating (AWG) chip, the AWG chip comprising: a first end for coupling to an 

optical coupling receptacle to receive an optical signal comprising a plurality of channel 

wavelengths; a planar lightwave circuit (PLC) coupled to the first end configured to 

demultiplex each channel wavelength of the plurality of channel wavelengths; a plurality 

of output waveguides coupled to the PLC, each of the output waveguides configured to 

receive light corresponding to an associated demultiplexed channel wavelength 

launched from the PLC and provide the light along a first light path that extends towards 

a second end of the AWG chip; and a tapered region disposed at the second end of the 

AWG chip configured to receive light via the plurality of output waveguides and reflect 

the same towards an output interface region of the AWG chip; an array of detector 

devices disposed adjacent to the output interface region of the AWG chip. However, Bai 

in US Patent No. 7,532,783 teaches an arrayed waveguide grating (AWG) chip (i.e., 
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AWG chip 110, Figs. 1 A, 1 B, 2A and 2B) comprising: a first end (i.e., input port 112, 

Figs. 1 A, 1 B, 2A and 2B) for coupling to an optical coupling receptacle to receive an 

optical signal comprising a plurality of channel wavelengths; a planar lightwave circuit 

(PLC) (i.e., grating waveguides 116, Figs. 1A, 1 B, 2A and 2B) coupled to the first end 

configured to demultiplex each channel wavelength of the plurality of channel 

wavelengths; a plurality of output waveguides (i.e., output ports 113, Figs. 1 A, 1 B, 2A 

and 2B) coupled to the PLC, each of the output waveguides configured to receive light 

corresponding to an associated demultiplexed channel wavelength launched from the 

PLC and provide the light along a first light path that extends towards a second end of 

the AWG chip; and a tapered region (i.e., mirror 225, and photodetector array chips 

114, Figs. 1 A, 1 B, 2A and 2B) disposed at the second end of the AWG chip configured 

to receive light via the plurality of output waveguides and reflect the same towards an 

output interface region of the AWG chip (i.e., Figures 1 A, 1 B, 2A and 2B, col. 5, lines 

17-67, col. 6, lines 1-67, col. 7, lines 1-61, and col. 10, lines 4-9). OR, Welch et al in US 

Patent No. 7,058,263 teaches an arrayed waveguide grating (AWG) chip (i.e., AWG 

chip 30, Figs. 28A, 28B, and 64) comprising: a first end for coupling to an optical 

coupling receptacle to receive an optical signal comprising a plurality of channel 

wavelengths; a planar lightwave circuit (PLC) coupled to the first end configured to 

demultiplex each channel wavelength of the plurality of channel wavelengths; a plurality 

of output waveguides coupled to the PLC, each of the output waveguides configured to 

receive light corresponding to an associated demultiplexed channel wavelength 

launched from the PLC and provide the light along a first light path that extends towards 
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a second end of the AWG chip; and a tapered region disposed at the second end of the 

AWG chip configured to receive light via the plurality of output waveguides and reflect 

the same towards an output interface region of the AWG chip (i.e., Figures 28A, 28B, 

and 64, col. 31, lines 15-54). Based on this teaching, it would have been obvious to one 

having skill in the art at the time the invention was made to incorporate the arrayed 

waveguide grating (AWG) chip, the AWG chip comprising: a first end for coupling to an 

optical coupling receptacle to receive an optical signal comprising a plurality of channel 

wavelengths; a planar lightwave circuit (PLC) coupled to the first end configured to 

demultiplex each channel wavelength of the plurality of channel wavelengths; a plurality 

of output waveguides coupled to the PLC, each of the output waveguides configured to 

receive light corresponding to an associated demultiplexed channel wavelength 

launched from the PLC and provide the light along a first light path that extends towards 

a second end of the AWG chip; and a tapered region disposed at the second end of the 

AWG chip configured to receive light via the plurality of output waveguides and reflect 

the same towards an output interface region of the AWG chip; an array of detector 

devices disposed adjacent to the output interface region of the AWG chip as taught by 

Bai OR Welch et al in the system of Dallesasse. One of ordinary skill in the art would 

have been motivated to do this sine allowing improving the performance of the system. 

Regarding claim 13, the combination of Dallesasse and Bai OR Welch et al 

teaches wherein an air gap separates the output interface region of the AWG chip and 

the array of detector devices (i.e., Fig. 2B of Bai, OR Figs. 28A and 28B of Welch et al). 
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Regarding claim 14, the combination of Dallesasse and Bai OR Welch et al 

teaches wherein the output interface region of the AWG chip is separated from the array 

of detector devices by about 50 microns (i.e., Fig. 2B of Bai, OR Figs. 28A and 28B of 

Welch et al). 

Regarding claim 15, the combination of Dallesasse and Bai OR Welch et al 

teaches wherein the AWG chip defines a plurality of sidewalls extending longitudinally 

from the first end to the second end, and wherein the tapered region of the second end 

defines an angled surface that extends from a first sidewall of the plurality of sidewalls 

to a second sidewall of the plurality of sidewalls (i.e., Fig. 2B of Bai, OR Figs. 28A and 

28B of Welch et al). 

Regarding claim 16, the combination of Dallesasse and Bai OR Welch et al 

teaches wherein the angled surface has an interior angle of about 41 to 45 degrees 

relative to the output interface region (i.e., Fig. 2B of Bai, OR Figs. 28A and 28B of 

Welch et al). 

Regarding claim 17, the combination of Dallesasse and Bai OR Welch et al 

teaches wherein each of the output waveguides comprise a core material, and wherein 

a cladding material is disposed on the core material, the core material defining at least a 

portion of the plurality of sidewalls of the AWG chip (i.e., Fig. 2B of Bai, OR Figs. 28A 

and 28B of Welch et al). 

Regarding claim 18, the combination of Dallesasse and Bai OR Welch et al 

teaches wherein the core material of each of the plurality of output waveguides provide 

a portion of the angled surface, and wherein the angled surface is configured to reflect 

AOI NDCal4-24cv09041 00002058 Page 114 of 385



Application/Control Number: 15/137,823 

Art Unit: 2636 

Page 10 

incident light based on at least an interior angle of the angled surface relative to the 

output interface of the AWG chip (i.e., Fig. 2B of Bai, OR Figs. 28A and 28B of Welch et 

al). 

Regarding claim 19, the combination of Dallesasse and Bai OR Welch et al 

teaches wherein the transceiver is a Small Form-factor Pluggable (SFP) transceiver 

module and the ROSA is configured to receive at least four different channel 

wavelengths at transmission rates of at least about 25 Gbps per channel (i.e., Figs. 2 

and 3 of Dallesasse). 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Nagarajan (Pub. No.: US 2015/0249501) discloses optical module. 

8. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Hanh Phan whose telephone number is (571)272-3035. 

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

supervisor, Kenneth Vanderpuye, can be reached on (571)272-3078. The fax phone 

number for the organization where this application or proceeding is assigned is 

(571)273-8300. 
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Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is (703)305-

4700. 

/HANH PHAN/ 

Primary Examiner, Art Unit 2636 
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