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WRITTEN OPINION OF THE ! International application No. 

INTERNATIONAL SEARCHING AUTHORITY Ii 
PCT/US2017/029350 

I Box No. I Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

a translation of the international application into 
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

which is the language of a translation 

2. This opinion has been established taking into account the rectification of an obvious mistakce authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.1(a)). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has 
been established on the basis of a sequence listing: 

a. 
❑ 

forming part of the international application as filed: 

jj in the form of an Annex C/ST.25 text file.. 

❑ on paper or in the form of an image file. 

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

c.  furnished subsequent to the international filing date for the purposes of international search only: 

in the form of an Annex C/ST.25 text fi le (Rule 13ter.I(a)). 

on paper or in the form of an image file (Rule 13ter.l(b) and Administrative Instructions, Section 713). 

4.El  In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the infonnation in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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I 
WRITTEN OPINION OF THE International application No 

INTERNATIONAL SEARCHING AUTHORITY I PCT/US2017/029350 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Statement 

Novelty (N) Claims 12-19 YES 

Claims 1-11,20 NO 

Inventive step (IS) Claims None YES 

Claims 1-20 NO 

Industrial applicability (IA) Claims 1-20 YES 

Claims None NO 

2. Citations and explanations: 

Claims 1-11 and 20 lack novelty under PCT Article 33(2) as being anticipated by Bai. 

Regarding Claim 1, Be! discloses an arrayed waveguide grating (AWG) chip (Hybrid receiver 100 also includes an optical demultiplexer in 
the silicon bench ... the optical demultiplexer includes an arrayed waveguide grating (AWG) 110 ... Col.5, Ln.37 - 55; FIg.1A) comprising: 
a first end for coupling to an optical coupling receptacle to receive an optical signal comprising a plurality of channel wavelengths (In an 
embodiment, the input port 112 Is optically coupled to an optical fiber 119 for receiving a DWDM optical signal ... Col.5, Ln.56 - Col.6, 
Ln.6); a planar lightwave circuit (PLC) coupled to the first end configured to demultiplex each channel wavelength of the plurality of 
channel wavelengths (In a specific embodiment, the optical demultiplexer includes an arrayed waveguide grating (AWG) 110 made in a 
silica-on-silicon planar lightwave circuit (PLC) in the silicon bench. Col.5, Ln.37 - 55; Fig.1A); a plurality of output waveguides coupled to 
the PLC (... the AWG 110 includes ... multiple output ports 113 ... Col.5, Ln.56 - Col.6, Ln.6; Fig .1A), each of the output waveguides 
configured to receive light corresponding to an associated demultiplexed channel wavelength launched from the PLC (In a specific 
embodiment, each of the output ports outputs a demultiplexed optical signal. In some embodiments, each output port of the AWG has a 
center wavelength and pass band.associated with light transmission. Col.5, Ln.56 - Col.6, Ln.6;,Fig.1A) and provide the light along a first 
light path that extends towards a second end of the AWG chip (... at an end point of an output waveguide with a 45 degrees surface 
terminating the waveguide ... Col.7, Ln.48 -61; Fig.2B); 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 (For example, 
a gap is formed in the silica layer at an end point of an output waveguide with a 45 degrees surface terminating the waveguide to allow 
total internal reflection. 001.7, Ln.48 -61; Fig.2B). 

Regarding Claim 2, Bai discloses the AWG chip of claim 1, wherein the output interface region 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 (In an embodiment, light coming out of each output waveguide is reflected to the surface of the PLC and collected by a 
corresponding photodetector, e.g., 214. Col.7, Ln.26 - 47; ... with a 45 degrees surface terminating the waveguide ... Col.7, Ln.48 -61; It is 
well known to all that such 45 degree structure will result,in orthogonal reflected light path). 

Regarding Claim 3, Bai discloses the AWG chip of claim 1, wherein the AWG chip defines a plurality of sidewalls extending longitudinally 
from the first end to the second end (the upper and lower side of waveguide 121 in Fig.1 B), and wherein the tapered region of the second 
end defines an angled surface thatextends from a first sidewall of the plurality of sidewalls to a second sidewall of the plurality of sidewalls 
(... at an end point of an output waveguide with a 45 degrees surface terminating the wavegulde ... Col.7, Ln.48 -61; Fig.2B). 

Regarding Claim 4, Bai discloses the AWG chip of claim 3, wherein the angled surface has an interior angle of about 41 to 45 degrees 
relative to the output interface region (... with a 45 degrees surface terminating the waveguide ... Col.7, Ln.48 -61; Fig2B). 

Regarding Claim 5, Bai discloses the AWG chip of claim'3, wherein each of the output waveguides comprise a core material, and wherein 
a cladding material is disposed on the core material (As shown, a wavegulde includes doped silica region 121 enclosed in an undoped 
silica layer 122 on a silicon substrate 124. Col.6, Ln.7 - 24; Fig.1B), the core material defining at least a portion of the plurality of sidewalls 
of the AWG chip (waveguide 121 in Fig.1B). 

Regarding Claim 6, Bai discloses the AWG chip of claim 5, wherein the core material of each of the plurality of output waveguides 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 (In a specific embodiment, the doped silica region 121 has a higher Index of 
refraction than the undoped silica region. Cole, Ln.7 - 24). 

Regarding Claim 7, Be! discloses the AWG chip of claim 5. wherein the core material of each of the plurality of output waveguides provide 
a portion of the angled surface (For example, a gap is formed in the silica layer at an end point of an output waveguide with a 45 degrees 
surface terminating the waveguide ... Col.7, Ln.48 -61; Flg.25), and wherein the angled surface is configured to reflect incident light based 
on at least an interior angle of the angled surface (... with a 45 degrees surface terminating the waveguide to allow total internal reflection. 
Col.7, Ln.48 -61; Fig.2B). 

Regarding Claim 8, Bai discloses the AWG chip of claim 5, wherein the core material comprises doped silica (SI02) having an index of 
refraction of about 1.45 to 1.50 (Ina specific example, the doped silica region 121 has a index of refraction of about 1.47, ... Col.6, Ln.7 - 
24). 
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Supplemental Box 

In case the space in any of the preceding boxes is'not sufficient. 
Continuation of 

Regarding Claim 9, Bai discloses the AWG chip of claim 6, wherein the external medium comprises a material having an index of 
refraction of about 1.0 (... in silica-air interface ... Col.7, Ln.48 -61; It is well known that the refractive index of air is about 1.0). 

Regarding Claim 10, Be! discloses the AWG chip of claim 1, wherein the AWG chip is configured as a IxN demultiplexer device whereby 
a single optical input signal is de-multiplexed into N different channel wavelengths (These waveguides have varying lengths for 
performing wavelength division multiplexing and demultiplexing functions. in a specific embodiment, each of the output ports outputs a 
demultiplexed optical signal. Col.5, Ln.56 - Col.6, Ln.6). 

Regarding Claim 11, Bai discloses the AWG chip of claim 1, wherein the AWG chip is implemented in an AWG device package (Fig. 1A 
is a simplified top view diagram of a hybrid Integrated DWDM receiver according to an embodiment of the present invention. Col.5, Ln.37 
- 55; Fig.1A). 

Regarding Claim 20, Be! discloses a method of forming an arrayed wavegulde grating (AWG) (Fig. 4 Is a simplified flowchart of a method 
for making an integrated DWDM receiver according to an embodiment of the invention. Col.8, Ln.24 - 30) comprising: depositing 
sequential layers of cladding and core material onto a substrate to form a planar lightwave circuit (PLC) (... forming a first un-doped silica 
sub-layer on the silicon layer; forming a doped silica sub-layer on the first un-doped silica sub-layer; Cot.B, Ln.49 - 52); removing a 
portion of the substrate to expose an output interface region of the PLC (The recess includes a first surface that terminates a 
corrosponding one of the output waveguides. Col.8, Ln,58 - Col.9, Ln.9); and removing a portion of the PLC to provide a tapered region 
proximal to the output Interface region of the PLC (... is formed by first forming a recess region in the first region of the silica layer. Col.8, 
Ln.58 - Col.9, Ln.9). 

Claims 12 and 14-19 lack an inventive step under PCT Article 33(3) as being obvious over Bai In view of Ho et al. (hereinafter Ho). 

Regarding Claim 12, Bai discloses a multi-channel receiver optical sub-assembly (ROSA) including an AWG chip (Hybrid receiver 100 
also includes an optical demultiplexer In the silicon bench .... the optical demultiplexer includes an arrayed wavegulde grating (AWG) 110 
... Col.5, Ln.37 - 55; Fig.1A) comprising: a first end for coupling to an optical coupling receptacle to receive an optical signal comprising a 
plurality of channel wavelengths (In an embodiment, the input port 112 is optically coupled to an optical fiber 119 for receiving a DWOM 
optical signal ... Col.5, Ln.56 - Col.6, Ln.6); a planar lightwave circuit (PLC) coupled to the first end configured to demultiplex each 
channel wavelength of the plurality of channel wavelengths (In a specific embodiment, the optical demultiplexer includes an arrayed 
wavegulde grating (AWG) 110 made in a silica-on-silicon planar lightwave circuit (PLC) in the silicon bench. Col.5, Ln.37 - 55; Fig.1A); a 
plurality of output waveguides coupled to the PLC (... the AWG 110 includes ... multiple output ports 113 ... Col.5, Ln.56 - Col.6, Ln.6; 
Fig.1A), each of the output waveguides configured to receive light corresponding to an associated demultiplexed channel wavelength 
launched from the PLC (In a specific embodiment, each of the output ports outputs a demultiplexed optical signal. In some embodiments, 
each output port of the AWG has a center wavelength and pass band associated with light transmission. Col.5, Ln.56 - Col.6, Ln.6; 
Fig.1A) and provide the light along a first light path that extends towards a second end of the AWG chip (... at an end point of an output 
waveguide-with-a 45 degrees surfaceterminating-the-waveguide Col.7,Ln.48 -61; Fig.2B); and_a_tapered_region disposed atthe_. __ 
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 (For example, a gap is formed in the silica layer at an end point of an output waveguide with a 45 
degrees surface terminating the wavegulde to allow total internal reflection. Col.7, Ln.48 -61; Fig.2B); an array of detector devices 
disposed adjacent to the output interface region of the AWG chip (... and directed up toward a photodetector, which is mounted above 
the reflecting surface as described below. Col.8, Ln.58 - Col.9, Ln.9); 
Be! fails to explicitly disclose a transceiver housing; a multi-channel receiver optical sub-assembly (ROSA) located In the transceiver 
housing and arrayed waveguide grating (AWG) chip, and a multi-channel transmitter optical assembly (TOSA) including at least one 
laser package located in the transceiver housing for transmitting. optical signals at different channel wavelengths. 
Ho teaches an optical transceiver module (The transceiver module 202 ... Col.5, Ln.32 - 48; Fig.2) comprising: a transceiver housing (... 
includes a transceiver housing 210 ... Col.5, Ln.32 - 48; Fig.2); a multi-channel receiver optical sub-assembly (ROSA) located in the 
transceiver housing and arrayed waveguide grating (AWG) chip (... a multi-channel ROSA 230, ... Col.5, Ln.32 - 48; Fig.2), ... and a 
multi-channel transmitter optical assembly (TOSA) (... containing the temperature controlled multi-channel TOSA 220, ... Col.5, Ln.32 - 
48; Fig.2) including at least one laser package located in the transceiver housing (One embodiment of the multi-channel TOSA 120 
includes an array of lasers 122, such as laser diodes, ... Col.4, Ln.18 - 30; Fig.1) for transmitting optical signals at different channel 
wavelengths (... the lasorc 122 may be tunable lasers that generate the optical signals at the respective channel wavelengths. Col.4, 
Ln.31 - 49). 
It would have been obvious to one of ordinary skill in the art at the time of the Invention to modify Bai with the teaching of Ho for the 
purpose of forming demultiplexer including AWG (see Bel; Col.5, Ln.37 - 55). 

Regarding Claim 14, modified Bal discloses the optical transceiver module of claim 12, wherein the output interface region of the AWG 
chip is separated from the array of detector devices (...a gap Is formed in the silica layer at an end point of an output waveguide...Col.7, 
Ln.48 -61; Fig.2B). 
Bai fails to explicitly disclose the output interface region of the AWG chip is separated from the array of detector devices by about 50 
microns. 
However, determining the optimal distance between components that provides the transmission of the highest quality optical signals 
across the transmitted wavelengths in such en optical system is a matter of routine experimentation for one of ordinary skill in the art. 
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Bai by providing the'output of the AWG 
chip separated from the array of detector devices by about 50 microns for the purpose of optimizing the transmitted signal across the 
utilized wavelengths, since, discovering the optimum value of a result effective variable requires only routine skill in the art. 
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Regarding Claim 15, modified Be! discloses the optical transceiver module of claim 12, 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 (... at an end 
point of an output waveguide with a 45 degrees surface terminating the waveguide ... Col.7, Ln.48 -61; Fig.2B). 

Regarding Claim 16, modified Bai discloses the optical transceiver module of claim 15, wherein the angled surface has an Interior angle 
of about 41 to 45 degrees relative to the output Interface region (... with a 45 degrees surface terminating,the waveguide ... Col.7, Ln.48 
-61; Fig2B). 

Regarding Claim 17, modified Bai discloses the optical transceiver module of claim 15, wherein each of the output waveguides comprise 
a core material, and wherein a cladding material is disposed on the core material (As shown, a waveguide includes doped silica region 
121 enclosed in an undoped silica layer 122 on a silicon substrate 124. Col.6, Ln.7 - 24; Fig. 'I B), the core material defining at least a 
portion of the plurality of sidewalls of the AWG chip (waveguide 121 in Fig.1 B). 

Regarding Claim 18, modified Bai discloses the optical transceiver module of claim 17, wherein the core material of each of the plurality 
of output waveguldes provide a portion of the angled surface (For example, a gap is formed in the silica layer at an end point of an output 
waveguide with a 45 degrees surface terminating the waveguide ... Col.7, Ln.48 -61; Fig.2B), and wherein the angled surface is 
configured to reflect incident light based on at least an interior angle of the angled surface relative to the output interface of the AWG rhip 
(... with a 45 degrees surface terminating the waveguide to allow total internal reflection. Col.7, LnA8 -61; Fig.2B). 

Regarding Claim 19, modified Sal discloses the optical transceiver of claim 12, and further discloses a hybrid receiver 100 includes an 
optical demultiplexer In the silicon bench (Hybrid receiver 100 also includes ... the optical demultiplexer includes an arrayed waveguide 
grating (AWG) 110 .._ Col.5, Ln.37 - 55; Fig.1A). 
Bel fails to explicitly disclose the transceiver is a Small Formfactor 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. 
Ho teaches the transceiver is a Small Formfactor Pluggable (SFP) transceiver module (The transceiver module 202 ... may thus be 
designed to have a relatively small form factor with minimal space. Col.5, Ln.32 - 48. The dual fiber type direct link adapter 250 is also 
configured to receive pluggable optical connectors ... Col.5, Ln.49 - 61) and the ROSA is configured to receive at least four different 
channel wavelengths at transmission rates of at least about 25 Gbps per channel (Other data rates and modulation schemes may also 
be used. Col.5, Ln.1 - 13). 
It would have been obvious to one of ordinary skill in the art at the time of the Invention to modify Be! with the teaching of Ho for the 
purpose 
of forming demultiplexer including AWG (see Bai; Col.5, Ln.37- 55). 

Claim 13 lacks an inventive step under PCT Article 33(3) as being obvious over Bai in view of Ho et al. (hereinafter Ho) and Cheben et
al: (hereinafter Cheben) — - -------- -- ------ -------------------------------------------- -------- --- - --- ------------------------ ---------

Regarding Claim 13, modified Bai discloses the optical transceiver module of claim 12, and further discloses an array of detector devices 
( .. and directed up toward a photodetector, which is mounted above the reflecting surface as described below. Col.8, Ln.58 - Col.9, 
Ln.9). - - -
Bai fails to explicitly disclose an air gap separates the output interface region of the AWG chip and the array of detector devices. 
Cheben teaches an air gap separates the output interface region of the AWG chip and the array of detector devices (The residual 
substrate 9 underneath the reflective element and the thinned aperture 8 are optional, the latter may be used to reduce distance between 
the reflection element and the second device that intercepts or emits the out-of-plane wave. Col.3, Ln.46 - 57; Fig.1a. The second device 
can be either an optical waveguide or an array of thereof, a photodetector or an array of thereof, ... Ccl.7, Ln.7 - 18). 
It would have been obvious to one of ordinary skill in the art at the time of the Invention to modify Be! with the teaching of Cheben for the 
purpose of positioning photodetector to interecept reflected light from waveguide (see Cheben; Col.3, Ln.46 - 57). 

Claims 1-20 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can 
be made ur used iu industry., 
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Art Unit: 2874 

DETAILED ACTION 

This office action is in response to the amendment filed February 28, 2018. In 

accordance with this amendment, claims 1, 2, and 5 have been amended, claim 4 has 

been canceled, while new independent claim 8 has been added. 

Claims 1-3 and 5-8 are pending. Claims 1 and 8 are in independent form. 

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. 

Information Disclosure Statement 

2. The prior art documents submitted by Applicant in the Information Disclosure 

Statements filed on March 1, 2018, have been considered and made of record (note 

attached copy of forms PTO-1 449). The Examiner notes that the incorrect U.S. 

Application number was cited and has been corrected to 15/137,823. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.—The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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4. Claims 1-3 and 5-7 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-

AIA), second paragraph, as being indefinite for failing to particularly point out and 

distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AIA 

the applicant regards as the invention. Regarding amended independent claim 1, the 

term "a substantial portion of the arrayed waveguide grating (AWG)" does not meet 

the requirements for definiteness under 35 U.S.C. 112(b). The original disclosure filed 

February 14, 2017 does not define such term, and there is no clear meaning for the 

metes-and-bounds in the claim language. In particular, it is unclear from this claim 

language when a prior art AWG would have a nonsubstantial portion thereof on a 

surface. Additionally, Applicant's original disclosure does not use or define this 

language added. As such, the clear claiming required by 35 U.S.C. 112(b) is not met. 

Claims 2-3 and 5-7 are rejected at least as being dependent from claim 1. 

Claim Rejections - 35 USC § 102 

5. 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. 

6. 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: 
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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. 

7. Claims 1-3, 5, and 8 are rejected under 35 U.S.C. 102(a)(2) as being anticipated 

by Ho et al. US 2017/0307819 Al. The effectively filed date of Ho et al. '819 is April 25, 

2016. 

The applied reference may have a common Assignee with the instant application. 

Based upon the earlier effectively filed date of the reference, it constitutes prior art 

under 35 U.S.C. 102(a)(2). This rejection under 35 U.S.C. 102(a)(2) might be overcome 

by: (1) a showing under 37 CFR 1.130(a) that the subject matter disclosed in the 

reference was obtained directly or indirectly from the inventor or a joint inventor of this 

application and is thus not prior art in accordance with 35 U.S.C. 102(b)(2)(A); (2) a 

showing under 37 CFR 1.130(b) of a prior public disclosure under 35 U.S.C. 

102(b)(2)(B) if the same invention is not being claimed; or (3) a statement pursuant to 

35 U.S.C.102(b)(2)(C) establishing that, not later than the effective filing date of the 

claimed invention, the subject matter disclosed in the copending application and the 

claimed invention were either owned by the same person or subject to an obligation of 

assignment to the same person or subject to a joint research agreement. 

Ho et al. US 2017/0307819 Al teaches (ABS; Figures 1, 3, 4, 5A, 8, 9; 

corresponding text, in particular paragraphs [0016] - [0046]; Claims) a multi-charnel 

parallel optical receiving device (Figs. 4 and 9), comprising: a carrier 302 and a light 

receiving chip (at least TIA); a plurality of optoelectronic diodes 804 disposed on a top 
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surface (at 502 substrate) of an end of the carrier. (Fig. 8), and the plurality of 

optoelectronic diodes electrically connected to the light receiving chip (by 901; Fig. 8), 

wherein the optoelectronic diode and the light receiving chip are disposed on the same 

surface (at 502); an optical fiber connector 314/315 disposed in another end of the 

carrier (left in Fig. 4); an arrayed waveguide grating 402 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 (AWCs)); wherein a "substantial portion" of the AWG 402 is disposed 

on the top surface of the carrier; and wherein the optical signals are divided (MUX / 

DEMUR) 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, causing the mutt€-channel optical signals 

reflected by the top surface to be reflected to an 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 AWG is in a range of 41 to 46 degrees such 

that the top surface provides the reflection (paragraph [0041]), which clearly, fully meets 

Applicant's claimed structural limitations for sole pending independent claims 1 and 8 

(about 41 to 45 degrees meets "42 ) 

Regarding claim 2, the OE diodes can be disposed on a / the same circuit board 

during optical and electrical integration in Ho et al. 819. 
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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 5, see Ho et al. 819 paragraph [0041]). 

8. Claims 1-3 and 6 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by 

Gamache et al. U.S.P. No. 9,341,786 B1. The effectively filed date of Gamache et al. 

'789 is July 28, 2015. 

Gamache et al. U.S.P. No. 9,341,786 B1 teaches (ABS; Figures 1 A, 1 B, 2A, 2C, 

6A, 6B, 7A, 7C; corresponding text, in particular column 4, line 50 through column 8, 

line 49; Claims) a rnulti-channel parallel optical receiving device (Figs. 1A. 16, and 2C; 

specifics of AWG attachment €n Figs. 6A and 6B), comprising: a carrier 102 (also 104 on 

top of 102) and a light receiving chp" disposed on a top surface of the carrier (column 

6, lines 18-25 discussed many "electrica " and „ch€p" functions in/on the carrier 102); a 

plurality of optoelectronic diodes (within 104; see column 4, lines 50-67) disposed on a 

top surface of an end of the carrier, and the plurality of optoelectronic diodes electrically 

connected to the light receiving chip (column 6, lines 18-25), wherein the optoelectronic 

diode and the light receiving chip are disposed on the same surface (at 102/104); an 

optical fiber connector 116 disposed in another end of the carrier (left in Fig. 1 A); an 

arrayed waveguide grating 610A/610B (Figs. 6A and 6B interchangeable optical sub-

elernents) 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 
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optical signal from the optical fiber (fibers are coupled to PLC (A `Cs) at left); wherein a 

"substantial portion" of the AWG 402 is disposed on the top surface of the carrier; and 

wherein the optical signals are divided (MUX / DEMUX) 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, 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, wherein the predetermined angle of the top surface defined 

by the output end of the AWG is in a range of 41 to 46 degrees such that the top 

surface provides the reflection (the °'top surface" of the AWG in Figs. 6A and 6B causes 

light to be reflected toward the photo-diodes), which clearly, fully meets Appl€cant's 

claimed tr ctur l limitations for independent claim 1. 

The Examiner notes that the claim term "light receiving chip" may be confusing 

because no "light" appears to be "received" by this chip. However, Applicant's may be 

their own lexicographer and this "chip" is most closely associated with TIA components. 

Regarding claim 2, the OE diodes can be disposed on a / the same circuit board 

during optical and electrical integration in Carnache (as shown in Figs. IA and 1B). 

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 in Car ache Figs. 6A and 6B. 
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Regarding claim 6, lenses (rnicrolens array(s)) are shown in operation of some 

embodiments of Carnache to couple between optical fiber(s) and the corresponding 

element during optical operation, and would have been recognized in operation of the 

AWG to improve optical coupling performance as needed, 

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: 

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

nonobviousness. 

12. Claims 5 and 8 are rejected under 35 U.S.C. 103 as being unpatentable over 

Gamache et al. U.S.P. No. 9,341,786 B1, relating to base independent claim 1, and 

further in view of Gunn, I I I et al. U.S.P. No. 7,162,124 B1. 

Regarding independent claim 1, Gamache et al. U.S.P. No. 9,341,786 B1 

teaches (ABS; Figures 1 A, 1 B, 2A, 2C, 6A, 6B, 7A, 7C; corresponding text, in particular 

column 4, line 50 through column 8, line 49; Claims) a multi-channel parallel optical 

receiving device (Figs. IA, 1 B, and 2C; specifics of AWG attachment in Figs. 6A and 

6B), comprising: a carrier 102 (also 104 on top of 102) and a light receiving °°chip" 

disposed on a top surface of the carrier (column 6, lines 18-25 discussed many 

":electrical" and °°chip" functions in/on the carrier 102); a pluralily of optoelectronic diodes 

(within€ 104; see column 4, lines 50-67) disposed on a top surface of an end of the 

carrier, and the plurality of optoelectronic diodes electrically connected to the 

light receiving chip (column 6, lines 18-25), wherein the optoelectronic diode and the 

light receiving chip are disposed on the same surface (at 102/104);  an optical fiber 

connector 116 disposed in another end of the carrier (left in Fig. 1A); an 

arrayed waveguide grating 610A/610B (Figs. 6A and 6B interchangeable optical sub-

elements) 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) at left); wherein a 
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"substantial portion" of the AWG 402 is disposed on the top surface of the carrier; and 

wherein the optical signals are divided (MUX / DEMUX) into nnulti-cannel 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, 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, wherein the predetermined angle of the top surface defined 

by the output end of the AWG is in a range of 41 to 46 degrees such that the top 

surface provides the reflection (the "top surface" of the AWG in Figs. 6A and 6B causes 

light to be reflected toward the photo-diodes). The Examiner notes that the claim term 

"light receiving chip" may be confusing because no "light" appears to be "received" by 

this chip. However, Applicant's may be their own lexicographer and this "chip" is most 

closely associated with TIA components. 

Regarding further dependent claim 5, and new independent claim 8, there is no 

exact teaching in Gamache et al. '786 to the predetermined angle of reflection to be "42 

degrees." Gamache is silent to this 42 degree amount. 

However, this range, starting with 40 to 45 degrees, and being in the exact 

degree of 42 degrees, is known in the optical coupling art. Gunn, III et al. U.S.P. No. 

7,162,124 B1 teaches (ABS; Figs.; column 3, line 34 through column 4, line 14) an 

optical element coupling signals down into another optical device, and in particular in 

that these signals are coupled at 42 degrees (less than 43 degrees, to 41 degrees; see 
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column 3, line 34 through column 4, line 14). This angled degree of reflection / coupling 

is known in the art, at the time of the effective filing of the current application. 

Since Gamache et M. 786 and Gunn III '124 are both from the same field of 

endeavor, the purpose disclosed by Gunn III '124 would have been recognized in the 

pertinent art of Garnache et al. '786. 

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

have recognized the teaching of Gunn III '124, to use optical coupling at a degree of 

reflection of 42 degrees (and between generally 40 and 45 degrees), in the device of 

Gamache et al. '786 to improve optical coupling efficiency and results. The Examiner 

notes that Gamache et al. '786 is silent to the exact degree of "42", as being somewhere 

between 40 and 45 degrees in operation. See KSR v. Teleflex, 127 S.Ct. 1727 (2007). 

Dependent claim 5, and new independent claim 8, cannot be said to impart any 

patentable distinction when reviewing the combined teachings of Gamache and Gunn 

III '124. 

13. Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Gamache et 

al. U.S.P. No. 9,341,786 B1, relating to base independent claim 1, and further in view of 

Gao et al. US 2003/0174964 Al. 

Regarding independent claim 1, Gamache et al. U.S.P. No. 9,341,786 Bl 

teaches (ABS; Figures 1 A, 1 B, 2A, 2C, 6A, 6B, 7A, 7C; corresponding text, in particular 

column 4, line 50 through column 8, line 49; Claims) a multi-channel parallel optical 

receiving device (Figs. IA, 1 B, and 20; specifics of AWG attachment in Figs. 6A and 
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6B), comprising: a carrier 102 (also 104 on top of 102) and a light receiving "chip" 

disposed on a top surface of the carrier (column 6, lines 13-25 discussed many 

electrical" and "chip" functions in/o€n the carrier 102); a plurality of optoelectronic diodes 

(within 104, see column 4, lines 50-67) disposed on a top surface of an end of the 

carrier, and the plurality of optoelectronic diodes electrically connected to the 

light receiving chip (column 6, lines 18-25), wherein the optoelectronic diode and the 

light receiving chip are disposed on the same surface (at 102/104); an optical fiber 

connector 116 disposed in another end of the carrier (left in Fig. 1A); an 

arrayed waveguide grating 610A/010B(Figs. 6A and 6B interchangeable optical sub-

elements) 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 (AWs) at left) ; wherein a 

"substantial portion" of the AWG 402 is disposed on the top surface of the carrier; and 

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 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 an 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 AWG is in a range of 41 to 46 degrees such that the top 

surface provides the reflection (the "top surface" of the AWG in Figs. 6A and 6B causes 

light to be reflected toward the photo-diodes). The Examiner notes that the claim term 
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"light receiving chip" may be confusing because no "light" appears to be "received" by 

this chip. However, Applicant's may be their own lexicographer and this "chip" is most 

closely associated with TIA components. 

Regarding dependent claim 7, there is no express teaching in Gamache et aL 

786 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. 

Since Gamache et al. '786 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 Gamache et al. 786. 

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 Gamache et al. '786 to improve optical coupling 

efficiency. See KSR v. Teleflex, 127 S.Ct. 1727 (2007). Dependent claim 7 cannot be 
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said to impart any patentable distinction when reviewing the combined teachings of 

Garnache and Gao. 

14. Claims 1-3 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 

disposed on the top surface of the carrier (through 100, still "on the top surface of 600"; 

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), wherein the optoelectronic diode an the light receiving 

chip are <<disposed on" the same surface (300 through 100, but still meets "on" a 

surface); an optical fiber 500 (see [0044]; disclosing optical fiber(s) and/or lens(e )) 

connector disposed in another end (at right irr 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 a 

"substantial  portion'" of the AWG is disposed on the top surface of the carrier (note 

vagueness of substantial portion, but also other embodiments in Shen show positioning 

changes for placement of the AWG) wherein the optical signals are divided (see Fig. 3 
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for division of optical signals) into multi-channel optical signals in paral lel 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, causing the multi-

channel optical signals reflected by the top surface to be reflected to an photosensitive 

surface of the optoelectronic diode arranged in parallel (down reflection at 400), wherein 

the predetermined angle of the top surface by the output end of the AWG is in a range 

of 41 to 46 degrees such that the top surface provides reflection (Figs. 1-2) 

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

the OE diode receiver is a plurahty 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), comprising: a carrier 101 and an light receiving chip (chip-on-board; other 

"chips" defined by Pezeshki ; use with circuit board 103); a 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 
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coupled to PLC (AWGs): wherein the optical signals are divided (MUX / 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 multi-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]). 

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 photoreceivers that are distinct or separate components, on chip, in the 

device of Shen et al. '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 2-3 and 6, Shen (claim 6) and/or Pezeshki (claims 

2-3) teach such limitations, in that the plural OE photodetectors are on the same circuit 

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

lenses are used (claim 6; in 500 element [0044] Shen). 
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15. Claims 5 and 8 are rejected under 35 U.S.C. 103 as being unpatentable over 

Shen et al. US 2016/0349451 Al, further in view of Pezeshki et al. US 2017/0168252 

Al, and further in view of Gunn, III et al. U.S.P. No. 7,162,124 Bl. 

Regarding independent claim 1, Shen et al. US 2016/0349451 Al, and further in 

view of Pezeshki et al. US 2017/0168252 Al make obvious this claim. See the full 

rejection in section (14) above. 

Regarding further dependent claim 5, and new independent claim 8, there is 

no exact teaching in Shen '451 and Pezeshki '252 to the predetermined angle of 

reflection to be "42 degrees." Shen '451 and Pezeshki '252 is silent to this 42 degree 

amount. 

However, this range, starting with 40 to 45 degrees, and being in the exact 

degree of 42 degrees, is known in the optical coupling art. Gunn, III et al. U.S.P. No. 

7,162,124 Bl teaches (ABS; Figs.; column 3, line 34 through column 4, line 14) an 

optical element coupling signals down into another optical device, and in particular in 

that these signals are coupled at 42 degrees (less than 43 degrees, to 41 degrees; see 

column 3, line 34 through column 4, line 14). This angled degree of reflection / coupling 

is known in the art, at the time of the effective filing of the current application. 

Since Shen '451, Pezeshki '252 and Gunn III '124 are all from the same field of 

endeavor, the purpose disclosed by Gunn III '124 would have been recognized in the 

pertinent art of Shen '451 and Pezeshki '252. 

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

have recognized the teaching of Gunn III '124, to use optical coupling at a degree of 
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reflection of 42 degrees (and between generally 40 and 45 degrees), in the device of 

Shen '451 and Pezeshki '252 to improve optical coupling efficiency and results. The 

Examiner notes that Shen '451 and Pezeshki '252 is silent to the exact degree of "42", 

as being somewhere between 40 and 45 degrees in operation. See KSR v. Teleflex, 

127 S.Ct. 1727 (2007). Dependent claim 5, and new independent claim 8, cannot be 

said to impart any patentable distinction when reviewing the combined teachings of 

Shen '451 and Pezeshki '252 further in view of Gunn III '124. 

16. Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Shen et al. 

US 2016/0349451 Al, further in view of Pezeshki et al. US 2017/0168252 Al, and 

further in view of Gao et al. US 2003/0174964 Al. 

Regarding independent claim 1, Shen et al. US 2016/0349451 Al, and further in 

view of Pezeshki et al. US 2017/0168252 Al make obvious this claim. See the full 

rejection in section (14) above. 

Regarding dependent claim 7, there is no express teaching in Shen '451 and 

Pezeshki '252 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 
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from this coupling connection. GRIN lenses are also known and commonly used in the 

art. 

Since Shen '451, Pezeshki '252, 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 Shen '451 and Pezeshki '252. 

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 Shen '451 and Pezeshki '252 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 Shen '451 and Pezeshki '252, and further in view of Gao. 

Response to Arguments 

17. Applicant's arguments (pages 5-8) filed February 28, 2018 have been fully 

considered but they are not persuasive. 

18. Applicant argues for language of "disposed on the same surface" to overcome 

Shen et al. '451. See pages 7-8 filed February 28, 2018. However, the prior art of Shen 

gives multiple embodiments (location(s) of the AWG), and further that intervening 

elements (such as 100) still allows a reasonable interpretation of Shen element 300 in 

Fig. 1 to be "disposed on" element 600. As a comparison, a book stacked on another 
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book stacked on a table is still "on the surface of table", even though the "another book" 

is intervening. Even though element 300 of Shen may be located with an intervening 

element 100 in Figure 1 of Shen, the element 300 is still "disposed on" the same surface 

of element 600 as element 300. 

19. Applicant argues for language of "substantial portion of the AWG" disposed on 

the same surface to overcome Shen. See pages 7-8 filed February 28, 2018. 

However, this language is both vague and indefinite (see above rejections under 35 

U.S.C. 112(b)) as well as reasonably met by the prior art to Shen. Shen also shows 

different embodiments in which the AWG may be located as claimed. It is unclear how 

having "substantial portion" of the AWG to be located on a surface creates any 

patentable distinction over the prior art. 

20. Applicant argues for language of a "top surface" of the AWG to reflect optical 

signals to the photodiode(s) in Shen. See pages 7-8 filed February 28, 2018. Applicant 

cites Figure 4 of Shen and the reflective layer added to the end surface for coupling. 

While the Examiner does not concede that Figure 4 of Shen is overcome by the 

amendment to independent claim 1, the Examiner notes that Figure 4 is simply one 

embodiment of the AWG out coupling surface. See Figure 2 of Shen, which does not 

include this added reflective layer. At least Shen's Figure 2 clearly meets each claimed 

limitation of amended independent claim 1 in the final paragraph starting "wherein the 

optical signals are divided" in an obviousness analysis under 35 U.S.C. 103 above. 
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21. Also, based on the amendments filed February 28, 2018, the Examiner has 

conducted further searches and prior art analysis. Accordingly, additional prior art 

rejections (Ho et al. '819 and Gamache et al. '786 as the primary references) are made 

herein. This action is made FINAL. 

In ventors hip 

22. 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. 

Conclusion 

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

PTO-892 form references A-B. 

24. Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

25. 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. 

AOI NDCal4-24cv09041 00002102 Page 158 of 385



Application/Control Number: 15/432,242 

Art Unit: 2874 
Page 23 

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 
March 30, 2018 
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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 

Apr 13, 2018 03:32:20 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 CTFR 04/13/2018 AOIC006 

892 04/13/2018 AOIC006 
1449 04/13/2018 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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Doc Code: A.NE.AFCP 
Document Description: After Final Consideration Pilot Program Request 

PTO/SB/434 (05-13) 

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE 
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0 

Practitioner Docket No.: Application No.: Filing Date: 

AOIC006 15/432,242 February 14, 2017 
First Named Inventor: Title: 

LUO MULTI-CHANNEL PARALLEL OPTICAL RECEIVING DEVICE 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT 
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116. 

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under 
35 U.S.C. 111(a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is 
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c). 

2. The above-identified application contains an outstanding final rejection. 

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an 
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in 
any aspect. 

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in 
response to the outstanding final rejection. 

5. Applicant is willing and available to participate in any interview requested by the examiner concerning the present response. 

6. This certification and request is being filed electronically using the Office's electronic filing system (EFS-Web). 

7. Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR 
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request 
consideration under AFCP 2.0.] 

8. By filing this certification and request, applicant acknowledges the following: 

• Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0. 
• The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met 

(see items 1 to 7 above). For compliant submissions: 
c The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration 

(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If 
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner 
will process the submission consistent with current practice concerning responses after final rejection under 
37 CFR 1.116, e.g., by mailing an advisory action. 

c If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if 
the examiner determines that additional search and/or consideration is required and could be completed within 
the allotted time, then the examiner will consider whether the amendment places the application in condition for 
allowance (after completing the additional search and/or consideration, if required). If the examiner determines 
that the amendment does not place the application in condition for allowance, then the examiner will contact the 
applicant and request an interview. 

• The interview will be conducted by the examiner, and if the examiner does not have negotiation 
authority, a primary examiner and/or supervisory patent examiner will also participate. 

• If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar 
days from the date that the examiner first contacts the applicant, then the examiner will proceed 
consistent with current practice concerning responses after final rejection under 37 CFR 1.116. 

Signature Date 

/Kenneth M. Thompson/ July 13, 2018 
Name Practitioner 
(Print/Typed) 

Kenneth M. Thompson 
Registration No. 

72,001 
Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple 
forms if more than one signature is required, see below*. 

n * Total of forms are submitted. 
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Privacy Act Statement 

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.0 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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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 § 1.113 

Sir/Madame: 

In response to the Office Action dated April 13, 2018, please amend the application as 

follows and consider the included remarks. A request for consideration under the After Final 

Consideration Pilot (AFCP) is also included herewith. Applicant is filing this amendment within 

the three-month statutory period for reply on or before July 13, 2018. Thus, Applicant believes 

that no 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 July 13, 2018 
Reply to Office action of April 13, 2018 

IN THE CLAIMS 

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

a carrier; 

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

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

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

bonding wire, wherein the optoelectronic diodes and the light receiving chip are disposed 

directly 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, the arrayed 

waveguide grating having a first end, a middle, and a second end disposed opposite the first end, 

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 the top surface of the carrier underlies 

the middle of the arrayed waveguide grating 

grating is dis po sed on the t op  surface of the er; 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 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 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. (Previously Presented) The multi-channel parallel optical receiving device according to 

claim 1, wherein the plurality of optoelectronic diodes are disposed on the same circuit board. 

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

2 
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Appl. No. 15/432,242 
Amendment dated July 13, 2018 
Reply to Office action of April 13, 2018 

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

by the arrayed waveguide grating. 

4. (Cancelled) 

5. (Previously Presented) The multi-channel parallel optical receiving device according to 

claim 1, 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. (Currently Amended) 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 via wire 

bonding, wherein the plurality of optoelectronic diodes and the light receiving chip are directly 

disposed on the same surface; 

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

3 
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Appl. No. 15/432,242 
Amendment dated July 13, 2018 
Reply to Office action of April 13, 2018 

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

waveguide grating having a first end, a middle. and a second end disposed opposite the first end, 

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 the top surface of the carrier underlies the middle of the arrayed waveguide grating;

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 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 July 13, 2018 
Reply to Office action of April 13, 2018 

REMARKS 

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

remarks. 

Status of the Claims 

Claims 1-3 and 5-8 stand rejected. Claims 1 and 8 are sought to be amended herein. 

Support for the amendments may be found at, for example, page 4 lines 16-18 and FIGs. 1 and 4 

of Applicant's originally filed disclosure. No claims are cancelled and no new claims are added 

herein. Claims 1-3 and 5-8 remain pending. 

Rejections under 35 U.S.C. § 112 

Claims 1-3 and 5-7 were rejected under 35 U.S.C. 112 as allegedly being indefinite for 

reciting the term "a substantial portion of the arrayed waveguide grating." Without conceding as 

to the correctness of this rejection, Applicant herein amends the claims to clarify that the top 

surface of the carrier underlies the middle of the arrayed waveguide grating. See FIG. 4 of 

Applicant's originally filed specification. Accordingly, Applicant respectfully requests 

reconsideration and withdrawal of the rejections under 35 U.S.C. § 112. 

Rejections under 35 U.S.C. § 102 

Claims 1-3, 5, and 8 were rejected under 35 U.S.C. § 102(a)(2) as being anticipated by U.S. 

Patent Pub. No. 2017/0307819 (Ho). Applicant respectfully requests reconsideration. 

The instant application was assigned to Global Technology Inc., and the assignment was 

recorded on Feb. 14, 2017. See Reel/frame 041252/0582. Global technology Inc. is a wholly 

owned subsidiary of Applied Optoelectronics, Inc. who is the assignee of the Ho reference. See 

Reel/frame 038379/0560 recorded on April 26, 2016. Thus, Applicant respectfully establishes that 

as of the filing date of the instant application, February 14, 2017, the subject matter disclosed in 

the copending application and the claimed invention were owned by the same entity (Applied 

Optoelectronics, Tnc.) and subject to the exception pursuant to 35 U.S.C. 102(b)(2)(C). 

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the 

rejection of claims 1-3, 5 and 8 under 35 U.S.C. § 102(a)(2) over Ho. 

Claims 1-3, and 6 were also rejected under 35 U.S.C. § 102(a)(2) as being anticipated by 

U.S. Patent No. 9,341,786 (Gamache). Applicant respectfully requests reconsideration. 

5 
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Appl. No. 15/432,242 
Amendment dated July 13, 2018 
Reply to Office action of April 13, 2018 

Claim 1 has been amended to clarify that "the plurality of optoelectronic diodes electrically 

connected to the light receiving chip via bonding wire." Claim 1 also recites "wherein the 

optoelectronic diodes and the light receiving chip are disposed directly on the same surface." As 

discussed on page 6 lines 3-5 of Applicant's originally filed disclosure ".. the optoelectronic diodes 

and the light receiving chip 2 may be disposed on the same surface, reducing length of the bonding 

wire to improve the integrity and lower the manufacturing cost." (Emphasis added). 

Gamache discloses an optomechanical assembly for a photonic chip. Gamache Abstract. 

In Gamache the photonic chip 104 "may include an electro-optical chip, such as, for example, a 

laser diode chip, a transmitter chip, etc.; an optoelectronic chip such as, for example, a photodiode 

chip, a receiver chip; or a purely passive chip, such as, for example, an optical filter or 

demultiplexor chip; and so on." See FIG. JA of Gamache reproduced below and Col. 4 lines 50-

67. Simply stated, Gamache discloses a photonic chip 104 that integrates both light detecting and 

light converting elements into a single chip. 

134 121 
Y.....100 

135 118 124
t .._11O 106 

120 = 126 t 136 

12.2' 

125"". 13£1 
114 

108 104 
102 

116 140 

FIG. . IA 

Applicant has clarified independent claim 1 to require a multi-channel parallel optical 

receiving device with bonding wire to electrically couple the plurality of optoelectronic diodes 

electrically and the light receiving chip. In contrast, Gamache discloses integrating light detecting 

and converting elements into a single chip rather than having separate and distinct optoelectronic 

diodes and a light receiving chip that electrically couple via wire bonding, as claimed. For at least 
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these reasons, Gamache fails to anticipate independent claim 1, and the claims dependent 

therefrom, as Gamache fails to disclose each and every element of the claims. 

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the 

rejection of claims 1-3 and 6 under 35 U.S.C. § 102(a)(2) over Gamache. 

Rejections under 35 U.S.C. § 103 

Claims 5 and 8 were rejected under 35 U.S.C. § 103 as being unpatentable over Gamache 

and further in view of U.S. Patent No. 7,162,141 (Gunn). Applicant respectfully requests 

reconsideration. 

Claim 8 has been amended similarly to independent claim 1 to require bonding wire to 

electrically couple the plurality of optoelectronic diodes electrically and the light receiving chip. 

Nothing in Gunn remedies the deficiencies of Gamache discussed above with regard to 

independent claim 1. Accordingly, Applicant respectfully submits that the proposed combination 

of Gamache and Gunn fails to render claim 8 obvious as the proposed combination fails to disclose 

or suggest each and every element. 

Claim 5 depends from independent claim 1 and is allowable by virtue of its dependency. 

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the 

rejection of claims 5 and 8 under 35 U.S.C. § 103. 

Claim 7 was rejected under 35 U.S.C. § 103 as being unpatentable over Gamache and 

further in view of U.S. Patent Pub. No. 2003/0174964 (Gao). Applicant respectfully requests 

reconsideration. 

Claim 7 depends from independent claim 1 and is allowable by virtue of its dependency. 

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the rejection of 

claim 7 under 35 U.S.C. § 103. 

Claims 1-3 and 6 were also rejected under 35 U.S.C. § 103 as being unpatentable over U.S. 

2016/0349451 (Shen) and U.S. Patent Pub. No. 2017/0168252 (Pezeshki). Applicant respectfully 

requests reconsideration. 

Independent claim 1 has been amended to clarify that "the optoelectronic diodes and the 

light receiving chip are disposed directly on the same surface." 

In contrast, the primary reference Shen includes an optical detector 300 and a driver 700 

disposed on different surfaces (See FIG. 1 of Shen reproduced below). 

I1 
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