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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 
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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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