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CLAIMS 

 

1. A coherent optical mixer circuit including a 4-input-

and-4-output multimode interference circuit having a 

silicon waveguide in which the multimode interference 

circuit has two odd-numbered or even-numbered inputs that 

are connected to an input mechanism of externally-inputted 

signal light and reference light via input waveguides and 

the four outputs of the multimode interference circuit are 

all connected to an output mechanism to the exterior via 

output waveguides, wherein:  

the other two inputs of the multimode interference 

circuit are connected to two monitor waveguides,  

one of the monitor waveguide is longer than the other 

of the monitor waveguide to configure a light delay circuit,  

the monitor waveguides constituting the light delay 

circuit are connected to respective outputs of a 2-branched 

light splitter, and  

the 2-branched light splitter has an input connected 

to a monitor light input mechanism from the exterior via a 

monitor input waveguide; 

wherein:  

at least a part of each monitor waveguide is formed 

by a silicon waveguide, 

the remaining portion of the monitor waveguide and 

the 2-branched light splitter connected to the monitor 

waveguide and the monitor input waveguide, and the monitor 
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light input mechanism connected to the monitor input 

waveguide are formed by a light waveguide formed in another 

layer different from that of the silicon waveguide, and  

a part of each monitor waveguide formed by the 

silicon waveguide and the light waveguide of another layer 

different from that of the silicon waveguide are 

interlayer-coupled. 

 

2. The coherent optical mixer circuit according to claim 

1, wherein:  

the output waveguides of the multimode interference 

circuit includes a waveguide intersection.   

 

3. The coherent optical mixer circuit according to claim 

1, wherein:  

at least one of the signal light and reference light 

input mechanism, the monitor light input mechanism, and the 

output mechanism comprises a grating coupler. 

 

4. The coherent optical mixer circuit according to claim 

1, wherein: 

the output mechanism is connected to a photo detector. 

 

5. The coherent optical mixer circuit according to claim 

4, wherein:  

the photo detector has a subsequent stage including a 

grating coupler, and  
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light not absorbed by the photo detector is outputted 

from the grating coupler.  

 

6. A polarization separation-type coherent optical mixer 

circuit including two coherent optical mixer circuits 

according to claim 1 of the invention, wherein: 

the reference light inputted from the input mechanism 

is 2-branched by a light splitter and the resultant lights 

are inputted to two coherent optical mixer circuits, 

respectively,  

the signal light inputted from the input mechanism is 

optical polarization-separated by a polarization beam 

splitter,  

one polarized signal light obtained through the 

optical polarization-separation is inputted to a first 

coherent optical mixer circuit, 

the other polarized signal light obtained through the 

optical polarization-separation is inputted to a second 

coherent optical mixer circuit via a polarization rotation 

circuit,  

monitor lights are inputted from two monitor light 

input mechanism to two coherent optical mixer circuits, 

respectively, and 

the polarization separation-type coherent optical 

mixer circuit has a coherent-type polarization diversity 

configuration. 


