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CLAIMS 

What is claimed is:  

 

1. A method for transducing light, the method comprising:  

receiving a light beam using an optical structure including sequential 

waveguides of different widths including a first waveguide that outputs through a 

waveguide loop to a second waveguide, the received light beam propagating from 

the first waveguide to the second waveguide that has a different width to the first 

waveguide; and  

generating an electrical current by transducing the light beam using a light 

absorbing layer that is proximate to the sequential waveguides, the light 

absorbing layer transducing the light beam as the light beam propagates through 

the first waveguide and further transducing the light beam as the light beam 

propagates through the second waveguide.  

 

2. The method of claim 1, wherein the light beam counter propagates through the 

first waveguide and second waveguide in opposite directions.  

 

3. The method of claim 1, wherein the optical structure is in a parallel 

configuration, the optical structure further comprising a third waveguide and a 

fourth waveguide having different widths, and an additional light absorbing layer 

that is parallel to the light absorbing layer, the additional light absorbing layer 

being proximate to the third and fourth waveguides.  

 

4. The method of claim 3, further comprising:  

receiving additional light using the optical structure, the additional light 

propagating from the third waveguide to the fourth waveguide; and  

generating, using the additional light absorbing layer, an additional 

electrical current by transducing the additional light in the third and fourth 

waveguides.  

 

5. The method of claim 4, further comprising:  
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splitting initial light into the light and the additional light, the light and 

additional having different polarization states; and  

generating a combined electrical current by combining the electrical 

current and the additional electrical current.  

 

6. The method of claim 1, wherein the optical structure is in a tandem 

configuration, the optical structure further comprising a third waveguide and a 

fourth waveguide having different widths, and an additional light absorbing layer 

that is proximate to the light absorbing layer;  

wherein the light absorbing layer is proximate to the first and fourth 

waveguides and the additional light absorbing layer is proximate to the second 

and third waveguides; and  

wherein the electrical current is generated by transducing light in the first 

and fourth waveguides using the light absorbing layer.  

 

7. The method of claim 6, further comprising:  

receiving an additional light beam, the additional light beam propagating 

from the third waveguide to the fourth waveguide; and  

generating, using the additional light absorbing layer, an additional 

electrical current by transducing light in the third and fourth waveguides.  

 

8. The method of claim 6, wherein the first waveguide and the third waveguide 

share a same width and the second waveguide and the fourth waveguide share a 

same width.  

 

9. The method of claim 1, wherein the optical structure is in a group configuration, 

the optical structure further comprises a third waveguide and a fourth waveguide 

that has a different width than the third waveguide, the third waveguide being 

coupled to the fourth waveguide; and  

wherein the light absorbing layer is proximate to a group comprising the 

first, second, third, and fourth waveguides; and  

wherein the light absorbing layer transduces light in the first, second, third, 

and fourth waveguides.  
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10. The method of claim 1, wherein the waveguide loop is a passive waveguide.  

 

11. The method of claim 1, wherein the waveguide loop tapers to compensate for 

a difference in widths between the first waveguide and the second waveguide.  

 

12. The method of claim 1, wherein the light absorbing layer does not transduce 

the light beam as the light beam propagates through the waveguide loop.  

 

13. The method of claim 1, wherein the light absorbing layer is an absorbing 

semiconductor and the sequential waveguides are silicon waveguides.  

 

14. The method of claim 1, wherein the optical structure is a polarization diversity 

optical receiver.  

 

15. An optical structure comprising:  

sequential waveguides of different widths to receive a light beam, the 

sequential waveguides comprising a first waveguide that outputs through a 

waveguide loop to a second waveguide, the second waveguide having a different 

width to the first waveguide; and  

a light absorbing layer that is proximate to the one or more of the 

sequential waveguides to generate electrical current by transducing the light 

beam in one or more of the sequential waveguides, the light absorbing layer 

configured to transduce the light beam as the light beam propagates through the 

first waveguide and further transduce the light beam as the light beam 

propagates through the second waveguide.  

 

16. The optical structure of claim 15, wherein the sequential waveguides counter 

propagate the light beam through the first waveguide and the second waveguide 

in opposite directions.  

 

17. The optical structure of claim 15, wherein the optical structure is in a tandem 

configuration, the optical structure further comprises a third waveguide and a 

fourth waveguide having different widths, and an additional light absorbing layer 

that is proximate to the light absorbing layer;  
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wherein the light absorbing layer is proximate to the first and fourth 

waveguides and the additional light absorbing layer is proximate to the second 

and third waveguides; and  

wherein the light absorbing layer transduces light in the first and fourth 

waveguides and the additional light absorbing layer transduces light in the second 

and third waveguides.  

 

18. The optical structure of claim 15, wherein the waveguide loop is a passive 

waveguide.  

 

19. The optical structure of claim 18, wherein the waveguide loop tapers to 

compensate for a difference in widths between the first waveguide and the 

second waveguide.  

 

20. The optical structure of claim 15, wherein the optical structure is a 

polarization diversity optical receiver. 


