
Fig. 5. Configuration of liquid 
immersion exposure.	


(a) 

(b) 
Fig. 6. Optical microscope 

photographs of cross-sectional 
(a) and top (b) views 

of the fabricated micromirror. 

Fig. 2. Cross-sectional 
diagram of micromirror and 
input coupling of VCSEL 

to a waveguide.	


Fig. 4. Fabrication process of 
the micromirror. 

Fig. 7. Experimental setup for 
characterizing input coupling.	


(a) 

(b) 
Fig. 8. Experimental result of 
input coupling. (a) Near-field 

image. (b) Intensity 
profile.	


Fig. 9. Experimental setup for 
measuring insertion loss of the 

fabricated waveguide 
without micromirror.	


(a) 

(b) 
Fig. 10. Experimental result of 
fabricated waveguide without 

micromirror. (a) 
Near-field image. (b) Intensity 

profile.	


Fig. 11. Experimental setup 
for characterizing output 

coupling.	


(a) 

(b) 
Fig. 12. Experimental result of 
output coupling. (a) Near-field 

image. (b) Intensity 
profile.	


(a)                                         (b)                                         (c) 
Fig. 3. Dependence of input coupling efficiency on VCSEL position gaps in x, y and z 

direction. (a) Dependence on Δx. (b) Dependence on Δy. (c) Dependence Δz on .	


Fig. 1. Schematic perspective 
view of a waveguide with an 

embedded micromirror.	



