
Fig. 1. Concept image of WDM-OI SiP. 2-D parallel optical signals from VCSEL 2-D 
array are transmitted as WDM signals in thin waveguides to PD 2-D array. 

Fig. 2. Cross-sectional view of basic configuration of CRIGIC. 

Fig. 3. Coordinate system, the denotation of guided waves, and the 
positions and coupling lengths of gratings. 

Fig. 4. Cross-sectional diagram of waveguide and gratings of 
designed simple CRIGIC on Si substrate. 

Fig. 5. Transmission, reflection, and output coupling efficiencies 
of 20-µmaperture CRIGIC calculated by coupled-mode analysis. 

Fig. 6. Measured wavelength dependence of the 
ratio of the output power from CRIGIC of 20-µm 

aperture against the output power from GC of 500-
µm coupling length. 



Fig. 7. Cross-sectional image of WDM signal transmission using 
CRIGICs and DGM-DBRs. 

Fig. 8. Cross-sectional diagram of designed FOADM structure with refractive 
index profile and calculated electric field distributions of guided modes. 

Fig. 9. Calculated wavelength dependence of the 
coupling efficiency of contra-directional TE0 and TE1 

modes by DGM-DBR. 

Fig. 7. Cross-sectional image of WDM signal transmission using 
CRIGICs and DGM-DBRs. 

Fig. 10. Calculated transmission efficiencies of eight 
WDM channels. The maximum efficiency is 

predicted to be −3.7 dB. 

Fig. 12. Calculated transmission of different signal 
waves from different transmission 
points to a certain detection point. 


