
Fig. 2. Calculated wavelength 
dependence of the 1st-order 

diffraction efficiency. 

Fig. 1. A concept image of the proposal structure. 

Table I. Designed structural parameters for D =10 and 5 µm. 

Fig. 3. Examples of electric field distributions calculated by 2D FDTD 
method with D = 10µm and wavelengths of 0.46 (a), 0.54 (b), and 

0.62µm (c). Optical intensity distributions on the PD plane (d). 

Fig. 4. Calculated spectral sensitivity 
curves for D = 10µm and PD sizes of 
2.6µm for all RGB (a), and PD sizes 

of 3.0µm for B, 1.6µm for G, and 
3.4µm for R (b). 

Fig. 5. Electric-field distribution 
examples calculated for D = 5 µm 
(a), and spectral sensitivity curves 
for PD sizes of 1.3µm for all RGB 
(b), and PD sizes of 1.5µm for B, 
0.9µm for G, and 1.6µm for R (c). 



Table II. Predicted detection power normalized by the incident power and color 
separation degree in the proposal structure with D = 10 µm. 

Table III. Predicted detection power normalized by the incident power and color 
separation degree in the proposal structure with D = 5 µm. 

Table IV. Predicted detection power normalized by the incident power and color 
separation degree in Bayer mosaic with typical RGB filters. 

Fig. 6. Fabrication process of a test sample. 

Fig. 7. 3D (a) and cross-sectional (b) views of the fabricated 
blazed grating measured by atomic force microscope. 

Fig. 8. Optical setup for characterization. 

Fig. 10. Ray crossing points on the PD plane calculated by ray tracing method for 
estimating refraction effect. The 0th- and 1st-order diffractions are shown. (a) 

Results for 27.5-µm-thick substrate with no refraction effect. (b) Imaginary ray 
crossing points of the 1st-order diffractions when 500-µm-thick substrate was used. 

Fig. 9. Optical intensity images and 
intensity distribution curves on the same 
plane for wavelength 473nm (a), 532nm 

(b), and 633nm (c). Three curves are 
shown in (d) together. 


