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Abstract: In the original manuscript, the maximum short-circuit current in Fig. 2 and the 
description of angular stability for polarization in Fig. 6 are found incorrect owing to 
negligence. The incorrect maximum integrated absorption also led to errors appeared in Fig. 3 
and Fig. 4(d), in which the mistake value was used to plot. In this erratum, all of those 
mistakes have been corrected. Moreover, both higher Fourier expansion order and the 
resolution of frequency are adopted in the recalculation to make sure the updated results to be 
reliable. The updated data presented still support the main conclusions drawn in the previous 
manuscript. 
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In Fig. 2 of Ref [1], the maximum short-circuit current (Jsc) of 26.38 mA/cm2 for the 
optimized spiral grating cell is found incorrect due to negligence. In this erratum, to obtain 
correct data, the Fourier expansion order is increased to 150 (compared to 100 in Ref [1]) and 
the frequency resolution is reduced to 1 THz (compared to 5 THz in Ref [1], corresponding to 
700 wavelengths compared to the previously used 140 wavelengths within the interested 
spectra range from 300 to 1000 nm). With this new configuration, the Jsc gets its maximum 
value of 26.05 mA/cm2. Accordingly, the corrected Fig. 2 (here Fig. 1) with the updated data 
of Jsc is exhibited below. 

Fig. 1. The short-circuit current density Jsc of the spiral grating cell as a function of p and d. 
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From Fig. 1, as either p or d increases, the variation trend of Jsc is similar to Fig. 2 in Ref 
[1]. The maximum value 26.05 mA/cm2 of Jsc is obtained with p and d of 36 and 75 nm, 
respectively. It means that compared with the optimal spiral grating cell in Ref [1], the 
updated optimal spiral grating cell barely deviates from the same structural parameters: only d 
has a 3-nm decrease. Moreover, the stable light absorption capability of the spiral grating is 
still maintained. When p is fixed at 36 nm, the largest variation of Jsc is 6.96 mA/cm2 
(compared to 7.3 mA/cm2 in Ref [1]) within the whole investigated range of d. Similarly, 
when d is fixed at 75 nm, the largest variation of Jsc is 1.93 mA/cm2 (compared to 2.38 
mA/cm2 in Ref [1]) within the whole changing range of p. In addition, as presented in the 
domain enclosed by the contour line of 25.84 mA/cm2 in Fig. 1, when p and d are 
simultaneously departed from the optimal geometry by 5 percent, the Jsc only reduces by 0.81 
percent (compared to 0.84 percent in Ref [1]). Further, even if p and d are simultaneously 
deviated from the optimized structure by 15 percent, shown in the area enclosed by the 
contour line of 24.79 mA/cm2, only 4.84 percent (compared to 5 percent in Ref [1]) decrease 
of the maximum Jsc happens. A comparison between the updated optimized spiral grating cell 
and updated square grating cell solar cells is also made. In Ref [1], due to an incorrectly 
transformation from the ratio of side length to grating period into the absolute distance scale 
by negligence, the maximum Jsc of square grating cell with the side length of 330 nm is error. 
In this correction, the mistake is corrected, and we find that the optimized square grating cell 
should have a square side length of 390 nm, which supports a maximum Jsc of 26.59 mA/cm2 
accordingly. The updated Jsc of optimal square grating cell (26.59 mA/cm2) is slightly higher 
than that of the optimal spiral grating cell (26.05 mA/cm2). However, from the view of 
absorption stability about structural parameter for these two gratings, the spiral grating cell is 
more stable than the square grating cell. When the side length strays from that of optimal 
square grating by 15 percent, reduction of the Jsc by 9.38 percent would occur. Thus, the 
stable light absorption performance of spiral grating cell in this erratum is still held. 

The incorrect maximum integrated absorption (26.38 mA/cm2) of spiral grating cell also 
led to minor mistake in Fig. 3 of Ref [1]. Therefore, the effect on Jsc of updated optimal spiral 
grating cell by different etching heights is also recalculated. The updated data of Jsc is shown 
in Fig. 2 (correction of Fig. 3 in Ref [1]). The variation trend of Jsc in Fig. 2 here highly 
resembles that in Fig. 3 of Ref [1]. Thus, the etching height of grating is still 500 nm and the 
whole silicon layer is kept with 1μm, which are the same as Ref [1]. 

Fig. 2. The short-circuit current density Jsc of the spiral grating solar cell as a function of the 
etching height with the whole silicon layer kept with a fixed value of 1 μm (a) and as a 
function of the grating height with the bottom un-etching silicon layer kept with a fixed 
thickness of 500 nm (b). 

The mistaken Jsc (26.38 mA/cm2) of spiral grating cell also contributes to an error in Fig. 
4(d) of Ref [1]. Thus, here the corrected Jsc of updated optimal spiral grating cell and the slab 
cell are shown in Fig. 3 (correction of Fig. 4(d) in Ref [1]). In this erratum, a Jsc of 26.05 
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mA/cm2 of spiral grating represents an enhancement of 73.89 percent than the conventional 
slab cells (14.98 mA/cm2). Although the enhanced absorption of the updated optimal spiral 
grating in this correction is a little lower than the result (compared to 77 percent) in Ref [1], 
the efficient light absorption performance of spiral grating is still preserved. 

Fig. 3. Comparison of the short-circuit currents Jsc generated by the optimized spiral grating 
cell and by the slab cell (gray bars), the Yablonvitch limit (blue line), and the single-pass 
absorption (black dotted line). 

In Section 3.3 of Ref [1], the description of the maximum Jsc by 11 percent within the 
incident angle from −70 to 70 degrees for average polarizations is incorrect. The correct 
description should be “there is only 11 percent decrease of the maximum Jsc within an 
incident angle range from −60 to 60 degrees for P polarization”. In this correction, because 
the structural parameter d of the updated optimal spiral grating is slightly different from the 
optimal spiral grating in Ref [1], the updated Jsc of the optimized spiral grating cell as a 
function of different incident angles for P, S and average polarizations is recalculated. The 
updated data of Jsc as a function of the incident angles is plotted in Fig. 4 (correction of Fig. 6 
in Ref [1]). For S polarization, the maximum Jsc is obtained at 6 degrees (compare to 10 
degrees in Ref [1]). For P polarization, the maximum Jsc is obtained at 14 degrees (compare to 
15 degrees in Ref [1]). Moreover, there is 17.86 percent (compare to 17.30 percent in Ref [1]) 
decrease of the maximum Jsc within an incident angle range from −70 to 70 degrees for 
average polarizations. While the maximum Jsc of the optimized square grating decreases by 
18.75 percent (compare to 18.0 degrees in Ref [1]) within the variation of same angles range 
for average polarizations. Thus, the angular stability of the proposed spiral grating cell is 
stronger than that of the optimized square grating. Then the angular stability of the proposed 
spiral grating cell is still kept. 

Fig. 4. The short-circuit current densities Jsc as a function of the incident angles for the 
optimized spiral grating, under P (follow the X axis), S (follow the Y axis) and average 
polarized illuminations. The zero-degree angle refers to the normal incidence to the solar cell 
surface. 
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