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Figure S1. Ray-tracing results of BLED on (a) FSS, (b) PSS, (c) TPSS using hemispherical perfect 
absorber model; (d) Cross-sectional ray-tracing and, (e) radiation patterns on hemisphere surface of 
BLED on FSS. 

Comparison for SEM images of 3D growth on AlN/PSS and AlN/TPSS is shown in 
Figure S2. It could be seen that irregular amorphous particles were deposited on sidewalls 
of PSS but not on sidewalls of TPSS. Uniform 3D growth of nitrides were observed in the 
middle of pyramid patterns for both AlN/PSS and AlN/TPSS. This indicates that 
AlN/TPSS could improve the interfacial growth front compared to AlN/PSS.  
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Figure S2. (a) Cross-section and (b) plane-view SEM images of GaN 3D growth on AlN/PSS tem-
plate; (c) Cross-section and (d) plane-view SEM images of GaN 3D growth on AlN/TPSS template. 

 
Figure S3. Cross-section SEM images of LED epitaxial structure on (a) AlN/PSS template and (b) 
AlN/TPSS template. 

 

 
 


