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Figure S1. Photographs of flat tessellated bifacial modules with intervals of 1 mm (top), 2 mm (middle), 
and 2.5 mm (bottom). 



Figure S2. Photographs of a 3D arch tessellated bifacial module with a 2 mm interval, under directional 
incident light at an AOI of 70° and with a reflector.



Figure S3. Schematic of the 3D tetragon tessellated bifacial module under vertical directional incident 
light (left side) and under omnidirectional incident light composed of reflected, scattered, and diffused 
light (right side) from the reflector through the intervals between cells.



Figure S4. Photographs of the 3D tetragon tessellated bifacial module with 2 mm intervals, under 
directional incident light at an AOI of 70° and with a reflector.



Figure S5. Photographs of the 3D arch tessellated bifacial module under omnidirectional incident light 
at an AOI of 70°, with an interval 1 mm (left), 2 mm (middle), or 2.5 mm (right) and without a reflector.



Figure S6. Photographs of the 3D tetragon tessellated bifacial module under omnidirectional incident 
light at an AOI of 70°, with an interval 1 mm (left), 2 mm (middle), or 2.5 mm (right) and without a 
reflector.
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Figure S7. Specific power over the course of a day considering the installed area of 3D arch tessellated 
bifacial modules with various intervals and with or without a reflector.



Figure S8. Relationship between voltage and current density of 1-cell and 6-cell flat module, 3D arch 

and tetragon tessellated bifacial module with and without reflection effect according to (a) AOI 0 degree 

and (b) AOI 50 degree.
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Figure S9. Accumulated specific power of the 3D arch tessellated bifacial module normalized to that 
of a flat module with various intervals and with and without a reflector.
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Figure S10. Reflection ratio of the 3D tetragon tessellated bifacial modules with various intervals 
between cells. 
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Figure S11. Accumulated specific power of the 3D tetragon tessellated bifacial modules normalized to 
that of a flat module, with various intervals and with and without a reflector.



Arch Triangle Tetragon Hexagon Dome
0

2

4

6

8

10

12

3D Module Shape

R
ef

le
ct

io
n 

R
at

io
 (%

)
((P

R
-P

o)
/P

0)

Figure S12. Reflection ratio of the 3D tessellated bifacial modules with an interval of 2 mm and with 
various 3D shapes.

 



Figure S13. Schematic of the SMA surface temperature measured from the center of the cell to the 
center of the interval between two cells.



Figure S14. Differential scanning calorimetry (DSC) analysis of the shape memory alloy used as an 
actuator.



Figure S15. Photographs of the transformation process of three rectangular bifacial cells arranged from 
folded to flattened shapes under 1 Sun illumination.



Figure S16. Photographs of (a) the backbone elastic strip with an embedded microspring and (b) the 
backbone’s deformation and recovery.



Figure S17. Photographs the transformation process of (a) a 3D tetragon tessellated bifacial module 

(top) and (b) a 3D arch tessellated bifacial module (bottom) under omnidirectional illumination at an 

AOI of 40°.



Figure S18. Photographs of the self-shape-transformable 3D tetragon tessellated bifacial module’s 
completed transformed shape under the nonilluminated state (original shape, left), under vertical 
directional incident light (middle), and under omnidirectional incident light at an AOI of 70° (right).



Figure S19. Photographs of the self-shape-transformable 3D arch tessellated bifacial module’s 
completed transformed shape under the nonilluminated state (original shape, left), under vertical 
directional incident light (middle), and under omnidirectional incident light at an AOI of 70° (right).



Figure S20. Photograph of 3D tetragon tessellated bifacial module and marked installed area (18.6cm2).


