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The Supporting Information includes the followings:

The procedures to prepare the inverted pyramid array. The schematic of kirigami 

pattern with a cross array. Scheme and PV characteristics of hybrid PV cell with 

the optimized condition for the inverted pyramid structure. PV characteristics of 

hybrid PV cell with various spin speeds for PEDOT:PSS coating on the inverted 

pyramid structure. The SEM image of PEDOT:PSS coating on inverted pyramid 
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structure at 6000 rpm of spin speed. The reflectance spectra and SEM images of 

inverted pyramid structure before and after optimized re-etching condition and 

PEDOT:PSS coated on it after optimized re-etching condition. The observation 

locations of inverted pyramid structure with five layers of kirigami graphene for 

TEM observation. Raman mapping of I2D/IG for kirigami and unpatterned 

graphene transferred onto the inverted pyramid structure. Scheme of hybrid PV 

cell with kirigami graphene and the energy band diagram of the device. PV 

characteristics of hybrid PV cell with and without 2-layer of unpatterned graphene.
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Figure S1 The procedures to prepare the inverted pyramid array.

Figure S2 Scheme of kirigami pattern with cross arrays
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Figure S3 (a) Scheme and (b) J-V curve of hybrid PV cell with inverted surface 

texture.

Table S1 PV characteristics of hybrid PV cells with inverted pyramid surface texture
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Figure S4 (a) PV characteristics of hybrid PV cell with inverted pyramid/SiNWs 

surface texture coated with PEDOT:PSS at different spin speeds; (b) SEM image of 

PEDOT:PSS coated on inverted pyramid/SiNWs at spin speed of 6000 rpm. The scale 

bar is 200 nm.
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Figure 5S (a) Reflectivity spectrum of inverted pyramid/SiNWs before re-etching and 

after 5 min re-etching time. Inset shows the weighted reflectivity; (b) SEM images of 

inverted pyramid/SiNWs before and after re-etching; (c) SEM image of PEDOT:PSS 

coated inverted pyramid/SiNWs after 5 min re-etching. The scale bar is 200 nm.
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Figure S6 Three TEM samples prepared by focus ion beam etching for locations (a) 

top, (b) side, and (c) bottom locations. The scale bar is 5 μm.
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Figure S7 Raman mapping I2D/IG of unpatterned and kirigami graphene on inverted 

pyramid Si substrate with 1-3 layers graphene.
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Figure S8 (a) Structure and (b) energy band diagram of hybrid PV cell with graphene
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Figure S9 J-V curves of Reference 4 vs with 2 layers of unpatterned graphene.

Table S2 PV characteristics of hybrid PV cells with 2 layers of unpatterned graphene 

and its reference.


