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Figure S1. Schematic illustration of screen-printed TE formation. (a) Synthesis of 

the TE paste. (b) Printing process of the TE paste. (c) Drying process for removing 

solvent from the printed TE film. (d) Subsequent annealing process for TE 

recrystallization.  
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Figure S2. SEM images of the screen-printed TE thick films (cross-sectional 

views). (a)&(b) p-type Bi0.3Sb1.7Te3 thick film (c)&(d) n-type Bi2Se0.3Te2.7 thick film 
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Figure S3. SEM images showing the surface of laser irradiated a-Si of (a) no 

overlapped and (b) overlapped area. 
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Figure S4. Surface analysis results of a-Si surface characterized by TOF-SIMS (a) 

before and (b) after LMS process. The graph shows the composition variation of the a-

Si surface as a function of the sputtering time. 3-dimensional mapping image of a-Si 

surface (c) before and (d) after LMS process (blue: Si+, purple: SiO+, green: SiH+). 
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Figure S5. Surface analysis results of a-Si:H surface measured by TOF-SIMS (a) before 

and (b) after ILLO process. The graph shows the composition variation of the a-Si:H 

surface as a function of the sputtering time. 3-dimensional mapping image of a-Si:H (c) 

before and (d) after ILLO process (blue: Si+, purple: SiO+, green: SiH+). 
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Figure S6. (a) Magnified optical image of the a-Si surface after LMS process. (b) 

Raman mapping image of same area with Fig.S4(a). (c) Raman spectra of the mapping 

data observed from a-Si thin film after LMS process. The peaks were measured in a 

surface area of 20 � 20	μm and indicated typical results of poly-Si. 
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Figure S7. (a) Magnified optical image of the a-Si surface before LMS process. (b) 

Raman mapping image of same area with Fig.S5(a). (c) Raman spectra of the mapping 

data observed from a-Si thin film before LMS process. The peaks were measured in a 

surface area of 20 � 20	μm and indicated partially crystalized Si. 
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Figure S8. (a) Photograph and schematic illustration of the heating and cooling system 

with an electric circuit for evaluating output characteristics. (b) The temperature 

measured at hot and cold sides of the f-TEG. 
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Figure S9. Drop test for verifying the mechanical stability after drop impact. 
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Table S1. Thermoelectric properties of the screen-printed Bi0.3Sb1.7Te3 and 

Bi2Se0.3Te2.7 films.  

 


