
 S1 

Supporting Information 

Fully Solution-Processed and Foldable Metal-Oxide 

Thin-Film Transistor 

Su Jeong Lee, 
#,†

 Jieun Ko,
 #,‡

 Ki-Ho Nam,
§
 Taehee Kim,

§
 Sang Hoon Lee,

†
 Jung Han Kim,

∥
 

Gee Sung Chae,
∥

 Hs Han,
 §

 Youn Sang Kim
*,‡,⊥

 and Jae-Min Myoung
*,† 

†
Department of Materials Science and Engineering, Yonsei University, Seoul 120-749, Republic 

of Korea  

‡
Program in Nano Science and Technology, Graduate School of Convergence Science and 

Technology, Seoul National University, Seoul 151–742, Republic of Korea  

§
Department of Chemical and Biomolecular Engineering, Yonsei University, Seoul 120-749, 

Republic of Korea 

∥
 LG Display LCD Research and Development Center, 245 Lg-ro, Wollong-myeon, Paju-si, 

Gyeonggi-do 413-811, Korea
 

⊥Advanced Institutes of Convergence Technology, Yeongtong-gu, 864-1 Iui-dong, Suwon-si, 

Gyeonggi-do 443-270, Republic of Korea 

#These authors contributed equally. 

*E-mail address: younskim@snu.ac.kr, jmmyoung@yonsei.ac.kr 

mailto:younskim@snu.ac.kr
mailto:jmmyoung@yonsei.ac.kr


 S2 

  

 

 

 

Figure S1. Root mean square (rms) average roughnesses of (a) PI and (b) YOx/PI film surfaces 

in an area 1 × 1 µm. 
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Figure S2. Specific capacitance versus frequency curve of the IL–PVP gate insulator layer 

with a thickness of 1.2 µm in a frequency range from 20 Hz to 10 kHz. 
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Figure S3. Transmittance versus sheet resistance of (a) SWCNT films and (b) Ag NW films as 

a function of thickness. 
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Figure S4. Photographs of the folded TFTs. (a) 3 mm, (b) 2 mm, (c) 1 mm, and (d) folded TFT 

devices and contact images of each TFT devices. 
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Equation S1. 

Mechanical deformation strain with the fully solution-processed foldable TFT was calculated 

by using the following equation
1
: [S1] 
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 Where, ε, hsub, hsub, and r are the applied strain, the substrate thickness, film thickness and 

radius of bending shape, respectively. We used weighing paper with a thickness of 0.04 mm as a 

folding substrate of the TFT. The thickness of the PI substrate, the YOx interlayer, the In2O3 

active layer, the IL–PVP gate insulator layer, the SWCNT source and drain electrodes, and the 

Ag NW gate electrode are 20 μm, 30 nm, 7 nm, 1.2 μm, 100 nm, and 100 nm, respectively. 

Therefore, the calculated strain value is 26.79%. 
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Figure S5. Leakage currents of MIM devices (Ag 100 nm / IL-PVP 1 μm / Al 100 nm on 

polyimide film) after 5,000 cycles of the folding test with 1 mm bending radius. 
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