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Fig. S1 (a) Schematic diagram of capacitance measurement. (b) Capacitance-frequency curve 

(C-F) for the dielectric. Capacitances of SiO2 and OTS/SiO2 are approximately 10 nF cm-2.
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Fig. S2 Contact angle of hexane on the OTS/SiO2 dielectric layer.
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Fig. S3 Contact angle of deionized (DI) water and diiodomethane (DIM) on different 

dielectrics and TIPS-pentacene thin film. (a) SiO2; (b) OTS/SiO2; (c) TIPS-pentacene thin 

film. 

The polar component ( ) and dispersive component ( ) of surface energy were counted 𝛾𝑝 𝛾𝑑

to solve two simultaneous equations. The total surface energy ( ) was counted from the sum 𝛾𝑆

of these components.S1

                                             (1)
1 + cos 𝜃=

2 𝛾𝑑 𝛾𝑑𝑙𝑣
𝛾𝑙𝑣

+
2 𝛾𝑝 𝛾𝑝𝑙𝑣

𝛾𝑙𝑣

Diiodomethane (DIM) and deionized (DI) water were used as test liquids. Measurement 

results of the surface energy of dielectrics and TIPS-pentacene thin film are shown in Table 

S1.

Table S1 Contact angle and surface energy data for different dielectrics and TIPS-pentacene 

thin film.

Contact angles (degree) avg. ±avg. dev Surface energy (mJ m-2) avg. ±avg. devDielectrics and 
semiconductor DI Water DIM 𝛾𝑝 𝛾𝑑 𝛾𝑆

SiO
2 35.5±0.7 39.4±0.3 26.2±0.3 39.9±0.1 66.1±0.4

OTS/SiO
2 108.5±0.4 80.3±0.6 0.6±0.07 17.3±0.3 17.9±0.2

TIPS-pentacene 100.9±0.4 46.0±0.8 0.04±0.01 36.46±0.4 36.5±0.4
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Fig. S4 AFM images (20 μm×20 μm) of vacuum-deposited TIPS-pentacene thin films on a 

low surface energy OTS/SiO2 dielectric layer before and after post-annealing treatment.

Fig. S4 shows AFM images of vacuum-deposited TIPS-pentacene thin films on a low 

surface energy OTS/SiO2 dielectric layer before and after post-annealing treatment. 20 nm 

TIPS-pentacene thin films was deposited directly on the OTS/SiO2 dielectric layer by vacuum 

thermal evaporation at a rate of ca. 0.1 Å s-1 at a substrate temperature of 70 ℃. The post-

annealing condition is fixed at 40 ℃ for 15 min. It can be obviously observed that the 

morphology of the TIPS-pentacene thin film is almost no change after the post-annealing 

treatment. It can be ascribed that the morphology of vacuum-deposited TIPS-pentacene thin 

film is stable, while the morphology of solution-processed TIPS-pentacene thin film is 

metastable.S2,S3
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Fig. S5 AFM images (20 μm×20 μm) of solution-processed TIPS-pentacene thin films on a 

low surface energy OTS/SiO2 dielectric before and after long-term placement.

Fig. S5 shows AFM images of spin-coated TIPS-pentacene thin films on a low surface 

energy OTS/SiO2 dielectric layer before and after long-term placement. It can be observed 

that TIPS-pentacene thin films before and after long-term placement present rather different 

morphology, while the morphology after long-term placement is not improved. The RMS of 

TIPS-pentacene thin films after long-term placement increases to 21.9 nm. Therefore, after 

long-term placement, TIPS-pentacene thin film on the OTS/SiO2 dielectric layer can 

recrystallize, but does not become smooth. It can be attributed to the fact that TIPS-pentacene 

molecules can move at room temperature,S4 but the small kinetic energy can not move TIPS-

pentacene molecules to the appropriate distance, thus failing to form the smooth TIPS-

pentacene thin film.
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