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Experimental 

Materials

All the solvents and reagents were purchased from Sigma-Aldrich, Merck and Alfa Aesar and 

used without further purification. The preparation of hTSO sol precursor and DDTT-SBT-14 

organic semiconductors was according to the pervious literature.1,2 

Characterization

Film thickness was measured with DEKTAK 150 Surface Profilometer (Veeco). Polarized 

optical micrographs were obtained by Leica 2700M. UV-Vis spectrum was characterized by 

JASCO V-670 UV-Vis spectrophotometer. The atomic force microscope (AFM, Seiko 

SPA400) was operated under tapping mode at room temperature to investigate the surface 

roughness. Etched silicon tips with a typical resonant frequency of 160 kHz were employed.

Device fabrication and measurement

Heavily doped n-type Si wafer was diced and cleaned in sulfuric acid/hydrogen peroxide (7:3 

v/v) at 110 oC for 40 min, rinsed thoroughly with DI water, dried under nitrogen and used 

immediately. The hTSO dielectric films were deposited by spin-coating the precursor sol 

onto cleaned Si substrate (6000 rpm, 60 s), then cured under ultraviolet light and baked at 400 

oC for 1 h before cooled to room temperature. The as-fabricated hTSO films were then 

immersed in a (2-phenylethyl)trichlorosilane (PETS) solution (5 mM in toluene) at 55 oC for 

1 h, followed by rinsing with toluene and blow dried with nitrogen. Solution-shearing organic 

semiconductors thin films developed by Bao’s group3 were prepared through customized 
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shearing machine where the upper shearing plate (modified with n-octadecyltrichlorosilane 

(ODTS)) dragged the placed solution (~20 µl) on a heated substrate (50~55 oC) at a 

controlled shearing rate of 15 µm s-1. Following that, source and drain electrodes were 

defined on top of the organic semiconducting layer by evaporating a 50 nm thick gold film at 

0.5 Å s-1 through a shadow mask. The channel width (W) and length (L) are 25 μm and 1500 

μm, respectively. The capacitance per area (C) of hTSO gate dielectric was obtained by 

measuring capacitance-voltage properties of Si/hTSO/Au with Agilent E4980A LCR meter. 

The saturated field effect mobility (μ) and threshold voltage (Vth) was estimated in the 

saturation region from the slope and x-intercept, respectively, of the linear fit of (-Id)1/2 versus 

Vg data, using the following Eq. (S1):

                                                     (S1)
 Id =  

W
2L

Cμ(Vg - Vth)2

The subthreshold swing (SS) is calculated by taking the inverse slope of a plot of logarithmic 

Id versus Vg in field effect transistor operating region. The blue LED was directly used for 

irradiation. Two important parameters for organic transistor, namely, photoresponsibility (R) 

and photosensitivity (P), based on following fundamental equation. 

                                                           (S2)
R =  

Iill - Idark

Pill

                                                           (S3)
P =  

Iill - Idark

Idark

Iill : the drain current with illumination (A)

Idark : the drain current in darkness (A)

Pill : the incident power (W)
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Fig. S1 Areal capacitance versus frequency of hTSO dielectric film.
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Fig. S2 UV-Vis spectrum of solution-sheared DDTT-SBT-14 thin film.
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Fig. S3 Output characteristics of DDTT-SBT-14 based organic transistor in dark.
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Fig. S4 ON/OFF cycles test of DDTT-SBT-14 based organic phototransistor.


