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Semiconducting Properties of PEDOT :PSS Doped Silk Fibroin Composite Film
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n order to reveal the field effect of silk fibroin and organic semiconductor polymer ( PEDOT :PSS) composite film asan active layer the thin

film with uniform thickness and good surface smoothness based transistor was fabricated onto heavily doped silicon dioxide by spin-coating
method. The potential in semiconductor application of this biocompatible degradable material was investigated. The conformational evolution of silk
fibroin and PEDOT :PSS composite film was analyzed by XRD UV-Vis spectrophotometer FTIR and Raman spectroscopy. The output and trans—
fer characteristic curves of the device were analyzed and studied. The ratio of the switching current is about 3 the threshold voltage is 20 V. and
the field-effect mobility is about 7.9 cm?/(V « s) . The experimental results show that the composite material prepared by an appropriate process
by mixing PEDOT :PSS to silk fibroin can still retain the excellent electronic properties of organic semiconductors. It is proved that doping in biologi—
cal materials is an effective method to prepare functionalized biocomposites for broadening its applications.
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Fig.1 Schematic diagram of preparation process of SFPT organic field-effect transistor: ( a) preparing a composite film by spin-coating on a silicon oxide wafer;

(b) using a metal mask during the vapor deposition; ( ¢) schematic diagram of a field-effect transistor

2 SF-PT (a) SEM  .(b) AFM (¢ AFM ( 30 nm )
Fig.2 (a) SEM image (b) AFM image of the SFPT composite film surface ( c¢) the image of the thickness of composite film characterized by AFM( the inset
image shows that the thickness is about 30 nm)
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Fig.3 XRD patterns of pristine PEDOT : PSS

composite films
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Fig.4 Raman spectra of the pristine PEDOT : PSS film and composite film of
SF-PT
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Fig.5 FTIR spectra of SF-PT composite solutions with different SF contents
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Fig.6 UV-Vis spectra of composite films with different weight ratios between

SF and PEDOT :PSS
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Fig.7 (a) Output characteristic curves and ( b) transfer characteristic curves of field-effect transistor with SF-PT as active layer
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