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Optically-controlled multi-value memory based on floating-gate thin-film transistors

LI Bowen, ZHANG Guocheng, QIN Shixian, XING Junjie, LI Zhida, LAI Binglin
(Research Center for Microelectronics Technology, Fujian University of Technology, Fuzhou 350118, China)

Abstract ; In order to solve the problems of low storage density, weak data retention ability and poor confiden-
tiality of general memory, an information memory with optical modulation performance was prepared based on
floating-gate thin-film transistors. The memory window is larger than 60 V, and the memory can exhibit three
current levels; “1”, “intermediate state” and “0” under certain conditions. Moreover, the on-off ratio of the
device is improved by using the PN blend active layer. The memory has strong development potential in impro-
ving data storage density and optical information encryption storage, and provides assistance for information
storage of a new generation of intelligent electronic devices.
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Fig.1 Device structure diagram
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Fig.2 Transistor transfer curve
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Fig.3 Transfer curve of programmed state and erased state

of memory under dark condition and red light irradiation
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Fig.4 Effects of photoelectric properties of PN blend

semiconductor layer on improving switching ratio of devices
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Fig.5 Change of conductive channel of devices under

IDTBT active layer and ITDBT :PCBM =4 :1 active layer
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Fig.6 Information retention time of memory
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