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Figure 1 Photoisomeric spiropyran molecules and corresponding film devices. (a) Photoisomerization process of SP molecules triggered by UV and
visible light [30]; (b, ¢) schematic diagram of the device structure and time—switching cycle of the P3HT—SP blends as an active semiconducting layer
[31]; (d) SP molecules affect the dielectric capacitance and thus reversibly control the device performance [32]; (e) polydimethylsiloxane stamping

achieves good contact between pentacene and spiropyran optical switch [30] (color online).
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Figure 2 Organic thin-film transistor (OTFT) based on spiropyran self-assembled monolayers (SP-SAM). (a) Schematic diagram of a SP-SAM-
modified OTFT insulative layer [39]; (b) Schematic diagram of SP-SAM-modified OTFT electrodes [40] (color online).
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Figure 3 Other representative photoisomeric molecular film devices. (a) Schematic diagram of a photoactive hybrid bilayer dielectric (PHBD)
organic memory transistor [44]; (b—d) schematic diagram of the assembly of the bistable cycloaxial hydrocarbon molecule on the surface of graphene

[47] (color online).
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Figure 4 Carbon nanotube-based single diarylethene molecular devices. (a) Switching between conjugated and non-conjugated molecular structures;
(b) molecular bridges between the ends of an individual SWNT electrode with molecule 1 or molecule 2; (¢) drain current as a function of time with
molecule 1 (V5p=—50 mV, V;==9 V); (d) drain current as a function of the switching cycle as the device with molecule 2 that is irradiated with UV
light and then left in the dark for 12 h [52] (color online).
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Figure 5 Regulation of graphene-based single diarylethene molecular devices. (a) Switching of graphene—diarylethene junctions; (b) molecular
structures of 1-3; (c) calculated molecular energy levels and related molecular orbital diagrams (LUMO+1, LUMO, HOMO and HOMO-1) of 1-3.

Ecp is the work function of graphene [53] (color online).
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Figure 6 Graphene-based single molecule reversible photoswitching devices and their mechanism of temperature-regulated charge transfer. (a)
Schematic of a grapheme-based diarylethene junction [54]; (b) -V characteristics of individual diarylethenes in open (black line) and closed (red line)
forms. ¥}, drain voltage; I;,, drain current; (c) real-time measurement of the current through a diarylethene molecule that reversibly switches between
the closed and open forms, upon exposure to UV and Vis radiation, respectively; (d) schematic of the charge transport mechanism transition [55]; (e, f)
I-V curves of a GMG-SMJ in open (e) and closed (f) forms at different temperatures (color online).
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Figure 7 Photoswitching properties of a device rejoined by backbone of a single azobenzene molecule [61]. (a) Structures and space-filling models
of trans- and cis-isomers of azobenzene; (b) schematic representation of the switching mechanism for the azobenzene-derivative molecule responding
to UV and visible light; (c) schematic diagram of energy levels of frans- and cis-isomers of azobenzene; (d) schematic representation of a graphene—
azobenzene—graphene junction; (e) time trace of the drain current for the same device showing the reversible photoswitching events under irradiation

with UV light and visible light (color online).
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Figure 8 Properties of devices rejoined by a side azobenzene single molecule. (a) Schematic diagram of a graphene-based azobenzene side-group
single molecule device [62]; (b, c) theoretical calculation of stable conformations and energy profiles [63]. The molecular structures with different
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Abstract: The study of molecular configuration transitions is crucial to the basic and application research of molecular

devices, including the construction of single-molecule optoelectronic devices or molecular film devices based on

photoisomerized molecules, the detection of light-induced molecular configuration changes at the single-molecule level

and the exploration of their effects on the charge transport and the photoelectric performance of the devices. This article

systematically describes the research of photoisomerization-molecular devices in recent years, and summarizes a series

of representative developments in molecular device preparation, charge transport mechanism, device performance
control and applications. It also provides certain ideas for the further development of functional molecular devices and

the realization of complex integrated circuits or computing system in the future.
Keywords: single-molecule device, photoisomerization, charge transport
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