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Organic/inorganic composite electrical bistable devices based
on composite of poly(N-vinylcarbazole) and lead sulfide nanocrystals
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Abstract: An organic / inorganic composite electrical bistable device has been fabricated by utilizing
hybrid lead sulfide (PbS) nanocomposite and poly(N-vinylcarbazole) (PVK) film. And the device per-
formance has been tested in order to analyze the charge transport mechanism. First,the cube-shaped
PbS nanocrystals were synthesized by the thermal injection method, then electrical bistable device was
fabricated by utilizing composite of poly(N-vinylcarbazole) and lead sulfide nanocrystals as the active
layer. The device exhibits significant electrical bistability and repeatable operation of “read-write-read-

erase” is also achieved. The maximum current ratio between the high-conducting state (ON state) and
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low-conducting state (OFF state) can reach up to 10*. The carrier transport mechanisms in the posi-
tive voltage region of the ON state and OFF state are described by using different conduction models,
respectively. The observed conductance switching is attributed to the electric-field-induced charge
transfer between the nanocrystals and the polymer, and charge trapping/detrapping in the nanocrys-
tals.

Key words: organic-inorganic nanocomposite films;electrical bistable devices; ON/OFF current ratio;
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Fig.1 (a) TEM image of PbSnanocrystals, (b) the
corresponding size distribution histogram of
PbS nanoparticles, (¢) XRD pattern of PbS
nanocrystals and standard diffraction lines
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Fig. 2 (a)Schematic structure of the electrically bi-

stable devices based on composite of PVK

and PbS nanocrystals, (b) the I-Vcurves of

the composite of PVK and PbS nanocrystals-

device, and the insets show -V curves of the

pure PbS and pure PVK based devices
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Fig. 3 (a) The number of cycles for the ON state

and the OFF state of the electrically bistable

device,and(b) current responses of the device

during the “read-write-read-erase” voltage
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