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Polymer-based resistive memories

• Good scalability, flexibility, low cost, ease of processing, 3D-stacking 
capability, large capacity for data storage.

• Solution processing techniques: spin-coating, spray coating, dip-
coating, roller-coating and ink-jet printing.

• Substrates: glasses, plastics, metal foils and wafers.

• Electrode materials: Al, Au, Cu, p- or n-doped Si, indium tin oxide (ITO)

• Good memory performances: a large ON-OFF current ratio, low 
operation voltage, relatively long retention time, and high endurance

• Memory mechanisms: space charge limited current, charge transfer, 
metal-filament growth, conformational change.



Different memory types



Charge transfer

• Charge transfer (CT) is defined as a 
process of the electron donor-
acceptor system in which there is a 
partial transfer of electronic charge 
from the donor to the acceptor 
moiety by applying an appropriate 
voltage, which can result in a sharp 
increase in conductivity.

• The memory characteristics based on 
the D–A polymer can be adjusted 
over a wide range through the 
modifications on polymer structures. 
By tuning the electron-donating or -
accepting ability of D-A polymers, 
different memory effects can be 
obtained.



Conformational change

• Some non-conjugated polymers containing carbazole groups in the side 
chain, such as poly( N -vinylcarbazole) (PVK) derivatives, can exhibit 
electrically induced conformational changes between a regiorandom
and a regioregular structure, resulting in the variation in conductivity 
state.



Space Charge and Traps

• If the electrode-polymer contact is ohmic and the 
polymer is trap-free, the accumulation of carriers 
near the electrode builds up a space charge. 
Mutual repulsion between individual charges 
restricts the total charge injected into a sample, 
and the resulting current is defined as space 
charge-limited current. Traps may be present in the 
bulk material or at interfaces where they will act to 
reduce carrier mobility. The electrical switching 
behaviors of some polymer materials have been 
reported to be associated with space charges and 
traps.

Current–voltage (I–V) characteristics of the 

P3HT102-b-P3PT37 memory device



Filamentary Conduction

• Generally, filamentary conduction 
occurs when the flow of current is 
highly localized to a small fraction 
of the device area. One type is 
associated with the carbon-rich 
filaments formed by the local 
degradation of polymer films. The 
other is related to the metallic 
bridges that result from the 
migration of electrodes through 
the polymer films.


