
Accepted Manuscript

Fabrication of transparent bistable switching memory device
using plasma-polymerized hexamethyldisiloxane layers with
embedded graphene quantum dots

Poh Choon Ooi, M.F.Mohd. Razip Wee, Chang Fu Dee, Chi Chin
Yap, Muhammad Mat Salleh, Burhanuddin Yeop Majlis

PII: S0040-6090(17)30806-4
DOI: doi:10.1016/j.tsf.2017.10.044
Reference: TSF 36312

To appear in: Thin Solid Films

Received date: 18 June 2017
Revised date: 16 October 2017
Accepted date: 19 October 2017

Please cite this article as: Poh Choon Ooi, M.F.Mohd. Razip Wee, Chang Fu Dee, Chi
Chin Yap, Muhammad Mat Salleh, Burhanuddin Yeop Majlis , Fabrication of transparent
bistable switching memory device using plasma-polymerized hexamethyldisiloxane layers
with embedded graphene quantum dots. The address for the corresponding author was
captured as affiliation for all authors. Please check if appropriate. Tsf(2017), doi:10.1016/
j.tsf.2017.10.044

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.tsf.2017.10.044
https://doi.org/10.1016/j.tsf.2017.10.044
https://doi.org/10.1016/j.tsf.2017.10.044


AC
CEP

TE
D M

AN
USC

RIP
T

 

Page 1 of 20 
 

Fabrication of Transparent Bistable Switching Memory Device 

Using Plasma-Polymerized Hexamethyldisiloxane Layers with 
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ABSTRACT 

We demonstrated the feasibility to fabricate two-terminal non-volatile-memory (NVM) devices 

using pulse radio frequency (rf) plasma polymerization and simple solution route. The two-

terminal NVM devices were fabricated based on a metal-insulator-metal structure consisting of 

graphene quantum dots (GQDs) embedded in hexamethyldisiloxane dielectric layers. The charge 

trapping layer, GQDs and the top contacts were formed by spin coating and spray coating methods. 

Whereas, the dielectric layers were deposited using pulse rf plasma polymerization. The current-

voltage curves showed a bistable current behavior with the presence of hysteresis window. The 

fabricated NVM memory devices were reprogrammable when the endurance test was performed 

and stable up to 1 × 104 s cycles with a distinct ON/OFF ratio of 104. Based on the obtained I-V 

characteristics, Schottky emission, Poole-Frenkel emission, trapped-charge limited-current and 

space-charge-limited current were proposed as the dominant conduction mechanisms for the 

fabricated NVM devices. 
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