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Abstract
Hexagonal Boron Nitride (h-BN) thin film was deposited on flexible polyethylene terephthalate (PET) substrate using radio 
frequency (RF) magnetron sputtering system. Ceramic material h-BN was coated at three different thicknesses of 400 nm, 
800 nm and 1200 nm on PET surface for a detailed comparative study. A clearer topography of the h-BN-coated surface 
on PET substrate was imaged using field emission scanning electron microscopy (FESEM) system, where it depicted well-
developed grain boundaries. The existence of B–N components was ensured by peaks observed at 1442 and 817  cm−1 using 
Fourier-transform infrared spectroscopy (FTIR) study. X-ray diffractograms (XRD) confirmed the presence of (100) and 
(004) oriented BN phases in the prepared thin films. Increase in surface roughness (10.2–55.2 nm) from surface analysis 
and moderate improvement in thermal conductivity also obtained in this work was evident. Characterization studies support 
the novelty in the study of the deposition of h-BN thin film on flexible PET substrate with improved surface roughness and 
thermal conductivity. The conclusion was that BN thin film can be suggested as a potential object as heat spreader in flexible 
electronics for efficient thermal management devices such as electronic packaging applications.
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Introduction

There has been a shift in the usage of flexible substrates as 
alternatives to rigid materials such as metals and glass for 
engineering applications due to their outstanding flexibility, 
reduction in manufacturing cost, sufficient mechanical prop-
erty and weight of the final product. There is a high demand 
for producing metallic coatings in diverse manufacturing 

quarters; from simple engineering application such as aes-
thetic sheets to other convoluted purposes such as electronic 
devices. Glimpses of applications are electrode characteris-
tics improvement by gold coating on carbon nanotubes [1], 
copper coating on flexible circuit board [2], improvement 
of photovoltaic efficiency of solar cells [3] and thermal con-
ductive layer-coated flexible circuit board for liquid crystal 
display/light emitting diode [4].

PET is one of the versatile plastic that consists of polym-
erized repeating units of the monomer  (C10H8O4) with den-
sity of 1.370 g/cm3 for amorphous polymer and 1.455 g/cm3 
for single crystal polymer [5] and thermal conductivity of 
0.143–0.149 W  m−1K−1 [6]. Huang et al. [7] analyzed alu-
minum-doped zinc oxide-coated PET and found a significant 
improvement in its grain crystalline nature and enhanced 
crystallite size in PET as a result of ceramic coating. The 
coating was seen evading the scratch to the PET flexible 
substrates which greatly improved their transmittance and 
conductivity properties. Akiyama et al. [8] used aluminum 
nitride-coated PET films for preparing flexible pressure sen-
sors in the range of 0–8.5 MPa and reported an adequate 
piezoelectric response.
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