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The developments of flexible electronic skins (e-skins), 
epidermal electronics and mechanosensation active matrix 
with the aim of miming perceptive functions of human 
skin, have inspired great research interests for potential 
applications in robotics, prostheses, and wearable healthcare 
monitoring devices [1]. The above device were in function 
through converting the external stimuli into quantified 
physical signals and further provide feedback instructions.
[2-7] Mechanosensation matrix mainly concentrated 
on replication of human somatosensory system to sense 
various mechanical stimuli.[8-11] Scientists and researchers 
dedicated their great efforts on materials design and structures 
optimization[12-10] towards mechanosensation active matrix 
to realized high sensitivity, fast response time, mechanical 
flexibility, and durability multimodal sensing for practical 
noninvasive applications for long term durability, multimodal 
sensing and highly integrated, simplify fabrication process, 
and minimizing the power consumption [15-18]. 

Recently, based on their previous work [19],writing in 
Scientific Reports, Yanfang Menga, b* and Guoyun Gao have 
been proposed a self-powered bifunctional sensor based on 
tribotronic planar graphene transistors, which was employed 
to real-time monitoring with high energy-efficient and 2D 
imaging [20]. 

To achieve low energy-consumption of the device, 
tribopotential-powered GFET is presented with the 
mechanism involved triboelectric and electrostatic inducing. 
Apart from energy-efficiency, their work also realized the 
perception of multiple stimuli (high frequent stimuli and low 
frequent stimuli) to emulate the human’s skin, which is also of 
great significance issue on schedule [21]. 

In regard to the low frequent stimuli, magnetic field sensor 
as a model, whose work principal was that (magnetic film 

and ion gel as friction layer) the magnetic field changed the 
distance between magnetic film and ion gel, giving rise to 
different signal. (Our previous work verified that the output 
of tribopotential-powered GFET had certain functional 
relationship with the triboelectric distance).

Given that skin can percept both high frequent and lower 
frequent stimuli [22], and it was difficult to detect magnitude 
of frequency of the high frequent stimuli intuitively. To solve 
this challenge, we adopted the methodology of plasticity 
behaviour synaptic transistor (transistor served both synaptic 
transistor and sensing unit). In synaptic transistor, synaptic 
weight (the increment phenomenon of later post-synaptic 
current compared with former counterpart) varied with the 
variation of frequency of pre-synaptic stimuli (signal) [23]. In 
this work, wind was recognized as a high-frequency stimuli 
source (the wind stimuli was employed wind driving friction 
of electrofrictional layer of TENG), the increment of post-
synaptic current of No. n pulse compared with No. n-1 pulse 
was utilized to indicate the real-time frequency of wind that 
the sensor experienced.

Incorporating synaptic transistor into E-skin has already 
been studied. Ravinder reported a printed synaptic transistor 
to create E-skin with positive mind and opened up a novel 
reformation: inserting Neuro layer into E-skin to advance 
intelligentialization and can immediately respond to external 
stimuli in absence of instruction. This project would spur 
the reformation of wearable technology, flexible electronic 
and new generation computer [23]. Furthermore, graphene 
was selected as channel semiconductor for high mobility 
(chemical vapour deposited (CVD) graphene with mobility 
approaching 200 000 cm2 V-1 s-1 for the carrier density below 5 
× 109 cm-2 at a low temperature [25]), high transparency (the 
white light absorbance of a suspended graphene monolayer is 
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2.3% (or transmittance of 97.7%) with a negligible reflectance 
of <0.1% 26), high Young’s modulus (~1 TPa) [27] excellent 
thermal stability and conductivity (3000~5000 W m-1 K-1) 
[28], and peculiar surface area[29].Therefore, graphene field 
effect transistor (GFET) applied as synaptic has reports [30].

With the development material science, electronics and 
energy science, the self-powered sensors based on tribotronic 
with mutilfunctional will be given considerable attention 
to fulfill the ever-growing demands of human-machine 
interactive interface, and point of care of surveillance and 
artificial electronic skin. The great progresses have been 
made to improve the properties of self-powered sensor based 
on tribotronic. Our work would offer a plausible platform for 
intelligentization of E-skin.

However, there are still many challenges for the development 
of self-powered sensors based on tribotronic. First, the 
interpretation of principle of relationships between the 
microstructure and properties is deficiency. Second, the 
optimum points of synergistic interactions among the 
multiple factors are supposed to be unambiguity. Third, the 
meet the new demands of area of sophisticated equipment, the 
comprehensive properties combining ultrahigh sensitivity, low 
energy consumption, low damping, outstanding mechanical 
and flexibility are supposed to be explored urgently.
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