
Accepted Manuscript

Title: Pulse Sensor Based on Single-Electrode Triboelectric
Nanogenerator

Authors: Xiaoning Cui, Chen Zhang, Weihua Liu, Yan Zhang,
Jiahe Zhang, Xin Li, Li Geng, Xiaoli Wang

PII: S0924-4247(18)30723-4
DOI: https://doi.org/10.1016/j.sna.2018.07.051
Reference: SNA 10916

To appear in: Sensors and Actuators A

Received date: 27-4-2018
Revised date: 7-7-2018
Accepted date: 24-7-2018

Please cite this article as: Cui X, Zhang C, Liu W, Zhang Y, Zhang J, Li X, Geng L,
Wang X, Pulse Sensor Based on Single-Electrode Triboelectric Nanogenerator, Sensors
and amp; Actuators: A. Physical (2018), https://doi.org/10.1016/j.sna.2018.07.051

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.sna.2018.07.051
https://doi.org/10.1016/j.sna.2018.07.051


1 

 

Pulse Sensor Based on Single-Electrode Triboelectric Nanogenerator 

 

Xiaoning Cui1, Chen Zhang1, Weihua Liu1*, Yan Zhang2, Jiahe Zhang1, Xin Li1, Li 

Geng1, Xiaoli Wang1 

 

1The School of Electronic and Information Engineering, Xi'an Jiaotong University, Xi'an, Shaanxi, 

China, 710049 

2School of Physics, University of Electronic Science and Technology of China, Chengdu, China, 

610054 

 

* lwhua@mail.xjtu.edu.cn 

 

Highlights: 

 A pulse sensor based on a single-electrode triboelectric nanogenerator (TENG) 

with simple device structure demonstrated its capability of monitoring pulse. 

 The typical human radial artery pressure wave including an incident wave and 

two reflected waves is successfully observed in the output signal.  

 The trench structure and its dimension are proved to be critical for the sensitivity 

of the pulse sensor. 

 Due to the simple device structure, the stability of the device is verified through 

2500 times of cycling test.  

 

Abstract 

 A self-powered pulse sensor based on single-electrode triboelectric 

nanogenerator is reported in this work. The device has simple device structure: a PET 

film with ITO coating layer stacking with a thin polydimethylsiloxane (PDMS) film 

with a trench structure. The surface of PDMS film is negatively charged through 

triboelectric effect with the acrylic mould. The typical human pulse presenting the 

radial artery pressure wave is successfully extracted from the output pulse signal. The 

incident wave and two reflected waves are clearly shown in the output signal. The 

radial artery augmentation index AIr and the time difference between two peaks 

ΔTDVP used to diagnose arterial stiffness are gained and it’s consistent with the typical 

medical value. The correlation between the structure parameters and the output signal 
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