Accepted Manuscript

Title: CYCLOSTATIONARY MODE OF PYROELECTRIC
SENSOR

Authors: V.B. Samoylov, L.V. Shchedrina

PII: S0924-4247(17)32227-6

DOI: https://doi.org/10.1016/j.sna.2018.09.007
Reference: SNA 10982

To appear in: Sensors and Actuators A

Received date: 12-12-2017

Revised date: 20-8-2018

Accepted date: 3-9-2018

Please cite this article as: Samoylov VB, Shchedrina LV, CYCLOSTATIONARY
MODE OF PYROELECTRIC SENSOR, Sensors and amp; Actuators: A. Physical
(2018), https://doi.org/10.1016/j.sna.2018.09.007

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.2018.09.007
https://doi.org/10.1016/j.sna.2018.09.007

CYCLOSTATIONARY MODE OF PYROELECTRIC SENSOR

V.B. Samoylov, L.V. Shchedrina

Institute of Physics, National Academy of Sciences of Ukraine
46, Prospect Nauki, Kiev 03680, Ukraine

samoylov@iop.kiev.ua; Ishched@iop.kiev.ua

Highlights
e Pyroelectric system with a periodically time—varying load resistance is investigated.
e Difference between the conventional and cyclostationary modes of the sensor is found.
e Conditions providing the maximum amplitude of the output signals are obtained.

Abstract

Periodically variable pyroelectric systems with a time—varying load resistance are investigated
both theoretically and experimentally. The sensitive element of the system under consideration is
periodically connected to the input of the measuring device. The processes of accumulation and
redistribution of electric charges in this case are similar to those in pyroelectric vidicons.
Theoretical analysis is based on the expansion of input time functions into a family of elementary
signals, such as delta or unit step functions. In this case the response to an arbitrary signal can be
calculated as a superposition of the elementary responses. Output signal of such sensors is
represented by a periodical sequence of impulses under sinusoidal thermal excitation conditions,
contrary to a sinusoidal signal in the case of stationary systems. Operating conditions under which
the output signal amplitude exceeds the stationary response and is independent of the load
resistance value are found.
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Introduction

It has been known that the temporal and frequency responses as well as threshold parameters
of pyroelectric sensors depend strongly on their load resistance. Operating modes are of two main
types:

1. Woltage mode whereby a load resistance is relatively large and hence the electric time
constant of sensor exceeds the characteristic time parameters of incident radiation flux such as the
modulation period or pulse duration.

2. Current mode whereby a load resistance is small and the sensor electric time constant is
less than time parameters of the flux.

Pyroelectric devices are stationary systems with time—independent parameters in the above
limit cases as well as in the borderline ones. A detailed description of pyroelectric devices,
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