Accepted Manuscript

MICROELECTRONICS
JOURNAL

A voltage-mode PID controller using a single CFOA and only grounded capacitors

Umut Engin Ayten, Erkan Yuce, Shahram Minaei

ScionceDiroct

PII: S0026-2692(18)30298-2
DOI: 10.1016/j.mejo.2018.09.010
Reference: MEJ 4422

To appearin:  Microelectronics Journal

Received Date: 25 April 2018
Revised Date: 12 September 2018
Accepted Date: 27 September 2018

Please cite this article as: U.E. Ayten, E. Yuce, S. Minaei, A voltage-mode PID controller using a single
CFOA and only grounded capacitors, Microelectronics Journal (2018), doi: https://doi.org/10.1016/
j-mejo.2018.09.010.

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.mejo.2018.09.010

Final Version of MEJ 2018 267

A Voltage-Mode PID Controller Using a Single CFOA and Only Grounded Capacitors

Umut Engin Ayten
Department of Electronics and Communications Ereging, Yildiz Technical University,
34220, Esenleistanbul
Email: ayten@yildiz.edu.tr

Erkan Yuce*
Department of Electrical and Electronics Enginegrifamukkale University,
Kinikli, 20160 Denizli, Turkey. Email: erkanyuce@h@o.com

Shahram Minaei
Department of Electronics and Communications Ereging, Dogus University,
Acibadem, Kadikoy, 34722 Istanbul, Turkey. Emaihisaei@dogus.edu.tr

* Corresponding author

Abstract: A new voltage-mode (VM) proportional integral dexilve (P1D) controller employing only a
single active component named Current Feedbackabpeal Amplifier (CFOA),two resistors and two
grounded capacitors is proposed. The proposed Bldraller employs a canonical number of only
grounded capacitors without requiring any critigagsive component matching conditions and canmeilat
constraints. It has high input and low output imgrezes; thus, it can be easily cascaded with otiér V
structures. It can be easily constructed by a simgimmercially available active element. Frequency-
dependent non-ideal gain and parasitic impedantectefon the performance of the proposed PID
controller are investigated. The performance of pheposed PID controller circuit is demonstrated by
using PSPICE circuit simulation program and an drpental test. Also, 0.18n CMOS TSMC
technology parameters with +2 V supply voltagessed. Total power dissipation of the proposed PID
controller is 1.64 mW.
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1. Introduction

Proportional integral derivative (PID) control aiits [1]-[18] have important places, and are featjly
used in control systems and signal processingitstclihere are many analog PID control circuitg¢ha
open literature [1]-[18]. Nevertheless, CCll-bas8&i®® controllers [1] and [2] do not provide low outp
impedances. Also, PID controller of [1] needs theemmercially available active devices such as AM384
[19] while PID controller of [2] uses a dual outg@€lI+; thus, the PID controller of [2] requireshamber
of AD844s to construct it [20]. The PID controllefr [3] uses a number of active and passive compsnen
for example four current differencing buffered aifipls (CDBAS) as active devices as well as eight
resistors, a floating capacitor and a grounded @tpaas passive components. Also, one of [4] ciasif

four floating resistors and three floating capasitas passive components as well as two operational
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