
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 02, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 353 

Design of Micro PLC for Encoder Application 
Anuniti Amireddy

1
 Kavita Phad

2
 Tejas Veeramani

3
 Mrs. S. M. Shaikh

4
 

1,2,3,4
Department of Electrical Engineering 

1,2,3,4
AISSMS IOIT

Abstract— A programmable logic controller (PLC) is 

extremely useful in industrial process automation and it is a 

developing field which integrates electrical and electronics. 

This paper discusses the designing of a micro PLC which 

will cost lesser than the market price of standard PLCs for 

the sake of training college students. PLC’s available in 

most labs cannot be interfaced with an encoder so the aim 

shall be designing one that can be interfaced with an 

encoder. 
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I. INTRODUCTION 

The PLC, or programmable logic controller, was designed to 

replace electromechanical relays, timers and counters. They 

have many advantages over mechanical control such as, 

improved quality and accuracy, consistency and lesser cost 

of quality, scrap and rework.[1] 

A PLC can be classified as a solid state member of 

the computer family in which control devices such as limit 

switches, push buttons, proximity or photoelectric sensors, 

pressure switches etc. provide incoming signals to the unit. 

These signals interact with instructions specified in the user 

ladder program. The program directs the PLC on how to 

react with the incoming signals and control field devices like 

motor starters and solenoids which are connected to the 

output terminal of the PLC.[1]. The objective of our project 

is to create a microPLC which may be used as a training kit 

for electrical engineering students. This includes putting 

together a microprocessor and input/output terminals and the 

power supply required for these components. To 

demonstrate the usefulness of our unit, we shall be 

interfacing a rotary encoder with it. Another important 

objective is that the unit should be priced lesser than the 

ones available in the market. 

II. OBJECTIVES 

1) To design a micro PLC with the following 

specifications: 

 8 input lines and 6 output lines. 

 SPI communication: To communicate between 

PLC and peripherals like EEPROM and 

FLASH. 

 I2C communication: To communicate with 

components like Analog and Digitals I/O 

chips. 

 MODBUS: To connect to a supervisory 

computer with Remote Terminal Unit (RTU). 

 Rx, Tx communication (TTL/ RS232) with 

computer. 

2) Interfacing of encoder with PLC 

(Incremental/Decremental) 

III. METHODS OF IMPLEMENTATION 

The basic components required to build a microPLC was 

first found out. Using a microcontroller was seen as a low 

cost and energy efficient alternative to the branded 

microPLCs which are available in the market. Our initial 

thought was to use the Intel 8051 microcontroller in the unit, 

but after some research the AVR-32 microcontroller by 

ATMEL seemed to fit our requirements better. We were 

looking for a low cost, high performance device, and the 

AVR-32 with regard to its RISC architecture and faster 

processing speeds proved to be a better option than its Intel 

counterpart. 

As the AVR-32 uses a 5 volt DC supply, we must 

provide a power supply regulator which will draw power 

from an external supply and convert it into a usable 

magnitude. 

The purpose of this project was to also make it 

helpful to the students of our department. As we have an 

experiment in our syllabus which we cannot perform on our 

present workbench, we decided to provide the necessary 

hardware with it. The 24 pulse rotary encoder is a basic 

rotary input device which measures an angular 

displacement. 

IV. BLOCK DIAGRAM 

 
Fig. 1: Basic Block Diagram 

The basic block diagram, shown above depicts the 

arrangement of devices for the project. The power supply 

regulator block converts the electricity provided externally 

into a usable magnitude for the microcontroller and the 

rotary encoder. The rotary encoder is interfaced to the 

microcontroller through an input module. This input module 

will possess analog and digital inputs out of which, the 

encoder would be using the digital inputs. A display unit can 

be connected externally to the microcontroller through an 

output module which will consist of the necessary 

conversions and isolating circuits. A personal computer can 

be interfaced with the microcontroller for programming and 

supervision purposes. 

A. Abbreviations and Acronyms: 

 PLC (Programmable logic controller). 

 SPI (Serial Peripheral Interface) 

 EEPROM (Electrically Erasable Programmable 

Read Only Memory) 

 I2C (Inter-Intregrated Circuit) 
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 TTL (Transistor-Transistor logic) 

 RISC (Reduced Instruction Set Computing) 

V. COMPONENTS 

A. AVR-32 Microcontroller: 

The AVR32 is a microcontroller designed by Atmel. It is a 

32-bit microcontroller which employs the RISC 

architehture. This is a powerful and a power efficient device 

which can be used for a variety of applications. It has the 

ability to execute most of its instructions in one cycle, 

therefore improving its speed of operation. This 

micocontroller is perfect for implementing C-programmes 

as the Atmel company provides the best compiler and 

application support. 

 
Fig. 2: Pin Diagram of AVR-32 Microprocessor [3] 

B. Rotary Encoder: 

A rotary encoder is an electro-mechanical device that 

converts an angular position or motion into a measurable 

electrical quantity. The incremental/decremental encoder is 

chiefly used to measure a change in position which can be 

processed to find out speed, distance and position. Unlike 

the absolute rotary encoder, the incremental/decremental 

encoder does not memorize the last position when the power 

supply has been removed from the system. Which means, 

when we turn on the power to the incremental/decremental 

encoder, the position it is in will be taken as a reference 

point (or zero point). The measurement of the angular 

motion is taken by comparing it to this reference point. 

Therefore, it gives an output only when the encoder is 

rotated. The incremental/decremental encoder employs two 

outputs, A and B called quadrature outputs, as they are out 

of phase by 90 degrees. 

Phase A B 

0 0 0 

1 0 1 

2 1 1 

3 1 0 

Fig. (a): Coding for Clockwise Rotation 

Phase A B 

3 1 0 

2 1 1 

1 0 1 

0 0 0 

Fig. (B): Coding For Anti-Clockwise Rotation 

C. Power Supply: 

The microcontroller functions on a 5 volt supply, while the 

entire unit requires 24 volts to function. The 5 volt supply to 

the microcontroller is provided by the 7805 IC which is a 

voltge regulator. It helps in providing a regulated and 

constant source of power. This makes them easy to use as 

they do not depend on auxillary components. The usage of 

the 7805 also saves space and cost. The IC is designed to 

provide protection against overcurrents, overheating and 

conditions like short circuits. This proves to be an advantage 

as it contributes to the robustness of the IC as it not only 

provides protection for itself, but also for the components 

dependant on it. The 7805 is connected between the power 

supply and the microcontroller. Some resistors and 

capacitors are needed to filter out the noise from its output. 

 
Fig. 3: Diagram and Pin Layout of LM7805 [4] 

D. DC Motor: 

The DC motor is a simple, robust electromechanical device 

which converts an electrical input into a physical, rotary 

output. The motor used at the output side is a 12 Volt, 60 

r.p.m., plastic geared D.C. Motor. It has a 6mm shaft 

diameter with an internal hole.  For this experiment, the 

motor axle will rotate only when the rotary encoder is 

manually rotated. The direction of rotation of the motor can 

be controlled by changing the direction of rotation of the 

encoder. 
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