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ABSTRACT 

Recent enhancement of an industrial communication and networking 

technology has made it possible to apply Ethernet networks at all levels of industrial 

automation, especially at controller level where the data exchange in real-time 

communication is mandatory. This thesis presents a study on the development of 

industrial communication network based on the Ethernet and its implementation on a 

Computer Integrated Manufacturing (CIM-70A) system which located at Robotic 

Laboratory in KUiTTHO. The Ethernet module was installed on supervisory 

OMRON PLC to integrate the various stations in the ClM-70A system. The 

workability of this communication technique was analyzed and compared with the 

conventional serial communication which is widely used in automation networking 

systems. Through this approach, the communication and integration of elM systems 

can be accessed easily and hence available to be upgraded to the management and 

enterprise levels of automation. 
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ABSTRAK 

Penambahan penggunaan komunikasi dan rangkaian industri sejak akhir­

akhir ini telah menjadikan rangkaian Ethernet boleh diaplikasikan di sel11ua peringkat 

automasi perindustrian, terutamanya di tahap pengawal di mana penukaran data 

dalam masa nyata adalah mandatori. Tesis ini membentangkan satu kajian 

pembangunan perindustrian rangkaian komunikasi berdasarkan Ethernet dan 

seterusnya akan diaplikasikan kepada sistem pel11buatan kOl11puter bersepadu (CIM-

70A) yang terletak di Makmal Robotik, KUiTTI-IO. Modul Ethernet telah 

dipasangkan kepada pengawallogik boleh aturcara (PLC) jenal11a OMRON (siri 

CJ 1 M) untuk l11enyepadukan pelbagai stesen pengeluaran di dalal11 sistem CIM-70A. 

Kebolehkeljaan teknik komunikasi ini telah dianalisis dan dibandingan dengan 

sistel11 konvensional yang begitu l11eluas digunakan di dalam rangkaian sistel11 

autol11asi iaitu kOl11unikasi bersiri. Menerusi pendekatan ini, komunikasi dan 

integrasi sistel11 CIM lebih mudah dicapai dan seterusnya boleh dipertingkatkan ke 

peringkat pengurusan dan perusahaan di dalam sistel11 autol11asi. 
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CHAPTER I 

INTRODUCTION 

1.1 Project Overview 

Data communication and networking may be the fastest growing technology in 

our culture today (Forouzan, 2001). It is extensively used in an industrial network to 

integrate both office and manufacturing equipment. During the last two decades, the 

industrial communication system have evolved at a rapid pace and passed from the 

traditional serial communication to the fieldbuses. The tel111 fieldblls applies to a 

large family of two-way digital communication protocols that were specially 

developed to overcome the physical and performance limitations of low level digital 

and analogue standard (Sterling and Wissler, 2003). A full fieldblls protocol can 

handle byte size data for complex transmitters and valves as well as diagnostics or 

control information. Any control device requiring extensive communication for 

configuration requires a full fieldblls. 

Ethel11et, the well-known Local Area Network (LAN) standardized by IEEE 

has been largely utilized in industrial communication. The Ethel11et network have 

gained the capability of communicating in real-time thus opening an attractive 

scenario, implementation of Ethel11et at all level of an industrial automation system 

(Figure 1.1). 



1.2 Problem Statement 

Real-time communication has become some major issue in automated 

manufacturing system. Some problems such as data and status monitoring, 

transmission data size and speed, online program editing, and accessibility of 

controller are encountered in conventional serial communication networking such as 

in Computer Integrated Manufacturing (CIM) system. FurthemlOre, the integration 

into higher level of automation system; Manufacturing Resources Planning (MRP­

II). Manufacturing Execution System (MES) and Entrepreneurs Resources Planning 

(ERP) has difficulty to implement (Figure 1.1). 

MRP-II, MES 

SCADA, HMI, PC/Workstation 

Controller, PLC, PID, PC 

Transducer, Actuators, Sensors, Machines, Hardware 

Figure 1.1: Pyramid of industrial automation system 
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1.3 Objective 

The objectives of this project are: 

i) To develop a hardware infrastructure of Cnvl systcm communication 

network based on Ethernet protocol. 

ii) To familiarize and thus overcome real-time monitoring issues so that 

allows easier integration between the different units of the Cl1vl 

systems via Ethernet module on OMRON PLC C.I-series. 

iii) To verify and validate the functionality, feasibility and workability of 

the project. 

1.4 Scope of Work 

This project is concentrating to develop a ClivI systcm communication 

network based on the Ethernet protocol. The work will involve using OivlRON PLC 

controller (C.T Series) attached with Ethernet module to integrate thc various 

production units in the CIM system including supervisory workstation. The 

environment of this implementation is established Clivl-70A systcms dc\·clopcd in 

the Robotics Laboratory, Faculty of Electrical and Electronic Engineering (FKEE). 

Kolej Universiti Teknologi Tun Hussein Onn (KUiTTI-IO). 
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