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Evaluation of Fieldbus Protocol for Factory Automation

Lee Gyoung Chang’, Kim In Joon

Lee Suk

ABSTRACT

Networking for manufacturing is gaining importance as a nerve system of computer-integrated manufacturing

(CIM). Among the various network types, the most inexpensive type called fieldbus is specifically aimed to

interconnect simple devices such as sensors and actuators. For this purpose, there are several choices of the
protocols such as Profibus, WorldFIP, Foundation Fieldbus, and IEC/ISA fieldbus. This paper presents the
simulation results of Profibus and WorldFIP. Both protocols have been simulated in order to evaluate the

performance such as transmission delay and throughput under different protocol parameter settings and traffic

conditions.
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Fig. 1 Network Types for AMRF Architecture
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Table 1. Comparison of Fieldbus Protocol

Network Profibus ‘WorldFIP [EC/ISA fieldbus
Topology bus bus bus
Polling with scheduling | Token Passing and

Access Method Token passing with master/slave

of BA Polling of LAS
Transmission rate | FMS:9.6k ~ 500k, DP:9.6k—~1.5M | 31.25k, 1M, 2.5M 31.25k, 1M, 2.5M
Max. Devices 127 nodes 256 nodes 128 nodes
Medium TP(Twisted Pair), Optical Fiber TP TP, Optical Fiber
Error detection CRC8 + HD4 CRC16 CRCl6

# LAS : List of Active Station, CRC : Cyclic Redundancy Check, HD : Hamming Distance

BA : Bus Arbitrator

Master 5T - - [MastersTL ! Slave ST [slave sT |
" Slave ST | Mastar 57| 57l

Fig. 2 Topology of Profibus
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Fig. 3 Flow Chart of Message cycle
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Fig. 4 Topology of WorldFIP
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Fig S. Transmission Sequence of Data
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ol A%E& A3AAA Ao F AA THE 2
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Auele. 12 gEEe] gt RE ujo4o)
A BlF7] WA A o] ARG T 2P
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Table 2. Types of Messages Characteristics

€ssge type| graphic numeric control | synchronization sensor event
- data files . .

characterisi files programs signals signals message
allowed delay 1-100s 1-100s 1-100s 1-100ms 20-100ms 0.1-80ms
message length | >10kbits 1-10kbits >10kbits 8-64bits <10kbits 8-84bits
frequency of

appearance rarely very rarely very rarely very frequently frequently rarely
classification non-time-critical messages time-critical messages
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Fig. 6 Delay and Throughput of High Priority Message with Profibus
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