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Abstract: In motion network, high response control requires short cycle time. For example, the control of
electrical discharge machine and injection molding machine consisting of 8 servo amplifiers requires cycle
time of less than 30 microseconds. In this paper, we propose a protocol that forwarding frames are concate-
nated during forwarding frames. By desk analysis, we confirm that cycle time of proposed protocol is 29.8
microseconds and proposed protocol is suitable for the control of electrical discharge machine and injection
molding machine. And we confirm that cycle time of proposed protocol is 51.3% shorter than cycle time
of parallel communication protocol like PROFINET IRT and 37.6% shorter than cycle time of circulating

communication protocol like EtherCAT.
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Fig. 1 Position relations of slaves.
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Fig. 2 Procedure of parallel communication protocol.
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Fig. 3 Procedure of circulating communication protocol.
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Fig. 4 The first disadvantage of parallel communication protocol.
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Fig. 5 The second disadvantage of parallel communication protocol.
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Fig. 6 Disadvantage of circulating communication protocol.
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Fig. 7 Downstream procedure of proposed protocol.

M sS4 lx—r1l s2 st S4 lx—r2| s3
¥

csemE o] S
COERE e s =
T | SR Ly —
T 1 e P AR

s: 111 i) 5

L e e T

7y |

TSI o5 |

o EZCoCa
=AY v

Z3—FkAH
R s o7 Uy | t
rov%

8 LU AMDMEEY —7 v A
Fig. 8 Upstream procedure of proposed protocol.
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Fig. 11 Transmitting time of parallel communication protocol.
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Fig. 13 Transmitting time of circulating communication protocol.
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Fig. 16 Receiving time of proposed protocol.
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Table 2 Value of the parameter for calculating cycle time.
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Fig. 17 Cycle time against the number of slaves in the network.
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Table 3 Cycle time in the network with 8 servo amplifiers.
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