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(Development of Decoding Program Module for PLC Output Expansion)
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Abstract - In this paper, we proposed the program module that expand output points when increased of the output machine for
the design of process control system with PLC. In order to increase output points we need the decoding. There is a
hardware decoding and a software decoding. In this paper, we proposed the decoding program module which is a
software decoding and confirmed feasibility through a simulation.
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Fig. 1. Structure of System for Expansion
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Fig. 2. Flow chart of Program Module

168 &4 ZEAA SFsaxsicd 0~11¥ JFe g
AHeha, 12~159 AEE $AREY dgo AMgEd du, X
29X B4R HM5E ESWI2~ESW2IAA 2 16718 A4
g} 23 163 2Y2ES 0~27AA 284 59 258 8%
g F A gt

o1y 3e|H ESWI2~ESW27¢ EDO~ED3e® ¢ladsts, &
FrEe Jgoz s 1679 tad F3es YU
A9 ¥ EDO~ED3Y 4L (V7 Zrh



ESWI12~ESW27->
EDO~ED3 Encoding

EDO~ED3->
EU12~EU27 Decoding
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Fig. 3. Flow chart of Expansion Module

EDO = ESW13 + ESW15 4+ ESW17 + ESW19
+ ESW21 + ESW23 + ESW25 + ESW27
ED1 = ESW14 + ESW15 + ESW18 + ESW19
+ ESW22 + ESW23 + ESW26 + ESW27
ED2 = ESW16 + ESW17+ ESW18 + ESW19
+ ESW24 + ESW25 + ESW26 + ESW27
ED3 = ESW20+ ESW21 + ESW22 + ESW23
+ ESW24 + ESW25 + ESW26 + ESW27
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EU2 = ED3 - ED? - ED1 + EDO
EUI13 = ED3 - ED2 + EDI + EDO
EU4 = EDB - ED? - ED1 - EDD
EU\5 = ED3 - ED2 - ED1 - EDO
EU6 = ED3 - ED2 - ED1 - EDO
EU7T = ED3 - ED2 + EDL - EDO
EUI8 = ED3 - ED2 « ED1 - EDO
EU9 = ED3 - ED2 - ED1 + EDO
EU0 = ED3 - ED2 - ED1 - EDO
ER1 = ED3 - ED? - ED1 - EDD
EU22 =ED3 - ED2 - ED2 - EDO
ElR3 = ED3 - ED? - ED1 - EDO
EU24 = ED3 - ED? - ED1 + EDD
EW25 = ED3 - ED2 - ED1 + EDO

EU26 = ED3 - ED2 - ED1 - EDO
EU27 = ED3 - ED2 - ED1 - EDO
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Fig. 4. PLC for Experiment
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Fig. 5. Encoding Input
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Fig. 6. Program of Decoding Output
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Fig. 7. Display of Output decoding
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