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Development of an Embedded Motion Controller based on the
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Abstract
61131-3 International Standard Language was developed in this paper. In this developed motion controller, the
CoDeSys, one of the IEC61131-3 development tools, was embedded in order to support that of PLC as well as
the development environment of the PC, and the various function blocks based on PLCopen standard for motion

An embedded motion controller supporting the PLC programming environment based on the IEC

control such as the linear and circular interpolation control were implemented. Moreover, the ethernet based

remote control on real-time operating system and the motion simulator for a motion programmer were

implemented.
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[ Motion Move | DIO

‘ Configuration ‘ ‘ Read/Write Status ‘

GUI Tool
[ Motion Move | | DIO |

‘Conﬂguration ‘ ‘Read[\Nrite Status |

CoDeSys(FB made by C/C++)

“ Fllesystem | |SchedulerManager|| Device Manager | RTOSKemeI‘

Motion (CAMC-QI)| | DIO | Hardware ‘Ethernetport—1
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No Function

1 |SignalSetHomeLevel(int AxisNo, unsigned Level)

SignalSetLimit (int AxisNo, unsigned int
2 |StopMode, unsigned int PositiveLevel, unsigned int
NegativeLevel)

3 |SignalServoOn (long AxisNo, unsigned int OnOff)

SignalServoAlarmReset(int AxisNo, unsigned int

4 OnOff)

5 MovePos(int AxisNo, float Pos, float dVel, float
Accel, float Decel)

6 LineMove(int Coord, float *Pos, float Vel, float

Accel, float Decel)

Function Block List
MC_MoveAbsolute
MC_MoveRelative

Absolute Position Drive

Relative Position Drive

MC_LineMove2 Lipear interpolation ~ drive -2
axis
Circular  interpolation  drive

MC_CircleCenterMove (start/center/end point)

MC_Stop
MC_Reset
MC_ServoOnOff

Stop Drive

Reset if Error occur

Turn On/Off Servo Drive
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Synchronized

MC_MoveAbsolute
MC_MoveRelative
MG_MoveAdditive

MC_MoveVelacity

Continuous
Motion
&

MC_Gearln

Interpolate
Motion

MC_LineMove2-4
MC_CircleAngleMove
MG_GircleCenterMove
MG_GirclePointMove
MC_CircleRadiusMove

Disabled
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(1) MC_LineMove
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(2) MC_CircleCenterMove
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Case 1 : CenterY > 0

SRadian = acos (M (1
Radius
Case 2 : CenterY < 0
SRadian = acos (— M ?2)
Radius
Case 3 : CenterY = 0 and CenterX < 0
SRadian = 0 3)
Case 4 : CenterY = 0 and CenterX > 0
SRadian = T 4)
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Case 1 : CenterY > EndY
ERadian = acos (— FndX— C’enterX
Radius

(%)

Case 2 : EndY > CenterY
. FEndX— CenterX

ERadian = acos (W) 6)
Case 3 : CenterY = EndY and CenterX < EndX
ERadian = 0 7
Case 4 : CenterY = EndY and CenterX > EndX
ERadian = m ®)
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case (SRadian > ERadian):
TotalRadian=|SRadian-ERadian|

case (SRadian < ERadian):
TotalRadian=360-|SRadian-ERadian|

case (SRadian == ERadian):
TotalRadian=360
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case (SRadian > ERadian):
TotalRadian=|SRadian-ERadian|-360

case (SRadian < ERadian):
TotalRadian=|SRadian-ERadian|

case (SRadian == ERadian):
TotalRadian=360
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