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Instructor Introduction

Matt Pelletier

Product Training Engineer

training@yaskawa.com

1-800-YASKAWA

mailto:training@yaskawa.com


Remote Demo System
 Request access by Email

• Training@yaskawa.com

 Remote Connection 

Process

• eLV.MPiec.01.PLCopen_

RmtCnct

mailto:Training@yaskawa.com


PLCopen Part 4: Coordinated Motion

Class Project

• Open Project

• Overview Project

• Configuration Summary

• Save Configuration

• Verify Operation
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Class Project

Purpose
 “Class Project” not 

specifically related to 

PLCopen part 4

 Quickly get demo system 

operational

 Implement configuration 

and programming in 

subsequent videos
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Class Project

Requirements
 MotionWorks IEC version 

3.2 or higher

 Project “PLCo4Training”

• Download from 

yaskawa.com

 Access to an MP3300iec 

Demo
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Class Project

Tour The Project
 Modified PLCopen Training 

Project

 Libraries

• Latest toolbox 3xx versions

 Datatypes (none)

 Logical POUs from PLCopen 
Training

• FastTsk, MedTsk, SlowTsk

 Global Variables

• Axis_Ref changed to 
AxisStruct with multi-element 
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Class Project

Configuration Summary
 Axes

• X and Y axis of 2 
dimensional gantry

» Gantry configuration in next 
video

• Z axis not used

• 3 virtual axes

• Units: mm, 360/rev for 
easier visualization

• OT disable

• 1-phase 200VAC power
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 Sigma-7 

“W”

• Axis X 

and Y

 Dual axis 

amplifier

 Sigma-7

• Single 

axis 

amplifier

 Sigma-7 Motor

• Axis Z

 MP3300iec

 VIPA E/IP 

remote I/O

10

Class Project

MP3300iec Demo



 IP address, Connect HC to 

controller

 Use Offline Configuration

 Save online

 Reboot Controller

 Make, Download
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Class Project

Send Hardware Configuration



 Cold start, Stop, 

Warm Start

 Debug

 HMI_I POU

• Toggle Boolean

• Servos On

• Jog

• Zero Set

12

Class Project

Verify Operation



PLCopen Part 4: Coordinated Motion

Group Configuration

• Add Group

• Assign Axes

• Update Project
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Group Configuration

Requirements
 Class Project “PLCo4_Training”

 MotionWorks IEC Pro 

• Ver 3.2 or higher
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Group Configuration

Overview
 2 Dimensional Gantry

• X Axis

• Y Axis

 Cartesian Coordinates

• X direction

• Y direction
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Group Configuration

Quick Reference Guide
 Start at step 3

• Steps 1 and 2 completed in 

previous video
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Group Configuration

Offline Hardware Configuration
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Group Configuration

Add a group
 Button “Add Group”

 Edit Group Name
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Group Configuration

Mechanism Type
 Select Group

 Choose Mechanism
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Group Configuration

Assign Axes
 Choose Axis Name 
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Group Configuration

Group Data
 Variable created for group

 Update Rate to Code
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Group Configuration

Joint Limits
 Set max and min positions for each axis
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Group Configuration

Offline Save
 Creates Global variables

• Axis_Group_Ref

 Adds Libraries
• YCoordinatedMotion

• Math_Toolbox

• PLCopenPart4
» Contains blocks such as MC_MoveLInearAbsolute

• Group_Stub

 Updates IO_Configuration
• Drivers
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Group Configuration

MAKE project
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 MP3300iec

• Firmware 3.2 or higher 

• Offline

• Set IP address

25

Group Configuration

Send Offline Configuration and Reboot



Group Configuration

Download 
 Download and warm start
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Group Configuration

Help
 Help available within Hardware Configuration
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PLCopen Part 4: Coordinated Motion

Programming Linear Moves 

• Required Motion

• MC_MoveLinearAbsolute

• VECTOR datatype

• MC_GroupEnable

• Calibrate Zero

• Test Motion
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Programming Linear Moves

Requirements
 Class Project “PLCo4_Training”

 Group configured for 2DGantry
• See previous section

 MotionWorks IEC Pro 
• Ver 3.2 or higher
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Programming Linear Moves

Required Motion
 Move from A to B then stop

 Move from B to C then stop

 Move from C to A then stop
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Programming Linear Moves

MC_MoveLinearAbsolute
 “Linear” program 

POU running in 

FastTsk

 Position is VECTOR 

datatype

 Velocity, Accleration, 

Deceleration along 

path

 Other inputs can be 

left disconnected

31



Programming Linear Moves

Vector Datatype
 Array of coordinate positions
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Programming Linear Moves

Before Executing a Coordinated Move
1. Calibrate Zero Point

2. Servos On

3. Enable Group

 Group Ready

• All above conditions met



Programming Linear Moves

Group Ready
 Create logic to check for 3 required conditions before 

executing a linear move
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Programming Linear Moves

MC_GroupEnable
 Enables coordinated moves

 Disables individual axis moves
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Programming Linear Moves

Servos On
 Turn servos 

on with 

individual 

AxisControl

36



Programming Linear Moves

Calibrate Zero
 Individual axis 

MC_SetPosition
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Programming Linear Moves

Verification
1. Make, Download

2. Debug

3. HMI POU

4. Toggle Boolean

5. Servos On

6. Jog to zero position

7. Set zero point

8. Enable Group
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Programming Linear Moves

Verification
 No single-axis control while 

group enabled

• Example: Jog

• Axis Error 4370

 Use MC_GroupDisable

before single-axis control
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Programming Linear Moves

Verification
 Add to watch window

• Point_A, B, C

• GantryXY

• Gantry.Machine.ActualPosition[1]

• Gantry.Maachine.ActualPosition[2]
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Programming Linear Moves

Verification
 Start the move
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PLCopen Part 4: Coordinated Motion

Blending Linear Moves

• Required Motion

• Smooth Corners

• Transitions

• Transition Mode

• Programming 
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Blending Linear Moves

Requirements
 Class Project “PLCo4_Training”

• Group configured for 2DGantry

• Triangular Path Program

 MotionWorks IEC Pro 
• Ver 3.2 or higher

 MP3300iec controller
• Firmware 3.2 or higher
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Blending Linear Moves

Previous Required Motion
 Move from A to B then stop

 Move from B to C then stop

 Move from C to A then stop
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Blending Linear Moves

Required Motion
 Start at D

 Move through A, B, C without 
stop

 Smooth corners

 Approach each point as closely 
as possible

 Maintain constant velocity

 Stop at D
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Blending Linear Moves

Smooth Corners
 BufferMode

 TransitionMode

 TransitionParameter
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Blending Linear Moves

Buffer Mode
 Same as PLCopen Part 1
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Blending Linear Moves

Transitions
 Right-Click “help” of MC_MoveLinearAbsolute

• TransitionParameter VECTOR help
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 ConstantVelocity

• Circular Arc

• Close to corner

• Priority on speed

 CornerDistance

• Parabolic Path

• Close to corner

• Corner distance 

max limit

 CornerDeviation

• Parabolic Path

• Close to corner

• Corner deviation 

max limit
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Blending Linear Moves

Transition Modes



 ConstantVelocity

• Circular Arc

• Close to corner

• Priority on speed

 CornerDistance

• Parabolic Path

• Close to corner

• Corner distance 

max limit

 CornerDeviation

• Parabolic Path

• Close to corner

• Corner deviation 

max limit
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Blending Linear Moves

Transition Mode



Blending Linear Moves

Programming Overview

1. Sequence

51



Blending Linear Moves

Programming Overview

1. Sequence

2. Buffer Mode

• Blending

• Execute
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Buffer Mode = Blending

Buffer Mode = Blending

Buffer Mode = Blending



Blending Linear Moves

Programming Overview

1. Sequence

2. Buffer Mode

• Blending

• Execute

3. Transition Mode

4. Transition Parameter
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Buffer Mode = Blending

Transition Mode = 2 (Constant Velocity)

Transition Parameter 2 = 100 (%Speed)

Buffer Mode = Blending

Buffer Mode = Blending

Transition Mode = 2 (Constant Velocity)

Transition Mode = 2 (Constant Velocity)

Transition Parameter 2 = 100 (%Speed)

Transition Parameter 2 = 100 (%Speed)



Blending Linear Moves

Sequence
 Sequence the moves from top to 

bottom

• Point_A

• Point_B

• Point_C

• Point_D
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Blending Linear Moves

Buffer Mode
 Use the Active output to sequence buffered moves
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Blending Linear Moves

Transition Mode
 Use MC_TransitionMode#TMConstantVelocity

• ENUM datatype with value of 2
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Blending Linear Moves

Transition Parameter
 Set Transition Parameter to 100%

• Transition[2]:=100.0
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Blending Linear Moves

Verification
1. Make, Download

2. Debug, Toggle Boolean

3. Add to watch window

• Point_A, B, C, D

• GantryXY

• Transition

 Set PathAccelDecel = 25.0

• Low accel/decel

exaggerates the corner
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Blending Linear Moves

Verification
 Active Block

 Position Feedback

 Motor Wheel
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