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Important User Information

Solid-state equipment has operational characteristics differing from those of electromechanical equipment. Safety
Guidelines for the Application, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from
your local Rockwell Automation sales office or online at http://www.rockwellautomation.com/literature/) describes some
important differences between solid-state equipment and hard-wired electromechanical devices. Because of this difference,
and also because of the wide variety of uses for solid-state equipment, all persons responsible for applying this equipment
must satisfy themselves that each intended application of this equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the
use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.
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IMPORTANT Identifies information that is critical for successful application and understanding of the product.

Allen-Bradley, Micro800, Micro830, Micro850, Connected Components Workbench, PanelView, Rockwell Software, Rockwell Automation, and TechConnect are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
http://www.rockwellautomation.com/literature/
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About This Publication

Audience

Required Software

Publication 2080-QS001A-EN-E - January 2013

This quick start is designed to provide instructions for implementing a motion
control project using Connected Components Workbench™ software and a
Micro830™/Micro850™ programmable logic controller (PLC). It makes use
of a sample project to illustrate the basic steps that a user needs to perform to
use the motion control feature in Micro830 and Micro850 controllers.

To assist in the design and installation of your system, refer to the Micro830
and Micro850 Programmable Controllers User Manual, publication
2080-UMO002.

The beginning of each chapter contains the following information. Read these
sections carefully before beginning work in each chapter.

e Before You Begin — This section lists the steps that must be completed
and decisions that must be made before starting that chapter. The
chapters in this quick start do not have to be completed in the order in
which they appear, but this section defines the minimum amount of
preparation required before completing the current chapter.

e What You Need — This section lists the tools that are required to
complete the steps in the current chapter. This includes, but is not
limited to, hardware and software.

e Follow These Steps — This illustrates the steps in the current chapter
and identifies which steps are required to complete the examples using
specific networks.

To be able to use the motion control feature effectively, you need to be familiar
with programming in function block diagram, structured text, and ladder
programming,

This quick start works hand-in-hand with Micro830 and Micro850
Programmable Controllers User Manual, publication 2080-UMO002.

To complete this quick start, the following software is required:
e Connected Components Workbench revision 2 and later

Connected Components Workbench is the main programming software
for Micro800 systems. It provides a choice of IEC 61131-3
programming languages (ladder diagram, function block diagram,
structured text) with user defined function block support that optimizes
machine control.

You will need the Connected Components Workbench software to
configure your axis parameters, write your motion control function
block programs, execute your function blocks, and monitor your axis
status.


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2080-um002_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2080-um002_-en-e.pdf
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Additional Resources

Resource Description
Micro830 and Micro850 User Manual, publication A detailed description of how to install and use your Micro830 and Micro850
2080-UM002 programmable controller and expansion 1/0 system.

Micro800 Programmable Controller External AC Power | Information on wiring and installing the optional AC power supply.
Supply Installation Instructions, publication 2080-IN0Q1

Kinetix 3 Motion Control Indexing Application, Quick start instructions designed to provide instructions for implementing a
publication CC-QS025 Kinetix® 3 component-class drive motion control indexing application by using
Connected Components Workbench software and a Micro830 programmable
logic controller (PLC).

Industrial Automation Wiring and Grounding Guidelines, | More information on proper wiring and grounding techniques.
publication 1770-4.1

Connected Components Workbench Online Help Online Help that provides a description of the different elements of the
Connected Components Workbench software.
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Where to Start

Overview of Sample Project

This quick start instruction serves to enable users to the use the motion control feature on Micro830 and Micro850
controllers. It uses a sample simulation program to familiarize the user with motion control instructions and related
parameter and wiring configurations. In particular, this project lets the user enable an axis, home an axis, move an axis, and
use touch probe to capture current position in a simulated environment.

The project uses the minimum components to use motion control. It does not require a servo drive. The PTO output is
wired directly to the high speed counter input. It makes use of high speed counter inputs to count the pulse train output

(PTO) for the current position.

The following diagram illustrates how this project simulates motion control. The elements of this project are shown in the

following diagram.
PanelView 1 optional component
Component
Home
Tv = ) Sensor
Micro850
controller I @ i
Direction moving
Pulse Train output biect
Output
D Simulated Linear Actuator D
Lower Upper
Limit Limit
TIP HSC wiring for PTO feedback is not shown and is for simulation purposes only.

Download the Simulation Project

You can also download the code for the complete simulation project from the following link:

hetp://www.rockwellautomation.com/go/scmicro800

The downloadable code includes an optional PanelView Component (PVc) program, which allows the user to easily update
and monitor different axis parameters through a PVc screen.

If you opt not to use a PanelView Component, use the Connected Components Workbench software to toggle variable
input values and trigger motion instructions. Axis monitoring can also be done through the same software through the Axis

Monitor feature.

To get started, check that your Micro800 controller supports motion control.

Publication 2080-QS001A-EN-E - January 2013 vii
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Where to Start

Hardware and Software Compatibility

The motion control feature on Micro830 and Micro850 controller is implemented through Pulse Train Outputs (PTOs)

and motion axes, which are summarized in the following table.

PTO and Motion Axis Support on Micro830 and Micro850 Controllers

Controller

PTO (built-in)

Number of Axes Supported

10/16 Points
2080-LC30-10QVB
2080-LC30-16QVB

1

1

24 Points

2080-LC30-24QVB
2080-LC30-240BB
2080-LC50-24QVB
2080-LC50-240BB

48 Points

2080-LC30-48QVB
2080-LC30-480BB
2080-LC50-48QVB
2080-LC50-480BB

IMPORTANT

Software and Firmware Requirements

e For programming, motion control is supported on Connected Components Workbench software

revision 2 and later.

¢ Micro830 controllers require firmware revision 2 and later.

ATTENTION: To use the Micro800 mation control feature effectively, users need to have a basic
understanding of the following:
® PTO components and parameters
See the Micro830 and Micro850 User Manual, publication 2080-UMO02, for a general overview of Motion
components and their relationships.

¢ Programming and working with elements in the Connected Components Workbench software
The user needs to have a working knowledge of ladder diagram, structured text, or function block diagram
programming to be able to work with motion function blocks, variables, and axis configuration parameters.

ATTENTION: To learn more about Connected Components Workbench and detailed descriptions of the
variables for the Motion Function Blocks, you can refer to Connected Components Workbench Online Help that
comes with your Connected Components Workbench installation.

viii
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Where to Start

Follow These Steps

The major subsections for this quick start project are outlined in the following flowchart. Follow the steps under each
subsection to become familiar with the required procedure to configure your controller and set up a simulation project for

motion control.
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Chapter 1

Create a Micro800 Project

Introduction

In this chapter, you will create a sample Micro830/Micro850 controller project through the Connected Components
Workbench.

Before You Begin

Ensure that you have Connected Components Workbench revision 2 properly installed.

What You Need

¢ Connected Components Workbench revision 2 or later
o Firmware revision 2 and later for Micro830 controllers

Publication 2080-QS001A-EN-E - January 2013



Chapter 1 Create a Micro800 Project

Create a Micro800 Project in Connected Components Workbench

Launch the Connected Components Workbench software.

1. On the Device Toolbox, expand
the list of Controllers by clicking
the + sign.

Device Toolbo

[+ Discover

=l Catalog

. “j:]:.]j.ZDSD-LCSD-ZﬂtQBB lA-’
m 2080-LC50-2400E
m 2080-LC50-2400WE
m 2080-LC50-458'WE
m 2080-LC50-450668
I]I] 2080-LCS0-480YE
m 2080-LC50-4500E

[+ _J Expansion Modules

@ | Drives |

TIP If your controller is online, use the Discover feature to
automatically discover your controller.

IMPORTANT Make sure that your controller is one of the following
compatible controllers:
¢ 2080-LC30-240BB
e 2080-LC30-24QVB
¢ 2080-LC30-430BB
e 2080-LC30-48QVB
¢ 2080-LC50-240BB
e 2080-LC50-24QVB
¢ 2080-LC50-430BB
e 2080-LC50-48QVB

IMPORTANT Motion control on Micro830 controllers require firmware revision 2
or later.

Publication 2080-QS001A-EN-E - January 2013



Create a Micro800 Project ~ Chapter 1

2. Select major revision 2 when
manually adding a Micro830

ad C d Components Workbench ‘ 2 “
controller.
Select revision to add to project
2080-LC30-24Q8B
.

["] Check this box to always use latest fimware revision.

([ ok ][ Concd J[ Heo ]

3. Dragyour controller onto the
Project Organizer pane.

m Micra850

ﬁ Global Yariables
DataTypes

User-Defined Function Blocks

4. Go to File = Save Project As.
Then, provide a project name for
your project.

Connected Components

Edt wiew Buld De

Mew

5. Click OK. sl

Close

Recent Projects 3
Save
Save Project As...

Exit

tE Save Project fs...

MName; |Simulator |

Location: |C:\Documents and Settings\My DocumentsSCOW S Simulator | [ Browse... ]

oK ][ Cancel ]

TIP Optional PanelView Component Program

This simulation project can also include a PanelView Component program to
allow for easier monitoring and toggling of axis parameter values through a
PVc screen. The code for this optional program is downloadable from the
following link, along with the complete code for this project:

http://www.rockwellautomation.com/go/scmicro800

Publication 2080-QS001A-EN-E - January 2013 3
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Chapter 1 Create a Micro800 Project

Notes:
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Chapter Z

Configure Motion Axis Properties

Introduction

In this chapter, you will configure the axis parameters through Connected Components Workbench.

Topic Page
Configure General Properties 7
Configure Motor and Load Properties 9
Configure Limits Properties 10
Configure Dynamics Properties 1
Configure Homing Properties 12

Before You Begin

Acquire a basic understanding of the different motion axis parameters by referring to the Micro830 and Micro850
Programmable Controllers User Manual, publication 2080-UMO002 and/or the Connected Components Workbench
Online Help.

What You Need

¢ Connected Components Workbench revision 2 or later
o Firmware revision 2 and later for Micro830 controllers

Publication 2080-QS001A-EN-E - January 2013 5
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Chapter2  Configure Motion Axis Properties

Follow These Steps

To configure your axis, follow these steps.

Configure General Properties on page 7

¢

Configure Motor and Load Properties on page 9

'

Configure Limits Properties on page 10

¢

Configure Dynamics Properties on page 11

'

Configure Homing Properties on page 12

6 Publication 2080-QS001A-EN-E - January 2013



Configure Motion Axis Properties ~ Chapter 2
Launch the Connected Components Workbench software.
1. Open the project you have
created in the previous chapter.
2. On the Project Organizer pane,
double-click the controller name
to bring up the Device Marme: Project40®
Properties pane.
ﬁ Global Yariables
EE DataTypes
User-Defined Function Blocks
3. Under the Controller properti & Contraler
. er the Controller properties cencral
tree, go to Motion. Right-click Memory
. Serial Part
<New Axis> and choose Create. U;gaporotr
[=]- Ethernet
4 P d h nS. I " Internet Prokocaol
. Provide the name "Simulator Port Settings
for the axis. Alternatively, you Port Diagnostics
F2 h . Date and Time
can press F2 to name the axis. Interrupts
Startup/Faults
Madbus Mapping
Embedded 1}0
General
Mator and Load
Lirnits
Dynamics
Horning
Publication 2080-QS001A-EN-E - January 2013 7



Chapter2  Configure Motion Axis Properties

5. Click General to bring up the
General properties tab.

Simulator - General

Axis Name: Simulator
FTO Channel: EM_0 £
Pulse Quiput: I0_EM_DO_00

Direction Qutput:  I0_EM_DO_03

Drive Enable Output [CJin-position Input
Output: IO EM DO 058 w
Active Level High ~
[ orive Ready Input [#]Touch Probe Input
Input: IO_EM_DI_03
Active Level: High Lv3

6. Configure the general properties

as shown in the table. .
General Properties Parameters

Parameter Value

Axis Name Simulator

PTO Channel EM_0

Enable Drive Enable Output Tick option box to enable
Drive Enable Qutput |0_EM_DQ_06

Drive Enable Qutput Active Level High

Enable Touch Probe Input Tick option box to enable
Touch Probe Input I0_EM_DI_03

Touch Probe Input Active Level High

8 Publication 2080-QS001A-EN-E - January 2013



Configure Motion Axis Properties Chapter 2

Configure Motor and Load Properties

1. On thC COIItl‘OUCl‘ Sirulatar - Matar and Load
Configuration tree, under User Defined Unit
Motion, click Motor and Load Position: mm v
to bring up the Motor and Time: sac
Load tab.

Motor Revolution

! Modifying Motor Revelution parameters may cause Axis runaway.

Steps per Revolution: 10000.0

Travel per Revolution: 10.0 |mm
Direction

Paolarity: Inverted v

Mode: Bi-Directional v

Changa Delay Timea: 10 : ms

2. Configure Motor and Load

parameters as follows. Motor and Load Properties

Parameter Value
Position mm

Steps per revolution 10000

Travel per revolution 10 mm
Polarity Inverted
Mode Bi-directional
Change delay time 10 ms

Publication 2080-QS001A-EN-E - January 2013 9



Chapter 2

Configure Motion Axis Properties

Configure Limits Properties

1. On the Controller

Simulator - Limits

Configuration tree, under Hard Limits
MOtiOH, CliCk Limits to bring up When hard limit is reached, apply: Emergency Stop Profile w
the Limits properties tab.
prop Lower Hard Limit [“]Upper Hard Limit
Active Lavel: High v Active Level: High v
Switch Input: 1I0_EM_DI 00 Switch Input: 10_EM_DI 01
Soft Limits
W¥ when soft limit is reached, Emergency Stop Profile will be applisd.
[ Lower Saft Limit: mm [upper Saft Limit: mm
2. Configurc Limits parameters
as shown in the table. Limits Properties
Parameter Value

When hard limits is reached, apply

Emergency Stop Profile

Lower Hard Limit

Tick option box to enable

Lower Hard Limit Active Level High
Upper Hard Limit Tick option box to enable
Upper Hard Limit Active Level High

Publication 2080-QS001A-EN-E - January 2013



Configure Motion Axis Properties Chapter 2

Configure Dynamics Properties

1. Under Motion, click Dynamics

to bring up the Dynamics Smater - Bynarics
R StariyStop Velodity: 20.0 | mm/sec
properties tab. -
v 120.0 | rpm
"“ Max Velocity: 100.0 | mm/sac
500.0 | rpm
Max Acceleration: 1000.0 | mm/fsec?
Max Deceleration: 1000.0 | mm/fsec?
t Max Jerk: 10000.0 | mm/fsec?
Emergency Stop Profile
Stop Type: |Immediate Stop v
v
A
r
2. Configure Dynamics parameters
as shown in the table. Dynamics Properties
Parameter Value
Start/Stop Velocity 20.0 mm/sec
120.0 rpm
Max Velocity 100.0 mm/sec
600.0 rpm
Max Acceleration 1000 mm/sec?
Max Deceleration 1000 mm/sec?
Max Jerk 10000 mm/sec?

Publication 2080-QS001A-EN-E - January 2013 1"



Chapter2  Configure Motion Axis Properties

Configure Homing Properties

1. Under MOtiOIl, CliCk Homing to Simulator - Homing

bring up the Homing
properties tab.

A: Start Home 1 Home Marker
B: Home Switch : Stop Home
Home Switch Input
Input: I0_EM_DI_02
Active Level: High £

Homing Direction: MNegative
Homing Velodity:

Homing Acceleration:

Homing Deceleration:

Homing Jerk:

Creep Velocity:

Home Offset:

[THome Marker Input

a4

20,0

100.0 | mm,

100.0 | mm,

400.0 | mm,

1.0

0.0

mim;'sec
[sec?
[sec?
[sec?
mimj'sec

mm

2. Configure homing parameters as
shown in the table.

Parameter Value
Homing Direction Negative
Homing Velocity 20 mm/sec

Homing Acceleration

100 mm/sec?

Homing Deceleration

100 mm/sec?

Homing Jerk 400 mm/sec?
Creep Velocity 1.0 mm/sec
Home Offset 0.0 mm

Home Switch Input

Tick option box to enable

Home Switch Input Active Level

High

Publication 2080-QS001A-EN-E - January 2013




Configure Motion Axis Properties

Chapter 2

Configure Embedded I/0 Properties

Go to Controller Properties - Embedded I/O, and update the input filter values as shown below.

.. General i
. Memaory

- Serial Port

. USB Port

—J- Ethernet

... Internet Protecal
.. Port Settings

... Port Diagnostics
- Date and Time

m

- Interrupts

. Startup,/Faults

. Modbus Mapping
. Embedded I/0

=I- Motion

Controller - Embedded /0

Input Filters

Inputs  Input Filter i
» Default
2-32 DCSps
4-5 DCSps =
6-7 DCSpus
8-9 |Default
10 -11 | Default
12 -13 | Default 5

Input filters are configured so that high speed pulse from the PTO is properly captured. When High Speed Counters and
Touch Probe are used, input filters need to be configured to match the high speed input.

Publication 2080-QS001A-EN-E - January 2013



Chapter2  Configure Motion Axis Properties

Notes:
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Chapter 3

Write Your Motion Control Programs

Introduction

In this chapter, you will write movement function block programs that will allow you to control the movement profile of

your axis.
Topic Page
Create Axis_PowerUp Program 17
Create Homing Program 21
Create Program for MC_MoveRelative 28
Create Program for MC_MoveAbsolute Function Block 31
Create Program for MC_MoveVelocity Function Block 36
Create Program for MC_TouchPrabe Function Block 43

Before You Begin

Learn about motion control function blocks by referring to the Micro830 and Micro850 Programmable Controllers User
Manual, publication 2080-UMO002, and the Connected Components Workbench Online Help.

What You Need

¢ Connected Components Workbench revision 2 or later
e Firmware revision 2 and later for Micro830 controllers

Publication 2080-QS001A-EN-E - January 2013 15
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Chapter3  Write Your Motion Control Programs

Follow These Steps

To write your motion control function blocks, follow these steps.

Create AxisPowerUp Program on page 17

Create and Assign Variables and Values for
the Axis_PowerUp Program on page 19

¢

Create Homing Program on page 21

Create and Assign Variables and Values for the
MC_Home Function Block on page 26

¢

Create Program for MC_MoveRelative on
page 28

Create and Assign Variables and Values to the
MC_MoveRelative Function Block on page 30

'

Create Program for MC_MoveAbsolute
Function Block on page 31

Create and Assign Variables and Values to the
MC_MoveAbsolute Function Block on page 34

#

Create Program for MC_MoveVelocity
Function Block on page 36

Create and Assign Variables and Values to the
MC_MoveVelocity Function Block on page 41

¢

Create Program for MC_TouchProbe Function
Block on page 43

Create and Assign Variables and Values to the
Action_TouchProbe program on page 47

16 Publication 2080-QS001A-EN-E - January 2013



Write Your Motion Control Programs

Chapter 3

Create Axis_PowerUp Program

Simulatar

JogPos

TRUE

=t Enable_Fo..
TRUE

== Enable_[e .

Simulator

Shnlreset

Active

Error

ErrorlD

Error

ErrorlD

II II II II iI

1. Open the project for your
controller in Connected
Components Workbench.

2. On the Project Organizer pane,
right-click Programs, select Add
New LD: Ladder Diagram.
Press F2 to rename the program
to Axis_PowerUp. Press Enter.

3. Right-click Axis_PowerUp

program, choose Open.

4. From the Toolbox, double-click
Block to add it to the rung.
Alternatively, you can drag and
drop Block onto the rung.

Your ladder rung should appear

as shown.

Publication 2080-QS001A-EN-E - January 2013
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Chapter3  Write Your Motion Control Programs

S. On the Instruction Block
Selector window that appears,
type MC_Power on the default
entry field to filter the
MC_Power function block.
Choose MC_Power. Click OK.

6. From the Toolbox, double-click
Block to add it to the rung.
Alternatively, you can drag and
drop Block onto the rung.

& Instruction Block Selector: MC_Power

Controller : 2080LCH0240BER

MC_Power

< | il

|3

Parameters

1
-

Direction Dimensig
- gt

- Warlnput

- Warlutput

- Warlutput
Mt

Enable

Status

EmorlD

Instance: |ME7PEWELW vl Show Parameters
Inputs: EN /END
Scope: UntitlzdL 01

Your ladder rung should appear as follows.

MC_|
— EN

iy i =
i e Sons
i e
i et e i
Error

ErrorlD

i+ Pulse Falling Edge Coil

4 F Direct Contact

44+ Reverse Contact

4Fl Pulse Rising Edge Contact
4hk Pulse Falling Edge Contact

|:E|: Elack

=l General

There are no usable controls in this group. Drag an item onto this
tent ko add it to the toolbox,
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Write Your Motion Control Programs ~ Chapter 3
7. On the Instruction Block
Selector WindOW that appears, I Instruction Block Selector: MC_Reset
type MC_Reset on the default e A AR
entry field. Choose MC_Reset
and click OK.
Instarnce Show Parameters
Inputs: Bz
Your ladder rung should appear as follows.
EN M&}h::'éf ENO EN ‘ﬁsf:;fiiz z—-
. | .. ...
R eraie S - e B Dene-
L H Enable Posife Busy = Busy =
| I ——" T ..
_ | __ |,
___ |,
Create and Assign Variables and Values for the Axis_PowerUp Program
1. On the Project Organizer pane,
double-click Global Variables to  yayianles and Initial Values for Axis_PowerUp Program
bring up the Variables window.
Add the following variables with Variable Name Data Type Initial Value
these corresponding data types Simulator AXIS_REF
and iniial values. PowerUpAxis BOOL TRUE
PowerDone BOOL
SWReset BOOL False
Publication 2080-QS001A-EN-E - January 2013 19



Chapter 3

Write Your Motion Control Programs

shown.

Simulator

Fowerlplods

TRUE

TRUE

. Assign the variables to the
function block elements as

Enable

Enable_Pos..

Enable_Meg..

Active

ErrorlD

PowerDane

Simulator

Swireset

&By.llllllllllllllll
Enm.llllllllllllllll

ErrerlD

20
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Create Homing Program

= Adisln s =
= —
= Execute Dong ==
s —
== Position Busy ==
: A—
=+ HomingMao. Active s
== BufferMode  CommandA_ s=
Error s=
ErrorlD p=
2 (Trigger for Encoder to intialise
Swhome SivirstEncoder
1L e
LI} A
Simulator AxisHomed
1L
LI}
3 SWwhome: Homing
Irl )
— 17} 9
4 Simulator AxisHomed Homing
I1rL M
L O
TON T w ARTRIG T K
TON R_TRIG
IN Q CLK Q
B p—
PT ET

1. Click Programs, select Add —

New LD: Ladder Diagram. :[IU e A
Press F2 and rename the = [ Home
Action_Homi . .
Program to Action_ Omlng' Add v E e 5T+ Struckured Texk
I ﬁ Mews LD ; Ladder Diagram
Properties ﬁ Mew FBD : Function Elock Diagram

2. From the Toolbox, double-click
Block to add it to the rung.
Alternatively, you can dragand

Ak Pulse Falling Edge Cail

4 F Direct Contact

4+ Reverse Contact

dfOP BIOCk onto thC rung. 4Pk Pulse Rising Edge Contact
44 Pulse Falling Edge Contact

|:E|: Block.

= General
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3. On the Instruction Block

Selector window that appcars, & Instruction Block Selector: MC_Home

type MC_Home on the default Cortroller - 2080 CE02408EE

entry field to filter out

MC_Home. MC_Heme v o [v loF | o

MC_Home - Commant

< i} ]

%

Parameters

Dimensig

Position “Warl nput

Commandaborted Warl utput
ErrorlD WarD utput
Clone (=}

Instance: |ME_Home_2 v| Show Parameters
Inpus: EN /END
Scope: UntitiedLD1
[ Ok ] [ Cancel

4. Choose MC_Home. Click OK.
Your ladder rung should appear

as follows.

5. Create a second rung. From the

HomingMode: i __
. e
__ |
Toolbox, select Rung and drag it

onto the space just below the ERTY
first rung. R Poirker

“0{ Rung

=_ Return
<& Jump
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10.

11.

Select Branch from the Toolbox
and drag it onto the second
rung.

Select Direct Contact from the
Toolbox and drag it onto the
second rung as shown.

Select Direct Contact from the
Toolbox and drag it onto the
branch on the second rung

as shown.

Create a third rung. From the
Toolbox, select rung and drag it
onto the space just below the
second rung.

Select Pulse Rising Edge Direct
Contact from the Toolbox and
drag it onto the third rung.

Select Set Coil from the Toolbox
and drag it onto the third rung.
Your third rung should appear as
follows.

Publication 2080-QS001A-EN-E - January 2013

= LD

Ik Pairter
}-+| Rung
=Z» Return
=% Jump

|'|:l Branch

- Direct Cail

=B Reset Coil
-BF Pulse Rising Edge Coil
Ak Pulse Falling Edge Cail

|-| | Direct Contack

4+ Reverse Contact
4Pl Pulse Rising Edge Contact

dul oulea Fallima Fdaa ankack

Q

1= LDy
k Pointer

[ g

=_ Return

= Jump
T Branch

(S

~EF Resat Coil

+FF Pulse Rising Edge Coil
+HF Pulse Falling Edge Coil
4 F Direct Contact

44+ Rewverse Contact

|-|F|- Pulse Rising Edge Contact

40k Pulse Falling Edge Contact

1T Elack
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12. Create a fourth rung. From the
Toolbox, select rung and drag it
onto the space just below the

third rung.

13. Select Branch from the Toolbox
and drag it onto the fourth rung.

= LD

k Painter
}0{ Rung
== Return
=% Jump

|'I:l Branch
< Direct Coil
B Reverse Coil

14. Select Pulse Rising Edge Direct
Contact from the Toolbox and
drag it onto the fourth rung as

shown.

f : R }—
TON_T R TRIG T
TON R_TRIG
CLK

IN Q
PT ET

15. Select Block from the Toolbox

and drag it onto the branch on p i et

4pF Pulse Rising Edgs Contact
48k Pulse Falling Edge Contact
|ﬂ Elock.

= General

fourth rung as shown.

There are nnnsahle canbeals in Fhis araon. Dran an ke anka Fhis
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16.

17.

18.

On the Instruction Block
Selector window that appears,
type TON to filter out the TON
function block. Choose TON.
Click OK

Select Block from the Toolbox
and drag it onto the branch on
the fourth rung as shown.

On the Instruction Block
Selector window that appears,
type R_TRIG to filter out the
R_TRIG function block.
Choose R_TRIG. Click OK

Publication 2080-QS001A-EN-E - January 2013

& Instruction Block Selector: TON

Controller : 2080LC50240BEE

Tan hal - v et | v le?
(TR e | & |Ondyunng
TOMOFF Time ﬁ Delay an output-on(t

< >
Farameters

Warlutput

Warlnput
Warlutput

Wzl b

Instance: |TDN_‘I v| Show Parameters
Inputs: EE_] ] EN /END
Scope: UntitledLDr
[ 1] ] [ Cancel

4 } Direct Contact

4+ Reverse Contact

4rF Pulse Rising Edge Contact
44k Pulse Falling Edge Contact

|ﬂ Block

= General

& Instruction Block Selector: R_TRIG

Controller : 2080LCE0240BEE

F_TRIG hall ol
R_TRIG loolean operations
4] >
Parameters

- gt
BOOL - Marlnput

BOOL T Mar
BOOL Warlutput

Instance: | FR_TRIG_2

Inputs: l:l

Scaope: UntitledL Dy

v| Show Parameters
[1 EN /END

[ (] 8 ] [ Cancel
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19. Select Reset Coil from the
Toolbox and drag it onto the
fourth rungas shown.

TONT
TON

CRGIE]
R_TRIG

FT ET

LK

Create and Assign Variables and Values for the MC_Home Function Block

1. Create the following Global
Variables with the data types and
initial values (if any) as shown in

the table.

2. On the first rung, assign the
variables for the MC_Home
function block elements
as shown.

26

Variable Name Data Type Initial Value
SWHome BOOL

HomeSetPos Real 110

BFMD Sint

#1ms time

Simulator.AxisHomed BOOL

SWrstEncoder BOOL

;,

Position

HomingMode

BufferMode

Busy

CommandAborted

Errar

ErrorlD
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Write Your Mation Control Programs ~ Chapter 3

3. On the second rung, assign the
variables as shown below.

Trigger for Encoder ta initialise

Swhome ShrstEncoder

i | O—

Simulator AxisHomed

4. On the third rung, assign the

variables as shown below.

I Swhome Homing
L )
| ©

5. On the fourth rung, assign the

variables as shown below.

l Simulator AxisHomed Homing
1=l o
7 &)

17T
TON_T R TRIG T
TON R_TRIG
N Q CLK Q

PF (5
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Create Program for MC_MoveRelative

28

Click Programs, select Add —

New LD: Ladder Diagram.
Press F2 and rename the
program to
Action_MoveRelative.

From the Toolbox, select
Reverse Contact and drag and
drop it onto the rung.

= E:T"I Action_MoveRelative

@ Local Wariables

B Reset Cail

FF Pulse Rising Edge Cail
i+ Pulse Falling Edge Coil
4} Direct Contact

1
Simulator. LxisHomed
] 7L ra
1/t < Seiun, -
&
e A—
= isin s 4
e (—
— EKED'LE m--
= Distance Busy s
= \2locity Dctive s
s —
= Azceleration =
e p—
= [eceleration Error s
e —
= Jerk ErroriD s=
BFMD
= BufferMode
—

|-|,4- Reverse Contack

4F| Pulse Rising Edge Contact
ik Pulse Falling Edge Contact
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Write Your Motion Control Programs Chapter 3
3. From the Toolbox, select Return
and drag and drop it onto the
rung.
Your first ladder rung should
appear as shown.
|
:/ : f ... Retn -
S———
4. Create a second rung. From the
Toolbox, select Rung and drag
and drop it just below the first E-'L-Ulr
Painter
rung. Cli
== Return
=& Jump
T Branch
S. From the Toolbox, select Block
and drag and drop it onto the g e
4} Pulse Rising Edge Contact
SCCOI‘ld rung. nf Pulse Falling Edge Contact
|:|:|: Black
=l General
There are no usable controls in this group. Drag an item onta this
text to add it to the toolboz.
6. On the Instruction Block
Selector window that appears,
type MC_MoveRelative to filter
out the MC_MoveRelative
function block. Choose Adsln
MC_MoveRelative. Click OK. _
Your second rung should appear . i
as shown. L]
Distance Busy
Velocity Active _
e
- __|
BufferMode
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Create and Assign Variables and Values to the MC_MoveRelative Function Block

1. Create the following Global
Variables with these data types

. Initial ¥ alue
and initial values. ot REAL = =]
Rel Acc REAL - 10000
Fel Decc REAL - 10000
Rel_Distance_lnput REAL b
Rel Jerk REAL - 10000.0
Rel Yelocity REAL - 1000

Initial ¥alue

- gt
SWrelative BooL -
2. On the first rung, assign the
variables as shown.
Simulator. AxisHomed
{/} < Reum >

3. On the second rung, assign the
variables as shown in the picture.

Jerk ErrorlD

BufferMode
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Create Program for MC_MoveAbsolute Function Block

1
Siruleo Aol lomed
171 ST —
2
Sirvulator
o A—
Fhe-pereime .
e _ | ——
e —_—
— ek Ena D
SEEMorclhreobon
i A
oMo
=t Buttcrmodc
= m—
- T
R L
== Posiian B.Isy i
e —
=t Yelocity Acive s=
o A
— Acoeleration Command?_ f=
- Sm—
== [lerelerstion Frror s
. e—
- ek ErrorlD ge
ABSMovelirection
= [Ji1ection
IrMo
=t Buffermode
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32

1. Click Programs, select Add —
New LD: Ladder Diagram. LT rerosso S
Press F2 and rename the  Fome 7
E I Heaeme
program to E Mews ST ¢ Structured Text
ACtiOﬂ_MOVCAbSOlutC‘ 1 Mew LD : Ladder Diagram
Properties ﬁ Mew FED : Function Block Diagram
2. From the Toolbox, select
Reverse Contact and dragand A b Direct Contact
drop it onto the rung. RS
4JpF Pulse Rising Edge Contact
40k Pulse Falling Edge Contact
1T Elack
3. From the Toolbox, select Return
and drag and drop it onto the
rung.
Your first ladder rung should
appear as shown.
|
:/ : [ 4 Feturn
I —
4. Create a second rung. From the
Toolbox, select Rung and drag Toolbox
and drop it just below the LD,
f' k Paoinker
1St rung. “01 Rung
=_» Return
=% Jump
S. From the Toolbox, select Block "
. Direck Conkack
and drag and drop it onto the e
second rung. 4k Pulse Rising Edge Contact
44k Pulse Falling Edge Contact
|ﬂ Block
= General
Publication 2080-QS001A-EN-E - January 2013
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6. On the Instruction Block
Selector window that appears,
type MC_MoveAbsolute to
filter out the
MC_MoveAbsolute function
block. Choose
MC_MoveAbsolute. Click OK.
Your second rung should appear
as shown in the picture.

7. Create a third rung. From the
Toolbox, select Rungand drag
and drop it just below the
second rung. e |

R Poirter

=_ Return
=% Jump

8. From the Toolbox, select Block

. 4 F Direct Contact
and drag and drop it onto the

4+ Reverse Contact
thlrd— rung. 4rF Pulse Rising Edge Contact
44k Pulse Faling Edge Contact

|ﬂ Block

=l General
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9. On the Instruction Block
Selector window that appears,
type MC_MoveAbsolute to
filter out the
MC_MoveAbsolute function
block. Choose
MC_MoveAbsolute. Click OK.
Your third rung should appear as
shown in the picture.

Axisin

Position Busy

Velocity Active

Deceleration Error

Jerk ErrorlD

Direction

Buffermode

Create and Assign Variables and Values to the MC_MoveAbsolute Function Block

1. Create the following Global

Variables with these data types Narae Data Type Tnitial ¥alue ‘

and initial values. - At = )
Sivabsz BOCL -
ABS1_Yelacity REAL + 100.0
ABS1 Acc REAL ~ 1000.0
AB51_Dece REAL « 1000.0
ARS1 Jerk REAL ~ 10000.0
ABSZ_Yelacity REAL ~ 100.0
ABSEZ_Aic REAL + 1000.0
ABSZ_Decc REAL ~ 1000.0
ABSZ Jerk REAL ~ 10000.0
SWdabsalute BOCL -
Aabs_Diskance_Input REAL -

2. On the first rung, assign the
variables as shown.
Simulator AxisHomed
i/} < Rem >
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3. On the second rung, assign the
variables as shown.

4. On the third rung, assign the

variables as shown.

Publication 2080-QS001A-EN-E - January 2013

Simulator

Abs_Distance_|Input

ABSZ_ Velocity

ABSZ_Acc

ABS2 Decc

ABS2 Jerk

ABSMoveDirection

BFMD

—“BuFFerrrmde
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Create Program for MC_MoveVelocity Function Block

1
Simulator. AxisHomed
] /L
i/t o Retun -
2
[ ANY_TO.
EM
Wel_Dir_INT J ‘el_Direct_Input
i ol
3
— iz in Lo s
i A—
= Execuie InVelocity s=
= elocity Busy s
= Acceleration Active g
e A—
=t Deceleration Dhirection ==
= Jerk Commandi . =
e A—
== Directionin Error g=
= BufferMode ErroriD se
4
EN
- Aisin Datis e
= Execuis Done s
- A—
== Deceleration Busy f=
= Jerk Active s
=t BufferMode  Commandd. . =
Error ge=
ErroriD ses
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1. Click Programs, select Add —
New LD: Ladder Diagram. 1] merosso e
Press F2 and rename the ’
program to
Action_MoveVelocity.

| Home T

[SEFLEY

a Mew 3T @ Structured Text
Mew LD ¢ Ladder Diagramn
ﬁ Mew FED : Function Elack Diagram

Properties

2. From the Toolbox, select 6 Pl Faling o Cal
Pulse Falling Edge Coil
Reverse Contact and drag and Ao
dl‘OP it onto the rung. |-|-1- Rewverse Cantact

4Pk Pulse Rising Edge Contact
48k Pulse Falling Edge Contact

IF Elock
3. From the Toolbox, select Return

and drag and drop it onto the

rung. The first rung should

appear as shown.

|
:/ : [ < Return

-1

4. Create a second rung. From the
Toolbox, select Rung and drag
and drop it onto the space just
below the first rung.

I Pointer

“0{ Rung |

= Return
=& Jump

5. From the Toolbox, select Block < e pang Lags Con
and dragand drop it onto the b Direct Contact
SCCOIld rung. 4+ Reverse Contact

JrF Pulse Rising Edge Contact

44k Pulse Falling Edge Contact

|ﬂ Block
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6. On the Instruction Block
Selector window that appears,
type ANY_TO_SINT to filter
out the function block.

& Instruction Block Selector: ANY_TO_SINT |z||§||g|

Cantraller : 2080LCE0240BEE

Choose ANY_TO_SINT. T )
Click OK GHATESTR ~ b [~ o1
’ [&NY_TO_SINT | 0ata conversion EEEE

L

24

Pararneters

Dimension
- gt - gt T gt T gt
il = Warlnput -
ol SINT = MarOutput S
* = =

Instance: Show Parameters
Inputs: EN /END
Scope: UntitledLD
[ [1]4 l [ Cancel

Your second rung should appear as follows:

Wel_Dir_INT Vel_Direct_Input

7. Create a third rung. From the
Toolbox, select Rung and drag
and drop it onto the space just = 1D
below the second rung. T

“'°‘| Rung

=_ Return
=% Jump
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8. On the Instruction Block
Selector window that appears, I Instruction Block Selector: MC_MoveVelocity
type MC_MoveVelocity to filter Controller 2080L C50240EEE

out the MC_MoveVelocity

function block. Choose e b , [~ Tort B~ et
- Halt ation Et Commands a cor
MC Mochelocity. Clle OK. MC_Home Iation {ZF  Commands the -
- MC_Movedbsalute Mation Et Commands a cor
MC_MoveRelative tdotion {7  Commands a cor ™
< i ] ¥

- ot

CommandAborted - Warlutput

In'velacity - Warlutput
ErrorlD = MarDutput

Ingtance: |MC_Muve\u"elucily_1 v| Show Parameters
gt EN /END
Scope: UntitledLD

Your third rung should appear as follows:

Directionin Error

BufferMode ErrorlD

9. Create a fourth rung. From the
Toolbox, select Rungand drag ——
and drop it onto the space just = LD
below the second rung. X Poter

“0{ Rung

== Return
=% Jump
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10. From the Toolbox, select Block
. i Pulse Faling Edge Coil
and drag and drop it onto the .

fOllI‘th rung. 4+ Reverse Conkact
JrF Pulse Rising Edge Contact
44k Pulse Falling Edge Contact

|:|:|: Bk,

11. On the Instruction Block
Selector window that appears,
type MC_Halt to filter out the
MC_Halt function block.
Choose MC_Halt. M, Hal
Click OK. MO Hah

& Instruction Block Selector: MC_Halt

Contraller : 2080LC50240BBE

<

Parameters

- :#‘
Commanddbarted BOOL - WarDutput
Errorl D UINT = WarDutput
Active BOOL = WarDutput
ExecEdge BOOL - Mar
ArizS aved AHIS_REF - War
Errar = WarDutput

Instance: |MC_HaIt_1 v| Shaw Parameters
Inputs: EN /END
Scope: UntitledLD
[ (].8 ] [ Cancel

Your fourth rung should appear as shown:

4
] EN
- isin Lok we—
= Execuis Done =
e —
== Deceleration Busy s
= Jerk Active 4=
= BufferMode  Commandl . =
Error s
ErroriD g=
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Create and Assign Variables and Values to the MC_MoveVelocity Function Block

1. Create the following Global

variables with these data types e Data Type Initial ¥alue I

and initial values.

~ gt - g = gt
‘el _Input REAL = 50,0
Vel Direct Input SIMT |
Vel _fcc_Input REAL = 1000.0
Sel_Dir _INT INT -
Vel Decc_Inpuk REAL -~ 1000.0
‘el Jerk_Inpuk REAL + 10000.0
Halt_Dece_Input REAL -~ 1000.0
Halt_Jerk,_Input REAL - 10000.0
2. On the first rung, assign the
variables as shown in the
following picture.
|
Simulator AxisHomed
N i/} —Cr—
—
3. On the second rung, assign the
variables as shown. ( T
EMN
Vel_Dir_INT J Wel_Direct_Input
i ol
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4. On the third rung, assign the

variables as shown.

5. On the fourth rung, assign the

variables as shown.

42

Simulator

Shwivelocity

Vel _lnput

Vel_Acc_|nput

Vel_Decc_Input

Wel_Jerk_Input

Vel_Direct_Input

BFMD

== [irectionin

=+ BufferMode

Error

Directim_

ErrorlD

Simulator

Shwistop

Halt_Dece_lnput

Halt_Jerk_lnput

BEFMD

Jerk

BufferMode Command? .

ﬁctive_

ErrorlD
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Create Program for MC_TouchProbe Function Block

T
Simulator fdsHomed
1 /L
1/t (o Retun__-
2
MC_TouchProbe_1.Done TP_EXE
171 ~
l/l )
3
- Axisln 5
NotlsingInThisRelesss _
 Trigoerlnp  Triggerinput 4=
i [
= Execute Done s=
= rfindowOnly Busy =
== FirstPosition CommandA . ==
e —
= | 3stPosition Error s
Error|D s
TP_POSNOW/
RecordedP . =
4
MC_TouchProbe_1 Done R TG T
5 [ R_TRIG 3
1 } CLK Q
TP_POSNOW TP_recordedFos
1. Click Programs, select Add —
New LD: Ladder Diagram. —
Press F2 and rename the = Action_TouchProbe
program to ERTRER
. acal variables
Action_TouchProbe.
2. From the Toolbox, select
|oE FuUisE rdin |g EUHU —un
Reverse Contact and dragand 4} Direct Contact

drop it onto the rung. [ Reverse Contart
4p} Pulse Rising Edge Contact

44 Pulse Falling Edge Contack

1} Block
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3. From the Toolbox, select Return
and drag and drop it onto the
rung.
Your first ladder rung should
appear as shown.
|
:/ : [ Return S
I
4. Create a second rung. From the
Toolbox, select Rung and drag
and drop it below the first rung.
S. From the Toolbox, select o
Reverse Contact and drag and & Resst Coi
drop it onto the second rung. B Pubs REngEEuaE
=i+ Pulse Falling Edge Coil
4} Direct Contack
|-|-1- Rewverse Contact
4FF Pulse Rising Edge Contact
Mk Pulse Falling Edge Contact
1F Block
6. From the Toolbox, select Direct
Coil and drag and drop it onto
the second rung.
1 7L fa
l, I [ S
7. Create a third rung. From the
Toolbox, select Rung and drag Toolbox
and drop it below the second = LD
un k Fointer
g “o{ Rung |
= Return
=2 Jump
T Branch
-0 Direct Coil
8. From the Toolbox, select Block

44

and drag and drop it onto the
third rung.
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Chapter 3

9. On the Instruction Block
Selector window that appears,
type MC_TouchProbe to filter
out the MC_TouchProbe
function block. Choose

MC_TouchProbe. Click OK.

10. Create a fourth rung. From the
Toolbox, select Rung and drag
and drop it below the third rung.
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& Instruction Block Selector: MC_TouchProbe

Controller : 2080LC50240EEE

Category

MC_touchprobe |+ of9 [r e (vl
AT | B R

i | i ] l|

Direction L | Dimensig

" ot v ot

Commanddborted BOOL - WarDutput -
ErrarlD LINT = WarDutput ~
‘windowOnly - Warlnput &

Instance: ‘MC_TouchF'robe_‘I v| Show Parameters
s 0| EN /END
Scope: UntitledLD

\findowOnly Busy

FirstPosition CommandAborted

LastPosition Error

ErrorlD

RecordedPosition

= LD
k Painter

[T rng

=_* Return
=% Jump
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11. From the Toolbox, select Block e
and drag and drop it onto the o} Direct Contact

fOllI‘th rung‘ 4+ Reverse Contact
4pF Pulse Rising Edgs Contact
40k Pulse Faling Edge Contact

|ﬂ Elock.

= General

12. On the Instruction Block
Selector window that appears,
type R_TRIG to filter out the
R_TRIG function block.
Choose R_TRIG. Click OK.

&2 Instruction Block Selector: B_TRIG

Controller : 2080LC5024GEER

|
|

Parameters

- gt
BOOL = Yarlnput

BOOL War
BOOL Ward utput

Instance: |FI_TF!|G_1 v| Show Parameters
s 1] ] EN /END
Scope: UntitledLD
[ QK ] [ Cancel

13. From the Toolbox, select Block

4 Reverse Contact

and drag and dl'Op it onto the 4Pk Pulse Rising Edge Contact
fourth rung. 40k Pulse Falling Edge Contack
|:E|: Elock
= General
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14. On the Instruction Block
Selector window that appears,

type 1 gain to filter out 1 gain.
Choose 1 gain. Click OK.

& Instruction Block Selector: 1 gain

Contoller : 2080LC50240EEE

|

ment of one v

2

Instance:

Inputs; l:l

Scope: UntitiedLD

- gt
- Warlnput
- WarDutput

Shaw Parameters

Dimension

aK

] [ Cancel

Your fourth rung should appear as follows.

[CLK

7RG T
R_TRIG

Create and Assign Variables and Values to the Action_ TouchProbe program

1. Create the following Global

Variables with these data types Data Type Initial ¥alue

and initial values. - g “Le e
TP_windowonly BOOL - FALSE
TP_FirstPos REAL = 110.0
TP _LastPaos REAL + 900,0
TP_recordedPos REAL -

2. Assign variables to the elements
on the first rung as shown.
Simulator focis Homed
i/} < Retim____ =
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3. Assign variables to the elements
on the second rungas shown.

MC_TouchProbe_1.0are

/1

=

4. Assign variables to the elements
on the third rung as shown.

™
b
... ...
_ WindowOrly Busy _
T . .|
Ermil) _
1
5. Assign variables to the elements
on the fourth rung as shown.
MC_TouchProbe_1.Done RTRIGT
|1 ( R_TRIG
1 I CLK
TP_POSNOW TP_recordedFes

6. Save the program.

Build and Download Programs

After writing the programs, build and download the user program into the controller.

48
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Chapter 4

Wire Your Controller for Motion Control

Introduction

In this chapter, you will wire your controller based on the sample project wiring configuration.

IMPORTANT The wiring diagram presented in this chapter serves the purpose of a simulation project only. To help you wire your
controller to an actual servo drive for motion control, refer to the chapter, "Positioning with Embedded Pulse Train
Outputs" in the Micro830 and Micro850 Programmable Controllers User Manual, 2080-UM002.

What You Need

¢ 2080-LC30-xxQVB, 2080-LC30-xxQBB, 2080-LC50-xxQBB, 2080-LC50-xxQVB controller

e PanelView Component (optional)
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Chapter 4

Wire Your Controller fo

r Motion Control

Wire the Controller

Wire the controller based on the wiring configuration indicated in the following drawing and table.

Input Terminal Block

[ 17 1
como 1-01 1-03 1-05 1-07 1-08 1-10 1-12
1-00 A 1-02 A 1-04 1-06 com1 1-09 I-11 I-13
A A A A

[ 1
+DC24

O

[ 11 1
+CMO 0-01 +CM1 0-03 0-05 0-07 0-09
0-00 -CMo 0-02 0-04 0-06 0-08 -CM1

Output Terminal Block

Input Logical Variable Description Output Logical Variable Name | Description
Channel | Name in Software Channel | in Software
2 _I0_EM_DI_00 Limit_L 4 _I0_EM_DO_00 PTOO
3 _I0_EM_DI_01 Limit_R 5 _I0_EM_DO_01
4 _I0_EM_DI_02 Home 8 _I0_EM_DOQ_02
5 _I0_EM_DI_03 Probe 9 _I0_EM_DOQ_03 DIRO
6 _I0_EM_DI_04 PTOO-IN 10 _I0_EM_DO_04 Driver Ready Sensor
7 _I0_EM_DI_05 DIRO-IN 1 _I0_EM_DQ_05 Touch Probe Sensor
8 _I0_EM_DI_06 12 _|0_EM_DQ_06 Drive Enable
9 _I0_EM_DI_07 13 _I0_EM_DQ_07 Home Sensor
11 _I0_EM_DI_08 14 _I0_EM_DO_08 L Limit Sensor
12 _10_EM_DI_09 DriverReady 15 _10_EM_DO_09 R Limit Sensor
13 _I0_EM_DI_10
14 _I0_EM_DI_M
15 _I0_EM_DI_12
16 _I0_EM_DI_13
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Chapter 5

Execute Your Motion Control Function Blocks

Introduction

In this chapter, you will use the different motion function blocks to control the movement and direction of the axis. At the
end of the chapter, you should be more familiar with the movement function blocks and their operation.

Topic Page
Power Up the Motion Axis 54
Execute MC_Home 55
Execute MC_MoveRelative 58
Execute MC_MoveAbsolute 61
Execute MC_MoveVelocity and MC_Halt 66
Execute MC_TouchProbe 69

Before You Begin

Familiarize yourself with the motion control function blocks by referring to the Micro830 and Micro850 Programmable
Controllers User Manual, publication 2080-UMO002 and/or the Connected Components Workbench Online Help.

What You Need

¢ Connected Components Workbench revision 2 or later
o Firmware revision 2 and later for Micro830 controllers
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Follow These Steps

To execute the motion function blocks, perform the following steps.

(Go to Remote RUN Mode on page 52

¢

Power Up the Motion Axis on page 54

#

Execute MC_Home on page 55

¢

Execute MC_MoveRelative on page 58

¢

Execute MC_MoveAbsolute on page 61

#

Execute MC_MoveVelocity and MC Halt on page 66

¢

Execute MC_TouchProbe on page 69

Go to Remote RUN Mode

Before you execute your motion control function blocks, go to Remote RUN mode, and enable Debug mode through the
Connected Components Workbench software.
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Execute Your Motion Control Function Blocks

Chapter 5

Axis Monitoring

the Axis Monitor feature in Connected Components Workbench.

Note that while in DEBUG mode, you can always check the status of your axis and access diagnostic information through

i (Running) - Connected Components Workbench
File Edt View Build Debug

Tools  Communications  ‘Window  Help
ANEREE R ™ N EN Y Sl - 2L |5l inExeStopl vﬁ‘j@;'ﬁ:/ﬁfi}
B I U A = =|:=
Praject Organizer -1 X Micro850 - Axis Monitor - Micross0 | Mokion-POU
Mame: PTO-pulse ‘
n:[: MicroS50
Axis Stats: Discrate Mation
= Programs
Axis Homed: Mo
HaC_rec Mavement: Constant Velocity
ﬂ Local Variables Error Description:
= Motion
ﬁ Local Yariables
ﬂ Global Wariables Position and Velodity
% DataTypes Command Position: 945.363 mm Command Velocity: 80.0 mmjsec
Target Position: 2345.678 T i Velocity: 50.0
User-Defined Function Blacks LSBT mm arget Velocity mm/sec
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Chapter5  Execute Your Motion Control Function Blocks

Power Up the Motion Axis

The MC_Power function block controls the power stage of the axis, whether ON or OFF. The MC_Reset function block
transitions the axis state from ErrorStop to StandStill by resetting all internal axis-related errors. The outputs of the
function block instances are not changed.

The Axis_PowerUp variable has an initial value of TRUE so the axis powers up as soon as the controller enters RUN mode.

When the axis is powered up, the DriveEnable output is TRUE.

fnxis_Power_Up—PDU}/Micmasn |

“ M
i MC.
i EN
Simulator
0 Axisin
" Powerlpluds
True B
TRUE
Enable Po_.
TRUE
Enable Me..

Dxis

Status

Active

Error

ErrorlD

PowerDane

False

( MC_ f
MC_Reset
EM ENO
Simulator
0 = fxisln Auxis
Swireset
pales == Execute Done

Busy

Error

ErrarlD

The SWReset variable is set to initial value of False so that the MC_Reset function block does not execute until
thePanelView Component sets it to True (or SWReset is set to True in Debug mode in Connected Components
Workbench using the Variable Monitor). Setting the SWReset variable to True clears any errors.

To use this sample project with the PanelView Component, you can download the PanelView Component program code
for the project from the following link:

hetp://www.rockwellautomation.com/go/scmicro800
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Execute MC_Home

The MC_Home function block commands the axis to perform the "search home" sequence. The Home Sensor is
connected to the configured Home Switch input (see Configure Homing Properties on page 12 for the configuration).

For this simulation, the initial position is initialized to 300 mm so that when the homing sequence starts in the negative
direction, the axis moves to the left until the Home Sensor is reached. The axis then reverses direction and creeps back until
the Home Sensor is encountered again and the Home Sensor input transitions from True to False. The negative edge is used
to mark the Home position.

7~ N
Lower Upper
Left Home Right
Lg S:SW Limit
( The axis reverses direction as soon as it
......................................... ¥-.  encounters the Home Sensor.
N _g

The following sequence describes the homing method used in this simulation project:
1. Moving part moves to its left side (in negative direction);
2.\When home switch is detected, the moving part decelerates to a stop;
3. Moving part moves back (in positive direction) in creep velocity to detect Home Switch On — Off edge.

4. Once Home Switch On — Off is detected, record the position as mechanical home position, and
decelerate to stop;

5. Move to the configured home position (the mechanical home position recorded during moving back
sequence, plus the home offset configured in axis configuration in Connected Components Workbench.
The function block completes at "StandStill" if the homing sequence is successtul.
MC_Home can only be aborted by the function blocks MC_Stop or MC_Power. Any abort attempt from other moving

function blocks will result in function block failure with Error ID = MC_FB_ERR_STATE. However, homing operation
is not interrupted, and can be executed as usual.

Publication 2080-QS001A-EN-E - January 2013 55



Chapter5  Execute Your Motion Control Function Blocks

The MC_Home function block should initially appear as follows.

1
-
o = foxisln Aotis fm
. S—
Falss B Daone 4=
= —
il = Posith Busy =
: —
== Hominghlao_.. Active g
L = BufferMode  CommandA. g
Error 1=
EmorlD g=
2 |Trigger for Encader to initislise
SWhoms
] L
11
Simulator. AxisHomed
] L
LI |}
3 SWhome
=1
IP I
4 Simulator AxisHomed
1-L
L} P L
TON T A THRIG T
TON R TRIG
IN Q CLK
FT ER
1. Set the SWHome variable input

56

to True to trigger the

MC_Home function block.

When the Homing sequence is
complete with no error, the
Done output will be True and
the Home position will be set to
110 mm.

(The Home Sensor is at position
100 mm and the width of the
pulse is 10 mm.)

Simulstor

EWhome
Trus

HomeSetPos
110

BFMD

EN

Pocis In Axis
Execute Done
Pasition Busy
HomingMoa_. Active

BufferMode  CommandA..

Error

ErrorlD
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After execution, the MC_Home function block should appear as shown. When SWHome becomes False, the Done and

Error bits gets cleared.

EN
2 L sl Bcis =
g —
e fExzcue Dong =
== —
T r Positk Busy =
” —
r HominaMo_. Active 1=
0 Bufferiods  CommandA_. 1=
Ermor =
EmorlD =
2 Trigger for Encoder to indialise
SWhomea
] |
LI |
Simulator.AxisHomed
1 1
LI |
3 SWhome
1-1
1° 1
4 Simulator. AxisHomed
Il
1 PI
TON T RTRIGT
TON R TRIG
IN a CLK
PT ET

Publication 2080-QS001A-EN-E - January 2013 57



Chapter 5

Execute Your Motion Control Function Blocks

Execute MC_MoveRelative

The MC_MoveRelative function block commands an axis of a specified distance relative to the current position at the time
of the execution.

~ N
Lower Upper
Left Home Right
Limit Sensor Limit
ﬁ The axis moves 200 mm relative to the current position.
N .

In this section, you will use the MC_MoveRelative function block to move your axis towards a positive or negative
direction. The initial state of your MC_MoveRelative program (that is, before execution) is shown below.

ﬂ\ction,MuveReIativefPDU]" Action_Movevelodity-VAR [ MicroB50 [ Action_Movevelocity-PoU

1

Simulator. Axis Homed

/1

25

EN

Simulator

0 = luisln

Shlrelative

Falsz =
Rel_Distance_lInput

g = Distance

Rel_Velocity

00 = Velocity

Rel_fcc

gl = Acceleration

Rel_Decc

g =t Deceleration

Rel_Jark

g Jerk

EFMD

= BufferhMode

Hcis

Active

Commanda_..

Error

ErrorlD

e—Tr—

1 1 1 1 1 1 1

Before execution, the value of inputs such as distance, velocity, acceleration, jerk, deceleration, and buffer mode is 0.
Execute is False as the application has not been run yet. Outputs such as Done, Busy, Active, Command Aborted, Error, are

False.
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1. Update the values of the input

variables as shown and set 2

SWRelative to True to trigger 0.

the MC_MoveRelative Simulator —

function block. 0 = Axisln Bxis 4 o
A

Swrelative
True A D 4 Falss

Rel_Distance_|Input

|

200.0 == [istance Busy -
Rel_Velocity

1000 L Nl Active 4= o

Rel fec A—

100C.0 = Moceleration Commanda. += R
RelDexe A—

1000.0 == Deceleration Error False

g &
8 s
o &
I|I

= Jerk ErrorlD

- BufferMode

These values move your axis to a positive (right) direction by a distance of 200 mm, relative to the initial distance input

(which is 0). The axis moves at a velocity of 100 mm/ secZ, an acceleration of 1000 mm/sec>, and deceleration of

10000 mm/sec>.

IMPORTANT Deceleration or acceleration inputs should have a positive value. If deceleration or acceleration is set to be
a non-positive value, an error is reported.

IMPORTANT The Jerk input should have a non-negative value. If Jerk is set to be a negative value, error will be reported.

If maximum jerk is configured as zero in Connected Components Workbench motion configuration, all jerk
parameters for the motion function block has to be configured as zero. Otherwise, the function block
reports an error.
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While the axis is moving, note the Busy output is True.

" Action_MaveRelative-vaR,_ Action_MoveRelative-POU | Microasn L
Simulator.AxisHemed
] /L
i/} C_Ffem >
0 =t Auxisin Bt
T ——
True = Execute Done
R —
200.0 N Busy s=
Rel_Velocty
100.0 L Velocity Active 4=
jres —
VL =t Acceleration Commanda... 1=
e —
L =t Deceleration Error =
100000 = Jerk Error|D s
BFMD
0 % BufferMode
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Execute MC_MoveAbsolute

The MC_MoveAbsolute function block allows you to command an axis to a specified absolute position at the rate of
Velocity, Acceleration, Deceleration, and Jerk inputs specified.

o N
Lower
Left Home Unper
Limit Sensor Limit
(o (o 300 mm .
> axis moves to absolute position of 300 mm
regardless of the current position.
\ J
TIP For MC_MoveAbsolute, direction input is ignored.

IMPORTANT For MC_MoveAbsolute function block, the position input is the absolute location commanded to
the axis. For MC_MoveRelative, the distance input is the relative location (considering current axis
position is 0) from current position.

IMPORTANT Absolute move requires that the axis be homed. It is a move to a known position within the
coordinate system, regardless of distance and direction. Position can be negative or positive value.

IMPORTANT Velocity can be a signed value. Users are advised to use positive velocity.

For MC_MoveRelative and MC_MoveAbsolute function blocks the absolute value of the velocity is
used. Velocity input does not need to be reached if Jerk input is equal to 0.
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2. Specify a distance value of

200 mm(l) Thcn’ set thc Simulater.Axis Homed
SWAbsolute variable to True to 17k
trigger the function block. 2
¢ MC_Movedbsolute 1
/_\\ MC_MoveAbsolus
EN END
[ s —
0 i | Aot g L1}
False A Frradk, False
e s —
2000 ; [Fo— Busy o False
100 = \/elocity Active s Falsz
554 —
oo =+ Acceleration fommandA = e
000.0 i Errar L False
VLY - ErroriD = -
ABSMoveDirection
\ EFMD
N\ : Z
S \__/

The objective is to move the axis to an absolute position of 200 mm at the end of execution, regardless of the initial value of
the position input. The move will be at the velocity rate of 100 mm/ sec?, acceleration rate of 1000 mm/sec, deceleration
rate of 1000 mm/sec>, and jerk rate of 10000 mm/sec>.

TIP For MC_MoveAbsolute, direction input is ignored.

IMPORTANT Deceleration or acceleration inputs should have a positive value. If deceleration or acceleration is set to
be a non-positive valug, an error will be reported.

IMPORTANT The Jerk input should have a non-negative value. If Jerk is set to be a negative value, error will be
reported.

If maximum jerk is configured as zero in Connected Components Workbench mation configuration, all
jerk parameters for the motion function block has to be configured as zero. Otherwise, the function block
reports an error.

M The PanelView Component can be used to set the inputs and monitor the outputs. For non-PVc users, you can refer to the Connected Components Workbench to monitor
the state of your outputs.
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Abort a Movement Function Block
1. Set the MC_MoveAbsolutel
distance input to 600.
0
. A—
False | !
™ A
500
== Position Busy s
e A——
100.0  Vedocity Actve L}
R A
VLU — Acceleration CommandA 4=
. A
1000.0 L el ain Error
R A—
10000.0 = Jerk ErroriD) s
ABSMoveDirecton
0 = Directicn
BFMD
0 = Buffermode
2. To perform an aborted move, set
the MC_MoveAbsolute2
function block distance input
0
— A—
Fals= _ |
—
T00.0 L Position 0
. A——
100.0 U i
e —
10000 — Acceleration CommandA 4=
. A—
10000 = Deceleration Error fe
. A—
10000.0 = Jerk Error|D) s
ABSMoveDirection
g = Direction
BFMD
o = Buffermode
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Execute Your Motion Control Function Blocks

64

3. Trigger MC_MoveAbsolutel.
Before the function block
finishes executing, trigger
MC_MoveAbsolute2. In this
case, MC_MoveAbsolute2 will
abort MC_MoveAbsolutel.

Note that all

MC_MoveAbsolutel output
bits will be set to False, while
CommandAborted goes True.

All output bits for the aborting
function block

MC_MoveAbsolute2 will be set
to False, while Done output

is True.

Simulator
0

Swiabsolute

False

Abs_Distance_Input
E00

ABS1_Velocity
100.0
ABS1_Acc
1000.0
ABS1_Decc
1000.0 Deceleration Errar
ABS1_Jerk
VLD Jerk ErrorlD
ABSMoveDirecton
g Direction
BFMD
g Buffermode
g Bsdsin s 4=
e A—
False |’
™ A—
G00
Paosition Busy s
R A—
100.0 Velocity Acive
- ———
1000.0 - |
IR ——
VLLE Deceleration Error s
R —
100000 Jerk Error|D e
ABSMoveDirecton
g Direction
BFMD
0 Buffermode

For the aborted
function block
MC_MoveAbsoluteT,
all output bits will be
set to False, and
CommandAborted is
set to True.

For the aborting
function block
MC_MoveAbsolutet,
all output bits will be
set to False, and
CommandAborted is
set to True.
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While executing, notice that outputs Busy and Active are True. After successful execution, Done should be True. If any
error occurs during execution, the Error output will be True. You can check the status of your axis through the Axis
Monitoring page of the Connected Components Workbench software.

Action_Movedbsolute-vaR - Action_MoveAbsolute-POU | Micros50

1

Simulater AxisHomed

/1 SR

Simulator
0

Siwabsolute

False

Abs_Distance_Input
200.0

= Position
ABS1_Velociy
100.0

ABS1_Acc
1000.0

ABS1_Dece

VLIl =t Deceleration Error

ABS1_Jerc
100000

= Jerk ErrorlD
ABSMoveDirection

2 = Direction
BFMD

=+ Buffermode
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Execute MC_MoveVelocity and MC_Halt

The MC_MoveVelocity function block commands a never ending axis to move at a specified velocity until the hard or soft

limit is reached.

TIP

Velocity can be a signed value. Users are advised to use positive velocity.

Direction input for the MC_MoveVelocity function block can be used to define the direction of the move
(that is, negative velocity x negative direction = positive velocity).

Before execution, the MC_MoveVelocity program should appear as shown.

Simulator.AxisHomead
% —
2
ANY_TO_SINT ‘
EN ENO
Vel Dir_INT Vel_Direct_Input
g -l ol g
3
7 MC MoveVelboiy 7 )
MC._MoveVelncity
EN ENOD
g =t fisin Ais -
False = Exacuta InVelocity = e
00 L el Faiza
A =t Acosleration Active = REEE
oAy $ot Decelertion Direction 4l .
L - lak Commandh_ = IR
g == Diraction|n Error s e
0 =t Bufferilode ErcriD = o
4 |
TIP For MC_MoveVelocity, direction input value can be 1 (positive direction), 0 (current direction) or -1

66

(negative direction).

For any other value, only the sign is taken into consideration. For example, -3 denotes negative direction,
+2 denotes positive direction, and so on.

For MC_MoveVelocity, the resulting sign of the product value derived from velocity x direction decides the
motion direction, if the value is not 0. For example, if velocity x direction = +300, then direction is positive.
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Chapter 5

1. Update the MC_MoveVelocity
input variables as shown.

2. To move the axis to the right, set
the direction input value to 1.
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ANY_TO_SI
EN
Vel Dir_INT Vel Direct_Input
0 L 0
] e ‘_
1T = N ]
g =t afein Asis 4=
S A
fel= —Eecue InVelogity =
500 Al Sl
i A
10000 jIje el
R ]
joccs st Ddcloration Dimction 48
aLioes - ik CommandA_ =
g == Dif=ctionin Error s
s P
. = Efffariiod EnorDy=
7
o - @S‘g\- L
i S——
fake = Exacuie InVelocity 1= :
500 - \alocity Busyq= rase-
s —
jann = Acealeration Activa 1=
10000 =t Dacelaration Direction 1=
100000 U - il i
[T A—
N L == Diraction|n, Ermor =
2 ~ Buffariods EroriDi=
IMPORTANT Once an axis is flagged with error, and the error ID is not

zero, the user needs to reset the axis (using MC_Reset)

before issuing any other movement function block.
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IMPORTANT The update for axis status is performed at the end of one
program scan cycle, and the update is aligned with the update
of Motion Axis status.

3. To move the axis to the left, set

the direction input to -1. 3
g =t fixisln Bt o
foke = Execus InVelogity 4= y
500 i s M
R =r Accalaration Active T=
dooan = Dzraleration irection = -
g = Jerk Commendt 4 '
-1 = Diraction|n Erar = ; a
g =t G uffaridods ErmorD =
uffertor rorl
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Execute MC_TouchProbe

The MC_TouchProbe function block records the current position when the touchprobe input becomes True. This
function block is useful for registering the absolute position of the asynchronous object, for example, the registration mark
of a film for a vertical form fill seal machine.

To record the current position while an axis is moving, set TP_EXE variable to True to trigger the function block. Then,
you have to manually trigger the touchprobe input from the hardware.

To do so, refer to Wire the Controller on page 50. The output _IO_EM_DO_05 is connected to the touchprobe input. To
trigger it, you can use Connected Components Workbench to force turn on _IO_EM_DO_05.

action_TouchProbe-POU | microasn
1
Simulator. AxisHamed
] /1
/1 C_Fmn -
2
MC TouchProbe 1.Daore TP EXE
1 7L Y
I/I L
3
MC
MC T
EN
=t Axisin Hotis =
=t Triggerinp  Triagerinput =
= = Execuis Domne = =
fat = WindowOnly Busy = =
Lo =t FirstFositon Commanda. = =
e —
Lo =t LastPosition Emor = =
Error|D 4=
TP_POSNOW
RecordedP. 1™ e
4
MC_TouchProbe_1.Dane A THRIGT
_ R TRIG
1 I CLK Qr
TP_POSNOW
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Implementing Motion Control in an Actual Environment

While this quickstart allowed you to become more familiar with the different motion control function blocks and enabled
you to power up, home, and move a simulated axis, you will need to implement a different wiring configuration for an
actual environment (that is, with a Servo drive, motor).

To do this, you need to refer to the following publications for wiring and supporting configuration information:
¢ Micro830 and Micro850 Programmable Controllers User Manual, 2080-UMO002 (see the chapter, "Positioning with

Embedded Pulse Train Outputs")
e Kinetix 3 Motion Control Indexing Application, CC-QS025
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.

At htep://www.rockwellautomation.com/support/, you can find technical manuals, a knowledge base of FAQs, technical and

application notes, sample code and links to software service packs, and a MySupport feature that you can customize to make the

best use of these tools.

For an additional level of technical phone support for installation, configuration, and troubleshooting, we offer TechConnect
support programs. For more information, contact your local distributor or Rockwell Automation representative,

or visit http://www.rockwellautomation.com/support/.

Installation Assistance

If you experience a problem within the first 24 hours of installation, review the information that is contained in this manual.
You can contact Customer Support for initial help in getting your product up and running.

United States or Canada 1.440.646.3434

QOutside United States or Use the Worldwide Locator at http://www.rockwellautomation.com/support/americas/phone_en.html, or contact
Canada your local Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation tests all of its products to ensure that they are fully operational when shipped from the manufacturing facility.
However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number above to obtain
one) to your distributor to complete the return process.
Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this document,

complete this form, publication RA-DUOQ02, available at http://www.rockwellautomation.com/literature/.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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	Create a Micro800 Project
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	Create a Micro800 Project in Connected Components Workbench
	1. On the Device Toolbox, expand the list of Controllers by clicking the + sign.
	2. Select major revision 2 when manually adding a Micro830 controller.
	3. Drag your controller onto the Project Organizer pane.
	4. Go to File ® Save Project As. Then, provide a project name for your project.
	5. Click OK.
	Notes:
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	Configure General Properties
	1. Open the project you have created in the previous chapter.
	2. On the Project Organizer pane, double-click the controller name to bring up the Device Properties pane.
	3. Under the Controller properties tree, go to Motion. Right-click <New Axis> and choose Create.
	4. Provide the name "Simulator" for the axis. Alternatively, you can press F2 to name the axis.
	5. Click General to bring up the General properties tab.
	6. Configure the general properties as shown in the table.

	Configure Motor and Load Properties
	1. On the Controller Configuration tree, under Motion, click Motor and Load to bring up the Motor and Load tab.
	2. Configure Motor and Load parameters as follows.

	Configure Limits Properties
	1. On the Controller Configuration tree, under Motion, click Limits to bring up the Limits properties tab.
	2. Configure Limits parameters as shown in the table.

	Configure Dynamics Properties
	1. Under Motion, click Dynamics to bring up the Dynamics properties tab.
	2. Configure Dynamics parameters as shown in the table.

	Configure Homing Properties
	1. Under Motion, click Homing to bring up the Homing properties tab.
	2. Configure homing parameters as shown in the table.

	Configure Embedded I/O Properties
	Notes:
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	Create Axis_PowerUp Program
	1. Open the project for your controller in Connected Components Workbench.
	2. On the Project Organizer pane, right-click Programs, select Add New LD: Ladder Diagram. Press F2 to rename the program to Axis_PowerUp. Press Enter.
	3. Right-click Axis_PowerUp program, choose Open.
	4. From the Toolbox, double-click Block to add it to the rung. Alternatively, you can drag and drop Block onto the rung. Your ladder rung should appear as shown.
	5. On the Instruction Block Selector window that appears, type MC_Power on the default entry field to filter the MC_Power function block. Choose MC_Power. Click OK.
	6. From the Toolbox, double-click Block to add it to the rung. Alternatively, you can drag and drop Block onto the rung.
	7. On the Instruction Block Selector window that appears, type MC_Reset on the default entry field. Choose MC_Reset and click OK.
	Create and Assign Variables and Values for the Axis_PowerUp Program
	1. On the Project Organizer pane, double-click Global Variables to bring up the Variables window. Add the following variables with these corresponding data types and initial values.
	2. Assign the variables to the function block elements as shown.


	Create Homing Program
	1. Click Programs, select Add ® New LD: Ladder Diagram. Press F2 and rename the program to Action_Homing.
	2. From the Toolbox, double-click Block to add it to the rung. Alternatively, you can drag and drop Block onto the rung.
	3. On the Instruction Block Selector window that appears, type MC_Home on the default entry field to filter out MC_Home.
	4. Choose MC_Home. Click OK. Your ladder rung should appear as follows.
	5. Create a second rung. From the Toolbox, select Rung and drag it onto the space just below the first rung.
	6. Select Branch from the Toolbox and drag it onto the second rung.
	7. Select Direct Contact from the Toolbox and drag it onto the second rung as shown.
	8. Select Direct Contact from the Toolbox and drag it onto the branch on the second rung as shown.
	9. Create a third rung. From the Toolbox, select rung and drag it onto the space just below the second rung.
	10. Select Pulse Rising Edge Direct Contact from the Toolbox and drag it onto the third rung.
	11. Select Set Coil from the Toolbox and drag it onto the third rung. Your third rung should appear as follows.
	12. Create a fourth rung. From the Toolbox, select rung and drag it onto the space just below the third rung.
	13. Select Branch from the Toolbox and drag it onto the fourth rung.
	14. Select Pulse Rising Edge Direct Contact from the Toolbox and drag it onto the fourth rung as shown.
	15. Select Block from the Toolbox and drag it onto the branch on fourth rung as shown.
	16. On the Instruction Block Selector window that appears, type TON to filter out the TON function block. Choose TON. Click OK
	17. Select Block from the Toolbox and drag it onto the branch on the fourth rung as shown.
	18. On the Instruction Block Selector window that appears, type R_TRIG to filter out the R_TRIG function block. Choose R_TRIG. Click OK
	19. Select Reset Coil from the Toolbox and drag it onto the fourth rung as shown.
	Create and Assign Variables and Values for the MC_Home Function Block
	1. Create the following Global Variables with the data types and initial values (if any) as shown in the table.
	2. On the first rung, assign the variables for the MC_Home function block elements as shown.
	3. On the second rung, assign the variables as shown below.
	4. On the third rung, assign the variables as shown below.
	5. On the fourth rung, assign the variables as shown below.


	Create Program for MC_MoveRelative
	1. Click Programs, select Add ® New LD: Ladder Diagram. Press F2 and rename the program to Action_MoveRelative.
	2. From the Toolbox, select Reverse Contact and drag and drop it onto the rung.
	3. From the Toolbox, select Return and drag and drop it onto the rung. Your first ladder rung should appear as shown.
	4. Create a second rung. From the Toolbox, select Rung and drag and drop it just below the first rung.
	5. From the Toolbox, select Block and drag and drop it onto the second rung.
	6. On the Instruction Block Selector window that appears, type MC_MoveRelative to filter out the MC_MoveRelative function block. Choose MC_MoveRelative. Click OK. Your second rung should appear as shown.
	Create and Assign Variables and Values to the MC_MoveRelative Function Block
	1. Create the following Global Variables with these data types and initial values.
	2. On the first rung, assign the variables as shown.
	3. On the second rung, assign the variables as shown in the picture.


	Create Program for MC_MoveAbsolute Function Block
	1. Click Programs, select Add ® New LD: Ladder Diagram. Press F2 and rename the program to Action_MoveAbsolute.
	2. From the Toolbox, select Reverse Contact and drag and drop it onto the rung.
	3. From the Toolbox, select Return and drag and drop it onto the rung. Your first ladder rung should appear as shown.
	4. Create a second rung. From the Toolbox, select Rung and drag and drop it just below the first rung.
	5. From the Toolbox, select Block and drag and drop it onto the second rung.
	6. On the Instruction Block Selector window that appears, type MC_MoveAbsolute to filter out the MC_MoveAbsolute function block. Choose MC_MoveAbsolute. Click OK. Your second rung should appear as shown in the picture.
	7. Create a third rung. From the Toolbox, select Rung and drag and drop it just below the second rung.
	8. From the Toolbox, select Block and drag and drop it onto the third rung.
	9. On the Instruction Block Selector window that appears, type MC_MoveAbsolute to filter out the MC_MoveAbsolute function block. Choose MC_MoveAbsolute. Click OK. Your third rung should appear as shown in the picture.
	Create and Assign Variables and Values to the MC_MoveAbsolute Function Block
	1. Create the following Global Variables with these data types and initial values.
	2. On the first rung, assign the variables as shown.
	3. On the second rung, assign the variables as shown.
	4. On the third rung, assign the variables as shown.


	Create Program for MC_MoveVelocity Function Block
	1. Click Programs, select Add ® New LD: Ladder Diagram. Press F2 and rename the program to Action_MoveVelocity.
	2. From the Toolbox, select Reverse Contact and drag and drop it onto the rung.
	3. From the Toolbox, select Return and drag and drop it onto the rung. The first rung should appear as shown.
	4. Create a second rung. From the Toolbox, select Rung and drag and drop it onto the space just below the first rung.
	5. From the Toolbox, select Block and drag and drop it onto the second rung.
	6. On the Instruction Block Selector window that appears, type ANY_TO_SINT to filter out the function block. Choose ANY_TO_SINT. Click OK.
	7. Create a third rung. From the Toolbox, select Rung and drag and drop it onto the space just below the second rung.
	8. On the Instruction Block Selector window that appears, type MC_MoveVelocity to filter out the MC_MoveVelocity function block. Choose MC_MoveVelocity. Click OK.
	9. Create a fourth rung. From the Toolbox, select Rung and drag and drop it onto the space just below the second rung.
	10. From the Toolbox, select Block and drag and drop it onto the fourth rung.
	11. On the Instruction Block Selector window that appears, type MC_Halt to filter out the MC_Halt function block. Choose MC_Halt. Click OK.
	Create and Assign Variables and Values to the MC_MoveVelocity Function Block
	1. Create the following Global variables with these data types and initial values.
	2. On the first rung, assign the variables as shown in the following picture.
	3. On the second rung, assign the variables as shown.
	4. On the third rung, assign the variables as shown.
	5. On the fourth rung, assign the variables as shown.


	Create Program for MC_TouchProbe Function Block
	1. Click Programs, select Add ® New LD: Ladder Diagram. Press F2 and rename the program to Action_TouchProbe.
	2. From the Toolbox, select Reverse Contact and drag and drop it onto the rung.
	3. From the Toolbox, select Return and drag and drop it onto the rung. Your first ladder rung should appear as shown.
	4. Create a second rung. From the Toolbox, select Rung and drag and drop it below the first rung.
	5. From the Toolbox, select Reverse Contact and drag and drop it onto the second rung.
	6. From the Toolbox, select Direct Coil and drag and drop it onto the second rung.
	7. Create a third rung. From the Toolbox, select Rung and drag and drop it below the second rung.
	8. From the Toolbox, select Block and drag and drop it onto the third rung.
	9. On the Instruction Block Selector window that appears, type MC_TouchProbe to filter out the MC_TouchProbe function block. Choose MC_TouchProbe. Click OK.
	10. Create a fourth rung. From the Toolbox, select Rung and drag and drop it below the third rung.
	11. From the Toolbox, select Block and drag and drop it onto the fourth rung.
	12. On the Instruction Block Selector window that appears, type R_TRIG to filter out the R_TRIG function block. Choose R_TRIG. Click OK.
	13. From the Toolbox, select Block and drag and drop it onto the fourth rung.
	14. On the Instruction Block Selector window that appears, type 1 gain to filter out 1 gain. Choose 1 gain. Click OK.
	Create and Assign Variables and Values to the Action_TouchProbe program
	1. Create the following Global Variables with these data types and initial values.
	2. Assign variables to the elements on the first rung as shown.
	3. Assign variables to the elements on the second rung as shown.
	4. Assign variables to the elements on the third rung as shown.
	5. Assign variables to the elements on the fourth rung as shown.
	6. Save the program.
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	Execute Your Motion Control Function Blocks
	Introduction
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	What You Need
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	Power Up the Motion Axis
	Execute MC_Home
	1. Moving part moves to its left side (in negative direction);
	2. When home switch is detected, the moving part decelerates to a stop;
	3. Moving part moves back (in positive direction) in creep velocity to detect Home Switch On ® Off edge.
	4. Once Home Switch On ® Off is detected, record the position as mechanical home position, and decelerate to stop;
	5. Move to the configured home position (the mechanical home position recorded during moving back sequence, plus the home offset configured in axis configuration in Connected Components Workbench.
	1. Set the SWHome variable input to True to trigger the MC_Home function block. When the Homing sequence is complete with no error, the Done output will be True and the Home position will be set to 110 mm. (The Home Sensor is at position 100 mm and t...

	Execute MC_MoveRelative
	1. Update the values of the input variables as shown and set SWRelative to True to trigger the MC_MoveRelative function block.

	Execute MC_MoveAbsolute
	2. Specify a distance value of 200 mm. Then, set the SWAbsolute variable to True to trigger the function block.
	Abort a Movement Function Block
	1. Set the MC_MoveAbsolute1 distance input to 600.
	2. To perform an aborted move, set the MC_MoveAbsolute2 function block distance input to 700.
	3. Trigger MC_MoveAbsolute1. Before the function block finishes executing, trigger MC_MoveAbsolute2. In this case, MC_MoveAbsolute2 will abort MC_MoveAbsolute1. Note that all MC_MoveAbsolute1 output bits will be set to False, while CommandAborted goe...


	Execute MC_MoveVelocity and MC_Halt
	1. Update the MC_MoveVelocity input variables as shown.
	2. To move the axis to the right, set the direction input value to 1.
	3. To move the axis to the left, set the direction input to -1.

	Execute MC_TouchProbe
	Implementing Motion Control in an Actual Environment
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