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Conventions Used in this Guide

Text Formats

Bold Names of GUI objects or commands

BOLD + UPPERCASE ACSPL+ variables and commands

Monospace + grey Codeexanuﬂe

background
Italic Names of other documents
Blue Hyperlink
[] In commands indicates optional item(s)
| In commands indicates either/or items
Flagged Text

Note - includes additional information or programming tips.

Caution - describes a condition that may result in damage to equipment.

Warning - describes a condition that may result in serious bodily injury or death.

Model - highlights a specification, procedure, condition, or statement that
depends on the product model

Advanced - indicates a topic for advanced users.
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1. SPiiPlus MMI Application Studio Overview

SPiiPlus MMI Application Studio is a comprehensive environment for setting up and managing ACS
Motion Control SPiiPlus motion controllers as well as control modules such as the MC4U product

line.

1.1 System Requirements

The SPiiPlus MMI Application Studio can be run in any of the following Microsoft Windows

operating systems:

>

>

windows® 7 (32-bit and 64-bit)
Windows® Server 2003 (32-bit and 64-bit)
windows® server 2008 (32-bit and 64-bit)
windows® Server 2008 R2 (64-bit)
windows® 8.1 (32 bit and 64 bit)

Windows Server 2012® (32 bit and 64 bit)

windows 10® (32 bit and 64 bit)

1.1.1 SPiiPlus MMI Application Studio
The SPiiPlus MMI Application Studio consists of the following:

>

>

>

Adjuster Wizard

Safety and Faults Configurator
Application Wizard

Program Manager

Protection Wizard

Motion Manager

FRF Analyzer

HSSI Manager
Inputs/Outputs Manager
Safety and Faults Monitor
Scope

Variables Manager and Watch
Communication Terminal
System Information Viewer

Upgrade and Recovery Wizard
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1.2 SPIiPlus MMI Application Startup Window

The SPiiPlus MMI Application Studio startup window:

Workspace

Program
Manager

Workspace

The Workspace is where all data is entered. The contents of the Workspace depend on the MMI
option that is currently being used.

Workspace Tree

The Workspace Tree displays all MMl components associated with the Workspace that you have
activated.

The pod in which the Workspace Tree is displayed has two tabs:
>  Workspace Tree Tab - clicking this tab displays the Workspace Tree.
> Toolbox Tab - clicking this tab displays the SPiiPlus MMI Application Studio tools.
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Workspace > 0 X

A Workspace Learn

4 . My controller (Simulator)
Motion Manager
Protection Wizard
System Information Viewer
Cornmunication Terrminal
Adjuster Wizard
Scope
Systemn Setup
Safety and Faults Configurator

« @ serial Controller (3N004718D3)
Adjuster Wizard

Status Bar

This displays messages of the MMI status and the status of any component action you have
executed.
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1.3 Menu Bar

The SPiiPlus MMI Application Studio Menu Bar has the following options:

File

View

Workspace

Version 3.02

New
Open

Close
Workspace

Save
Workspace

Save
Workspace
As

Print

Recent

Exit

Toolbox
Window

Properties
Window

Workspace
Window

Add
Controller

Add File

Set as
Default

SPiiPlus MMI Application Studio User Guide
1. SPiiPlus MMI Application Studio Overview

Create a new Workspace file.

Open an existing Workspace file.

Close the currently displayed Workspace.

Save the Workspace data.

Save the Workspace data to a different filename.

Access Print Manager for printing Workspace data.

Display list of Workspace data files to enable selecting a
specific Workspace.

Close SPiiPlus MMI Application Studio.

Toggle Toolbox display on and off.

Toggle Properties display on and off.

Toggle Workspace Tree display on and off.

Add a new controller to the Workspace.

Add an external file to the Workspace Tree - when selected,
this file will open in the appropriate application.

Sets the current Workspace as the default - it is displayed on
the next time SPiiPlus MMI Application Studio is initiated.
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Select language used by MMI.

Language
Default: US English
Style Change the look of the MMI to suit your tastes.
Select log settings, your options are:
Tools > Off - Turns logging off.
>  Errors - only errors are logged.
Settings > Warnings - Errors & warnings are included in the log.
> Info - Errors, warnings and messages are included in
the log. Verbose - Everything is included in the log.
In addition you can set the display time for ToolTipsin
seconds.
Close Al Closes the display of all component windows in the
Workspace.
Tile If the Floating option is selected, each component window is
Horizontal displayed horizontally in the Workspace.
Window
. : If the Floating option is selected, each component window is
Tile Vertical . . .
displayed vertically in the Workspace.
Cascade If the Floating option is selected, each component window is
displayed cascaded (one behind the other) in the Workspace.
Contents Displays the Help topics for the function in the active
Workspace.
Displays a list of keywords from which you can perform a
index hf ticular hel
Help search for a particular help.
Knowledge .
Open the Knowledge Center in the web browser.
Center
About Displays SPiiPlus MMI Application Studio version information.
4 )y
When you press Alt + the Underlined Letter, the selections for the Menu option are
% displayed.
K
; J

Version 3.02
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14 Toolbars

The SPiiPlus MMI Application Studio contains four built-in toolbars:

>

>

Workspace

i3 (=

This toolbar contains Workspace handling function buttons. They are:
> Openanew Workspace

> Load a Workspace from a file on the computer

> Save the Workspace data to computer

Controller

I5! £ Connect {55 Disconnect &3 Add Controller g3 Disconnect All £ Connect All [35) Save to Flash I

This toolbar contains controller handling function buttons. They are:
> (Connect - connects the selected controller

> Disconnect - disconnects the selected controller

> Add Controller - adds a new controller to Workspace

> Disconnect All - disconnects all controllers in Workspace

> Connect All - connects all controllers in Workspace

Component

ry| X Cose 10 Remove

This toolbar contains function buttons for componentsin the Workspace tree. They are:
> Open - Displays the selected component in the Workspace
> C(lose - Closes the selected component in the Workspace

> Remove - Removes the selected component from the Workspace
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> Style

W

. = Usefull

Flat

Ultra Flat

Style 3D

Office 2003
Windows XP
Skin J

Default

DevExpress Style
DevExpress Dark Style
V52010

Seven Classic

Office 2010 Blue

Office 2010 Black
Office 2010 Silver
Office 2013

Office 2013 Dark Gray
Office 2013 Light Gray
Visual Studic 2013 Blue
Visual Studic 2013 Light
Visual Studic 2013 Dark
Coffee

Liquid Sky

Lendon Liquid Sky

Glass Oceans

This button opens a menu offering style options:

>

>

>

>

>

>

This toolbar opens a menu offering shortcuts to the following functions.

>

>

>

Version 3.02

Flat

Ultra Flat
Style 3D
Office 2003
Windows XP

Skin (Opens sub-menu with various options)

>  Useful Links

= Useful Links =
1] S —|

Setup New System
Tune an Axis

Create Watch

Save Application to PC
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> Load Application to Controller

1.5 Workspace Tree Tab

The Workspace Tree displays all MMI functions that you have used for a particular session.

Workspace
4 Workspace Learn
4 . My controller (Simulator)
Mation Manager
Protection Wizard
Systemn Information Viewer
Communication Terminal
Adjuster Wizard
Scope
System Setup
Safety and Faults Configurator
« @ serial Controller (3N004718D3)
Adjuster Wizard

When you initiate SPiiPlus MMI Application Studio, the following functions are loaded by default:
> Program Manager
> Motion Manager
> Communication Terminal

As you work within the MM, each function that you employ is added to the list.

For details on the Workspace Tree operations, see Working with Workspace Tree.

1.6 Toolbox Tab

SPiiPlus MMI Application Studio Toolbox provides the following tools:
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> Setup

The Setup set of tools enables you to configure your SPiiPlus Motion Controller
> Application Development

The Application Development set of tools enables you to program your SPiiPlus Motion

Controller.

> Utilities

The Utilities enable you to upgrade the SPiiPlus Motion Control firmware and software.

Utilities also is your access point to Communication Terminal which enables you to send

Toolbox ! ! !
Setup

Adjuster Wizard
Safety and Faults Configurator
System Setup

Setup

Application Development

Utilities

| [ Toolbox || £ Workspace * - New

commands directly to the SPiiPlus Motion Controller.

> Diagnostics and Monitoring

The Diagnostics and Monitoring set of tools enables you to monitor, graphically through
the Scope and the FRF Analyzer, and analyze the motion as well as keep abreast the
values of critical variables.

1.7 Program Manager

Program Manager is the principal tool for programming your SPiiPlus Motion Controller.

The Program Manager window displays information for the controller selected in the Workspace

Tree.
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1.8 Properties Window

The Properties window enables you to set certain attributes for the object, such as color, numeric

My controller - Program Manager

SPiiPlus MMI Application Studio User Guide
1. SPiiPlus MMI Application Studio Overview

T H @ 1 & B1 10 of 64 buffers ¥

T = ||
m w3
o O 0

I 0
2 O 0
3 O 0
;|:| i}
5 O 0
6 [ 0
7 O 0
g [ 0
:|:| i}
D-Buffer ]

mEP @

Status

—

lempty

lempty

lempty

lempty

lempty

lempty

lempty

lempty

|empty

| compiled

value, identifying name, and the like.

Properties

4 General Plot Settings

Cursors Color
Grid Color
Grid Visible
Plot Area Color
4 Plot Settings
Channel
Line Style
Line Width
Plot Color
Point Style
4 View Settings
Numbers Precision

Cursors Color
(No description)

[ | #FFFFFFFF
M =rrs08000
M #FFo00000

CHL
Solid

3

|| #FFFFFFO0
None

4 4 dr 4 A

4k

For details of the Properties window see Working with Workspace Tree.

1.9 Communication Terminal

The utility enables you to enter commands directly to the controller.
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My controler - Communication Terminal =X

w ) ot ooz o som |

Show Messages (O Off Background Communication (O OFf. Continuous Save (O Off < Cear A save Prtout

There are two types of commands that you can enter:

1. Terminal commands - these are commands specific to the Terminal and are not part of the
ACSPL+, SPiiPlus C Library, or SPiiPlus COM Library command sets.

2. Certain ACSPL+ commands.

110 Emergency Stop Button

When you enter SPiiPlus MMI Application Studio, it connects to the SPiiPlus motion controller via the
SPiiPlus User Mode Driver (UMD). The UMD displays the Emergency Stop button in the lower right

side of the screen.

h 4

Clicking this button immediately stops all Program Buffers along with halting all motors and sets all
axis offsetsto O.

By default, the button is always overlaid on top of the display. To change this, right-
% click the button and uncheck Always On Top.

1.11 Wizards

Wizards are special tools where your operations have been bundled into a single tool. For each
option of a wizard there is a logical sequence of actions that need to be taken, and the wizard leads
through them step-by-step. The SPiiPlus MMI Application Studio has the following wizards:

>  Adjuster Wizard

The Adjuster Wizard, one of the Setup tools, enables you to improve the system and
modify its behavior. The Adjuster Wizard provides tuning in terms of high-level
parameters, namely parameters that have a clear meaning for you. Once you have
assigned values to the high-level parameters, the Adjuster Wizard automatically
transforms them into values for the low-level parameters, that is, controller parameters.

> Application Wizard

The Application Wizard, one of the Application Development tools, enables you to manage
the controller program files, such as loading applications, saving applications, copying files
to the controller, as well as loading/saving system and axis parameters.

> Upgrade and Recovery Wizard
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The Upgrade and Recovery Wizard, one of the Utilities tools, enables you to upgrade your
controller’s firmware as well as to recover the firmware data should you need to reinstall
the controller.

Protection Wizard

The Protection Wizard, one of the Application Development tools, enables you to define
the controller program Protection mode parameters, modify the Protection mode
parameters, and view the Protection status. By applying Protection, you assure that your
ACSPL+ programs are protected from unauthorized changes to system and axis
parameters.

1.12 Graphic Monitors

SPiiPlus MMI Application Studio provides you with three graphic monitors to enable you to view and
analyze the motion. These monitors are:

>

FRF Analyzer

Frequency Response Function (FRF) is the steady-state transfer function of a dynamic
system describing the relation between an input and an output as a function of frequency
in terms of gain and phase. You have the option of displaying the data as either a Nyquist
Diagram or a Bode Diagram.

Scope

Scope presents areal time display of the values of selected motion variables. Signal values
are tracked through various program variables, such as ACSPL+ variables, SP variables,
user-defined variables, and the like. You can set the Scope to display any motion
parameters you like.

Sin Cos Encoder Compensation and Monitoring

The Sin Cos Encoder Compensation displays a Sin-Cos Lissajous curve graph of the wave
form which enables you to read a controller’s gain, phase and offsets compensation
parameters (SCGAIN, SCPHASE, SCSOFFS, and SCCOFFS) and make adjustments where
necessary to improve the encoder's response.

1.13 Variables Monitoring Tools

In addition to the graphic monitors, SPiiPlus MMI Application Studio provides you with a number of
tools for viewing the values and status of various variables to aid you in diagnosing the motion.
These tools are:

>

Inputs/Outputs Manager

The Inputs/Outputs Manager displays the status of the input and output variables of the
SPiiPlus controller as well as those of the HSSI if defined.

Safety and Faults Monitor

The Safety and Faults Monitor displays the status of the SPiiPlus controller faults as defined
through the Safety and Faults Configurator.

Variables Manager and Watch

The Variables Manager displays the values currently stored in a program that is running.
Thisincludes ACSPL+, global and local variables.
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HSSI Manager

The HSSI Manager is used for monitoring the status of HSSI channels. The manager displays
the number and states of the HSSI channels.

114 Motion Manager

The Motion Manager is used control the axes' motion. It also displays when the motionisin
progress, accelerating, slowing, and so forth. It enables you to operate each axis independently.

There are five types of motion available:

>

>

>

Absolute Move - Moves the motor(s) to a specific target.
Relative Move - Moves the motor(s) a specific distance from current position.

One Direction Incremental Repeated Move - Repeatedly moves the motor(s) incrementally
in one specified direction from current position.

Back and Forth Move - Moves the motor(s) back and forth between two specified points.

Jog Motion - Moves the motor(s) with constant velocity and without a defined end point.
The motion continues until the next motion command stops it, or the limit switch has been
activated, or some other condition.
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2. MMI Basics

This chapter presents the procedures used in performing the basic functions in the SPiiPlus MMI
Application Studio Workspace.

The basic functions covered by this chapter include:
> Workspace Operations
> Handling Controllers
> Handling Workspace Components
> Working with Workspace Tree

> Working with Wizards

2.1 Workspace Operations

Workspace operations include:
> Creating a New Workspace
> Saving a New Workspace
> Loading a New Workspace
> Closing the Workspace
> Handling Controllers
> Handling Workspace Components
> Working with Workspace Tree
2.1.1 Creating a New Workspace
You may create as many Workspaces as you want. Some reasons for creating Workspaces are:
> Retaining certain setups
> Maintaining separate Workspaces for each controller
To create a new Workspace:
1. Click File in the Main Menu.
2. Select New.

3. Click New Workspace.
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File | View Workspace Tools Window Help
New » | i3 New Workspace...
Qpen 3 —
o - 3 x
Y Close Workspace
=1 Save Workspace
_H P lator)
"W Save Workspace As...
= Print
Recent B 2Wer
Exit nal
6 )

You can also create a new Workspace by pressing Ctrl+N, or by clicking " in the top

% bar.
#

4. Youare prompted with:

i The workspace has been changed. Do you want to save it?

| Yes J [ No l [ Cancel l

5. If you want to save the current Workspace, click Yes; otherwise click No. The new
Workspace is loaded.

Workspace

Workspace New

6. Torename the Workspace click the Workspace folder and type in the new name.

2.1.2 Saving a New Workspace

Once created, you save the new Workspace by:
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1. Click File in the Main Menu.

2. Select Save Workspace.

File | View Workspace Tools
Mewr 3

Open (]
Close Workspace

Save Workspace
Save Waorkspace As...

Print

1IN R 1

Recent 3
Exit

You can also save the new Workspace by pressing CTRL+S, or by clicking E inthe

% toolbar.
#

3. Youare prompted with:

R saveas x
4 || < ACSMotion Control > SPiPlus ADK Suite v2.70 > SPiiPlus MM Application Studio v O | search SPiiPlus MMI Applicati.. 2
Organize +  Newfolder - @

A Name Date modified Tee Size

2
L en 240772019 12:51 File folder
L Help /0772019 12:51 File folder
W [7] defaultacsw 12/0672019 8:39 ACSW File 2Ke
8 This PC

8 30 Objects

I Deskiop

Documents

& Downloads

D Music

[ Pictures

B videos

%, 0S(C) v

File nam

Save as type: Workspace il

4. Typeinthe filename and click Save.

The Workspace configuration is stored in files having .acsw file extension.
B

2.1.3 Loading a New Workspace
To load a new Workspace:

1. Click File in the Main Menu.

2. Select Open.

Version 3.02 32




SPiiPlus MMI Application Studio User Guide
2. MMI Basics

File | View ‘Workspace Tools Window Help

Mew 4 | Pl ¥ Add Cont
Open ¥ | Open Workspace...

¥ * A

Close Workspace
Save Workspace
Save Workspace As...
Print

¥ eEdDd

Recent 3

Exit

% You can also open the new Workspace by pressing Ctrl+0, or by clicking L~ toolbar.

[#

3. Youare prompted with:

3 Open x
« v << ACS Metion Control + SPiiPlus ADK Suite v3.00 » SPiiPlus MM Application Studie » v O Search SPiiPlus MMI Applicati... B
Organize * New folder Bz » [H o

@ Knowledge Cent *  Name Date modified Type Size

Personal Help 26/0172020 14:24 File folder

Q
@ Trenslations [ defauttacsw 05/01/2020 17:23 ACSW File 6 KB
@ Troubleshooting

Q

Website

[ This PC
8 3D Objects
I Deskiop
Documents
4 Downloads
B Music
&= Pictures
B videos
W 05(C)
- Nata M) e

File name: | Workspace fles (*.acsw) -

4. Use the Open window to browse for the location of the file, select the file and click Open.

The Workspace configuration is stored in files having .acsw file extensions.
%

5. Youare prompted with:
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ﬁ

j The workspace has been changed. Do you want to save it?

[ Yes J [ No l [ Cancel l

6. If you want to save the current Workspace, click Yes; otherwise click No. The new
Workspace is loaded.

214 (Closing the Workspace

To close the Workspace:
1. Click File in the Main Menu.
2. Select Close Workspace.

File | View Workspace Tools

Mew 3

Open kol
Close Workspace
Save Workspace
Save Workspace As...
Print

¥ eI

Recent 3
Exit

3. Youare prompted with:

j The workspace has been changed. Do you want to save it?

[ Yes J [ No l [ Cancel l

4. If you want to save the current Workspace, click Yes; otherwise click No.

2.2 Handling Controllers

The Workspace controller handling functions are:
> Adding a Controller
> Disconnecting a Controller
> Connecting a Controller
> Setting Controller Properties
> Saving to Flash

>  Controller Reboot
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> Setting Factory Defaults

> Removing a Controller

2.2.1 Adding a Controller
To add a controller:

1. Click Workspace on Menu bar, and select Add Controller.

4 Learn - SPiPlus MMI Application Studio
File WView | Workspace | Tools Window Help

*¥ Add Contraler...
Add file...

Set as Default

¥ Add Ci

Waorkspace > 0 X

4 Wo
o . My controller {(Simulator)
Maotion Manager
Protection Wizard
System Information Viewer
Communication Terminal
4  Program Manager
Buffer 0

You can also click ADD CONTROLLER on the toolbar or press ALT+A.
=
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The Connect to Controller dialog is displayed:

Connect To Controller

Recent Connections Interface settings

Controller Alias Name: |Simulatm ‘

Connection Timeout [ms): |2000 ‘

Compilation Timeout (ms}: | 2600000 |

Ethemet Serial Simulator

_ ) Remote Address:
Remote Connection Connection Status: o

Device Information

Model:  Unknown
Serial Number:
Vendor Name: ACS Motion Control

=/

ywm

Connection Status: ('z:l

Close

2. Enter anidentifying name in the Controller Alias Name field.
Enter the connection timeout value, in milliseconds, in the Connection Timeout field.
4. If your computer is connected directly to the controller, select Serial, and

>  Select the communication port from the Port dropdown list. If not all the ports are
displayed, press the button.

> Select the baud rate from the Rate dropdown list:

Version 3.02 36




>

SPiiPlus MMI Application Studio User Guide

2. MM Basics

Connect To Controller

Recent Connections

Device Information

Model:  Unknown
Serial Number:

Vendor Name: ACS Motion Control

=/

AR ]

Connect Disconn

Connection Status: ()

Click Connect.

Interface settings

Controller Alias Name: |

Connection Timeout (ms): |20[]0

Compilation Timeout (ms): |36UU’UU’U

Connection Type:

Ethemnet Serial

mote Address:

o

Simulator

Re
Remote Connection Connection Status:

COM Port: |

- =D

Baud Rate: Auto

|'|

Auto
115200
B57600
E19200
BSG00
B4800
E1200
B300

Close

5. If your computer is connected to the controller through a LAN, select Ethernet.
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Connect To Controller

Recent Connections Interface settings
20/04/2020 06:06 Controller Alias Name: |My Controller ‘
My Controller Connection Timeout (ms): |20[]0 ‘

Compilation Timeout (ms): |3600’000 ‘

ey 62

Connection Type:
Serial Simulator

o . Remote Address: °
Remote Connection Conmection Status: [7)

Device Information Hostname / IP Address: |' Port:
_— 172.30.16.84 L3
Model: Unknown 1P Address 192,168.43.154 Vendor Name
B e 17230.16.84 ACS Motion Control
Vendor Name: ACS Motion Control 192.168.42.154 ACS Motion Control

=/

L \wm

Connection Status: ()

Close

> Select the IP Address from the Controller IP Address dropdown list.

The factory default TCP/IP address is 10.0.0.100.
=

> (lick Connect.

6. If the controller is connected to a different computer, you have the option of establishing
aremote connection by selecting the Remote Connection checkbox.

Version 3.02 38




SPiiPlus MMI Application Studio User Guide
2. MMI Basics

Recent Connections Interface settings
20/04/2020 06:06 Controller Alias Narne: |IN"I5‘r Controller ‘ N
My Controller Connection Timeout (ms): |20[]0 ‘

Compilation Timeout (ms): |36[][]'DDG ‘

Connection Type:

Ethernet

Remote Address:
Connection Status:

Remote Connection

. . Remote Address:
Device Information

~Login Details
Model  Unknown

Serial Number:
Vendor Name: ACS Motion Control

=

f S ]

Domain:

Username:

Password:

Hostname / IP Address: l:l Port: |701 & Refresh

Connection Status: (V) IP Address Product Name Vendor Name ‘ a

> Enter the IP of the remote computer in the Remote Address field.
> Enter the port number of the remote computer in the Remote Port field.

> If the remote computer has login requirements, enter the Domain name, Username
and Password in the Login Details.

Remote Address:

Remote Connection Conmection Status:

Remote Address:
= Login Details

Domain:
Username:

Password:

>  C(lick Connect. The controller is automatically stored in the Workspace folder and
appearsin the Workspace Tree.

Version 3.02 39




SPiiPlus MMI Application Studio User Guide

2. MMI Basics
2.2.2 Disconnecting a Controller
To disconnect a controller:
1. Inthe Workspace Tree select the controller you want to disconnect.
. . #¥ Disconnect
2. Click Disconnect ( =) or press Alt+D.
r )
To disconnect all the controllers click Disconnect All or press Alt+L.
=
. J
r )
The “LED” () indicating that the controller is connected goes out.
=
; J
2.2.3 Connecting a Controller
To connect a controller that has been disconnected:
1. Inthe Workspace Tree select the controller you want to connect.
2. Click Connect (¥ Cnnect ) or press Alt+C.
\

To connect all the controllers that have been disconnected click Connect All (

% ¥4 Connect All
. ).

% The “LED” (.) indicating that the controller is connected is on.

7

_

2.24 Setting Controller Properties

This option enables you to set various communication properties for your controller.

To set controller properties: click the controller, the SPiiPlus Communication Parameters window is
displayed:
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Communication Parameters E
Changes of the Serial Baud Rate (BAUD), TCP/IP Address (TCPIP), TCP/IP2
(TCPIP2), TCP/IP Port (TCPPORT) and UDP Port (UDPPORT) will be active only

after the controller restart.
Message Flags (COMMFL) | 00000010 |
Serial Baud Rate (BAUD) | 115200 x|
TCP/IP Address (TCPIP) 10 o o |o4 |
Subnet Mask (SUBNET) 1255 |[255 |255 [0 |
Gateway (GATEWAY) o o Jo |o |
TCP/IP Address 2 (TCPIP2) 192|168 |0 |/100 |
TCP/IP Port (TCPPORT) | 701|
UDP Port (UDPPORT) | 700|
[@ Factory Defaults] ['9 Discard Chang&sl
| savetoFlash | |  close |

This window allows you to set the following communication parameters:

> COMMFL
>  DISPCH

> BAUD

> TCPIP

>  SUBNET
>  GATEWAY
>  TCPIP2

>  TCPPORT
> UDPPORT

2.2.4.1 COMMFL

COMMEFL is a scalar variable containing a set of 9 bits that affect controller communication. To set
the bits:

1 Click| BN 00010 @ I the Message Flags Form is

displayed:
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Message Flags (COMMFL) 00000010 [(~)

Message Flags (COMMFL) | 00000010 |

Verbose (
Enable Motor Messages (
Enable Axis Messages (
Enable Program Messages (Bit 3)
Unsolicited Messages in SAFE Format (
Unsolicited Messages with Checksum (
Disable # Commands (
Disable ? Commands (

F
&
OO0OECOoOO

2. You can either type the number in the Message Flags (COMMFL) field, or select the
bits you want to enable by clicking the appropriate checkbox. The meanings of the

bits are:
Bit .
Description
No. P
0 1= Controller includes an extended explanation with error code
messages.
1 1= Enables motor messages.
2 1= Enables Axis messages.
3 1= Enables Program messages.
4 1= Controller sends unsolicited messages in Safe communication format.
1= A checksumisincluded in unsolicited messages. Normally you do not
6 S
need to enable this bit.
1= The controller ignores any command received via communication
7 channels except the queries that start with the '?' character. The bit is not

effective if the controller isin the Configuration mode. The default value is
0.

1= The controller ignores any query received via communication channels.
8 The bit is not effective if the controller isin Configuration mode. The
default value is 0.

3. Click Close to save the settings. Or you can click Default to enter the default settings.
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2.2.4.2 DISPCH

DISPCH is a scalar integer variable that defines the communication channel between the controller
and a host application, MMI or any device connected to the controller's communication ports.

DISPCH is relevant only to messages sent with DISP and SEND (referred to as “Unsolicited
Messages”). In order to view unsolicited messages in the window, select the check box in the lower
right corner of the Terminal window to enable Show Unsolicited Messages.

If DISPCH specifies a valid communication channel, all unsolicited messages (messages that are sent
with DISP and SEND from the program buffers) are sent to this channelirrespective of the channel
used for immediate commands.

To set DISPCH: Type the required number in the Default Channel (DISPCH) field. Your choices are:

e Description
Number P

No default channel is specified, the command uses the last channel
activated by the host.

A1

-2 All channels (default)
1 Serial port 1
2 Serial port 2
6 Ethernet network (TCP)
7 Ethernet network (TCP)
8 Ethernet network (TCP)
9 Ethernet network (TCP)
10 Ethernet Point-to-Point (UDP)
12 PCl bus
2.24.3 BAUD

BAUD is an integer variable that defines the serial communication rate, given in bits per second.

Enter the required Baud rate from the dropdown menu by clicking the down arrow of the Serial
Baud Rate (BAUD) field. The options are:

> 300

> 1200
> 4800
> 9600
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> 19200

> 57600
> 115200 (default)

2.24.4 TCPIP

TCPIP sets IP Address for the 15t Ethernet Port. If TCPIP has a non-zero value, the controller uses the
value as its TCP/IP address.

The default address is 10.0.0.100.
To set the IP Address enter the address in the TCP/IP Address (TCPIP) field.

If you set the TCPIP to: 0.0.0.0, the controller uses the DHCP protocol to retrieve the network
configuration from the DHCP server. The network configuration received from the DHCP server
includes the following parameters:

> Controller's TCP/IP address
>  Subnet mask

> Gateway address
2.24.5 SUBNET

SUBNET is used to determine to what subnet an IP address belongs.

The SUBNET value consists of four individual bytes, each being a decimal number between 0 and
255, separated by dot. The right most value is the least significant byte.

The default is 255.255.255.0.
To set the Subnet Mask enter the values in the Subnet Mask (SUBNET) fields.

If controller is configured to get network settings from DHCP server, that is, TCP/IP is set to 0.0.0.0,
SUBNET receives its value from the DHCP server subnet mask.

2.24.6 GATEWAY

GATEWAY is the address of a network router that serves accessing another network segments.

The GATEWAY value consists of four individual bytes, each being a decimal number between 0 and
255, separated by dot. The right most value is the least significant byte.

The default is 0.0.0.0.
To set the Gateway address enter the values in the Gateway (GATEWAY) fields.

If controller is configured to get network settings from DHCP server, that is, TCP/IP is set to 0.0.0.0,
GATEWAY receives its value from the DHCP server gateway address.

2.24.7 TCPIP2

TCPIP2 sets IP Address for the 2™ Ethernet Port. If TCPIP2 is zero, the address will be automatically
obtained at the controller start-up through the DHCP protocol.

The default address for second Ethernet port is 192.168.0.100.
To change the IP Address enter the address in the TCP/IP Address2 (TCPIP2) field.
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2.2.4.8 TCPPORT

TCPPORT defines Ethernet ports in the controller for TCP. The value that can be set in TCPPORT
ranges between 0 and 65536. By default, this variable is set to 701.

In order to establish communication with the controller through a port different from default port
numbers, do the following:

1. Set TCPPORT to a value other than 701 (you can use the up and down arrows of the TCP/IP
Port (TCPPORT) field to increment/decrement the value).

Some of the ports are used by the controller OS and cannot be used. It's recommended
% to use ports starting from 1024.

2. Save system parameters to the flash (see Saving to Flash).
Restart the controller.

4. Try to establish communication using new ports by providing them in the client user
application. If communication is not established, try to set other values.

2.2.4.9 Controller Parameters Function Buttons

The Controller Parameters tab has the following function buttons:

[-ED Factory Defaults Loads factory default values into the fields.

Removes any values you have entered and restores the previous

values.

2.2.5 Saving to Flash

You use this function to save your program and configuration data to the selected controller’s flash
memory.

To save to flash:

1. Inthe Workspace Tree select the controller to whose flash memory you want to save the
data.

2. Click Save to Flash (). The Save to Flash window is displayed:
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Save To Flash ==
User: ‘ ‘
Application: ‘ ‘
Remarks:
Seral Controller Save Options - "Check” [ "Uncheck All" option is available by dlicking on checkbox at the column's header

[¥] ACSPL+ Programs ¥ [ |[] User Arrays

Buffer 0 E 1)t

Buffer 1 v

Buffer 2 =

Buffer 3 s 2

Buffer 4 i3 Pz

Buffer 3 lods 4 p#3

Buffer § 6

uffer 7 P57
uffer 8 )

Buffer 9 s 8 5pg

Buffer 10 3 P10 L

Buffer 11 fods 10 p#11

Buffer 12 s 11 P21

Buffer 13 i 12 P13

Buffer 14 L s 13 L ||E sps1a i

Show Preview @

Enter your user name in the User field.
Enter the application name in the Application field.

You can, if you desire, enter free text remarks in the Remarks field.

S NG BN

By default all data is selected. Select the data you want to load into the controller by
clicking (thereby deselecting) the checkbox of the data you do not want to be saved.

7. Click Save.
2.2.6 Controller Reboot

You use this function whenever you've made changes to the memory of the SPiiPlus Motion
Controller. You have to reboot the controller in order to activate these changes.

To reboot the controller:

1. Right-click the controller in the Workspace Tree and select Controller Reboot from the
menu.

.Workspace o .
“ Waorkspace Leamn
« @ Serial control' "~
Motion Manage
Protection Wiz: *
System Informe =1 Remove
Communication 17 Remove Al

Disconnect

4 Program Manag
Buffer 0

Controller Reboot
Save to Flash...
Save Application to PC

vE® G

Load Application to Controller
Create Watch
Factory Defaults

o %

Add Component »
Change controller
Communication Properties

2. The following prompt appears:
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=

The Controller Reboot operation reloads the application from
L’E the flash memory and restarts the controller.

[ OK ] [ Cancel

3. Click OK. The rebooting operation begins.

Controller Reboot
Serial Controller

The controller is executing a restart.

4. Wait until you are notified of a successful reboot:

Controller Reboot
Serial Controller

Restart was completed successfulty.

5. Click OK.
2.2.7 Setting Factory Defaults

You use this function to set factory default values into the controller.

While this option exists, it should be used with some care in that the factory defaults
@ may be inconsistent with your system, and may cause you to lose communication with
the controller.
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To set the factory defaults into the controller:

1. Right-click the controller in the Workspace Tree and select Factory Defaults from the

menu.
Workspace + 1 X
4 Workspace Leamn 1]
4 @ Serial Controlle =

Motion Manager
Protection Wizan
System Informati T Remove
Communication T ‘] Remove Al
4 Program Manage
Buffer 0

¥ Disconnect

Controller Reboot

Save to Flash...

Save Application to PC

Load Application to Controller

Create Watch

TE® C

o &

Factory Defaults
Add Component 3

Change controller

Communication Properties

2. The following prompt appears:

&=

The Factory Defaults operation deletes application files
in the flash memory, resets the controller
= to the factory defaults state and restarts the controller.

[ OK ] [ Cancel

L

3. Click OK. The rebooting operation begins.

Reset to Defaults
Serial Controller

The controler is executing a restart.

4.  Wait until you are notified of a successful reboot:
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Reset to Defaults
Serial Controller

Reset to factory defaults was completed
successfully.

5. Click OK.

2.2.8 Removing a Controller
Toremove a controller:

1. Inthe Workspace Tree select the controller you want to remove.

2. Click Remove (B &m™® ) on the toolbar or press Alt+R. You are asked:

ﬁ

@ Do you want to remove the "Serial Controller” controller?

[ Yes | No

3. Click Yes.

2.3 Handling Workspace Components

Workspace components consist of all the various SPiiPlus MMI Application Studio functions and
utilities that can be applied to the controller, such as the Program Manager, Safety and Faults
Configurator, Motion Manager, Scope, and the like.

The Workspace component handling functions are:
> Opening a Component
> (Closing a Component
> Removing a Component
These functions are activated by clicking the appropriate button on the Toolbars.
2.3.1 Opening a Component
To activate a component in the Workspace Tree:
1. Select the component.

2. Click Open on the toolbar or press Alt+0. The component is displayed in the Workspace.
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2.3.2 Closing a Component

To close a component:

1. Select the component.

2. Click Close ( %X =) on the toolbar or press Alt+C. The component is no longer displayed in
the Workspace.

2.3.3 Removing a Component
Toremove a component:

1. Select the component.

2. Click Remove (E B=8 ) on the toolbar or press Alt+R. The component is no longer
displayed in the Workspace and it has been removed from the Workspace Tree.

2.4 Working with Workspace Tree

The Workspace Tree is constructed as follows:

Workspace

Workspace —) 4 . Workspace Leamn
Controller ——) + @ serial Controller (Simulator)

Motion Manager

Protection Wizard

Systemn Information Viewer
Comrmunication Terminal

Component ) 4 Program Manager
Buffer 0
Sub-component 3 DBuffer

> Workspace - Top level
> Controller - Level Two
> Components - Level Three

> Sub Component - Level Four

Each level has functions associated only with that level that are activated by right-clicking the
elementin the level.
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Only Program Manager and Variables Manager and Watch have sub-components, but
% their right-click options are the same as level three components.

2.4.1 Workspace Right-Click Options
Right-clicking the Workspace top level displays the following list of options:

Workspace ~ 1 x

4 Workspace Lea
+ @ Serial Conf ) Close Workspace

Motion Man| ¥ Add Contraler...
Protection Add Fie
System Infd @ Save to Flash...
Communica 5 Properties
4 Program Maieger
Buffer 0
D-Buffer

The options that are available are:
> (Close Workspace - see Closing the Workspace
> Add Controller - see Adding a Controller
> Save to Flash - see Save to Flash

> Add File - enables you to add a shortcut to any file in your system, for example:

Workspace
4 Workspace Learn
4 . Serial Controller (Simulator)
Maotion Manager
Protection Wizard
System Information Viewer
Cornmunication Terminal
4  Program Manager
Buffer 0

|£| FEEDRF.pdf

When you click the file, it is opened in the appropriate application. When you save the Workspace,
the shortcut is saved as part of the Workspace.
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r )
This function can also be selected from list in the Workspace option of the Main Menu.
=
J
)
A good use for this capability is to link ACS Motion Control documentation, such as the
% SPiiPlus Command & Variable Reference Guide and the SPiiPlus ACSPL+ Programmer's
[ Guide for looking up information while working in the SPiiPlus MMI Application Studio.
q J

> Properties - this activates the Workspace Properties window.
2.4.2 Controller Right-Click Options
Right-clicking the controller displays the following list of options:

Warkspace - 0 x
- VWorkspace Learn
« @ Serial Controlie
Motion Manager »¥ Disconnect
Protection Wizarg 9 R
amove
Systern Informati
Communication T 1 Remove Al
4 Program Managei (O Controller Reboot
Buffer 0 W Save to Flash...
3 D-Buffer @] Save Application to PC
%! FEEDRF.pdf
" 2 Load Application to Controller
¥y Create Watch
41 Factory Defaults
Add Component 3
Change controller
Communication Properties

The options that are available are:
> Connect - this is the same as Connecting a Controller.
> Disconnect - this is the same as Disconnecting a Controller.
> Remove - thisis the same as Removing a Controller
> Remove All - this removes all components under the selected controller.

> Controller Reboot - this reboots the selected controller, generally used when you have
saved new data to the controller’s flash and you want it to take effect.

> Save to Flash - this is the same as Save to Flash.

>  Factory Defaults - this restores the factory-set default values of the selected controller,
see Setting Factory Defaults.

> Add Component - this enables you add a component to the Controller branch.
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through this option:

Workspace
4 \Workspace Leam

troller - Buffer 0

EEEFEREEEE

4 @ serial Controller (Sim
Motion Manager
Protection Wizard »% Disconnect
System Information Vie £ Remove
Communication Termin{ 31 Remove Al

Change controller

Load Application to Controller

Program Manager (U Controller Reboot
Buffer 0
DBuffer 2 Save to Flash...
5] FEEDRF.pdf &) Save Application to PC
°
%y Create Watch
L~ 4D Factory Defaults
‘Add Component

¥ Setup

Communication Praperties Utilties

Toolbox
Serial Controller - Program Manager

D H ® D & 5 10 of 64 buffers ~

B2l ERP@C
gt c g
£ 2 2 2 Status
@ u o 3
<

:

Application Development

Diagnostics and Menitoring

Serial Controller - Motion Manager Serial Contn

b
»
»
b

The Add Component is a very handy option in that it saves you time navigating through
the SPiiPlus MMI Application Studio to activate a particular component.

For example, say you want to activate the HSSI Manager, rather than display Toolbox
and selecting Utilities, then selecting HSSI Manager, all you need to do is drill down

e

HSSI Manager

Inputs / Outputs Manager
Motion Manager

Safety and Faults Monitor
Scope

System Viewer and Diagnostics
Variables Manager and Watch

\

J

> Properties - this activates the controller’'s Properties window, see Working with Properties

wWindow.

2.4.3 Component Right-Click Options

Right-clicking the component displays the following list of options:

VWorkspace
- wWaorkspace Learn

Motion Manager

Communication T
Program Manager
Buffer 0
D-Buffer
Inputs / Qutput

- . Serial Controller (Simulator)

Protection Wizard
System Information Viewer

erminal

[£] FEEDRF.pdf

Mananer

>  Close
T Remove
) Sawe to Flash...

The options that are available are:

> 0Open - thisis the same as Opening a Component.
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> Close - this is the same as Closing a Component.

> Remove - thisis the same as Removing a Component.

>  Save to Flash - this is the same as Save to Flash.

> Properties - this activates the component’s Properties window, see Working with

Properties Window.

2.5 Working with Properties Window

All SPiiPlus MMI Application Studio components have an associated Properties window. The
properties often determine how a component is displayed or how it is communicated with, and just
as often it merely determines the name of the component.

To display a component’s Properties window:
1. Select the component in the Workspace Tree.

2. Press Ctrl+Alt+P (or select Properties Window from View in the Main Menu, or use the
Workspace right-click option - see Working with Workspace Tree).

The Properties pane is displayed, for example:

4 Communication
ConnectionType Simulator
Rernote Connection O
Timeout 2000
4 Misc
Connect at Startup
Error Mo errors
Firmware 2.79.17.00
Is protected O
Model Automatic Setup Configuratior|
Name Serial Controller
Part Number /A
Serial Number Simulator
ConnectionType
{No description)

Serial Controller - Program Manager Properties X

Properties that are highlighted in bold can be changed in the pod by clicking the field to input-
focusit. Those properties that are grayed-out are for information only and cannot be changed
through the Properties pod.

There are three action buttons associated with the Properties window:

Categorize - displays the Properties according to various categories.
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24 Alphabetic - displays the Properties in alphabetic order.

Show Description - displays a short description of the selected property at the
bottom of the pod, for example

Properties > 0 x

4 Communication

ConnectionType Simulfatar

Remnote Connection O

Timeout 2000

4 Misc

Conneckt at Startup

Error Mo errors
Firmware 2.79.17.00

Is protected |

Model Automatic Setup Configuratior

Marne Serfal Controller

Part Mumber Mf&

Serial Mumber Simulator

Remote Connection
Indicates whether connection to controller should be
established via remote computer.

Setting Color Properties
The Color property is very common to most of the Property windows. You set the Color property by

clicking " in the color field which displays the color options from which you can choose.
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RGB -

I
O
Mo -
[21[ 100% ~|

The Custom tab presents gradations of the most common colors. You select the color by clicking
the required box.

2.6 Workspace Tab Options

When you add a component, SPiiPlus MMI Application Studio opens its data window in a separate
tab in the Workspace. You navigate from window to window by clicking its tab.

Right-clicking the tab displays the following menu:

Cloze

:' E Close Others
r 2= Close Tab Group
ra=d Cloze All Documents
12,1 2,193
V2, Flaat 92,%3
Dock
Pin Tab

Mew Horizontal Tab Group

Mew Vertical Tab Group

Your options are:

> (lose - closes the window (you can reopen it by clicking the component in the Workspace
Tree).

> Close Others - closes the other windows in the tab group (you can reopen them by clicking
the component in the Workspace Tree).

> Close Tab Group - closes all windows and removed the pod containing the tab group (you
can restore windows by clicking the component in the Workspace Tree).

> (Close All Documents - closes the window (you can reopen it by clicking the componentin
the Workspace Tree).

> Float- the window is displayed separately apart from the rest of the windows and you can
resize it or move it to any place on the screen.

> Dock - the window is arranged in a line together with the rest of the windows (default).

> PinTab - the window is pinned to the left side of the tab group
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> New Horizontal Tab Group - the area of the tab group is split in half horizontally and the
tabbed window is moved to the lower area

> New Vertical Tab Group - the area of the tab group is split in half vertically and the tabbed
window is moved to the area on the right

2.7 Panel Controls

To expand the view of the Workspace, you have the following available controls:

Clicking E places the panel on the side of the window:

aIedsyiof X0gool seruadold Jebeuey) weibolq - 18JoNu0] [RUBS

The panel display can be restored by placing the mouse cursor over it. Then when you move the
mouse cursor outside the pod, it slides back to the side.

If you want to restore its display permanently, click H

You can cancel its display by clicking E
2.8 Tool Tips

In addition to the instructions that appear at the bottom of the Workspace window, if you allow the
mouse cursor to linger on any field in the window, a popup Tool Tip is displayed to aid you in
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connection with the datain the field. For example:

Components

> [, Motor Topolog

! Drivi Twne
Feedba Components: Motor
Type:
S5 Drive Type is not defined yet
CGalcubt yominal Current [A]:
Safety ar| The value "NaN" is out of range.
Minimum Value: 0.01.
Maximum Value: 100,

Verficatl| peak Current [A] (Sine Amplitude):
Axis Sety| The value "NaN" is out of range.
Minimum Value: 0.01.

Save L0 B Maximum Value: 1000.

FAoas Dupl Maximum Velocity:

- The value "MaN" is out of range.
Al Minimum Value: 1.
Maximum Value: 100000.

Miscellan

H Holding Torgue Constant

You can set the length of time, in seconds, that the Tool Tip remains displayed by
selecting Tools=»Settings from the Main Menu. This displays a dialog window:

Settings u

Log Level |Ermrs v|

ToolTip Show Time | 0| [sec]
d

Enter the display time (the default is 30 seconds) and click OK.

_ y

2.9 Printing Component Data

SPiiPlus MMI Application Studio provides you with a wide variety of Workspace printing options. To
print component data in the Workspace:
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1. Select Print from the Main Menu File option. This displays the Print Manager:
Print Manager n
4[] Simulator General
System Information Viewer General Information
Remarks
a
a
pint | | Cancel

The Print Manager lists all components currently in the Workspace.
%

2. Select the data you want to print. By default Print Manger selects all checkboxes. If there is
data you do not want to print, unselect the appropriate checkbox.

3. Click Print. The Print Report Preview window is displayed.
2.9.1 Print Report Preview Window

In addition to displaying the data that will be printed, the Print Report Preview window provides
you with complete functionality for printing.
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New - print report preview (=)o s
J0jecBEAE ;
=
w:mcw C(ONTROL
Report Date 1/21/2020
MMI version 12.92,0.31018
Library version 6.68.2.0
UMD wversion 6.68.2.0
.NET library version 1.0.0.0
Controller Information
Controller Model Automatic Setup Configuration
Controller is protected True
Serial Number Simulator
Part Number NJA
Firmware 2.79.17.00
Simulator - System Information Viewer
Computer Environment
User
User Name ACSMC\aharonm
Machine Name AHARON-PC
Current Directory C:\Program Files (x86)\ACS Mation Control\SPiiPlus ADK Suite
v3.00\5PiiPlus MMI Application Studio
System Directory C:\WINDOWS\system32 .
Type text to find. 4B a
Toolbar
The Print Report Preview Toolbar contains the following buttons:
- Print... - displays a Print window so set printer and printing preferences.

Copy - copies selected text

®\ Expand - expand report in preview window

e’\_ Contract - contract report in preview window

EE 100% - resize report to fit page in preview window

E Resize Page Width - resize report to fit page width to window
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El Resize Whole Page - resize report to fit page width to window

E Resize Two Pages - resize report to fit two pages in display window

Export Document - export report to one of the following formats:

>

>

>

>

>

>

>

PDF

RTF

XLS
XLSX
sV
Text file

Image file

2.10 Working with Wizards

Wizards are groups of procedures. The procedures are broken down by tasks, and once you have
selected a particular task, the wizard leads you through each task step-by-step.

The following wizards are available:

> Adjuster Wizard

>  Protection Wizard

> Upgrade and Recovery Wizard

> Application Wizard
2.10.1 Starting a Wizard

To start a wizard:

1. From the Toolbox select the tool of which the wizard is a component, for example:
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Adjuster Wizard
Safety and Faults Configurator

System Setup

Setup

Application Developrment
Utilities

Diagnostics and Monitoring

Toohox X RGN

2. Click the required wizard in the list. The Select a Task window for the selected wizard is

displayed in the workspace, for example:
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Seial Controller - Adjuster Wizard x [N Mznag - ..Outputs Manager
You are workng with Axis:| Axis 0 -
Task Steps ——————————————p Select Task Bl Axis Architecture
frustakation Axis Structure
gy /hitective Motor-Load Topok [Rotary Motor and Rotary Load - Direct D |
Components lotor-Load Topoiogy otary Motor and Rotary Load - Dires rive
safety and protects|| Gear Ratio® I ]
Hiscellaneous DT googack opology [ single, on motor -
Veriiication
Auis Setup and Tuni|-User Units
Save to Flash User Units Applied To [motor ~
Axis Duplication Rotary Units
Final Page Rotary Units [Count - Encoder Count -]

" ’
AXis architecture provides options to set User units that will be used during current Adjuster session.

-<< Back || Next >> -cance\

Help &
Wizard Progress Buttons
4 A
The wizard can also be selected directly by right-clicking the controller and selecting
Add component=><Tool>=»<Wizard>, from the dropdown menu, for example:
4 Workspace Learn
<@ B—
Motor .,
prorec ¥ Disconnect
Syster L1 Remove
Comm 7 Remove Al
4 Progrd () Controller Reboot
Bu @& Save to Flash...
DA
Inputs &1 Save Application to PC
[ Scopel 2 Load Application to Contraller
Syster &5 Create Watch
i‘;;tit 4D Factory Defaults -
o Add Component 3 Setup 3 Adjuster Wizard
& Pezn Change controller Application Development  » Safety and Faults Configurator
Communication Properties Utiities 4 System Setup
Diagnostics and Monitoring
\ J

3. Select the Task by clicking the associated button and then click Next.
2.10.2 Wizard Window Elements

The Wizard Window elements are:
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Serial Controller - Adjuster Wizard X [DENCSSSERINe

You are working with Axis: | Axis 0 A

e L CE R Axis Architecture

Tnitialization

> Axis Architecture
Components
Safety and Protecti| | Gear Ratio* I ]
Miscellaneous Defint
Verification
Axis Setup and Tunil
Save to Flash User Units Appled To [motor
Axis Duplication Rotary Units
Final Page

Axis Structure

Motor-Load Topology Rotary Motor and Rotary Load - Drect Drive -

Feedback Topoloay [single, on motor

User Units

Rotary Units [ Count - Encoder Count.

]

XS architecture provides options to set User unis that wil be used during current Adjuster session.

el

<< Back

Version 3.02

Wizard Progress Buttons

Task Steps
This lists the steps that are performed during the course of working through the
wizard. When the step is highlighted, indicates on what step you are on.

Task Workspace
This is the areain which you enter the data required by the task step.

Help & Instructions

This area provides quick instructions and tips of what you are to do in the current
step.

Wizard Progress Buttons
You use these buttons to navigate from one task to another. The buttons are:

Displays the next task in the Task Workspace. It should be noted that this
button is not available until you have entered all of the data required by the
task step.

Displays the previous task in the Task Workspace.
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Aborts the wizard. When you click this button, you are prompted with, for
example:

i Are you sure you want to cancel the Adjuster Wizard?

[ ves ] No

Click Yes to cancel.
Finish Appearsin the final task of the wizard - exits the wizard.
| Restart |

There are other action buttons that are specific to particular tasks, such as Restart (
which, when clicked, reboots the SPiiPlus Motion Controller.

)
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3. Setup

Setup contains the following tools for setting up your controller and system:

> Adjuster Wizard for setting up your motion parameters and adjust them to maximize your
system’s motion performance.

>  Safety and Faults Configurator - for selecting specific faults that you want monitored
during a program run.

> Automatic System Setup - for performing a manual or automatic system configuration.

3.1 Accessing Setup Tools

To access the Setup tools:
1. Openthe TOOLBOX.
2. Click SYSTEM SETUP.
3. Click the required tool.

3.2 Adjuster Wizard

4 )

Only personnel having a good background in servo parameters, stability, frequency
response, bandwidth, etc., and are capable of analysis and diagnostics in time domain
@ and of setting parameters of pre-defined control filters/algorithms should use the

Adjuster Wizard. For details on the algorithms and control filters, see the SPiiPlus Setup
Guide.

_ y

The Adjuster Wizard is used to setup the system and tune the control loops. You use the Adjuster
Wizard to set the parameters for the:

>  Axis architecture

> Drive
> Motor
> Feedback

The Adjuster Wizard provides tuning in terms of high-level parameters, namely parameters that
have a clear meaning for you. Once you have assigned high-level parameters, the Adjuster Wizard
automatically translates them into low-level parameters, that is, controller parameters.

Since the Adjuster Wizard works together with the Scope, the Adjuster provides interactive tuning.
The Adjuster Wizard sends a trial signal to the motor and automatically selects suitable Scope
settings and sends the low-level parameter values. The Scope displays the motor response and
you can immediately view the results.
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N
Some operations during the adjustment process may cause the motor to begin moving
unexpectedly. Some of the limits and safety features may be temporarily disabled. To

avoid personal injury or damage to the equipment, check the following before starting

the adjustment process:
@ >  Verify that NOTHING (people, electrical cables, or other obstacles) is in the path
of the motor or objects connected to the motor.

Verify that the motor is securely anchored and that proper safety barriers,
stops, and/or limits are installed.

_

3.2.1 Starting Adjuster Wizard

1. Inthe Toolbox click Setup to display the Setup list of tools.

2. (Click Adjuster Wizard in the list of tools.
The Adjuster Wizard Select Task window is displayed in the workspace.

My controler - Adjuster Wizard X |[INEe ey

You are working with Axis: | Axis 0 -
> Select Task Bl sclect Task
Initialization

® Setup New Systern or Controller
#uis Architecture

- - Select: this task to setup a system with a brand new controller or one that has been set to the factory default settings. Al appicable adjuster steps are mandatory. Motor, drive and encoder specifications need to be known.
mponen

safety and Protecti]

Miscellaneous Defini
Verification
Axis Setup and Tuni
Save to Flash

Axis Duplication Axis Duplicate
Final Page Select this ta

Set initial values
© Existing Values
© Defautt Values

© Copy Values From Axis |Select Axis To Copy From

( View Adjuster Parameters ] (

View Controller Parameters )

| <<Back H Next >> ]

Select Task step has three functions: select the desired task, set infal values of axis parameters, and view current adjuster and controller parameters. Refer to the tooktips for a detaled description of the corresponding parameters.

\

You can also activate the Adjuster Wizard using the right-click Add Component option
% of the Workspace Tree - see Controller Right-Click Options.
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3.2.2 Adjuster Wizard Select Task Window

The AdjusterWizardSelect Task window consists of the following elements:

Setinitial
Values

Vew Adusa Paanetes | — e J+f— Viewvalves

Selecting a task is done in the following sequence:
1. Select Axis

The Adjuster Wizard is applied on an axis-by-axis basis. That is, you have to perform it for
each axis individually. When you activate the wizard, the first thing you have to do before
selecting a Task is select the axis to which the datais to be applied.

You select the axis by clicking the Axis Selector field and then select the axis from the
dropdown list:

You are working with Axis: | Axis 6 M
Select Task < r ‘1} H
_ - is
Inl_tlalizal:_lon A 2
Axis Architecture Axis 2
Components Axis 4
Safety and Protection Axis 5
Miscellaneous Definition| || Axis 6
Verification xsg
is
Axis Setup and Tuning Axis 0
Save to Flash Aois 10
Axis Duplication Axis 11
Final Page Axis 12
Axis 13
Axis 14
Axis 15
Axis 16
Axis 17
Axis 18
Axis 19 []

2. Setlnitial Values
Your choices of initial values to be used by the Adjuster are:
>  Existing Values - using the values that have been built into the Adjuster database.

> Default Values - using factory default values that have been set in the controller.
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When you select this option, a prompt window is displayed:

My controller - Adjuster Wizard (]

Do you want to load Adjuster and Controller parameters default values?

[ view Adjuster Parameters | [ View ControllerParameters | [ ves | [ me |

To view the Adjuster database default values click View Adjuster Parameters,
the View Adjuster Parameters window is displayed with the values for the
selected axis.

To view the controller parameter values click View Controller Parameters, the
View Controller Parameters window is displayed with the values for the
selected axis.

View Controller Parameters [Axis 0] - - -
.4 Parameter Description Current Value New Value Modified
ACC Acceleration 100000 100000 No -
BOFFTIME Brake Deactivation Time 50 50 No i
BONTIME Brake Activation Time 50 50 No I
CERRA Critical Error {(Acceleration) 1000 1000 MNo
CERRI Critical Error (Idle) 1000 1000 Mo
CERRK Standardvariable_CERRK 1000 1000 MNo
CERRV Critical Error (Velocity) 1000 1000 No
CTIME Control Cyde Time 1 1 MNo
DCOM Drive Command o o No
DEC Deceleration 100000 100000 No
DELIL Delay on Transition to Idle State 50 50 MNo
DELK ztlall)ay on Transition to Idle State (on 50 50 No
DELW Delay on Transition to Velocity State 50 50 MNo
E_FREQ Encoder Frequency 20 20 MNo
E_SCMUL Encoder Sin-Cos Multiplier 10 10 Mo
E_TYPE Encoder Type 3 3 MNo
| Secondary Encoder Sin-Cos hd

Modify parameters as needed for the controller and application as
appropriate and then click Yes.

> Copy Values From Axis - using values that have previously been set for
another axis.

When you select this option, you choose the axis whose values
are to be used from the Select Axis To Copy From (which
becomes active when you select this option) dropdown list:
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FEEEEEEEEEEE
Chfiieelauionao

Axis 12

View Adjuster Parameters ] ( View Controller Parameters. ]

A prompt window is displayed:

Simulator - Adjuster Wizard (3

Do you want to copy parameters from Axis 15 to Axis 0?

| View Adjuster Parameters | | View Controler Parameters | [ ves || mno |

You can view the Adjuster and Controller parameters values that will be copied.
If these are the values you want to copy, click Yes.

3. Select Task

There are four tasks that can be performed using the Adjuster Wizard:

>

Setup New System or Controller

You perform this task when setting up a new controller, or if the controller has been
set to the factory default values.

When performing the task you not only set the control loop values, but you also set
system hardware values, that is, values for the Drive and Motor.

Adjust Tuning of Predefined System
You perform this task to fine-tune the control loop values.
When you select this task, you are taken directly to the Axis Setup and Tuning step.

Verify Correct Setup of Predefined System and Adjuster Tuning

You perform this task to verify the setup that was saved to the controller from the
Setup New System of Controller task.

When you select this task, you are taken directly to the Verification step and then to

the Axis Setup and Tuning step. Both of these steps are available only if you have first
setup the system.

Axis Duplication
You perform this task to copy an axis set of parameters to any other axis in the
controller.

When you select this task, a window appears in which you can select the source axis
and the destination axis.

3.2.3 Adjuster Wizard Task Steps

In all, the AdjusterWizard consists of nine task steps:

> Initialization
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In this step you provide information that serves to identify the database containing the
high-level parameter values.

>  AXxis Architecture

In this step you define the electro-mechanical structure of the controller’s working
application as well as the units for measuring feedback.

> Components

In this step you define the parameters governing the:

> Drive
>  Motor
> Feedback

Once you have defined these, you trigger the Adjuster to calculate the optimal values for
the high-level parameters and you load them into the system.

> Safety and Protection

In this step you define the parameters for:

> Motion limits

> Current limits

> Position errors

> Position limits
> Miscellaneous Definitions

In this step you define the parameters for such things as:

>  Motion completion

> Enable/Disable/Brake

> Dynamic brake

> Home switch
> Verification

In this step the AdjusterWizard runs various verification tests for such things as:

> Feedback

> Motor

> Switches

> Stop, Alarm and Brake

This enables you to see where you need to adjust the values of the parameters.
>  Axis Setup and Tuning

In this step you are given the opportunity to refine your values and fine tune your system.
> Save to Flash

Once your high-level values are correct for your system, in this step you save the low-level
values to the controller flash.
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> Final Page

This step is your exit point from the AdjusterWizard.

Many of task options are dependent on the nature of the three basic components you
have defined. That is, the type of motor, drive and required feedback signal defined in

% the Axis Architecture and Components steps determine what you can define in the
subsequent steps.

\_ J

3.2.4 Component Database

The adjustment procedure affects both the volatile and non-volatile memory of the controller. The
Adjuster keeps the controller memory in-sync with the application database.

The AdjusterWizard maintains the high-level adjusted values for each component separately on
your computer. Upon selecting Apply changes, the AdjusterWizard saves the values into low-level
parameters, that is the parameters that the controller recognizes. Only after you have selected
Save to Flash, does the wizard save the low-level parameter values into the flash, i.e., non-volatile,
memory of the controller.

If the controller is shut off during an adjustment session and the data has not been
@ saved to the controller’s flash memory, synchronization is lost and the adjustment
session must be repeated.

Incompatibility Symbol

The Incompatibility Syrnbol*—"‘-'I indicates that the value in the component field is incompatible with
what you have defined in previous windows.

You should return to a previous window and change the value with which it is in conflict, or, if
possible, change the value in the field in the current window. In any case you should resolve all
conflicts before continuing.

This symbol can be ignored when an element is not yet defined. For example, a Drive
% has been defined but not the Motor.

3.25 Working in Adjuster Wizard Task Windows

There are several elements that are common to most of the Adjuster Wizard task windows. These
are:

Data Action Buttons

There are five data action buttons:

E] Add an item to the field.
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Edit the data fields.

E] Deletes the item from the database.

Import data from a previously saved file on the computer.

When you click this button, a browser window is displayed, for example:

“A Open X

PD + hgeDits » Rasming » AduseDusbe Vo) Sachduebmbne 5

Ogie + Newtodr E- O 0@
A Name - Dete modified Toe

s Quick access.
[ Motorsawn 20090 APl s

Woeop #
$ b #

Filepeme | ] Motries v

Drill down to the subdirectory containing database files and select the file, all
Adjuster database files have an awd file extension. Then click Open.

Export data to a file on the computer.

When you click this button, a browser window is displayed, for example:

Al > hppDita > Roaming » AdjusteDetabese v | Serch Adjstedat

Fr] g
Sunaspe (R

« s =R

Drill down to the subdirectory containing database files and enter the filename, all
Adjuster database files have an awd file extension. Then click Save.

Adding Data to Component Database

When you define the values for the Motor, Drive and Feedback components, the following action
buttons are available:
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Active if you have entered a

component name that is

not in the database. Clicking

& jidfo ety | this button adds the data to
the Component database
under the component
name.

Active if you have made
changes to the data that
= — ] exists in the database.
Clicking this button puts
changes into the
Component database.

Deletes all changes you
have made to the data
fields.

[@ Discard changes l

3.2.6 Setup New System or Controller

You must perform this task for any new system or a controller whose data has been reset to
factory defaults.

The stepsinvolved in setting up a new controller are:
> Axis Architecture
> Components
> Safety and Protection
> Miscellaneous Definitions

>  Axis Setup and Tuning
3.2.6.1 Initialization

Initialization serves only for tracking purposes.
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Ml Initialization
User Information

User Name [ Aharon

Application/Machine | Leam1

Controller FW version | 2.79.17.00

controller P/N (/A

J
J
|
Controler S/N [ #Mew Board ]
|
J

Date [1/21/2020

Rermarks

Initialzztion step has one function: track Usar information. Refer to the tooktips for a detaled description of the corresponding parmeters. ‘

1. Enter your name in the User Name field (optional - this field may be skipped).

2. Enter the name of your application or the ID of the machine for which the controller is
being employed in the Application/Machine field (optional - this field may be skipped).

You will note that Adjuster has extracted the controller’s firmware version, S/N and
% P/N from the controller and filled in these fields.

3. Enter the date in the Date field - its format is: mm/dd/yyyy. Or you can click the down
arrow and select the date from the calendar.

1/21/2020

< January 2020 >
SUN MON TUE WED THU FRI  SAT
23 0 3it iz 3 1
5 5 7 0 11
2 13 14 15 1 17 18
v ;21 2 24 25
% 2w 2 2 33 31 1
2 3 4 5 & 7 8

[ Today: 1/23/2020

4. Enter any remarks you want in the Remarks field (optional - this field may be skipped).

5. Click Next.

3.2.6.2 Axis Architecture

In this step you are to define the general parameters of the feedback mechanism to include the
electro-mechanical characteristics of the motion and how feedback is to be measured and from
what.
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Data must be entered in all the fields. The data is entered by selecting the appropriate value from
the dropdown list of each field.

Feedback Topology

The feedback topology choices are:

Controller Drive Interface

ACS PWMdrive All current options

> Verification,

on motor
PDIcL > Verification,
on load
> None

PDMNT None

vy centrcler- Aduster izt X [QeQt e

ou are worcrg with Axk: | Axs 0 M

W‘ s Archtecture
Initialization

s Structure

> Ais Architecture
Components
Safety and Protection | Gear Rati* [1 |
Mislonenus DN | o 1opongy g, cn moter -
Verfication
Axis Setupand Tuning | USer Units
Save to Flash User Unts Apcled To [Mator -
Avds Duplication Rotary Units

MotorLox Tepocgy [ Rotary Moo and Rozay Load - Ject e -

Final Pege

Rozan Unis count - Encoder cunt «

A5 ehteCe rovies optiostosetUser Lrs tret il be sed durng curent Aduster sesir.

)

Once you have entered all the values, click Next to go on to the next step.
User Units
Of particular import in this step is the setting of User Units to be used by Adjuster in measuring

feedback. The User Unit can be millimeters, microns, nanometers, degrees or any other unit that
defines a distance for a linear axis or an angle for a rotary axis.

The User Unit is defined per axis. By default, the User Unit is the Encoder Count. For example, for a
quadrature encoder with resolution of 500 lines per millimeter, each default User Unit equals
2mm/4 = 0.5mm.
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The User Unit is applied to the EFAC variable. EFACis a 64 bits member (one for each possible axis)
real array used for defining a factor between the raw feedback in encoder counts and the FPOS
value calculated by the controller. See SPiiPlus Command & Variable Reference Guide for complete
details.

Advanced Parameters

Advanced Parameters enables you define your own feedback units.

The Advanced Parameters option should be used with caution. Badly defined units
may cause serious problems with measuring the actual feedback.

To access Advanced Parameters click ™' in Units field and select User defined, for example:

Initalzation s
» s Arcitecture

Comporents

Safety and Profection

Viscelaneous Defnitions

Verfication

i Setup and Tuning

. - tole y
o e warkng th A s T B
e Al Axis Architecture
Staucture
o .

Feezback Topchzy Sk, on motor ol

User Units

Saie to ash Use i Appled To
s Duphcation Ratary Units
Final Page Rz ks

xS acitcture provils options tose User uEsth il e se: dung cuent Ad.c- sesdon. ekl ‘ Gl ‘

The Advanced Parameters panel is displayed:

Advanced Parameters [0}

e | = [271828*141421 | of [Count.- Encoder Count. M

Correction Factor™ 1 ]

1. Enter aunique parameter name in User Defined Unit Name.

2. Enter a mathematical expression in Function, you can use the standard arithmetical

operations:

>  +(Add)

> - (Subtract)
> *(Multiply)
> /(Divide)

The function is used as a conversion factor applied to the selected standard unit. For
example: 2.71828*1.41421 (e times the square root of 2).

3. Select astandard unit from the dropdown list in the of field.
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4. Enter a correction factor (if different than 1) in Correction Factor. The correction factor is
used to correct the difference between actual movement (as measured by a laser
interferometer) and the software commanded move (indicated in the user units).

3.2.6.3 Components

The Components step consists of defining the values for:

>  Motor
>  Drive
> Feedback

At the end of the step the Adjuster calculates the parameters that are to be used and inserts them
into the appropriate program variables.

4 A

For this step you will need the technical specifications for the motor and drive from
which to extract the correct values.

% The screen shots presented in this step are for example only. The actual fields that
appear depend on the values set in the Axis Architecture step.

_ J

3.2.6.3.1 Motor

The first component for which you need to enter values is the Motor.

My controller - Adjuster Wizard %

You are working with Axis: | Axis 0 -

Select Task Ml Components: Motor

Initialization
s Architecture List of Motors | Leam1 Moter -l E] E]
Components
> v Motor

Topolog [Rotary ]

Drive Type [bCBrush -]
Feedback
Motor

Calcubte Parameters e
Safety and Protection .
Miscallaneous Definitions
Verification
Axis Setup and Tuning
Save to Flash
Axis Duplication
Final Page

[rem ~| [2600

[vitwem) ~] [0a

[wrma ] [

J
J
J
[ J
J
J
J

[12345

13! Update in database |l® Discard changes |

P

Companents: Motor step pravides the interface to define the motor parameters for the motor being used in the current Adjuster session. IF certain mator parameters are not known refer ta the tooktips for guidance on how to approximate the
values. It s highly recommended to specfy the motor parameters before adjusting the drive and feedback parameters.

Data must be entered in all the fields. The data is entered by selecting the appropriate value from
the dropdown list of each field or entering the values taken from the motor’s technical data sheet.

Version 3.02 78




SPiiPlus MMI Application Studio User Guide
3. Setup

~\
J/

In entering the values the incompatibility icon ( ! ) may appear. Check the tool-tip. If it
states that there isincompatibility between components that have not been set yet,

ignore it. Continue to set component values.
%

However, do not forget to go back after all the components have been set up and
ensure that it no longer appears. If it still appears, then resolve it by changing the
component's values or changing the Axis Setup values.

\_
Once you have entered all the values, click Next to define the Drive component.

3.2.6.3.2 Drive

The second component for which you need to enter values is the Drive.
The relevant drive parameters are:

> Step Motor

My controller - Adjuster Wizard X

You are workng with Axs:

Select Task Ml Components: Drive
Initialization
Axis Architecture Lt of Drives | Leam2 - [#H)=)

Components
¥ Motor
> v Diive
Feedback
Motor
Calcubte Parameters
Safety and Protection
Miscellaneous Definitions
Verification
Axis Setup and Tuning
Save to Flash
Axis Duplication
Final Page

e [Pwm, Digital Current Control

Type ['ACS Universal Digtal Drive
[ J

[ J

30e Type [DC Voltage
[ |

['somoooo

Lzl Update in database |l® Discard changes

-« Back |f text > ]-Can:e\

Components: Drive step provides the interface to define the drive parameters for the drive being used in the current Adjuster session. If certain drive parameters are not known refer to the tooktips for guidance on how to approximate the values. Be
sure that the selected drive is compatible with the motor spacfied in the Components: Motor stap.

Data must be entered in all the fields. The data is entered by selecting the appropriate value from
the drop-down list of each field or entering the values taken from the drive’s technical data sheet.
r )

1
In entering the values the incompatibility icon ( = ) may appear. Check the tool-tip. If it
states that there isincompatibility between components that have not been set yet,
ignore it. Continue to set component values.
=

However, do not forget to go back after all the components have been set up and
ensure that it no longer appears. If it still appears, then resolve it by changing the
component's values or changing the Axis Setup values.
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Step Motor

Controller Drive

Window Behaviour

Feedback topology

Interface

Verification, on motor
ACS PWM Verification, on load Available - as Stepper Motor

None

Any option not listed

ACS PWM Unavailable

above
PDIcL Any Availble - as Pulse Direction
PDMNT Setup

Once you have entered all the values, click Next to define the Feedback component.

3.2.6.3.3 Feedback

The Feedback component can be either the Motor, the Load, or both depending on
=—| whatyou defined in Feedback Topology in the Axis Architecture step.

Data must be entered in all the fields that are active (many, you will note, have already been
selected by Adjuster from data that you have previously entered for the Drive and Motor
components). The datais entered by selecting the appropriate value from the dropdown list of
each field or entering the values directly in the fields.

( )

In entering the values the incompatibility icon ( ! ) may appear. Check the tool-tip to

see what is causing the incompatibility. If it is a value of a previously set up component,

then return to the component and either change the component’s value, or make
% changes in the Axis Setup.

Make sure that all component incompatibilities are resolved before continuing.
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I My controller - Adjuster Wizard X

You are working with Axs:
oo e ]
Initialization
Axis Architecture Feedback Devices | Leam1Feadback +| E] E]
Components
7 T opalo [Rotary ]
v Dive [incremental Quadrature Encoder -]
Feedback ‘ <] [1000 ‘
> ¥ Motor
Calculate Parameters B |
Safety and Protection [4 -]
r@ﬁ neous Definitions [countsfrevoiution ~] [4000 ]
Axis Setup and Tuning o
Save to Flash [ ]
Axis Duplication
Final Page
Rem
5] Update in database |l Discard changes |

Components: Hotor Feedback step provides the nterface to define the motor feedback parameters for the feedback device being used in the current Adjuster session. If certan feedback device parametars are not known refer to the too-tps for
‘guidance on how to approximate the values. Be sure that the selected feedback device i compatible with the Feedback Topology defned in the Axis Architecture step.

The feedback choices are:

Controller Drive
Interface

Feedback topology Window behavior

Single, on motor

Single, on load
ACS PWM Verificationl on AVailable
motor

Verification, on load

Unavailable - the entire step is

ACS PWM None :
skipped

Verification, on
PDIcL motor Available

Verification, on load

Unavailable - the entire step is

PDlIcL None -

Unavailable - the entire step is
skipped

PDMNT None
Click Next to advance to calculate and apply the feedback parameters.
3.2.6.3.4 Calculate Parameters

At this stage, the Adjuster verifies that the Axis Architecture, Motor, Drive and Feedback definitions
are all compatible with each other.

If an inconsistency is detected, a prompt is displayed about it with recommended solutions.
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If there are no inconsistencies, click: (2 S | The
Adjuster calculates the values for the controller parameters and displays a table with each
parameter name, its old and its new value, for example:

My controller - Adjuster Wizard %

Vo are workng with Avs:
e
Initialization
Axis Architecture [ B Calcubte Parametars ] [ Apply Changes ]
‘Components
v Motor 4 Name Existing Value Calculated Value

+ Drive EFAC 1 0.000003

Feedbadk VELBRK 2E+006 5.202617

« Motor XACC 2E+006 6.243141

XRMSD 50 100

> Galcubste Parameters
Safety and Protection XVEL 200000 0.624314
Miscellaneous Definitions
Verification

Axis Setup and Tuning
Save to Flash

Axis Duplication

Final Page

Components: Cakulate Parameters step provides the abilty to calculate controler parameters based on the information the user input in the previous Adjuster steps. A data grid wil be generated that shows the exiting and calculated parameters for
any controler parameters that wil be updated. The "Apply Changes” button must be selected to update the controller parameters.

Click: | RESSESSS | and click Next to advance

to the next step.

At this stage values are stored in the low-level parameters within the Adjuster. They
% do not take effect until you have saved them into the controller's flash memory.

3.2.6.4 Safetyand Protection

The Safety and Protection step enables you to set certain safety and protection variables. There
are a total of four possible types of Safety and Protection parameters that you can set.

The actual number of parameter types and parameters available to you depends on
% what you defined in the Axis Architecture and Components steps.

The Adjuster displays values it has calculated in the window of each type. You have the option of
changing these within the limits of valid values.

A complete explanation of each parameter is given in the Tool Tips associated with the
% parameter.
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% For the meanings of the variables see the SPiiPlus Command & Variable Reference
Guide.

3.2.6.4.1 Motion Parameters Limits

My controller - Adjuster Wizard X

Vou are working with Axis: | Axis 0 -

Select Task Ml safety and Protection: Motion Parameters Limits
Tnitialization

Motion Parameters Limits
Axis Architecture
‘Components
Safety and Protection Maximum Acceleration [mmysec~2]* |6.243141 ]
* v Motion Parameters Limits|
Current Limits

Maximum Velocity [mm/sec]® |0.624314 ]

KILL (Emergency) Deceleration [mm/sec~2]* | 0.5 |

Position Errors

Position Limits
Miscellaneous Definitions
Verification
Axis Setup and Tuning
Save to Flash
Axis Duplication
Final Page

Safety and Protection: Motion Parameter Limits step provides the abilty to define the maximum velocity and maxmum acceleration limits. Defaut values are determined using user input in previous Adjuster steps. Refer to the tooktips for more
information regarding the specfic parameter.

This window is used for entering the Maximum Velocity and Maximum Acceleration Limits values.

>  MAXIMUM VELOCITY (XVEL) [UNITS/SEC] - The maximum allowed value is automatically
calculated based on motor parameters that were defined in Components step. Letting the
mouse cursor linger on the field displays a tool-tip quiding you in permissible values.

> MAXIMUM ACCELERATION (XACC) [UNITS/SEC?] - The Adjuster putsin a value based on
motor parameters that were defined in Components step. Letting the mouse cursor linger
on the field displays a tool-tip guiding you in permissible values.

>  KILL (Emergency Deceleration - KDEC)[deg/sec?]
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3.2.6.4.2 Current Limits

My controllr - Adjuster Wzard X
Axs0
<

You are working with Axis:
Select Task
Initialization

s Curent Lme (1.5

Advanced

RMS Trme Constant™ |3230 ms

50
current (%]

MMMMM

s Curent L [2.85 Aps 95

Advanced

HCES

RS Time Constant= 20000
140000
70000 \

7 o
current (%]

trp time [msec]

Safety and Protection: Current Limts step provides the abity to define the current protection for the motor and drive. Default vakies are determined using user Input in previous Adjuster steps. Refer to the took-tps for more information regarding the = 5
specfic paramet << Back || Next >> || cancel

This window is used for defining motor and drive protection parameters:

> Maximum Current In Idle State (XCURI) - The Adjuster automatically calculates the value
from the maximum torque/force required during standstill to overcome gravitation,
friction, etc.
If the value cannot be automatically calculated, that is, you have not specified gravitation,
friction, etc.,, the parameter XCURI is set to default.
If you want to set values other than the value displayed, letting the mouse cursor linger on
the field displays a tool-tip quiding you in permissible values.

> Maximum Current In Moving State (XCURV) - The value is automatically calculated
according to minimum of either maximal acceleration (XACC) or motor peak current that
you have specified.
If you want to set values other than the calculated one, letting the mouse cursor linger on
the field displays a tool-tip providing guidance in changing maximal acceleration or motor
peak values.

> Overcurrent Fault detection - The following numeric controls defines Overcurrent Fault
detection criterion:

>  RMS CURRENT LIMIT (XRMSD, XRMSM) - The value is automatically calculated based on
motor/drive parameters that were defined in the Components step.
If you want to set values other than the calculated ones, letting the mouse cursor
linger on the field displays a tool-tip guiding you in permissible values for the motor
and/or drive current limits.

>  RMS CURRENT TIME CONSTANT (XRMSTD, XRMSTM) - This is the time interval for
checking whether an overcurrent fault has occurred (meaning that XRMSM or XRMSD
has been exceeded). The overcurrent fault activation time is according to the
following formula:
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> Motor: fault activation = -In(1-(XRMSM/DCOM)2)*XRMSTM

For example: if XRMSM=50, DCOM = 100 and XRMSTM = 3300 msec, then fault
activation = -In (0.75)*3300 = 950msec.

> Drive: fault activation = -In(1-(XRMSD/DCOM)2)*XRMSTD

If you click the Advanced down arrow, the Adjuster displays a graph of the Overcurrent Fault
Detection:

Advanced

RMS Time Constant® | 3230

7000 —

trip time [msec]

I I I I I I
50 60 70 80 a0 100
current [2%]

When you change parameter values, you can see the effect on the graph.

3.2.6.4.3 Position Errors

My controler - Adjuster Wazard X

You are working with Axis: | x5 0

Select Task Ml Safety and Protection: Position Errors

Initialization

rtical Posion Error Whik In Consant Velocity [l 1000

artical Pos

ror during KILL (Emergency Deceleraton) [mm]* | 1000

]

]

rtialPostion Error Whie Acceleratng [~ 1000 ]
]

Advanced Parameters

Safety and Protection: Position Erors step provides the abity to define the criera for the crtical and error datection. Refer fo to: nformation regarding the specfic parameter. A tme dagram s provided n the B = —
dvanced show the the Moving-to-Ide Transtton Delay and Accelerating-to-Moving Transtion Defy. <<Back || Next >>

This window is used for defining Critical Position Errors criteria:
> (ritical Position Error While Idle (CERRI)
> (Critical Position Error While In Constant Velocity (CERRV)
>  Critical Position Error While Accelerating (CERRA)
> Maximum Critical Position Error during kill (CERRK)

If you click the Advanced down arrow, the Adjuster displays the following:
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Stage165 - Adiuster Wizard X

You are working with Axis: | Axis 0

Select Task M| Safety and Protection: Position Errors
Initialization

Critical Position Error Fault Detection E
Axis Architecture

v Current Limits
3 v Postion Erors || Crtical Posttion Error during KILL (Emergency Deceleration) [mm]* |1

¥ cnponents Critical Postion Error Whil Idle [mm] [1 |
Safety and Protecti¢| Crtical Postion Error Whie In Constant Velocity [mm]* [1 |
¥ Motion Parmety | ;.| position Error Whie Accelerating [mm]* [1 |

' Posttion Limits

|} advanced Parameters [0)
Non-critical Position Error Fault Detection
Verification
e 1 and Tuni Allow Posttion Error Fault Detection
Save to Flash Postion Error While Idle [mm] 1 ]
Ao Duplication Position Error Whie in Constant Velocity [mm] 1 ]
Final Page
Position Error While Accelerating [mm] | 1 ‘
| Motion Phase Transition Delay
I Moving-to-Idle Transition Delay [ms] Eﬂ \
Accelerating-to-Moving Transttion Delay [ms] [50 ]
Kil-to-Idle Transition Defay [ms] |50 ]
v
IPE|>ERRI |  |PE|> ERRA |PEI > ERRV |PE| > ERRA |PE|> ERRI
or or or or or
(IPE| > CERRI)| (|PE| >CERRA) | (|PE|>CERRV) | (|PE|>CERRA) | (PE|>CERRI)

DELV i DELI

ESESEn

t
information regarding the specfic parameter. A time diagram is provided in the Advanced Parameters section to show the practical usage of the Moving-to-Tdle Transition &
Delay and Accelerating-to-Moving Transition Defay. °

This enables you to set values for Non-critical Position Errors whereby excessive errors that
might affect the application are flagged:

> Non-critical Position Error Fault Detection
> Position Error In Idle (ERRI)
> Position Error While In Constant Velocity (ERRV)
>  Position Error While Accelerating (ERRA)

> Motion Phase Transition Delay
> Moving-to-Idle Transition Delay (DEU)
> Accelerating-to-Moving Transition Delay (DELV)
>  Kill-to-Idle Transition Delay (DELK)

A diagram illustrating the meaning of the delay is included.
=
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3.2.6.4.4 Position Limits

Safety and Protection: Postion Limes step provides the abiky to define software postion Imes. Refer £o the tooktp: regardng the e (s

This window defines Software Position Limits and enables you to select:

>  ALLOW SOFT UPPER POSITION DETECTION (SRLIMIT) - If Software Right Limit Mask is
selected, then the controller examines the fault and kills the motion that is beyond the
defined limit.

>  ALLOW SOFT LOWER POSITION DETECTION (SLLIMIT) - If Software Left Limit Mask is selected,
then the controller examines the fault and kills the motion that is beyond the defined limit.

3.2.6.5 Miscellaneous Definitions

The Miscellaneous Definitions step enables you to set values of sets of variables of up to four
possible types, depending on the system configuration.

The actual number of parameter types and parameters available to you depends on
% what you defined in the Axis Architecture and Components steps.

The Adjuster displays values it has calculated in the window of each type. You have the option of
changing these within the limits of valid values.

4 A

% A complete explanation of each parameter is given in the Tool Tips associated with the
r

parameter.
J
r )
For the meanings of the variables see the SPiiPlus Command & Variable Reference
% Guide.
F
\ J
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3.2.6.5.1 Motion Completion

Motion is considered completed once the position is within a window of TARGRAD user units and
has not exited this window for a period of SETTLE ms.

[ Wy controter - Aduster wea x

You are working with Axis: | Axis 0

Select Task
By = ton End of Motion Criterions
Axis Architecture Target Rad ‘ 1 ‘
Gomponents rarget us [mm]
Safety and Protection Setting Window Time [ms] [0 |
e Definitions
» ¥ Motion Completion Shown in detail in
Enable / Disable / Brake next figure
Dynamic Brake g
Home Switch =
Verification 'ﬁ
Axis Setup and Tuning o
Save to Flash o /
Axis Duplication [
Final Page <
. Motion Time . Time
Motion Motion
Start Complete
Event Event
Motion
I Complete
[ [/ s
c
.2 * TARGRAD
= . variable
- Target
[ ition -+ I (user units)
o postion 1.
o Feedback  variable
Position (msec)
. Motion Time . Time
Motion Motion
Start Complete
Event Event
Miscelaneous Definitions: Motion Completion step provides the abitty to define the creri for when a motion s considered complete. Refer to the tooktps for more information regarding the specific parameter. A time diagram i provided to show how
e e e o —

There are two variables, both optional, for which you can enter values:
> Target Radius (TARGRAD)
> Settling Time (SETTLE)

To aid your understanding a diagram is included showing the meaning of the two variables.
3.2.6.5.2 Enable/Disable/Brake

This window is used for defining the Enable operation and Mechanical Brake timing.
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My controllr - Adjuster Wizard X

You are working with Axs: | Axis 0 -
Select Task <] i
Initialization

Command Delay

fy - rchitectre Protracted Enable
Components
W ity e protection Enable Delay [ms] 50
Miscellaneous Definitions || Mechanical Brake

 Motion Completion Use Mechanical Brake

> ¥ Enable / Disable / Brake

¥ Dymamc ke B ‘

Home Switch e (71 [50 |
LT [None ~] [Noavatable bits -
Axis Setup and Tuning
‘Save to Flash Enable Timing with negative BOFFTIME I Disable Timing with positive BONTIME | Disable Timing with negative BONTIME
Axis Duplication Enable Timing with positive BOFFTIME (commutated controlier) 1 Enable Timing with positive BOFFTIME (not commutated controller)
Final Page
ENABLE
End of ENABLE
command

e MSTH#ENABLE=1
| issue

I ' | Brake|output signal

Servo i ON

Enablefoutput signal to drive

BOFFH*

200 ms 50ms  50ms

Preliminary Operations ENTIME

Controller was commutated before ENABLE command

ENTIME=50; BOFFTIME=50

Enable output signal to drive (blue lne)  based on measurement phase current
Servo is Ol (red ine) — based on measurement DSP variable MPU_X_CONTROL
Brake output signal (vioket ine) — based on brake current measurement.

Miscelaneous Definitions: Enable / Disable / Brake step provides the abilty to define the enable operation and the mechanical brake tming. Refer to the tooktips for more nformation regarding the specific parameter. A tme dagram is provided to show
how the Brake Release Time and Brake Activation Time affect the mechanical brake timing.

B

The variables you can define are:

> PROTRACTED ENABLE - This is optional, but if you select it, you must put a value in Enable
Delay (ENTIME). The controller delays the Enable Command by ENTIME mSec.

> USE MECHANICAL BRAKE - You need to select this only if the application has a mechanical
brake; otherwise leave it unselected. If you select it, you have to enter values for:

> BRAKE RELEASE TIME (BOFFTIME) - This value can be positive or negative and sets
when the brake is released.

> BRAKE ACTIVATION TIME (BONTIME) - This value can be positive or negative and sets
when the brake is applied.

You are also informed of the Digital Output variable (OUTx.x) that will contain the state
% of brake. Make sure that you include it in your program to test the brake status.

To aid you in determining the values of BOFFTIME and BONTIME you can see diagrams of the effect
these values have by clicking the appropriate tab.

3.2.6.5.3 Dynamic Brake

This window enables you to activate (or deactivate) the dynamic brake.

This option is active only for those axes having a built-in drive.
=
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Select Task
Initiaization
Axis Architecture
Components
safety and Protection
Miscellaneous Definitions
+ Motion Completion
 Enable / Diszble / Brake
2 v Dynamic Brake
Home Switch
Verification
Axis Setup and Tuning
Save to Flash
Axis Duplication
Final Page

Threshold Velocty [mm/sec] [5.202617.

Miscelaneous Definitions: Dynamic Brake step provides the abilty to activate or deactivate the dynamic brake. The threshold velocity can ako be specified. This feature is only avaiable for an axis with a buittn drive. ‘

You activate a dynamic brake by:
1. Selecting Use Dynamic Brake (this sets the MFLAGS#DBRAKE bit for the axis), and then
2. Entering a Threshold Velocity (VFLBRK) value.
Braking will occur when both of the following two conditions are met:
> The motor is disabled.

> The feedback velocity (FVEL) is less than VFLBRK.
3.2.6.5.4 Home Switch

This window enables you to specify a digital input (IN) to signal when the motorisinits home
position.

In a SPiiPlus motion controller there is no dedicated Home Switch. You use this Adjuster option to
check a value that you want to be the Home Switch. Once you have completed the Adjuster, and
tested the value (adjusting it as needed), you then have to incorporate the value into your motion
program.
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My controllr - Adjuster Wizard X

You ae working with Ais:
Select Task i initions: i

iiazation Home Switch
Axis Architecture 1 put [ I ]
& conents Home Switch Input [Tl lo

Safety and Protection
Miscellaneous Definitions
' Motion Completion

Default Homing Method | Homing on the current postion

V Enable / Diszble / Brake
+/ Dynamic Brake.

> v Home Switch

Verification

Axis Setup and Tuning

Save to Flash

Axis Duplication

Final Page

Miscelaneous Definitions: Home Switch step provides the abilty to specfy a digital input as the Home Switch Input.

The Home Switch can be None or you can select the digital input variable from the Home Switch
dropdown list:

Home Switch Input | None |!|
Mone
Default Horming Methy IO
N1
mz
3
4
NS
NG
N7
NG
1o
N1l
N14
IN15
IN1G6
IN17
N1i8

In addition, the user can chose the default homing method from the list shown below.

Defauft Homing Method [ Homing on the current postion
Not in use

Negative limit switch and index pulse

Positive limit switch and index pulse

Negative Limit Switch

Positive Limit Switch

Negative Index pulse

Positive Index pulse

Homing on the current position

Negative Hard Stop and index pulse (ACS Specific)
Positive Hard Stop 2nd index pulse (ACS Specific)

3.2.6.6 Verification

The Verification step examines the values you have entered and verifies that they are valid.
Verification is performed on the following:
> Feedback devices

> Limit switches

Version 3.02 91




SPiiPlus MMI Application Studio User Guide
3. Setup

> Hardware Emergency Stop

> Mechanical Brake

There are three “LED” indicators used throughout the Verification windows:

é Indicates that the item passed verification

6 Indicates that the item failed verification

0 Indicates that the item is not active

3.2.6.6.1 Feedback

This window verifies that the feedback values are valid.

My controller - Adjuster Wizard X

You are working with Ax: [ Axis 0 -
Select Task Ml Vverification: Feedback: Motor
Initialization G Y
¥ architecture Feedback Postion |0 mm [0 counts
Components [ setta ) [0 ]
Safety and Protection
7 @ mdexpostion [0 [mm [0 | counts
Miscellaneous Definitions
Verification Distance Between Last [0 Jmm [0 | counts
Two Indexes
Feedback
e Last lstched indexes st [©)
Switches @ Encoder Not Connected ( Clear Faults )
stop, Abrmand Beke || @ encoder Eror
Axis Setup and Tuni
v " Encoder Direction Inversion
Save to Flash
Axis Duplication
Final Page

Verfication: Load Feedback step provides the abilty to verfy the proper functioning of the load feedback device. If the Hal Sensors option was selected in Components:Load Feedback step, then an addizonal verfication s performed to verfy the
proper operation of the Hall Sensor. Refer to the tooktps for more information regarding the specfic parameter.

Depending on what you defined in Components, the window displays the values for:
> load

> Motor

If you have defined both Load and Motor as feedback components, there is one page
% for Load and one page for Motor.

On this page:
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> (Check that there are no encoder faults.

> (Check that encoder countsin the right direction. If it does not, click the Encoder Direction
Inversion check box to reverse the direction

> (Check that the index is working properly by manually moving the motor. The motor should
be moved slowly to ensure that each index is latched and displayed.

> (Check that calculated distance between indexesis correct.

You can view a list of the last latched indexes by clicking the down arrow of the Last latched
indexes list. To clear this list click Clear List.

There are two LEDs in this window relevant to the encoder:

> Encoder Not Connected Fault (FAULT.#ENCNC) - green indicates that this fault was not
detected.

>  Encoder Error Fault (FAULT.#ENC) - green indicates that no encoder fault was detected.

If you selected Hall Sensors in Components: Feedback, the following is displayed:

Hall Sensors

Hall State Transttions Hitory

The connection sequence of the three Hall Sensors is not important. You only have to verify that
the three Hall sensors are connected and the Hall counter counts 0,1,2,3,4,5 or vice versa. It does
not matter if the Hall counters count opposite to the encoder. This will be identified and taken care
of during Axis Setup and Tuning.

The diagram shows:

> Feedback Position (FPOS) - the position in user units.

> Hall State - the Hall State transitions: 02182838485 or 5848388128
The history of the Hall State transitions is displayed under the diagram.
To test the Hall Sensors:

1. Rotate the motor by hand in one direction. The diagram should show the expected Hall
state transitions.

2. Rotate the motor by hand in opposite direction. The diagram should show the expected
Hall state transitions.

Correcting Feedback Values that Fail Verification
Where feedback values fail verification:

1. Return to the Components:Feedback step by clicking Components in the Task List, then
click Feedback. The Components:Feedback window is displayed.

2. Click Edit () and enter a new value or values.
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Those values that can be changed are displayed in bold face. Values that cannot be
% changed are grayed out.

3. Click Update in Database and click Next. The Components:Calculate Parameters window is
displayed.

My controler - Adjuster Wizard X

& -
Ml Components: Calculate Parameters

(B Calulate Parameters J Aol Changes

Existing Value Cakculated Value

Components: Glaubte provides the abitty the information the user InpUt I the previous Adjuster steps. A data nd wil be generated that shows the existg and calculated parameters for e ot > | concel
any controler parameters that wil be updated. The “Apply Changes” button must be selected to update the controler parameters. <= >

4. C(lick Calculate Parameters then click Apply changes.
Adjuster recalculates the values of the low-level controller parameters and applies them
to the appropriate variables.

5. Click Verification in the Task List to return to Verification and check if the new value(s) pass
verification.
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3.2.6.6.2 Switches

This window is used for verifying the that actual limit switches are properly connected.

Adjuster Weard X

g wih Axs:
M| Verification: Switches

My

You

Select Task
Initialization Limit Switches
::l': :f‘:::sﬂ""e llt\:;l:e D‘!L:Iz‘\;lo" Fault Limit Switch Position
Safety and Protection Lower Postion Q@ | mm
Miscellaneous Definitions
j —— Upper Postion 4} C [0 | mm
Feedback
P Feedback Posiion |0 | mm
> v Switches [ sette 0 ] rom
V' Stop, Alarm and Brake
Axis Setup and Tuning Home Switches
Save to Fash Home Switch Input | @ | [0 | mm

Axis Duplication
Final Page

Verification: Switches provides the abilty to define the parameters for the Limit and Home switches. Refer to the tooktips for more information regarding the speciic parameter. ‘ e

Verification of Switch Operability

The LEDs indicate if the switches are properly connected or not. The switches are:
> Upper Position Limit (SAFINL#RL)
>  Lower Position Limit (SAFIN.#LL)

that you set in Safety and Protection:Position Limits.

If you have selected a digital input variable in MISCELLANEOUS DEFINITIONS Home
% Switch, its value is also displayed.

To verify that the switches are properly connected manually move the motor into the switch and
check if the Fault LED turns red.

If it does not turn red, this means that there is something wrong with the switch. Check its
connection and if it is operational.

Fault Detection Settings
You have the options of:

> Enable/disable fault detection (FMASK.#RL for upper limit, FMASK.#LL for lower limit) by
selecting the appropriate check box.
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If the bit is empty, the controller does not detect the fault.
=

> Inverting the detection logic (SAFINL#RL for upper limit and SAFINL#LL for lower limit) by
selecting the appropriate check box.

Feedback Setting
1. Tosetthe feedback (FPQOS) to a particular value:
2. Enter the value in the Set To field.

Click m - this resets the position and the Adjuster starts counting from this position.

3.2.6.6.3 Stop, Alarm and Brake

This window verifies the status of Hardware Emergency Stop and Mechanical Brake.

You g with Axis: | Axis

k M| Verification: Stop, Alarm and Brake

Ry 72tion Hardware Emergency Stop
Axis Architecture Inverse | Alow .

Components Logic  Detection 2!
Safety and Protection Hardware Emergency Stop e
Miscellaneous Definitions
F ination Drive Fault e

Feedback

v Motor

+ Switches
> v/ Stop, Alerm and Brake
Axis Setup and Tuning
Save to Flash

Mechanical Brake
Mechanical Brake Output @)

Axis Duplication
Final Page

Verification: Stop, Alarm and Brake provides the abiity to define the parameters for the Hardware Emergency Stop and to verfy the corect operation of the Mechnical Brake. Refer to the tooktips for more information regarding the specific parameter. ‘

The window shows the status of the:
> Hardware Emergency Stop (S_SAFIN.#ES)
> Drive Fault / Laser Fault (SAFIN.#DRIVE)
You have the options of:

> Enable/disable fault detection (S_FMASK.#ES for Hardware Emergency Stop and S_
FMASK #DRIVE for Drive Fault / Laser Fault) by selecting the appropriate checkbox.
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If the bit is empty, the controller does not detect the fault.
=

> Inverting the detection logic (S_SAFINL#ES for Hardware Emergency Stop and
SAFINL#DRIVE for Drive Fault / Laser Fault) by selecting the appropriate checkbox.

3.2.6.7 Axis Setup and Tuning

The Axis Setup and Tuning step enables you to fine tune your system. There are a total of six
possible options:

1. Current Loop

Current Phase Offset
Commutation

Open Loop Verification

Position and Velocity Loops

o ovoA W

Position Verification

The options that are available to you depend on the definitions you entered in
% Components.

3.2.6.7.1 Current Loop

Current Loop enables you to adjust the current loop.

r )
Current Loop adjustment applies only to:
> PWM, Digital Current Control, controller-drive interface with:
> DCbrushless/AC servo motor (two or three phase)
>  Step motor (with feedback, close loop)

—— > DCbrush or single phase motor

> ACinduction motor
> Analog (x10V), Digital Current Control, controller-drive interface with
> Three phase DC brushless/AC servo motor

> DCbrush or single phase

§ J
Two current loop tuning methods are available:

> Auto tuning - The auto tuning process calculates the current loop parameters from values
measured by the frequency response.
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> Manual tuning - The manual tuning process calculates the current loop parameters from a
step response with parameters you set. Manual tuning is optional.

Auto tuning

The calculated current loop parameters are:
> The Proportional Gain (SUKP)
> The Integrator Gain (SUKI)

1. To start the auto tuning process, click Start Auto Tuning.

My controller - Adjuster Wizard %

You are working with Aves: | Axis 0 -
Select Task Ml Axis Setup and Tuning: Current Loop
Initialization

~)
Axis Architecture LT [0
Components Use Intial Parameters During Measurement (Optional)

Safety and Protection Start Auto Tuning (%]

Msf}ellal!eons Definitions o G’:‘

Control Parameters
s Setup and Tuning

b @rerHETy P (Proportional Gan) | 100 |
[e e Offset I (Integrator Gain) [1000 J
e Manual Tuning (Qptional)

Position and Velocty Loops || Step Response ®
‘Settings and Identificatiol

Basic Tuning

Position Verification
Save to Flash

Axis Duplication
Final Page

[ — »

Axis Setup and Tuning: Current: Loop step provides the abilty to adjust the current loop to optimize the performance of the intemal drive. This step is only applicable for control modules with interal drives. Refer to the tooktips for more information
regarding the specific parameter.

4 )

> When the auto tuning process starts, the Start Auto Tuning button changes to
Stop Auto Tuning and the LED next to it flashes "green".
]

> When the auto tuning process is complete, the LED returns to "gray" and Done
shows to the right of it.

2. When the auto tuning is complete, click Next to go to the next adjustment.
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During current loop tuning, the motor is enabled and no position or velocity control is
executed. To remove the risk of motor motion due to gravity, do the following:

For motors with mechanical brake, it is necessary to:
1. Set MFLAGS.23=0
2. Tune the current loop.

@ 3. When the current loop tuning is complete,set MFLAGS.23=1 to activate the
mechanical brake.

For products that do not have a dedicated mechanical brake output, it is necessary to:
1. Send setconf(29, 0, AANNOO) with an appropriate AANNOO value
2. Tune the current loop.

3. Send setconf(29, 0, AANNOO) with an appropriate AANNOO value.

§ J
Auto tuning with Use Initial Parameters During Measurement (Optional)

If necessary, the current loop auto tuning can be done from initial parameters that you set. The
parameters are:

> Motor resistance phase-to-phase
> Therectified bus voltage
> Initial excitation current
To start the Auto Tuning process with the optional Use Initial Parameters During Measurement:
1. Click Use Initial Parameters During Measurement (Optional) check box.
2. Enter the valuesin the applicable field.

3. Select Start Auto Tuning.

Axis Setup and Tuning: Current Loop

Auto Tuning (:_f"
Use Initial Parameters During Measurement (Optional)

R p-p [Ohm] | |

Vbus [V] DC | |

Excitation current [%] Ip | 2 |

Start Auto Tuning Q

Fine Tuning ()

ning Leve |N0rma| v|

| Fine Tune |

4.  When the auto tuning is complete, click Next to go to the next adjustment.
Fine Tuning

When Auto tuning is complete, a Fine Tuning process can be done. Auto fine tuning is only for
PWM drives with good linear properties. You can do fine tuning for three different types of drives:

> Weak (PWM drives with poor linear properties)

> Normal (PWM drives with good linear properties)
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>  Strong (PWM drives with good linear properties)

1. Tostart fine tuning, click Fine Tuning drop down icon to show the different tuning levels.

2. Select the applicable drive.
3. Click Fine Tune.

Adjuster Wizard X

You are working with Axis: | Axis 0

Select Task Ml Axis Setup and Tuning: Current Loop
Initialization

Axis Architecture Auto Tuning

Components Use Initial Parameters During Measurement {Optional)

Safety and Protectic
Miscellaneous Definif

Verification

Axis Setup and Tuni
> v Current Loop

Start Auto Tuning 0 Done

Fine Tuning

Tuning Level Normal
Weak
Morrmal
Cunenthece Ul control Parameters Strong

T |
Open Loop Verificat|
Postion and Velocit] | I (Intearator Gain) [10790.441064 |
SEITEETE A Manual Tuning (Optional)
Basic Tuning
Bandwidth and g | 5teP Respanse @'

Advanced Tuning
Posttion Verification
Save to Flash
Axis Duplication
Final Page

Axis Setup and Tuning: Current Loop step provides the abilty to adjust the current loop to optimize the performance of the internal drive. This step is only applicable for
cantrol modules with internal drives. Refer to the tooltips for more information regarding the specific parameter.

(<< (o> | e

4. When the fine tuning is complete, click Next to go to the next adjustment.

Manual Tuning (Optional)

If you select manual tuning, you can set the proportional gain (SUKP) and the integrator gain (SUKI).
1. Click the Manual Tuning check box.

2. Enter the valuesin the applicable field.
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Variables Manager and Watch Adjuster Wizard X

You are working with Axis: | Axis 0 -]

o
Initialization ~
Pads Architecture Auto Tuning (’:,‘
Components Use Initial Parameters During Measurement: {Optional)
Safety and Protectic © pone
MVET(’B[!HDUS =i Fine Tuning G)‘
Control Parameters
Axis Setup and Tuni;
> v curent1oop || P (Proportonal Gain) [141.085683 |
Current Phase OFfsell 1 (Integrator Gain) [ 10790.441064 J
+ Commutation
Open Loop Ve Manual Tuning (Optional}
Position and Velocit|| Step Response [©)
Settings and Ide
Basic Tuning
Bandwidth and §
Advanced Tuning
Position Verification
Save to Flash
Axis Duplication
Final Page

Axis Setup and Tuning: Current Loop step provides the ability to adjust the current loop to optimize the performance of the internal drive. This step is only applicable for
control modules with internal drives. Refer to the tooktips for more information regarding the specific parameter.

e

3. Click Next to go to the next adjustment.
Step Response

Use step response to verify the proportional gain and integrator gain. The required parameters to
do a step response are:

>  Current level
> Pulse width

1. Tostart the step response, click the Step Response drop down box to show the
parameter fields available.

2. Enter the parameter values.

3. Click Check Step Response. A dialog box opens and shows the message.

@ Do you want use Scope Autoset before Run?

[ ves || M

4. Select the applicable condition.

When the step response starts, the Check Step Respnse button changes to Stop and
% the LED next to it flashes "green".

5. To make adjustments on the signal:
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> Increase the Proportional Gain (SUKP) until the response waveform approximates a
square and a small overshoot appears, for example:

0.0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.91.0¢
> Increase the Integrator Gain (SUKI) by hundreds, until you get a narrow overshoot of
10% to 20%.
6.  When you achieve the optimal values, click Stop. Close the Scope.

7. Click Next to go to the next adjustment.
3.2.6.7.2 Current Phase Offset
The Current Phase Offset window enables you to verify, and, if needed, adjust the values of the
current phase offset.

Current Phase Offset applies to Analog (£10V) controller-drive interfaces with two or three phase
DC brushless (AC servo) motor connected to an external drive with two drive command inputs (also
known as a UV drive).

Theoretically, the drive should produce zero voltage in the three phases when the controller drive
commands are zero. If, however, the drive outputs have a bias voltage when the controller
commands are zero, this can be corrected with the SLBIASA and SLBIASB variables.

If the external drive is a current drive, it must be connected to the motor while doing the bias
adjustment. If it is a voltage drive, it doesn't have to be connected.
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Yous are working with Axis: | Auis O (X) |

i Axis Setup and Tuning: Current Phase Offset

Indtialization
s Architectue | Enable Mator:

— &

Safety and Protection Currerit Phase Off st
Phase B Cffset 0192748 | ¢t e cusment)

Anis Setup and Tuning Phase 5 Offsst |-ﬂ.1914|5 | (% max currer)

Ao Sebup and Tuning: Current Phase Offset step provides the abdity bo adjust: the biss voltages that may exdst in the controller DAC cutpats or the

rive analog inguts, The procedure should be repeated whenever a deive or controler 5 replaced, The procedurs assumes that a brushiess mobor & s Badk [ ek H Cancel |

<]

There are two current phase offset variables:

> Phase R Offset (SLBIASA) which contains the maximum controller voltage output
(expressed as a percentage).

> Forintegrated models: SLBIASA specifies the measured value of the current input bias
of Phase R.

> For nonintegrated models: SLBIASA specifies the bias of the drive output. The
controller uses the value only for brushless motors commutated by the controller.

> Phase S Offset (SLBIASB) which is used for defining the maximum controller current
(expressed as a percentage).

> Forintegrated models: SLBIASB specifies the measured value of the current input bias
of Phase S.

>  For nonintegrated models: SLBIASB specifies the bias of the drive output. The
controller uses the value only for brushless motors commutated by the controller.

Click Enable Motor and check that the LED turns green.

If the LED turnsred, this means that one or both values need to be adjusted, in which case, the
variables SLBIASA, SLBIASB have to be adjusted to bring both readings as close to zero as possible.
This can be done by a single voltmeter (or multimeter) as follows:

1. Make sure that the value of the DOUT variable is zero (you can query it from the
Communication Terminal, for example: ?X_DOUT).

2. Connect the voltmeter between phase “R" and the motor neutral point, and adjust
SLBIASA to make the reading as close to zero as possible. A typical range is £10%. The
value can be either positive or negative.

3. Connect the voltmeter between phase “S” and the motor neutral point, and adjust
SLBIASB to make the reading as close to zero as possible.
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If the neutral point is not accessible, or the motor is connected in delta, you may create an
“artificial” neutral point by connecting three-phase resistors in parallel to the motor. The 3 resistors

should be identical, in the range of 4-10 kQ. Then you should measure relative to the artificial
neutral as shown in the following drawing:

a
]
Analog . b "
Amplifier e

=
&)
S

R=4-10kQ R

When you are done, click Next to go to the next window.
3.2.6.7.3 Commutation

The Commutation window enables you to adjust motor commutation and generate a commutation
startup program.

Commutation applies only for DC brushless (AC Servo) motors. It will appear in the
% Adjuster tasks only if motors of this type have been defined as part of the system.

Adjuster and Commutation

In a DC brush motor, a fixed magnetic field created by permanent magnets in the stator interacts
with the armature current flowing in the rotor winding. The interaction of the current-carrying
conductors with the magnetic field produces a torque (or force in the case of a linear motor). This
torque/force is at its maximum value when the magnetic field vector is perpendicular to the
resultant current vector.

The mechanical commutator of a DC brush motor distributes the motor current among the
windings such that the resultant current vector remains perpendicular to the magnetic field vector
at any position and speed. This process is referred to as commutation.

In a DC brushless/AC servo motor, on the other hand, an electronic drive takes the place of the
mechanical commutator, keeping the resultant current vector perpendicular to the magnetic field
vector by controlling the phase currents.
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The Adjuster Commutation process creates a startup program that is loaded into the
controller which enables the controller to commutate the drive correctly based on the
motor and encoder electrical properties.

% For this reason the Adjuster Commutation has to be performed for every new system.
Once it has been performed, whenever a new motor or encoder is introduced into
your system so long as you do not change the type of motor or encoder, you do not
have to perform it again.

_ J

SPiiPlus motion controllers support three types of drives for 3-phase DC brushless/AC servo
motors:

> Universal Internal Drive (such as SPiiPlus CM and MC4U drives). Commutation is performed
by the controller as part of its Field-Oriented Control algorithm.

> Two-Input Drive (such as SPiiPlus SA controller or SPiiPlus PCl card with a Sine Wave
Brushless Amplifier). The drive receives two current commands from the controller,
reflecting required current for two of the motor phases. In this case the controller is
responsible for commutation.

> One-Input External Drive (such as a SPiiPlus SA controller with an Analog Input Brushless
Amplifier). This drive receives a single current command from the controller (£10V),
reflecting the required current amplitude, and takes care of the commutation by itself.

Commutation needs to be done only for types1and 2.
=

Motor commutation requires an initial setup process in which an initial current vector is generated
and the magnetic field of the motor aligns with it (at what is called a detent point). Once the
magnetic field is aligned with the current vector, it is shifted 90° thereby achieving maximum
torque/current ratio.

Since the commutation angle depends on the motor position, the commutation process has to be
done only once for an absolute encoder but after every power-up for incremental quadrature and
Sin/Cos encoders - since the motor position is not known.

Therefore, when working with an incremental encoder and a DC brushless motor, commutation
setup must be executed after every powerup. For this reason you can use Adjuster to generate
and store a Commutation Startup Program.

The Adjuster executes a program that performs Commutation Adjustment setup. The program
supports several commutation schemes (procedures). You select the most appropriate scheme for
your application. In most cases, the commutation scheme will include the following steps:

1. Find adetent point.

2. ldentify the phase sequence both of the motor and the encoder.
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3. (Optional): Verify variables (number of poles or magnetic pitch, encoder resolution) by
moving the motor several magnetic pitches and comparing the encoder feedback with the
expected results.

4. (Optional): Move to the index and save the commutation phase at that point to the
controller flash memory.

The Commutation Startup Program is an ACSPL+ program that is used to retrieve commutation. It
can be executed upon every powerup (once the system has been setup). The startup program can
be based either on bringing the motor to a detent point (usually involves movement) or on
automatic commutation (COMMUT command), which is fast commutation retrieval using a closed-
loop algorithm (and involving almost no motor movement).

4 )

When the current vector is aligned with the magnetic field during commutation, the
motor can jump. The maximum jump is one magnetic pitch (180 electrical degrees) of
the motor in either direction. If the motor bumps into an obstacle, the commutation
@ setup algorithm will attempt recovery. The recovery may involve additional abrupt
moves.

To prevent possible damage or injury, it is recommended that the motor be initially
positioned at least one magnetic pitch away from any obstacles.
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Variables Manager and Watch Adjuster Wizard X

You are working with Axi |Ax|s 0

Select Task Ml Axis Setup and Tuning: Commutation

-]

TInitialization . f'f 8
s Architecture || COMMutation Program | Standard ~| Runin Buffer |0 ~| [ Defaut |
Components Preferences Gj
Safety and Protectic | £y rion current | 25 ‘ % of maximum
Miscellaneous Definif
Verification Search Velocity | 160000 ‘ count(s)/sec
#ods Setup and Tuni| | setting Window Time | 1000 | ms
v Q It L
urren MD__ Retrieve Commutation | ‘
Current Phase Offse|| Phase at A Detent Point -
v EI AR Advanced Parameters (f,‘
Open Loop Verificat|
b n and Velogit Initial Commutation Offset |I] ‘ degrees
Settings and Ide| | Maximum Search Distance | Two Rotations '|
Basic Tuning Verify Control and
Bandwidth and 5| | Feedback Parameters
Advanced Tuning | Display Detailed

Position Werfication | | Commutation Results

Save to Flash Number of Magnetic
Pitches to Measure

Axis Duplication
Final Page Make sure that the unsolicited messages are not shown in Communication Terminal, otherwise the commutation program output will be partially shown in
Communication Terminal and partially in commutation program output window.

[ Start Commutation Program ] 0

[ Generate Startup Program ]

‘ Run Startup Program ‘

Commutation Program Output

Axis Setup and Tuning: Commutation step provides the ability to perform a motor commutation and generate a start-up program. This step only applies to motors that have
commutation performed by the controller. Refer to the tookips for more information regarding the specific parameter.

[cctoc ) oo e

\
When the page is first displayed, Preferences and Advanced Parameters are not
% displayed. It is strongly recommended that you expand both and view all the options
[ available to you.
J

Your options are:

Preferences

When initially setting Preferences, you should first use the default values (by clicking
(perae ). This will set the commutation parameters in accordance with the settings you
7 have entered in previous steps of the Adjuster.
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Determines the amplitude of the current vector that is used for
commutation setup. The value should not exceed the nominal current
ratings of the drive and the motor. The default value is:

0.95 x XRMS.

Things you should consider:

> Due to friction and load, a low excitation current may result in poor
Excitation alignment between the current vector and the magnetic field,
Current resulting in unsatisfactory commutation.

> 0Onthe other hand, too high an excitation current with a low
friction system (inadequate damping) may result in excessive
oscillation and even in mechanical damage.

It is recommended starting the commutation process with an excitation
current of 0.4 x XRMS. If the results are not successful, repeat this task with
higher excitation current values.

Determines the velocity of the current vector during the commutation
process. During this process the motor position follows the current vector

h . : : : .
?/eefézit in order to align the magnetic axes. It isrecommended to set a velocity
Y lower than one magnetic pitch per second and higher than one fifth of a
magnetic pitch per second.
Settling

Window Time Determines the time assigned to the motor for settling at detent points.

In all the schemes except the powerup position scheme, the following
steps are performed:

> Settle at a first detent point.

> Move the current vector to identify the phase sequence.
Automatically correct for wrong polarity.

> If the feedback indicates that the motor has moved less than 50%
of the expected distance, it is assumed to have run into an
obstacle and the program tries to recover in the opposite

Retrieve direction.
Commutation > Retrieve the commutation phase according to the selected
Phase at scheme.

Considerations when selecting a Commutation Scheme:

1. Based on detent point: If the feedback device has no index, this is
the only scheme that can be used. If the feedback device does
have anindex it isrecommended to use one of the “index”
schemes so that the index can be used as an absolute reference
point for commutation phase retrieval at subsequent powerups.

2. Based onindex: Saves the value of the commutation phase at the
index paosition. This value can be used at subsequent system
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powerups to achieve the same commutation result. Six variations
of this scheme are available:

>  First Index in Positive Direction

>  First Index Next to Right Hard Stop

>  First Index Next to Right Limit Switch

>  First Index in Negative Direction

>  First Index Next to Left Hard Stop

>  First Index Next to Left Limit Switch
3. Other

> Powerup Position

> Hall Signals Transition

> Current Absolute Position

Determines the initial value of the commutation phase, and, thereby, the
initial orientation of the current vector and the initial detent point.

By properly setting this offset, you can avoid an initial jump in a system
with a predefined startup position. For other systems it can be used to
determine a spedcific target position for the initial jump.

If no information is known about the relationship between the current
vector and the motor position, it should be set to 0 (the default).

Sets the maximum allowed distance for searching for targets (index or
limits). It is recommended to set the variable according to the operational
distance.

Causes the system verify the encoder and motor variables during the
initial commutation process. If the variables seem to be configured wrong,
a general message will be displayed stating that improperly configured
variables are a possible reason for failure. Once corrected, you will be able
to continue. In a case of more than 20% deviation between the defined
and measured pitch, the commutation process reports failure.

Displays commutation phase data (in electrical degrees).
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This option resolves a commutation loss due to improper incremental

Use Hall . . L
encoder-to-motor rotation counts. When this option is selected, the
Slgnals for . . -
. commutation angle is adjusted at each hall transition. In between hall
Continuous

Commutation*

Calculated Hall
Alignment
Offset*

Number of
Magnetic
Pitches to
Measure

transitions, a sinusoidal commutation is calculated based on incremental
feedback.

Compensates for Improper hall alignment and optimizes torque/force
production.

A word of caution: Deviation between defined and measured pitch does
not necessarily indicate poor commutation quality. For example, incorrect
definitions of feedback variables may be compensated for by high friction,
thus the deviation may be low but the commutation will be poor.

*0nly available when Hall Signals Transition is the selected option for "Retrieve
Commutation Phase at". This is the default condition if Hall sensors were selected.

You are working with Axis: Huds O 1%

Fy

Select Tagk
Initiakiration

Axis Architecture
Components.
Safety and Protection

Commutation Program | Standard |=  Runin Buffer |0 R Default

|i0] Prefarances
Miscellaneous Definitio Exotation Cuvent
Verification

Axis Setup and Tuning  Search Vilaaty

47.5

v Current Loop
" Current Phase Offset
P Commutaton
v OpenLoop Verifiatc
% Position and Velodty
Settings and Ider
L~ Basic Tuning
Advanced Taning
Position Verificaion
Save to Flash
focks Duplication

Setsing Window Trme:

Refrieve Commutation
Phase at

|e2) Advanced Parameters

all Sigrals Transiton

Enitial Commutation Offset |0

Bandwidth snd 2 o

Verify Contral and
Feadback Parameters

Duspilay Detaled
Commutation Results

Final Page Lise Hall Sigrals for

Cabcudate Hal Algrment
Offset

Humber of Magnetic
Pitches tg Mearre

Make sure that the unsolicited messages are not shown in Communication Terminal, otherwise the
commutation program output will be partially shown in Communication Terminal and partially in
commutatien program output window.

Axas Setup and Turing: Commutabion step provides the ablity an mh;cu;wmadn
generate a start-up program. This step only apples to motors that have commutaton performed by the

2| << Back || et >> || cancel

w

_

Commutation Startup Program

The options that you have when setting the Commutation Startup program are illustrated in the
following diagram:
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Option 1 Qption 2 Qption 3
Commutation Adustment Commaation Adjustiment Comirsation Adjustment
Comrmitation Starup Program
Generation Based on Detent O I
Point or on an Absolute on At tati
Positicn {i.e., the Index)
After Each
Powerup L L | L ]
Dirgct commut Command Commudation Stanup Starup Commadation Starfup
Execution Program Execulion Program Execition

To set the Commutation Startup program:

1. Select one of the two Commutation Program options from the Commutation Program
dropdown list:

> Standard: Uses a built-in default commutation scheme that is incorporated in Adjuster.

> User Defined: For selecting a commutation program that was previously saved in a file
(in this case you need to have prepared the Commutation Startup program through
Program Manager). A browser is displayed enabling you to search for and load your

program:
21 Open x
« v « Training » Training Examples » Programming v O Search Programming pel
Organize v MNew folder == ~ TN o
ET”HSP( MName Date modified Type Size

_'j 3D Objects D Programming 02 - ProgEnvironment.prg 23/03/2020 14:07 PRG File 1KB

= Con AHARONL D Programming 03 - ProgStructure.prg 23/03/2020 14:07 PRG File 4 KB

B Desktop D Programming 04 - VariableMGMT.prg 23/03/2020 14:07 PRG File 4KB

o " D Programming 05 - ProgramFlow.prg 23/03/2020 14:07 PRG File 2KB

oeuments [ Programming 06 - SetMotionParam.prg  23/03/2020 14:07 PRG File 2kB

¥ Downloads [ Programming 07 - Single Axis Motion.prg ~ 23/03/2020 14:07 PRG File 9KB

& Music [ Pragramming 08 - AnalogFiltering.prg 23/03/2020 14:07 PRG File 2KB

[=] Pictures D Pregramming 08 - DIODebouncing.prg 23/03/2020 14:07 PRG File 2KB

m Videos D Programming 08 - X¥Rotation.prg 23/03/2020 14:07 PRG File 2KB

i, 05(C) D Programming 09 - Safety and faults.prg 23/03/2020 14:07 PRG File 6 KB

Data (%) D Programming 12 - Multi-axis moticn.prg 23/03/2020 14:07 PRG File 1TKB

= D Pregramming 13(optional) - Stepper Mot...  22/03/2020 14:.07 PRG File 2KB

= Marketing (\\mz
= POs (\\main_ser

File name: | ~ ‘ | Program (*.prg) ~ |
| Open | ‘ Cancel |

2. Select the required buffer for storing the Commutation Startup program from the Runin
Buffer dropdown list (the controller supports up to 9 simultaneously executing program
buffers). Usually, you will want to select an empty buffer to avoid overwriting an existing
program.

3. Setyour preferences (see Preferences and Advanced Parameters), or click Default which

will enter default values in the preferences.

4. At this point you have two choices:
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| Start Commutation Program |
a. - causes the Adjuster to automatically

generate the Commutation program taking the Retrieve Commutation Phase at
parameter as its starting point. It compiles the program and runs it.

Generate Startup Program

b. | ‘ - causes the Adjuster to generate the

Commutation Startup program. You are prompted with:

Generate Startup Program (=8[BSR

‘Save Startup Program in:

[¥] guffer |0 -

[0 Fite

[ Generate ] [ Cancel l
The Buffer checkbox should be selected and the buffer number that you
entered in Step 2 should appear. If the program is to be generated from a
user file, select the File checkbox and click £ to browse for the file. If you
want to use automatic commutation, select the Use Auto-commutation
checkbox.

r )

Automatic commutation is a way to retrieve the commutation offset automatically,
using closed-loop control.
% Commutation setup (without using automatic commutation) is required once: during
7 Commutation Adjustment. Once this has been done, automatic commutation is
recommended at every controller powerup.

5. Click Generate. In the Program Manager pod, note that program appears in the specified
buffer, and a notification that the program was successfully generated is displayed.

6. Click Start Startup Program to run the Commutation Startup program.

7. 0Observe the motion of the motor and the messages that appear in the Commutation
Program Output panel. If errors appear or the motor does not respond as it should, make
adjustments to the parameters and run again - refer to Troubleshooting Commutation.

Commutation Program Output Panel

There are two buttons associated with the Commutation Program Output panel:

[ Clear Output

> l - clears the messages in panel.

l Save Printout
>

l - enables you to save all the messages to a text file.
Troubleshooting Commutation

If the motor does not move during Start Commutation Program or Start Startup Program
execution, consider the following:
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> (Check the connections between the controller and the drive and motor.
> If ahigh friction or active load is applied, increase the Excitation Current and try again.

If Start Commutation Program or Start Startup Program execution displays a message about wrong
motor variables, return to Components and verify the following:

> Number of Poles or Magnetic Pitch are specified correctly.
>  Encoder variables are specified correctly.

If the motion failed during Commutation Adjustment or Commutation Startup program execution,
probable causes are:

> Therequired Excitation Current is greater than the minimum of XRMSM value and XRMSD
value. If the motor and drive rating allow it, try to increase this value.

> Thereisan obstacle in the path of the motion.

Another problem that can arise is the case where Verify Control & Feedback Parameters is not
selected in the Advance Preferences. Inaccurate variables can cause the commutation process to
report successful completion even though the commutation is actually wrong. Therefore it is
recommended to select this field.

Possible reasons for failure of the commutation process:
> Hard stop: motor has bumped into a hard stop or an obstacle and is unable to move.
>  Excitation current too low: results in poor field alignment.
> Inaccurate motor and feedback variables.
> Hardware problems, such as encoder or drive fault, wiring error, or bad grounding.

8. Whenyou are done, click Next to go to the next window.
3.2.6.7.4 Open Loop Verification

The Open Loop Verification window enables you to check if the motor responds correctly to the
drive command, that is, the motor velocity should be in the same direction as drive command.

( )

Enabling the motor may cause it to jump. To avoid personal injury or damage to the
equipment, check the following before enabling the motor:

>  Ensure that nothing (people, cables, or other obstacles) isin the path of the
@ motor or objects connected to the motor.

> Ensure that the motor is securely anchored and that proper safety barriers,
stops, and limits are installed.

Be ready to engage the Emergency Stop switch.
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My controller - Adjuster Wizard %

Axis 0

You are working with Axis:
Salect Task <

Initialization

Enabling the motor may cause the motor to take off. Be very careful if the range of motion is limited.
Axis Architecture
Components l Enable Motor ] Q
Safety and Protectic| g0 | oop parameters

Defini| Enable/ Disable Motor

percents B |

Aods Setup and Tuni|| Drive Output Range | 10 ~|%

v Current Loop

|| pac offset [0 ]

Dive Output (a)[o J%
op Ven o
Postion and Veloct L

 Settings and -10 5 0 5 10
Drive Output (%)

Lower Limic | i | Upper Limt

0 -100 -10 0 10 100 0
Axis Duplication
Final Page
Velocity [o | % of max. velocity
| Feedback Position |0 | count(s)
I [ nvert drive Command

Axis Setup and Turning: Open Loop Verification step provides the options to verffy that the motor and drive polarity are in the same directions. If the controller is doing the commutation for 3 brushless motor, the standard commutation algorithm in the
previous step wil guarantee that the polarities are correct. Refer to the tooktips for more information regarding the specific parameter.

»

[ e [ ]

Values can be expressed either as:

> % - Percentages

> Amps - Amperes
which you select from the dropdown list.
The parameters on this window are:

> Drive Output Range - Percentage (or amperage) relative to the maximum voltage as
defined in Components - see Drive.

> DACOffset - Offset to be added to the results of the current loop control. This value is
stored in the SLIOFFS variable.
The offset can be used to compensate for an active component of the motor load. For
example, in a vertical axis the weight of the carriage can be compensated.

1. Click Enable to enable the drive.

2. If an encoder is active in the system, click Zero to reset the encoder.

3. Drag the Drive Output slider slowly to the right until the motor moves. If the motor does
not move (due to friction), increase the Drive Output Range (with the slider or by entering
a value) until the motor moves.

(]
Drive Output (%)
Lower Lmt | il i Upper Limit

0 -100 -10 0 10 100 0

4. Verify that the velocity gauge indicator moves to the right (same direction you moved the
slider). If the velocity arrow moves in the opposite direction, select Invert Drive Command.
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If the direction of the velocity gauge is opposite to that of the Drive Output slider, it is
@ an indication of positive feedback. This is likely to cause a motor run away. If the

direction of the velocity gauge is opposite to that of the Drive Output slider, it isan
indication of positive feedback. This is likely to cause a motor run away.

5. For DCbrush motor only: If there is bias (an offset) in the drive (motor moves while the
controller command is zero), then with Driver Qutput Range set to zero, use the DAC
Offset (SLIOFFFS) field to compensate.

6. Whenyou are done, click Next to go to the next window.
3.2.6.7.5 Position and Velocity Loops
The Position and Velocity Loops window enables you to tune the position and velocity loopsin

order to optimize the servo system performance.

To tune the Position and Velocity Loops we recommend using One Parameter Based Tuning as
described below. One Parameter Based Tuning has been tested on several demanding applications
and achieved excellent results.

Experienced control engineers can make use of Manual Tuning or Advanced Tuning.

One Parameter Based Tuning

This feature enables you to tune the system based on a single parameter - the required bandwidth
of the Position loop.

The Adjuster Wizard measures and identifies the characteristics of the electro-mechanical system.
Once identified, you specify the required bandwidth and the Adjuster determines the relevant
servo parameters and gains required to achieve the specified bandwidth.

You can now verify that the system performs as required and is stable by activating a motion and
monitoring the response with the scope. You can modify the bandwidth parameter accordingly
and repeat the process until an optimal time response is achieved.

Afterwards, you can use the FRF to verify that the required bandwidth is achieved and that the
stability margins are adequate.

To perform one parameter tuning:

1. Inthe Settings and Identification window, select the characteristics of the system in the
System Characteristics section. If unknown, use the defaults.

2. Define start and end motion limits position in the Motion Limits section either by entering
values or by clicking the Read buttons. Ensure that the values are adequately distanced
from the actual travel limits.
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Components
Safety and Protecti¢
Miscellaneous Defini/
Verification
Axis Setup and Tuni
¥ Current Loop

Position and Velocit|
> v Settings and

Axis Duplication
Final Page

|| End Position

System Characteristics
System Type | Medium Load/ Midly Stiff System

Friction Level |Low

Motion Limits

Start Position |0

10000

Feedback Posttion (0] [0

System Identification
System Identification Method
FRF Analyzer | ent (

ons Based On Moto

FRF Analyzer Settings

[ FRF Analyzer Autoset

Minimal Frequency [15

] Excitation Current (% of max) [5

il Frequency (3000

Restore Defaults

[ stat

J [_stop

System Identification Results

[
Settings and Identfication: Determine the settings for the tuning process and identfy the system

L]

3. Under System Identification, select FRF Analyzer Measurement.

v

] v

N\

In case of an encoder fault, the motion limits will be zeroed by default. After the fault is
cleared, entering new values may be required.

> The valuesin the FRF Analyzer Settings are initially calculated according to the system
characteristics.

> If you select the FRF Analyzer Autoset option, the optimal excitation current is

measured at the beginning of the system identification measurement (in this case the
frequency range is disabled for changes).

4. C(lick Start Identification.
The FRF Analyzer is displayed showing graphs of the movement.
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Sareen shot - Adpaster Waad

»®
You are working with Ads: Podis 1 -
Select Task
Initialization
Axis Architecture
Components
Safety System Ch
Miscellaneous Definitio

System T

Verification L
Axs

Medium Load Midly S5ff System s
Tuning Lo
+ CurestLocp

= i Mation Limits
Curment Phase Offset
~" Commutation Start Position o Read |
v OpenlocpVerfia  gogpocson 720 Read |
Position and Velodty
& o Settings and fde Feedbac Position B 4. 4B995E + 006
Basic Tuning System Identfication

Bandwidth and 3
Advanced Tuning System [dentification Method

Position Vierification

(8 FRF Analyzer Measurement [Recommended)
Save to Flash e -
Axis Duplication
Fimal Page FRF Analyzer Settings
|| FRF Analyzer Autoset
15
1000
Start Identificason | Sloo |
System [dentification Results -
System gentficaton succeeded.
= o e o ::I«M'Im» | Cancel
< s >

When the system identification is successful, click Next to continue to the next step.
If the system identification is not successful, follow the recommendations under System

Identification Results. If you were not able to identify the system, only Manual Tuning is
available in the Basic Tuning window.
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w carroer - sascr e < [

You are working with Axis: |F\xs 1]

Select Task Ml Axis Setup and Tuning: Position and Velocity Loops: Basic Tuning

Initialization . ®
Axis Architecture Instructions i bl
Components One Parameter Based Tuning

Safety and Protectic

Miscellaneous Definil

Verification

Axis Setup and Tuni
+ Current Loop
Current Phase Offsg

Commutation

v Open Loop Veri Variables Value Units
position and Velocit Velocity Proportional Gain 100 ‘ Controller v|
v Settings and Integrator Gain 100 ‘ Controller v|
> v Basic Tuning Position Proportional Gain 10 \ Contraller v|
Bandwidth and § Velocity Low Pass Fiter Bandwidth 700 ‘ Controller v|
v Advanced Tu Acceleration Feed-Forward 0 ‘ Controller v|
Position Verification
Save to Flash
Axis Duplication
Final Page

System Response Monitoring

Servo Loop Mode

Motion Manager Autoset

| Position and Velocity Loop

Manual Tuning

3

Scope Autoset |

| 3

Default Units

rmanipulating the relevant servo parameters’ values {Manual Tuning). If a system was not identified in the "Settings and

Identification” step then only manual tuning wil be available.

:H << Back H Next >> H Cancel l

6. Inthe Basic Tuning window, click Motion Manager Autoset.
The Motion Manager is displayed.
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Wizard

¥ Import B Export

My controller - Motion Manager X -

ﬂﬁﬁ Back and Forth Move

Axis B
Point A 0
Point B 100
Dwell 500
Feedback (o] 0.0000
Position Error 0.0000
Moving .
Accelerating .
In Position .
Motor State @)
4 Parameters
Velocity 20000
Acceleration 200000
Deceleration 200000
Kill Deceleration 1E+006
Jerk 2E+006
|:| Trigger Scope on Motion
Start Motion

Select Axis(Axes)

7. Click Enable Motor(s) and then Start Motion.

8. Click Scope Autoset and monitor the scope:
Increase the Bandwidth parameter as long as position error improves and stability is
maintained.
Decrease the bandwidth to improve stability.
The ideal Scope display is a square wave indicating that the Position and Velocity Loops are
well adjusted.

| Screen shot - Adpuster Wizard |
You are working with Axds:

Select Task
Initialization

Axis Architecture
Components

Safety and Protection
Miscelancous Definitio
Verification

Axis Setup and Tuning

v OpenLoop Verifiatc
Positionand Velagy
o Settings and Ides

@ " Basic Tunng
v Bandwidth and 2

MvmeTuml‘i
wsition Verificati
snetnﬁnll

Axis Duplcation

Final Page

O Parame ber Based Turing
Bandwidth [Hz] |5
System Response Monitoring

‘Servo Loop Mode
Pasition and Velodity Loop

ome| Mo Turing

Bass: Turing: Perform a basic funing by manipulaing the Bandwidih parameter's value (One Parameter Based T

Tuning) or by
manpeiating the relevant servo parameters’ values (Manual Tuning). If 2 system was not dentified in the “Settings and Identification”

:I{(M
¥

ol Irstnuctons.

| Motion Manager Autoset

Mt >> | Cancel

(Rl Screen shot - Scope *

U UL UL
00 01 02 03 04 05 0.6 0.7 0.8 09 108

@ auto | @) Stop | @) Autofit| | @ Zoom

| Sgnats | Cursors | Ridess | Statstis

tumber 4 |w

Channel | State

Cisplay | ¥T

WVariable
Reference Velity
Feedback Velooty
Pogition Error
Feedback Positon

o5 { Index
[¢]
[¢]
[¢]
[t

3. Setup

Scale | Limits
SE+002 ursts o
SEH002 units v
2E+000 units v
1E-+002 units v

Shift
5.000dv
5.000dv
5.000 dv
£.000dv

9. When you achieve a satisfactory bandwidth, click Next to continue to the next step.
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You are working with Asxds: Axis 1 » Herizontal =]
Y 1 YO L T e S A P P E R e e e s o
Initialization Sameing [ 1 og -
Axis Architecture )
Companents | Instructions b Sak
Safety and Protection = '.._)._ .5 5ec/... |
MisceBaneous Defintio || M0U0n Manager Settngs Vertfication Resits - -
Verification | Use Jog Motion Type (Recommended) =
Axis Setup and Tuning FRF Analyzer Settgs
" CumentLocp Aeference -
Currant Phasaffess | Minimal Frequency (Hz) 15
urrest Phase Offest = =
v Commutation Mmamal Frequency (H) 3000 Sy
v Open Loop Verificatic Extation O £ (% of mas) [ Tools. -
Position and Velody
o Settings and lder | Restore Defaults
»" Basic Tuning
@ " Bangiwicth and & —.
Advanced Tuning top Vericat 00 05 10 15 20 25 30 35 40 45 50s
Position Verifiation '
Save to Flash & |vormal |», @ | Stop | B dutofit || P Zoom
Axis Duplcation x
Final Page | sgnais | Cursors | Ruders | Stasstics
MNumber 4 s Dusplay YT »
Channel | State Varable A [ Index  Scale [ Limits Shif
CHL  On  Reference Velority e} SE+0Zunitsfcy | 5,000 v
o Feedback Veloaty n SE4002unitsid  5.000 dv
on Positon Emor ()] ZE+000 unitsdv | 5.000 dv
[SHIN oFF  Feedback Poston w 1E+002unitsfdv 5,000 dv

!mmsmmm;mmmmmnmmwm |ccapackadl || [escancel

10. In the Bandwidth and Stability Verification window, click Start Verification.

1. Click Yes to the following warning messages.

Mew - SPifus MMI Application Studio S
[t e restrymsrsdad by mave Bhe molor durineg e maasurement, Continmgpe
By !
L ves | Ho
-
-
Adjuster Wizard

During the measurement process the motor willl be enabled m Closed
F. i"'. Loop and the Excitatson Curnent will be applied.
Make sure that Moter Mominal Current snd Driee Peak Current values
arg carmect.
iake sure that the Excitation Current lewel is sppropriate for the system.
Excessive Excitation Current ray cause physical damage, saturation and
unrelisble measwrement results.

In case of wnressonable / excessive escillations disable the mator
immedistely and reduce the Exeitation Current.
Contimue?

The Bandwidth and stability verification is based on FRF closed loop measurement and comparing
the measured stability gains to the predefined thresholds. The measured bandwidth is also
compared to the required one.
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Soreen shat - Adjuster Wizard B3l Sccen shot - FRF Analyaer * e
You are working with Axis: Axis 1 = =)
wesvee RS Saay 3 Tuning: Postion v VloRy Loaps’ Banawidthand SaBIy Vericson”
Initialiration LAl
s Architecture g .
Components |sef Enstructions: ‘§
Safety and Protection
Hiscch Definitio Motion Manager Sattings M-‘-r-mnpﬁibx = E _
Verification ] Uise Jog Motion Type (Recommended) ME" dmdsmﬂ Margn ilﬁl - 18.37 r
Auxis Setup and Tuning FRF Anabyzer Settigs Megative Gain Margin [d8] = Mot avalable
' Current Loop Phace Margh fdeg] = 35,70
Current Phase Offse Manimal Frequency (Hz) 15
¥ Commuotation Maximal Frequency (M) ey Werificabon succeeded.
¥ OpenLoop Verfialt g pion Curent (% af max) |5
Position and Velodty o
o Settings snd Ider Restore Defaits g
v Basic Tuning é
4 o Banduidthand S — .
Adwanced Tusing -
Pasitian Venfobon
Save to Flash ot
Axks Dvcation 100 w200
Final Page Frequency (Hz) & Zoom
Analyss
| Baseine:
| I— |
[_.
 m— |
10
Bandwidth and Stabity verification using FRF Analyzer

<< Back Next = Cancel |
Saeen shot - Scope ® | Soeen shot - FRF Analyzer *

> If the verification is unsuccessful, follow the recommendations under the Verification
Results section.
You may need to return to the Basic Tuning window and repeat the process described
in Step 6.

> If the verification is successful, you can click Next to Advanced Tuning.
Advanced tuning is optional and requires experience in Control field.

Manual Tuning

Manual tuning involves tuning controller parameters in the Basic Tuning window. You can modify
each parameter during a motion in both Velocity Loop mode and Position and Velocity Loop mode.
Available parameters are:

> Velocity loop Proportional gain (SLVKP) - in both servo loop modes
> Velocity loop Integrator gain (SLVKI) - in both servo loop modes
> Position loop Proportional gain (SLPKP) - only in Position and Velocity Loop
> Low pass filter bandwidth (SLVSOF) - in both servo loop modes
> Acceleration Feed-Forward (SLAFF) - only in Position and Velocity Loop
To perform manual tuning:

1. Inthe Basic Tuning page, click Motion Manager Autoset.
The Motion Manager is displayed.

2. C(lick Enable Motor(s) and then Start Motion.

3. Click Scope Autoset and monitor the scope:
Change the relevant controller parameters values as long as position error improves and
stability is maintained.
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The ideal Scope display is a square wave indicating that the Position and Velocity Loop is
well adjusted.

4. When you achieve a satisfactory bandwidth, click Next to continue to the next step.

5. Inthe Bandwidth and Stability Verification page, click Start Verification.
The Bandwidth and stability verification is based on FRF closed loop measurement and
comparing the measured stability gains to the predefined thresholds.

> If the verification is unsuccessful, follow the recommendations under the Verification
Results section.
You may need to return to the Basic Tuning page and repeat the process described in
Step 3.

> If the verification is successful, you can click Next to Advanced Tuning.
Advanced tuning is optional and requires experience in Control field.

Advanced Tuning
Use the Advanced controller parameters tuning for further improvements.

1. Totune the filters (Notch, BiQuad or Low-Pass) select Filters.
If the verification measurement was successfully completed then the FRF component will
be opened with already existing measurement.
Otherwise, measure the FRF of the Pasition and Velocity loop; We recommend to move
the motor slowly in constant velocity during the measurement (1 revolution/sec for rotary
motor, or a few mm/sec for linear motor).
By default, Open Motion Manager is selected for that purpose.

2. Click Design to open the design mode and tune the filters.
When the Design FRF is satisfactory, click Finish and choose yes in the message asking to
save the design parameters to the controller.
Then, measure the FRF again to verify it is close to the design.

3. Totune other controller parameters, select Algorithms, then open the required servo
variables group and click Motion Manager & Scope to open the Motion Manager and Scope.

4. Inthe Motion Manager, apply a required motion, monitor the Scope and modify the
controller parameters as needed.

5. When you achieve satisfactory results, the tuning is finished. Click Next to continue to the
next step to finish the adjustment.

3.2.6.7.6 Position Verification

The Position Verification window is relevant only for open loop modes for step motors and enables
you to verify that the actual move corresponds to a commanded one, and make changes where
necessary.
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- biow Board - Adstor wazard

E

ious are working with Axis: | Aods D (%) =4

Select Task
Initialzation

| Axis Setup and Tuning: Position Verification

i

Components [
Sofety andprotection | | Mansger utoss |
Miscellaneous Definition
Werification
#adis Setup and Tuning
Current Loop
Curnent Phase Offsat
Conmentation
pen Loop Verficatir|
Position and Yelocky L
o Poplion Venfication
Save toflash
Final Page

A h{ 1
i St nd Trig:Postio o Sy 0 ey : roucmusathe | [ < pack | [ next o= || cancel

To tune position verification:

1. Click Motion Manager Autoset. The Motion Manager panel is displayed.

My Controller - Motion Manager

1] Create Motion ) Import [ Export B
ﬁ“! Back and Forth Move @ ®

Aoxis [ ]
Point A 0
Point B 10000
Dwel 500
Feedback [o] 3.0000
Position Error 0.0000
Moving .

Accelerating .

In Position 0

Motor State .

4 Parameters

Velocity 66656.666667
Acceleration 666666.666667
Deceleration 666666.666667
Kill Deceleration 3.333333E+006
Jerk 6.666667E+006

Trigger Scope on Motion
I Enable Motor(s) “ Start Motion

Select Axis(Axes) ~

My Controller - Motion Manager X | s I

The Motion Type dropdown list gives you the option of defining the type of motion, the options
are:

> One Direction Repeated Move
> Back and Forth Move (Default)

If you select One Direction Repeated Move, you specify how much movement by entering a value
in Move By.

If you select Back and Forth Move, the position is measured between two points:

> Point A

> Point B
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Point A is the start position and Point B is the end position. The motion is then measured
from Point A to Point B.

You can set these points by manually moving the motor to Point A and clicking fead

% and repeating this for Point B.
7 -

You can change the sign of the value by clicking '

_ J

The Dwell value is Dwell time between moves.
The Motion Parameters that you can manipulate are:
> Velocity (VEU)
>  Acceleration (ACQ)
> Deceleration (DEC)
>  Kill Deceleration (KDECQ)
> Jerk (JERK)

To start the measurement:

1. Click , this enables the motor of the axis you are working on.
2. Click , this starts the motion.

Visually check the motion. If there is a positional error, exit Adjuster and correct the value
in your program, then run Adjuster again.

3. When you are done, click Next to go to the next window.

3.2.6.8 Saveto Flash

The Save to Flash step enables you to save all the Adjuster data to the controller’s flash. When you
enter this step, the Save to Flash prompt is displayed.
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Save To Flash (E=1 WER (=

User: ‘Ahamn ‘

Application: ‘Leaml ‘

Remarks:
My controller Save Options - "Check” / "Uncheck All" option is available by clicking on checkbox at the column’s header
| ACSPL+ Programs |[H] Configuration Paramet...|[| SP Programs |[”] User Arrays
Buffer 0 - System = SP#( e {1 ):
Buffer 1 Axis 0 sP#1 v
Buffer 2 £ Axis 1 E spz2 FRFLib_CLr
Buffer 3 Axis 2 sp#3 FRFLib_CLi
Buffer 4 Axis 3 sP#4 oLr
Buffer 5 Axis 4 SP#S = oLi
Buffer 6 fois 5 Spa6 FRFLIb frequencies
Buffer 7 Axis 6 SPE7
Buffer 8 Axis 7 SP#8
Buffer 9 Axis 8 SP#9
Buffer 10 Axis 9 SP#10 =
Buffer 11 Axis 10 SP#11
Buffer 12 Axis 11 sP#12
Buffer 13 Axis 12 SP#13
Buffer 14 || s 13 . ||C] sp#14 .
— = =
Show Preview (/:\)

For saving to the controller’s flash see Saving to Flash.

@ If you do not save the data to the controller’s flash, all of the data will be lost.

Once you have saved the data, the Final Page is displayed. This marks the completion of the
Adjuster. Click Finish to exit.

3.2.7 Adjust Tuning of Predefined System

The Adjust Tuning of Predefined System task of the Adjuster enables you to fine tune your system
in order to optimize performance.

Although you can perform this task before performing Setup New System or
% Controller, it is not recommended.

1. Inthe Adjuster Select Task window, select Adjust Tuning of Predefined System.
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You are working with Axis: |Axis 0 (X)

> Safect Task
Initialization
Axis Architecture
Components
Safety and Protection
Miscellaneous Definitions
Verification
Axis Setup and Tuning
Save to Flash
Axis Duplication
Final Page

Select Task step has three functions: select the desired task, set initial values of axis parameters, and view current adjuster and controller
parameters. Refer to the tooltips for a detailed description of the corresponding parameters.

Select Task

() Setup New System or Controller

Select this task to setup a system with a brand new controller or one that has been set to the factory default settings. All
applicable adjuster steps are mandatory. Motor, drive and encoder specifications need to be known.

@ Adjust Tuning of Predefined System

Select this task to go directly to the tuning steps of the adjuster setup. The systemn needs to have been previously setup

with the adjuster wizard and saved in the controller. Only select this task if it is verified that the system has been properly
configured with the adjuster wizard.

) Verify Correct Setup of Predefined System and Adjust Tuning
Select this task to verify the system setup and adjust the tuning of the system. The system needs to have been
previously setup with the adjuster wizard and saved in the controller. Changes can be made to the setup if the system
was incorrectly defined

() Axis Duplicate

Select this task to perform an axis duplicate operation on one or more axes

Set initial values
@ Existing Values
(0 Default Values

©) Copy Values From Axis |Se|ect Axis To Copy From

View Adjuster Parameters ] [ View Controller Parameters ]

|. << Back ” Hext == H Cancel l

You have a choice of selecting:

>  Existing Values (default), or

> Copy Values From Axis

2. Click Next, you jump to the Axis Setup and Tuning task page:
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et I —

You are working with Axis: |Axit; 0 (X) v|
s B s et ond oo cameneiomn ]
Initialization
B o chitectine Auto Tuning @u
Components Use Initial Parameters During Measurement (Optional)
Safety and Protection )
| I TIPS Fine Tuning @l
Regtcaton Control Parameters
Axis Setup and Tuning
s v Cument Loop P (Proportional Gain) | 100 |
Current Phase Offset I (Integrator Gain) | 1000 |
Commutation
Open Loop Verffication Manual Tuning (Optional)
Position and Velocity Loops Step Response ®
Settings and Identification
Basic Tuning
Bandwidth and Stability Verification
Advanced Tuning

Position Verification

Axis Setup and Tuning: Current Loop step provides the ability to adjust the current loop to optimize the performance of the internal

L]
drive. This step is only applicable for control modules with internal drives. Refer to the tooltps for more information regarding the :

<< ok s o> ][ conel

The Axis Setup and Tuning step enables you to fine tune your system. There are a total of six
possible options:

1. Current Loop

Current Phase Offset
Commutation

Open Loop Verification

Position and Velocity Loops

o U oA WwoN

Position Verification

The options that are available to you depend on the definitions that were entered in
% Components during the performance of Setup New System or Controller
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You can skip steps either by clicking Next, or by clicking the step in the Task Steps list
that you want to activate:

ou are working with Axi:
Seleck Task
Indtialization
Asis furchibectune
Components
Salety and Probection
HMiscellaneous Defindtion F
Werification
Asis Setup and Tuning
ek oo
% o Currend Phaee Ofieed
v ot ation
W s Loop Yerification
fgmmmsm.
sition YerFication
Save bo Flash
Fimal Page

In the same manner you can return to previous task steps by clicking Back or clicking
the required step in the Task Steps list.

7. 0Once you have tuned your values to your satisfaction, you move to Save to Flash.

8. After saving the values to the controller’s flash, click Finish to exit the Adjuster Wizard.

3.2.8 Verify Correct Setup of Predefined System and Adjuster Tuning

You use the Verify Correct Setup of Predefined System and Adjuster Tuning task of the Adjuster to
verify the setup recorded in the performance of the Setup New System or Controller task, and,
where needed, fine tune your system in order to optimize performance.

1. From the Adjuster Select Task window select Verify Correct Setup of Predefined System
and Adjuster Tuning.
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My Controller - Adjuster Wizard *

You are working with Axis: |F\xs 0(x)
> Select Task

Select Task
Initialization

) Setup New System or Controler

Select this task to setup a system with a brand new controller or one that has been set to the factory default settings. All
applicable adjuster steps are mandatory. Motor, drive and encoder specifications need to be known.

Safety and Protection () Adjust Tuning of Predefined System

Miscellaneous Definitions Select this task to go directly to the tuning steps of the adjuster setup. The system needs to have been previously setup

Verification with the adjuster wizard and saved in the controller. Only select this task if it is verified that the system has been properly
configured with the adjuster wizard.

Axis Setup and Tuning

5 to Flask @ Verify Correct Setup of Predefined System and Adjust Tuning

_ o Select this task to verify the system setup and adjust the tuning of the system. The system needs to have been previousty
Axis Duplication setup with the adjuster wizard and saved in the controller. Changes can be made to the setup if the system was incorrectly
Final Page defined

() Axis Duplicate
Select this task to perform an axis duplicate operation on one or more axes

- |

~

Axis Architecture
Components

Set initial values
@ Existing Values
) Default Values

) Copy Values From Axis |Se|ect Axis To Copy From '|

View Adjuster Parameters l [ View Controller Parameters ]

Select Task step has three functions: select the desired task, set initial values of axis parameters, and view current adjuster and controller ‘ Back | Next ———
parameters. Refer to the tooktips for a detailed description of the corresponding parameters. << Bac ext == nee

You have a choice of selecting:
>  Existing Values (default), or
> Copy Values From Axis

2. Click Next, you jump to the Safety and Protection task window:
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My Controller - Adjuster Wizard X

You are working with Axis: | Axis 0 (X)

Select Task Ml safety and Protection: Motion Parameters Limits
Initialization Motion Parameters Limits
Axis Architecture
Components
Safety and Protection Maximum Acceleration [count(s)/sec™2]* ‘ 1E+007 |
> v Motion Parameters Limis
Current Limits
Pasition Errors
Pasition Limits
Miscellaneous Definitions
Verification
Axis Setup and Tuning
Save to Flash
Axis Duplication
Final Page

Maximum Velocity [count(s)/sec]® ‘ 2E+0D06 |

KILL (Emergency) Deceleration [count(s)/sec”2]* ‘ 100000 |

Safety and Protection: Motion Parameter Limits step provides the ability to define the maximum velocity and maximum acceleration limits. :
Default values are determined using user input in previous Adjuster steps. Refer to the tooltips for more information regarding the s

) oo [nea]

In this task you verify that the settings are correct for:
> Motion Parameters Limits
> Current Limits
> Position Errors

> Position Limits

In the event that you find an incompatibility, this task provides you with the ability to make
changes.
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You can skip steps either by clicking Next, or by clicking the step in the Task Steps list
that you want to activate:

| My Controller - Adjuster Wizard l

You are working with Axis: | Axis 0 (X
Select Task <
Initialization
Axis Architecture
Components
Safety and Protection

v Motion Parameters Limits
v Current Limits
5 v Position Errors

* ' Position Limits
Miscellaneous Definitions

Axis Duplication

[

In the same manner you can return to previous task steps by clicking Back, or clicking
the required step in the Task Steps list.

3. The next task is Miscellaneous Definitions. In this task you check the values for:

\Y%

Motion Completion

Enable/Disable/Brake

\Y

> Dynamic Brake
> Home Switch
4. The next task is Verification. In this task you check the values for:
> Feedback
> Switches
> Stop, Alarm and Brake
5. The next task is Axis Setup and Tuning. In this task you check the values for:
> Current Loop
> Current Phase Offset
> Commutation

> Open Loop Verification

\%

Position and Velocity Loops

Position Verification

\%
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The options that are available to you depend on the definitions that were entered in
% Components when running Setup New System or Controller.

6. Once you have checked the values, and tuned them, if needed, you move to Save to Flash.

7. After saving the values to the controller’s flash, click Finish to exit the Adjuster Wizard.

3.2.9 Axis Duplication

This option allows you to copy adjuster and controller parameters from one axis to another axis,
typically the one you currently adjusting.

To duplicate an axis:

1. Select Axis Duplication in the Select Task step and click Next.

My Controller - Adjuster Wizard X

You are working with Axis: | Axis 0 (X)

> Select Task Ml Select Task

Initialization .
) Setup New System or Controller
Select this task to setup a system with a brand new controller or one that has been set to the factory default settings. Al

Axis Architecture

Components applicable adjuster steps are mandatory. Motor, drive and encoder specifications need to be known.

Safety and Protection &) Adjust Tuning of Predefined System

Miscellaneous Definitions Select this task to go directly to the tuning steps of the adjuster setup. The system needs to have been previously setup
Verification with the adjuster wizard and saved in the controller. Only select this task ff it is verified that the system has been properly

o P configured with the adjuster wizard.
is Setup and Tuning _
) Verify Correct Setup of Predefined System and Adjust Tuning

Save to Flash
Select this task to verify the system setup and adjust the tuning of the system. The system needs to have been previously

Axis Duplication setup with the adjuster wizard and saved in the controller. Changes can be made to the setup if the system was incorrectly
Final Page defined
@ Axis Duplicate

Select this task to perform an axis duplicete operation on one or more axes

Set initial values
@ Existing Values
©) Default Values

© Copy Values From Axis |Select Axs To Copy From ~|

View Adjuster Parameters ] [ View Controller Parameters ]

‘ << Back H Next > ]

Select Task step has three functions: select the desired task, set initial values of axis parameters, and view current adjuster and
controller parameters. Refer to the tooktips for a detailed description of the corresponding parameters.

The Axis Duplication: Selection window substep appears.
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My Controller - Adjuster Wizard X

You are working with Axis: ‘Axs 0 (%) '|

B Ml Axis Duplication: Selection

Initialization N

. Select Source Axis Select Target Axes

Axis Architecture

P [ Avdis 0 (x) | [T (check an
Safety and Protection :‘ii S Ez?)
Miscellaneous Definitions s 2 (2)
Verification Axis 3 (T)
Axis Setup and Tuning Axis 4 (A)
Save to Flash Axis 5 (B)
Axis Duplication Axdis 6 (C)

T A
> Selection #ots 7 (D)

Progress and Results

Final Page

Allows to select 3 source and target axes [ << Back H Next == H Cancel ]

2. Select the Source Axis. By default the source axis is the working axis.

3. Select the Target Axis and click Next.
The Wizard prompts you to Save to Flash the source axis (the Wizard copies only data that
is saved to the controller flash). When the duplication is completed, the Wizard presents
the resultsin the Progress and Results substep.
I,

You are working with Axis: | Axis 0 (:

Select Task Ml Axis Dupl n: Progress and Results

Initialization Axis Duplication Process Report

#Axis Architecture

Auxis 0 was successfully duplicated on axis 1
Components #xis duplication process was successfuly completed!

Safety and Protection

Miscellaneous Definitions

Verification

Axis Setup and Tuning

Save to Flash

Axis Duplication
Selection

> Progress and Results

Final Page

Allows to view duplication operation progress and resuls

cona] e e

4. Click Next to complete the Adjuster Wizard and then click Finish to close the wizard.
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3.3 System Setup

ACS Motion Control’s NT technology allows several units to be chained together using EtherCAT.
System Setup enables you to configure a single or multiple Unit Control Module along with stand-
alone NT modules and non-ACS units as a network, as shown in the following figure:

PC
MC4U-19-
Piano-enc

MC4U-9-
Piano-enc ™

MC4U-11-
Piano-enc

f

SPiiPlus Motion Controller
PSM3U Power Supply

DDM3U Motor Dn‘vest

Use System Setup to:
> Define the system configuration
> Update the system configuration

You can setup the system either automatically or manually.

You should run the automatic system setup on initialization and whenever the system
% is changed.

3.3.1 Automatic System Setup
To activate System Setup:
1. Inthe Workspace right-click the controller.

2. Select Add component > Setup> System Setup.
The System Configuration window opens.

3. Inthe Automatic Setup tab, press Execute.
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CTOO0007A - Systern Setup X

Execute

Systermn Configuration

4. Approve the message about the controller being rebooted.
The system is setup automatically. This may take several minutes to complete.

5. When the setup is complete, click OK.

1 Automatic Setup Task - [m} x

«" Taking backup of existing configuration.

<" Initializing.

<" Scanning network,

<« Initializing.

«" Identifying network units.

" Scanning network.

«" Identifying network units.

«" Saving configuration to controller.

«" Initializing.

«" Reading configuration from controller,
Completed

The screen shown shows representative output of the automatic system configuration process:

Version 3.02 135




SPiiPlus MMI Application Studio User Guide
3. Setup

Semubtor - System Setup X

‘Automatic Setup | Manual Setup | Bum EEPROM

oo

‘System Configuration
an Product Inforavon | System format
4 General
onderng part tumber 12
soalumber 2

Vendor Name ACS Motion Control
0

b D 34/O(IN0),13-/O(IN1),13-YO(IN2), 13-/ O(IN3), 13-/O(14),13-/O(INS), 13-YO(ING)13-UOUNT L N/AN/A

b DigtaloutputsC 13-/0(0UT1),13-/0(0UT2),)3-/0(0UT3),)3-/0(0UTA), 3-1/0(0UTS),J3-/0(0UTS) J3-YO(OUT7) NAN/A
b AnloginputsCor 13- O(AINL)JL1-GR(AINZ) JL1-GP(ATN3)

b ana 131/0(AOUTO),13-YO(AOUTE)

b HSSIChan; o0 J12HSST

0x0007
ant2xx1

a2

con Date  Wednesday, November 8, 2017
Number of Servo Processors 1

DigtallnputsOMask 0x000300FF
DigtaloutputsOMask 0x000003FF
Andloginputs0ask 0x0000000F
AnalogOutputsoMask x00000003 1
HSSIChannekOMask 1

Drive Type pwiM drive (5)

Drive 12 Address 0x0003

Drive Part Number PVIR2-320V-7.5/15A

3.3.2 Manual System Setup

The following tasks can be done using manual setup:
> Modifying a system configuration
> Modifying a configuration from a database

> loading a configuration from a database
3.3.2.1 Modifying a system configuration

1. Inthe Workspace, right-click the controller.
Select Add component > Setup> System Setup.

In the System Configuration window, click Manual Setup.

ININWENN

Click Modify System Configuration. The system will load the configuration and may take
several minutes.
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21 Modify System Configuration Task - [m} >

+«" Reading configuration from controller,
«"~ Scanning network.
«" Identifying network units.

Completed

5. When the Configuration Design Pad window appears, you can modify settings such as the
axes and I/0 allocations:

“1 Configuration Design Pad: Modify System Configuration Task - O X

Design Configuration -
_a
bzl 12 Product Information

ave to Controller

4 General B
Ordering Part Number 12 Saveto Flle
Serial Number 12
Revision A2
Vendor Name ACS Motion Control
DI 0

4 Drive Characteristics 3
Maximum RMS Protection Tim 3476 1
Voltage [V] 320
Peak Current [A] 15
Nominal Current [A] 75

4 Options
Number of allowed SIN-COS e 2

Number of allowed SIN-COS e 2 |
Allowed Absolute Encoder Typ Any
Number of allowed Absolute E 2

4 I/0 Connectors
b DigitallnputsConnectors0 J3-1/0(IND),J3-1/O(IN1),13-1/O(IN2),13-1/0(IN3),13-1/O(IN4),J3-1/O(IN5),J3-1/ O(IN6), J3-L/ O(INZ), N/A, N/A
b DigitaloutputsConnectorsd  J3-1/0{0UTO),J3-I/O(OUT1),J3-1/0{0UT2),J3-1/0{0UT3),)3-1/0(0UT4),13-1/0{ OUT5),J3-I/0(OUTE),13-I/0(0L
b AnalogInputsConnectorsd  J3-I/O(AIND),3-/O(AIN1),J11-GP(AIN2), J11-GP(AIN3)
b AnalogOutputsConnectorsd  J3-1/0(AOUTD),J3-1/0(AOUT1)
b HssIChannelsConnectors0  J12-HSST
4 Advanced
Controller 12C Address 0x0007 - Done

6. Modify axes allocation in the following window:
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21 Cenfiguration Design Pad: Medify System Configuration Task - o x

Design Configuration
e

4 7112
Save to Controller

== EtherCAT Master 4 Axes
=% EtherCAT Slave 0 | rm—— 01 Save to File
4 € Axesand /O -
@ s 0 Network Axes Range Begin 0
st Metwork Axes Range Fini._. 1
4 1/0
b AnalogInputs0 AIN(0),AIN(1),AIN(2),AIN(3)
b AnalogOutputsd ADUT(0),A0UT(1)
b Digitallnputs0 IN(0)
b DigitalOutputsy ouT(o)
b HSSIChannelsd EXTIN(0..3)/EXTOUT(0..3)

Done

7. Modify I/0 allocation in the following window:

“3 Cenfiguration Design Pad: Modify System Configuration Task - O ®

Design Configuration Sava
\wes and 1/0 ‘

4 7112
Save to Controller

== EtherCAT Master 4 Axes
== EtherCAT Slave 0 Save to File
4 € Axesand 10 4 Network Axes 0,1 =
& wiso MNetwork Axes Range Begin 0
% Adis1 Network Axes Range Fini... 1
4 10
4 Analoginputs0 AIN(0),AIN(1),ATN(2),AIN(3)
[0] 0
1 1
21 2
[31 3
b AnalogOutputsd ADUT(0),A0UT(1)
b DigitalInputs0 IN(D)
b DigitalOutputsd ouT(o)
b HSSIChannelsQ EXTIN(0..3)/EXTOUT(0..3)
Done

8. Modify PDO configuration in the following window:
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“ Configuration Design Pad: Modify System Configuration Task - o x
Design Configuration
on hrCAT Stveformatin
58 EtherCAT Master i Save to Contraller
EtherCAT Slave Name SPiiPIUS CMINt-2-%%- 1-56¢/SPIPIUS UDMpM-2-300¢ %190t X-1:% savetofle
4 € Axesand 1O
& Aiso EtherCAT Slave Index 0
© Mis1 Vendor Name ACS Motion Control
Vendor ID 0x00000540
Product ID 0x06010000
Revision 0x00000001
Previous EtherCAT Slave  Master
4 Advanced
DC Operation Mode DeSync
Sync 0 Unit Cyde (ns) 50000
Sync 1 Unit Cydle (ns) 1000000
Telegram Data
Presented PDO Group
PDO Name Type size Address Transmit / Receive
+ Command responsel DINT 4 720 Transmit -
< Command response2 DINT 4 76.0 Transmit =
« command response3 DINT 4 200 Transmit
+ Command responsed DINT 4 840 Transmit
« Command response5 DINT 4 280 Transmit
+ command responses DINT 4 920 Transmit
+ Command response? DINT 4 %.0 Transmit
« Command responses DINT 4 100.0 Transmit
+ Feedback Position1 DINT 4 1040 Transmit
+ Reference Positiont DINT 4 108.0 Transmit .
[ Done |

9. Tosave the configuration to the controller or to the database, select the required option
under Save and click Save.

10. Inthe Configuration Details window, enter a name for the configuration and optionally
enter additional information.

ign Pad: Modify System Configuration Tazk - o x

Conraton bt C
B EtherCAT Master 1
B EthercaT Siave 0 =

11.  Click OK.

3.3.2.2 Modifying a Configuration from the Database
A configuration that has been saved to a database can be edited.
1. Inthe Workspace right-click the controller.

2. Select Add component > Setup> System Setup. The System Configuration window opens.

3. Pressthe Modify Configuration from Database button. A window displaying the
configurations saved in the database appears.
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4 Select Configuration from Database - [m} >
|Click to Enter Value P
[Conﬁguratjon name v] | All ime A | EI

Configuration Name Comment

Learnl

Select

4. Select the saved configuration to use.

5. Edit the configuration as required.

6. Tosave the configuration to the controller or to the database, select the required option

under SAVE and click Save.

“3 Cenfiguration Design Pad: Modify System Configuration Task

Design Configuration

P12 Product Information

4 General
Ordering Part Number
Serial Number
Revision
Vendor Name
pIp
4 Drive Characteristics

Voltage [V]

Peak Current [A]

Nominal Current [A]
4 Options

4 I/0 Connectors
b DigitalInputsConnectors0
b DigitalOutputsConnectorsd
b AnalogInputsConnectors0
b AnalogQutputsConnectorsd
b HssIChannelsConnectors0
4 Advanced

Controller 12C Address

12

12

A2

ACS Motion Control
0

Maximum RMS Protection Tim 3476

320
15
7.5

Number of allowed SIN-COS € 2
Number of allowed SIN-COS e 2
Allowed Absolute Encoder Typ Any
Number of allowed Absolute E 2

T3-I/O(ING), J3-1/0(IN1),13-1/O(IN2),13-1/0(IN3),13-1/O(IN4),J3-I/O(INS), J3-1/ O(ING), J3-I/O(INZ), N/A,N/A
J3-/0{0UT0),13-/0(OUT1),13-/0(0UT2),33-1/0{0UT3),J3-1/0{0UT4), 13-/ 0{OUTS), 13-[/0(0UT6),13-[/O(OL
J3-I/O{AING), J3-1/O(AIN1),J11-GP(AINZ), J11-GP(AIN3)

J3-1/0(AOUTQ),J2-1/0(AOUT1)

J12-HSSI

OxD007

Save to Controller
Save to File

| Done |

7. Inthe CONFIGURATION DETAILS window, enter a name for the configuration and optionally

enter additional information.
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8. Click OK.
3.3.2.3 Loading a Configuration from the Data Base

A configuration that has been saved to a database can be loaded and edited.
1. Inthe Workspace right-click the controller.

2. Select Add component > Setup> System Setup. The System Configuration window opens.

Sirmulator - System Setup X

Automatic Setup | Manual Setup | Burn EEPROM
Maodify System Madify Configuration -)!Elj Design New Load Configuration
Configuration fram Database Configuration from Database

3. Pressthe Load Configuration from Database button.
4. A message stating that the controller will be rebooted will appear, click Yes.

5. A window displaying the configurations saved in the database appears.

4 Select Configuration from Database - [m} x
|CI|ck to Enter Value P
[Conﬁguranon name v] | All time v | @

Configuration Name Comment

Learnl

Select

6. PressSelect to load the desired configuration.

7. Enter the Serial number and Revision for the relevant products.
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8. (lick Save to Controller.

-1 Configuration Design Pad: Load Configuration from Database Task - Learn1 - o x

Design Configuration —
4 1 CMnt-2-x-x-1 Product i __E ntroller
== EtherCAT Master

== EtherCAT slave 0
I € Axes and I/O

4 General B

Ordering Part Number

Serial Number CMNT2502N0Y 1600GNNNN
Revision 129

Vendor Name ACS Motion Control

DIP

4 Drive Characteristics
Maximum RMS Protection Tim 3476

Voltage [V] 320 =
Peak Current [A] 15
Nominal Current [A] 75
4 1/0 Connectors
I DigitallnputsConnectors0 13-1/0(ING),13-T/O(IN1),J3-T/O(IN2),J3-1/O(IN3),13-1/ O(IN4),J3-1/O(INS),13-I/O(IN6), 13-1/O(IN7),N/A,N/A
b DigitalOutputsConnectors0  J3-1/0(0UT0),13-I/0(0UT1),13-1/0(0UT2),J3-1/0(0UT3),13-1/0(0UT4) 13-1/0(0UTS),13-1/0{0UTS),J3-1/0(0|
b AnalogInputsConnectors0 13-/0(AING),13-T/O(AIN1),111-GP{AIN2),111-GP{AIN3)
b AnalogOutputsConnectorsd  J3-1/0(AOUTD),J3-1/O{AOUT1) L
b HSSIChannelsConnectorsd  112-HSST
4 Advanced
Controller 12C Address 0x0007
Controller Part Number CMnE-2-x-x-1

Controller Serial Number
Controller Revision
Number of Servo Processors 1

D 0x000300FF - ‘

Done |

9. When the configuration has been saved to the controller, click OK to close the progress
report window.

“A Cenfiguration Design Pad: Load Configuration from Database Task - Learnla - o x

Design Configuration ]
Save to Controller

4 7112 i |
% EtherCAT Master
¥ EtherCAT Slave 0 " Scanning netwaork.
b € Axes and /0 « Identifying network units.
" Saving configuration to contraller.
« Initializing.

«" Verification: Reading configuration from controller.
" Verification: Scanning network.
< Verification: Identifying network units.

Completed

‘. Done

10. Click on Done to close the configuration design pad.
3.3.2.4 MC4U Configuration Codes

The following are the standard codes used for indicating the configuration of the MC4U unit. The
general format is:

MC4U [MMM] AA-B#-CC-DD-[E]-[F]-[G]-[H]

Where:

MMM - Motherboard type

Depending on the MC4U model, motherboard codes can be:
> Z-MB5U-Z Motherboard
> ZZ-MB5U-ZZ Motherboard
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> 2-MB5U-2 Motherboard
>  90A - MB5U-2-90A Motherboard
> 4 -MB5U-4 Motherboard
> YYYY - MB5U-YYYY Motherboard
> ZZW - MB5U-ZZW Motherboard
> Z/7 - MB5U-ZZZ Motherboard
> PS-MB5U-CON-PS Motherboard
> PS2- MB5U-CON-PS2 Motherboard
AA — M(C4U Configuration Type, which can be:
> (S - Customization Solution
> (M - Control Module
B# — SPiiPlus Controller Type and number of axes, the controller can be:
> P -SPiiPlus 3U-HP
> T -SPiiPlus 3U-LT
>  NTP - SPiiPlus NT-HP
> DCP - SPiiPlus DC-HP
> NTT - SPiiPlus NT-LT
> DCT - SPiiPlus DC-LT
The number (#) of axes can be:
> 4 —Four axes
> 6 -Sixaxes
> 8- Eight axes
> 4E - Four axes and eight feedback interfaces
CC - Power Supply Type (there can be more than one), which can be:
> 00-None
> A -PSM3U-28V-0.5kW
> H-PSM3U-320V-8kW
> L-PSM3U-48V-0.7kW
> V- PSM3U-560V-8kW
>  HH-PSMU3U-320V-11Kw
>  LL-PSMU3U-48V-1.4Kw
> HL-PSMU3U-320/48V-0.7/8Kw
> HM -PSMU3U-320/48V-0.7/8kW
> VL-PSMU3U-560/48V-0.7/8kW

DD - Drive Type (there can be more than one), which can be:
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>

>

E - Total number of Sin-Cos multipliers (optional), which can be:

>

>

>

A - DDM3U-2-60V-2A

B — DDM3U-1-320V-5A

C — DDM3U-1-320V-10A

D — DDM3U-1-320V-20A

E - DDM3U-1-560V-2A

F - DDM3U-1-560V-5A

G - DDM3U-1-560V-10A

H — DDM3U-1-560V-15A

K - DDM3U-1-320V-45

M - DDM3U-1-320V-30

S — DDM3U-2-680V-2A

T - DDM3U-2-680V-5A

U — DDM3U-2-680V-10A

V - DDM3U-2-680V-15A

W — DDM3U-4-60V-2A

Wa - DDM3U-4-60V-4A

W1 - DDM3U-4-320-1A

W2 - DDM3U-4-320-2A

W3 - DDM3U-4-320-3A

X — DDM3U-2-320V-5A

Y — DDM3U-2-320V-10A

Z — DDM3U-2-320V-20A

Pa - LDM3U-55V-8A (Analog)
Pd - LDM3U-55V-8A (Digital)
Ps — LDM3U-55V-8A (Space Vector Modulation)
Ra - LDM3U-55V-16A (Analog)
Rd - LDM3U-55V-16A (Digital)
Rs — LDM3U-55V-16A (Space Vector Modulation)

1

a U1 A W N
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> 7
> 8
F - Number of 2.5 MHz Sin-Cos multipliers (optional), which can be:
> 1
> 2
> 3
> 4
a )

When included, E must also be included as F represents the number of 2.5 MHz Sin-Cos
multipliers out of the total number of Sin-Cos multipliers, for example, 63 which means
% there is a total of 6 Sin-Cos multipliers, of which 3 are 2.5 MHz Sin-Cos multipliers.

F cannot be greater than E.

\_ J

G - Input Shaping (optional), its code is:
> |- Convolve Input Shaping® algorithm enabled
H - PLC and axis and I/0 extension network (optional), its code is:

> (-PLCand axis extension enabled

The code string consists of a maximum of 15 characters, beginning with: MC4U. In the
==—| eventthatthe string exceeds 15 characters, the leading MC4U can be shortened or
omitted completely.

3.3.3 Optional Groups Setup

The System Setup component now includes the capability to define optional groups to support
flexible configuration. Flexible configuration provides the ability to work with a subset of an initial
configured system without requiring reconfiguration of the system. Using flexible configuration
enables an optional group of EtherCAT slaves to be disconnected from the system without a need
to reconfiguration, for details see AN Flexible Configuration Application Note.

The following operations on optional groups are now supported in System Setup:
> Define optional group
> Discard optional group
> Discard all optional groups

> View optional groups
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3.3.3.1 Head of optional group

Product Name Prefix

The presentation name of the product which is defined as head of optional group in the tree will
start with prefix “[HG<group ID>]" ("HG" = Head of Group).

Properties

On the product property panel of each head of optional group, the following information is
presented:

Head of group [R/0] <Group ID>

Number of membersin the group

<[N]>
[R/0] i
<i,j, k,...>where|,j, k are including groups’IDs, i € |

Included in group(s) [R/0] €k

“1 Configuration Design Pad: Modify System Configuration Tesk - o x
Design Configuration
I 73 MC4U-NT Product i
« || EK1100 EtherCAT Coupler (2A E-Bus) 2 General - Save to Controller
? EtherCAT Slave 2 ] Ordering Part Number SP+DCLT-8 Saveto File
« Fi ELGDSO EtherCAT Memory Terminal (1: Serial Number MCAUD00000
=+ EtherCAT Slave 3 )
I " EL3008 8Ch. Ana. Input +/-10V Revision A
4 | EL1809 16Ch. Dig. Input 24V, 3ms Vendor Name ACS Motion Control
= EtherCAT Slave 5 oI 0
4§ EL1809 16Ch. Dig. Input 24V, 3ms 4 Options
=% EtherCAT Slave 6 Number of allowed SIN-COS e 8
4 "} EK1122 2 port EtherCAT junction Number of allowed SIN-COS e 8
w PortD Allowed Absolute Encoder Typ BiSS =
W PortB Number of allowed Absolute E 8
== EtherCAT Slave 7 4 I/0 Connectors
4 71 [HG1]IOMnt-32-32-00-00 b DigitallnputsConnectorsd  JB(ING),JB(TN1),JB(IN2),18(IN3),18(IN4),8(INS)
™% EtherCAT Slave 8 b DigitallnputsConnectorsl  JB(ING),JB(IN7),N/A,N/AN/AN/A
€9 Axes and /0 b DigitalOutputsConnectorsd  J8(OUTO),J8(0UT1),J8{0UT2),)8({0UT3)
“ b DigitalOutputsConnectors1 ~ 18(0UT4),J8(0UTS5),J8(0UTE),J8(0UT7)
B EtherCAT Slave 9 b AnalogInputsConnectorsd  JB(AIN10),J8(AIN11)
B EtherCAT Slave 10 b AnaloglnputsConnectorsi  JB(AIN14),J8(AIN15)
b @ mesandljo b AnalogOutputsConnectorsd  J8(AOUT10),J8(AQUT11) L
I = Plug-in Components
b AnalogOutputsConnectors1  JB{AOUT14),J8(A0UT15)
b HSSIChannelsConnectors0  J4_HSSI0,J5_HSSI1
b HSSIChannelsConnectors1  36_HSSI2,N/A
4 Optional Groups
Head of group 2
Number of members in the gr 1
Included in group(s) 2
4 Advanced
Controller 12C Address 0x0307
Controller Part Number SPiiPlus DC-LT-8 (v.2) b Done

3.3.3.2 Member of optional group

Product Name Prefix

The presentation name of the product which is defined as a member of optional group in the tree
will start with [G<group ID>] prefix (“G" = Group). If this product is also a head of nested optional
group then the member of group prefix will be preceded by head of group prefix: [HG<group i ID>
G<groupjID>].
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Properties
On the product property panel of each member of optional group the following information is
presented:
Optional group section Values
Included in group(s) [R/0] <i,j, k,...>where|,j, k are including groups’IDs, i € j € k
“1 Configuration Design Pad: Modify System Configuration Task - O X
Design Configuration
| <1 MCAU-NT Product Information
4 i [MG1] EK1100 EtherCAT Coupler (2A E-Bu | I, e ["] Save to Controller
. :u. [E:I:;C;.TEZI;;EE;EICAT Memory Termin Vendor Name Beckhoff Automation GmbH & Co. KG & save to File
" & Etherca sive 3 poai0nal I
I % [G1] EL3008 8Ch. Ana. Input +/-10V Head of group !
4 || [61] EL1809 16Ch. Dig. Input 24V, 3m: Number of members in the gr 8
& EtherCAT Slave 5 Included in group(s) 1

4§ [G1] EL1809 16Ch. Dig. Input 24V, 3m¢
=% EtherCAT Slave 6
4 "} [G1] EK1122 2 port EtherCAT junction
® PortD
% PortB
=% EtherCAT Slave 7
4 71 [HG2, G1] T0Mnt-32-32-00-00
=% EtherCAT Slave &
€2 Axes and 1/O
4 71 [HG3, G1] MC4U-DC
== EtherCAT Slave 9
=% EtherCAT Slave 10
I €2 Axesand [/O
4 == Plug-in Components
= Controller
= Power Supply
| == Drive Component

Done

3.3.3.3 Highlighting optional group

To observe the whole optional group with all its members user can highlight the group by selecting
the related option from right click menu of head of group product.
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“1 Configuration Design Pac: Madify System Cenfiguration Task - o x
Design Configuration
I Z1 MCAU-NT Product
4 1§ [HG1] EK1100 EthercAT Coupler (2A E-BU | [, caneral Save to Controller
5% EtherCAT Slave 2 [ Save to Fil
= _ Vvendor Name Beckhoff Automation GmbH & Co. KG ave to File
4 £ [GL]EL60SD EtherCAT Memory Termin | |
=% EtherCAT Slave 3 Optional Groups
I " [61] EL3008 8Ch. Ana. Input +/-10V Head of group B
4 | [61] EL1809 16Ch. Dig. Input 24V, 3m Number of members in the or &
B EtherCAT Slave 5 Indluded in group(s) 1

4§ [61] EL1809 16Ch. Dig. Input 24V, 3m:
=% EtherCAT Slave 6
4 "§} [61]EK1122 2 port EtherCAT junction
% PortD
¥ PortB
=% EtherCAT Slave 7
4 =1 [HG2, 61] I0MNt-32-32-00-00
== EtherCAT Slave 8
€2 Axes and I/0
4 71 [HG3, G1] MCAU-DC
=% EtherCAT Slave 9
=% EtherCAT Slave 10
I € Axesand 1/0
4 = Plug-in Components
== Controller
= Power Supply
I = Drive Component

( Done |

To stop highlighting the optional group user selects either “Undo highlighting optional group” from
the right click menu, or highlights another optional group. Only one optional group can be
highlighted at the same time.

3.3.3.4 View optional groups

The maximal configuration is presented (including all optional groups). If a partial system is
connected (one or more optional groups are disconnected) then all disconnected products are
grayed and marked as disconnected by adding the "Disconnected - “word to the prefix of product
name.

> Available from tasks

> System Viewer and Diagnostics
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System Configuration
& e
B2 uDHnt_2

B85 [Disconnected - HG1] EX1100 EtherCAT Coupler {2A E-Bus)
[HEW EtherCAT Stave 1
[Disconnected - G1] EL4002 2Ch. Ana. Dutput 0-10%, 12bit
. ™ [Discomnected - G1] EL3064 4Ch, Ana. Input 0-10V
-8 [Disconnected - G1] EX1122 2 port EtherCAT junction
=% EtherCAT Slave 4
=W PortD
=1 [Discomnected - HGZ, 51] I0Mnt-32-32-00-00
{E [Disconnected - HG3, G2, 61] Copley Accelnet Dual-Axis
—w PortB
-7 [Disconnected - HG4, G1] MCAU-DC

3.34 Activating Ring Topology in the Controller

The Enhanced Network Failure Detection and Recovery option in the controller affects both
automatic and manual setup as follows:

If Enhanced Network Failure Detection and Recovery is enabled in the controller:

> Automatic Setup - If the master secondary port is connected, ring topology is activated in
the controller; otherwise it is deactivated.

If a configuration file does not support ring topology , the setup process cannot continue
and an appropriate message appears.

> Manual Setup - in the Configuration Design Pad, the relevant check box can be set for
activation or deactivation.

If the check box is selected but the configuration file does not support ring topology, the
setup process cannot continue and an appropriate message appears.

The initial state of the check box depends on the task you are performing:

>  Modify Configuration Stored on Controller - the check box will be according to the
controller current activation state.

>  Modify Configuration from Database and Load Configuration from Database to
Controller - the check box will be according to EtherCAT configuration file of the
selected configuration.

If Enhanced Network Failure Detection and Recovery is not enabled in the controller:
>  Automatic Setup - the ring topology connection is deactivated in controller.

> Manual Setup - in the Configuration Design Pad, the relevant check box is not selected and
cannot be changed.

3.4 Safety and Faults Configurator

The Safety and Faults Configurator enables you to select specific faults that you want monitored
during a program run. There are two types of faults:
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> Axis Faults - These faults relate to motor motion.
> System Faults - These faults relate to the controller program that is running.
3.4.1 Activating Safety and Faults Configurator
To activate Safety and Faults Configurator:
1. Inthe Toolbox click Setup (\; —— {) to display the Setup list of tools.

2. Click Safety and Faults Configurator in the Setup list of tools.

You can also activate the Safety and Faults Configurator using the right-click Add
% Component option of the Workspace Tree - see Controller Right-Click Options.

3. The Safety and Faults Configurator window is displayed:

My controler - Safe...ts Configurator X
Axis Faults [©)

Axs: [0 -
i Faults

Inversion (SAFINI) Inspection (FMASK) Response (FDEF) Indication (FAULT)
Hardware Right Limit
Hardware Left Limit
Metwork Error
Motor Overheat
Software Right Limit
Software Left Limit
Encoder 1 Not Connected
Encoder 2 Not Connected
Drive Fault / Laser Fault
Encoder 1 Emor
Encoder 2 Eror
Non-Critical Position Error
Critical Position Error
Velocity Limic
Acceleration Limit
Overcurrent
Servo Processor Alarm
Safe Torque Off
HSSI Not Connected
Hardware Emergency Stop O

JOORE ooooogoog

NEEREEEEE R SR -

oo

System Faults (™
Systam Fautts
Inversion (S_SAFINT) Inspection (5_FMASK) Response (5_FDEF) Indication (5_FAULT)
MPU Overheat
ACSPL+ Program Error
Memory Overflow
MPU Overuse
Hardware Emergency Stop [m}

oo

Servo Intermupt
File Integrity
Component Faiure [m] v

D Factory Defaukt | | ® Discerd Changes | A Save to Flash| (@ Save and Close.

The System and Faults Configurator window is divided into two sections:
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AXxis Faults
i Faults [O)
s [0 |
Axis Faults
Inversion (SAFINI} Inspection (FMASK) Response (FDEF) Indication (FAULT)
Harduare Right Limit ] &
Hardware Left Limit ] 54
Network Error &
Motor Overheat [m] ]
Software Right Limit [m] 7]
Software Left Limt [m] ™
a vl
[m] vl
O &
v
v
®
v v ®
a vl
[m] vl
I & )
v
) vl
HSSI Not Connectad m] ™
Hardware Emergency Stop O @
System Faults
System Faults @
System Faufts
Inversion (S_SAFINI) Inspection (S_FMASK) Response (S_FDEF) Indication (S_FAULT)
MPU Overheat O
[m]

ACSPL+ Program Error
o1

ity
Component Failure O 7

34.2 ACSPL+ Fault Variables

There are two sets of ACSPL+ Fault variables, one for axis faults and one for system faults.

For details of all ACSPL+ variables see the SPiiPlus Command & Variable Reference Guide.
3.4.2.1 Axis Fault Variables

The axis fault variables are:

> SAFINI
> FMASK
> FDEF

> FAULT

3.4.2.1.1 SAFINI
SAFINIis 3 64 member (one for each axis) integer array with a set of bits defining the active state of
the axis safety input variable (SAFIN) specifying inversion of the signal input logic, if required.

When a SAFINI bit=0, the corresponding signal is not inverted and the high voltage state is
considered active.

When a SAFINI bit=1, the bit is inverted and the low voltage state is considered active.

The SAFINI bits that can be inverted are:

. Bit .
Bit Name Description
0 #RL Hardware Right Limit
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Bit .
D t
Name escription
1 #LL Hardware Left Limit
4 #HOT Motor Overheat
9 #DRIVE Drive Fault / Laser Fault
Hardware Emergency Stop
8 #ES Changing this bit will automatically change the corresponding

bit of all axes belonging to the same device.

3.4.2.1.2 FMASK
FMASK is an integer array with a set of bits (one set for each axis) used for enabling or disabling
each axis fault bit.

The default value of each bit is1and causes the controller to check for the fault associated with
that bit, as follows:

0 = the corresponding FAULT bit is disabled.
1= the corresponding FAULT is enabled and examined each MPU cycle.

The FMASK bits are:

Fault Description

Hardware Right Limit

O #RL . . . . . .
1= Right limit switch is activated.
Hardware Left Limit
1 #LL
1 = Left limit switch is activated.
Network Error
2 #NT 1= Network error is activated. This applies on to SPiiPlus NT Motion
Controllers.
Motor Overheat
4 #HOT

1= Motor's temperature sensor indicates overheat.

Version 3.02 152




5 #SRL

6 #SLL

7 #ENCNC
8 #ENC2NC
9 #DRIVE
10 #ENC

1 #ENC2
12 #PE
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Bit Fault Description

Software Right Limit

1= Axis reference position (RPOS) is greater than the software right
limit margin (SRLIMIT).

Software Left Limit

1= Axis reference position (RPOS) is less than the software left limit
margin (SLLIMIT).

Encoder Not Connected

1= Primary encoder (for digital encoder type only) is not connected.

Encoder 2 Not Connected

1= Secondary encoder (for digital encoder type only) is not connected.

Drive Fault / Laser Fault

1= Signal from the drive reports a failure.

Encoder Error

1= Primary encoder miscounts.

Encoder 2 Error

1= Secondary encoder miscounts.

Non-Critical Position Error

1= Non-critical position error has occurred.

PEis defined by the following variables:

ERRI - Maximum position error while the axis isidle

ERRV - Maximum position error while the axis is moving with constant
velocity

ERRA - Maximum position error while the axis is accelerating or
decelerating

DELI - Delay on transition from ERRA to ERRI
DELV - Delay on transition from ERRRA to ERRV
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13 #CPE

14 #VL

15 #AL

16 #CL

17 #SP

18 #STO

20 #HSSINC
3.4.2.1.3 FDEF
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Bit Fault Description

Critical Position Error
1= Position error exceeds the value of the critical limit.
#CPE errors occur outside normal range of operation and #CPE > #PE.

The critical limit depends on the axis state and is defined by the
following variables:

CERRIif the axis isidle (not moving)

CERRV if the axis is moving with constant velocity
CERRA if the axis is accelerating or decelerating
DELI - Delay on transition from ERRA to ERRI
DELV - Delay on transition from ERRRA to ERRV

Velocity Limit

1= Absolute value of the reference velocity (RVEL) exceeds the limit
defined by the XVEL parameter.

Acceleration Limit

1= Absolute value of the reference acceleration (RACC) exceeds the
limit defined by the XACC parameter.

Current Limit

1= RMS current calculated in the Servo Processor exceeds the limit
value defined by the XRMSD or XRMSM parameter.

Servo Processor Alarm

1= Axis Servo Processor loses its synchronization with the MPU. The
fault indicates a fatal problem in the controller.

Safe Torque Off

1=STO is activated.

HSSI Not Connected

1= HSSI module is not connected.

FDEF is a 64 member (one for each axis) integer array with a set of bits used for setting default
responses to an axis faults.

The FDEF bits are:

Version 3.02

154



0 #RL

1 #LL

2 #NT

4 #HOT

5 #SRL

6 #SLL

7 #ENCNC
8 #ENC2NC

Version 3.02

Hardware Right Limit

1= Right limit switch is
activated.

Hardware Left Limit

1 = Left limit switch is
activated.

Network Error

1= Network error is
activated.

Motor Overheat

1= Motor's
temperature sensor
indicates overheat.

Software Right Limit

1= Axis reference
position (RPOS) is
greater than the
software right limit
margin (SRUMIT).

Software Left Limit

1= Axisreference

position (RPOS) is less
than the software left
limit margin (SLLIMIT).

Encoder Not Connected

1= Primary encoder
(for digital encoder
type only) is not
connected.

Encoder 2 Not
Connected
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Bit Fault Description Default Response

The controller kills the violating axis.

As long as the fault is active, the controller
kills any motion that tries to move the axis
in the direction of the limit; however,
motion within the permissible range is
allowed.

Same as for #RL.

Disable all. Valid only for SPiiPlus NT Motion
Controllers.

None.

The controller kills the violating axis. As
long as the fault is active, the controller
kills any motion that tries to move the axis
in the direction of the limit. Motion in the
direction out of the limit is allowed.

Same as #SRL.

The controller disables the violating axis.

No default response.
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Bit Fault Description Default Response

1= Secondary encoder
(for digital encoder
type only) is not
connected.

Drive Fault / Laser Fault The controller disables the violating axis.

9 #DRIVE 1= Signal from the
drive reports a failure.

This fault is only detected when the axis is
enabled. To catch this fault in an ACSPL+
program, write an autoroutine.

The controller disables the violating axis.
The faults remain active until the user
resolves the problems and enables the
axis again or executes FCLEAR.

Encoder Error

10 #ENC 1= Primary encoder
miscounts.

Encoder 2 Error
1 #ENC2 1= Secondary encoder Same as #ENC.
miscounts.

Non-Critical Position
Error

1= Non-critical position
error has occurred.

PE is defined by the
following variables:

ERRI - Maximum
position error while the
axisisidle

12 #PE ) None.
ERRV - Maximum

position error while the
axis is moving with
constant velocity

ERRA - Maximum
position error while the
axis is accelerating or
decelerating

DELI - Delay on
transition from ERRA to
ERRI
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Bit Fault Description Default Response

DELV - Delay on
transition from ERRA to
ERRV

Critical Position Error

1= Position error
exceeds the value of
the critical limit.

#CPE errors occur
outside normal range
of operation and #CPE
> #PE.

The critical limit
depends on the axis
state and is defined by
the following variables:

13 #CPE CERRI if the axisisidle The controller disables the violating axis.
(not moving)

CERRYV if the axis is
moving with constant
velocity

CERRA if the axis is
accelerating or
decelerating

DELI - Delay on
transition from ERRA to
ERRI

DELV - Delay on
transition from ERRA to
ERRV

Velocity Limit

1= Absolute value of
14 #VL the reference velocity
(RVEL) exceeds the
limit defined by the
XVEL parameter.

The controller kills the violating axis.
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Bit Fault Description Default Response

Acceleration Limit

1= Absolute value of
the reference
15 #AL acceleration (RACC) The controller kills the violating axis.
exceeds the limit
defined by the XACC
parameter.

Current Limit

1=RMS current
calculated in the Servo
16 #CL Processor exceeds the The controller disables the violating axis.
limit value defined by
the XRMSD or XRMSM
parameter.

Servo Processor Alarm

1= Axis Servo

Processor loses its
17 4Sp synchronization with The controller disables the violating axis

the MPU. The fault and kills the motion that involves the axis.

indicates a fatal
problemin the

controller.

18 45TO SEUR GRS O Blocks the PWM signals to the power stage
1=STO s activated. of the drive.
HSSI Not Connected

20 #HSSINC 1= HSSI module is not None.

connected.

3.4.21.4 FAULT
FAULT is a 64 member (one for each axis) integer array with a set of bits that stores axis-related
fault bits.

FAULT indicates axis-related fault bits as detected by the safety mechanism. When each of the
faults is active (such as Left Limit), the corresponding fault bit becomes = 1 while the fault is active,
and automatically reverts to 0 when the fault is no longer active.

Each fault can be masked by FMASK.

The logic of some faults can be inverted by SAFINI.
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The default response of each fault can be disabled by FDEF. In this case, any customized default
response can be implemented by autoroutines.

The FAULT bits are:

Fault Description

0 #RL

1 #LL

2 #NT

4 #HOT

5 #SRL

6 #SLL

7 #ENCNC
8 #ENC2NC
9 #DRIVE
10 #ENC
i #ENC2
12 #PE

Version 3.02

Hardware Right Limit.

1= Right limit switch is activated.

Hardware Left Limit.

1= Left limit switch is activated.

Network Error

1= Network error is activated. Valid only for SPiiPlus NT Motion
Controllers.

Motor Overheat

1= Motor's temperature sensor indicates overheat.

Software Right Limit

1= Axis reference position (RPOS) is greater than the software right
limit margin (SRLIMIT).

Software Left Limit

1= Axis reference position (RPOS) is less than the software left limit
margin (SLLIMIT).

Encoder Not Connected

1= Primary encoder (for digital encoder type only) is not connected.

Encoder 2 Not Connected

1= Secondary encoder (for digital encoder type only) is not connected.

Drive Fault / Laser Fault

1= Signal from the drive reports a failure.

Encoder Error

1= Primary encoder miscounts.

Encoder 2 Error

1= Secondary encoder miscounts.

Non-Critical Position Error

1= Non-critical position error has occurred.
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13

14

15

16

17

#CPE

#VL

#AL

#CL

#SP
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Bit Fault Description

PE is defined by the following variables:
ERRI - Maximum position error while the axis is idle

ERRV - Maximum position error while the axis is moving with constant
velocity

ERRA - Maximum position error while the axis is accelerating or
decelerating

DELI - Delay on transition from ERRA to ERRI
DELV - Delay on transition from ERRA to ERRV

Critical Position Error

1= Position error exceeds the value of the critical limit.

#CPE errors occur outside normal range of operation and #CPE > #PE.

The critical limit depends on the axis state and is defined by the
following variables:

CERRIif the axis isidle (not moving)

CERRV if the axis is moving with constant velocity
CERRA if the axis is accelerating or decelerating
DELI - Delay on transition from ERRA to ERRI
DELV - Delay on transition from ERRA to ERRV

Velocity Limit

1= Absolute value of the reference velocity (RVEL) exceeds the limit
defined by the XVEL parameter.

Acceleration Limit

1= Absolute value of the reference acceleration (RACC) exceeds the
limit defined by the XACC parameter.

Current Limit

1= RMS current calculated in the Servo Processor exceeds the limit
value defined by the XRMSD or XRMSM parameter.

Servo Processor Alarm

1= Axis Servo Processor loses its synchronization with the MPU. The
fault indicates a fatal problem in the controller.
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Fault Description

Safe Torque Off
1=STO is active.

18 #STO

HSSI Not Connected
20 #HSSINC
1= HSSI module is not connected.

3.4.2.2 System Fault Variables

The system fault variables are:

> S_SAFINI
> S_FMASK
> S_FDEF

> S_FAULT

3.4.2.2.1 S_SAFINI
S_SAFINIis a scalar integer variable used for defining the active state of the system safety input
variable (S_SAFIN) specifying inversion of the signal input logic, if required.

When an S_SAFINI bit=0, the corresponding signal is not inverted and the high voltage state is
considered active.

When an S_SAFINI bit=1, the bit is inverted and the low voltage state is considered active.

There is only one S_SAFINI bit that can be inverted:

Bit Fault Description

Hardware Emergency Stop
28 #ES
1= ES signal is activated.

34.222 S_FMASK

S_FMASK is scalar integer variable consisting of a set of bits for enabling or disabling the system
faults contained in S_FAULT. S_FMASK is connected to S_FAULT in the same way that FMASK is
connected withFAULT.

The S_FMASK bit default values are 1 which cause the controller to check for the fault associated
with that bit, as follows:

> 0:The corresponding S_FAULT bit is disabled

> 1:The corresponding S_FAULT is enabled and examined each MPU cycle.

The S_FMASK bits are:
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Bit Fault Description

Program Fault

25 #PROG . . .
1= Run time error occurs in one of the executing ACSPL+ programs.
Memory Overflow

26 #MEM o ,
1= User application requires too much memory.
MPU Overuse

27 #TIME o o
1= User application consumes too much time in the controller cycle.
Hardware Emergency Stop

28 #ES -
1= ES signal is activated.
Servo Interrupt

29 #INT 1= The servo interrupt that defines the controller cycle is not
generated. The fault indicates a fatal controller problem.
File Integrity

30 #INTGR 1= The integrity of the user application in controller RAM is checked by
the controller at power-up and whenever an #IR command is issued.
Component Failure

31 #FAILURE 1= An MC4U hardware component other than the drive, such as the

Power Supply, I/0 card, or encoder card, has failed.

34.223 S_FDEF

S_FDEF is a scalar integer variable consisting of a set of bits for defining the default response for
the system faults contained in S_FAULT. S_FDEF is connected to S_FAULT in the same way that FDEF
is connected with FAULT.

The default value for all S_FDEF bits is 1, which enables the default response. If an S_FDEF bit = O,
the default response is disabled.

The S_FDEF bits are:

Fault Description Default Response

Program Fault
The controller kills all

25 #PROG 1= Run time error occurs in one of the axes.

executing ACSPL+ programs.

Memory Fault .
The controller kills all

26 #MEM 1= User application requires too much Jxes.

memory.
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Bit Fault Description Default Response

MPU Overuse

27 #TIME 1= User application consumes too much No default response.
time in the controller cycle.

The controller disables

all axes.
r )
- e Hardware Emergency Stop it does not
1= €S signal is activated. stop the
% program
buffers.
\_ J
Servo Interrupt
29 #INT 1=The servo interrupt that defines the The controller disables
controller cycle is not generated. The fault all axes.

indicates a fatal controller problem.

File Integrity

1= The integrity of the user application in

30 #INTGR controller RAM is checked by the No default response
controller at power-up and whenever an
#IR command is issued.

. No default response
Component Failure ul P

You are responsible for
incorporating a user-
defined response into
your program.

31 #FAILURE 1= An MC4U hardware component other
than the drive, such as the Power Supply,
I/0 card, or encoder card, has failed.

34.224 S_FAULT

S_FAULT is a scalar integer variable consisting of a set of bits equating to the occurrence of System
Faults (faults that are not related to any specific axis).

The S_FAULT bits are:

The S_FAULT variable contains bits related to Axis Faults, but only the System Fault bits
% are relevant to the Safety and Faults Configurator.
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25 #PROG
26 #MEM
27 #TIME

28 #ES

29 #INT

30 #INTGR
31 #FAILURE
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Bit Fault Description

Program Fault

1= Run time error occurs in one of the executing ACSPL+ programs.

Memory Fault

1= User application requires too much memory.

MPU Overuse

1= User application consumes too much time in the controller cycle.

Hardware Emergency Stop

1= ES signal is activated.

Servo Interrupt

1= The servo interrupt that defines the controller cycle is not
generated. The fault indicates a fatal controller problem.

File Integrity

1= The integrity of the user application in controller RAM is checked by
the controller at power-up and whenever an #IR command is issued.
Component Failure

1= An MC4U hardware component other than the drive, such as the
Power Supply, I/0 card, or encoder card, has failed.

3.4.3 Working with Safety and Faults Configurator

Select Axis

You can select as many axes as you have or are interested in tracking. To select an axis:

1. Click the Axis down arrow to display the list of axes.

Axis: |1 (Y)
0 (X)
1(Y)
2(Z)
Hard{ 3 (T)
Hardware Left Limit

Axis

2. Click the axis that you want to configure.

Enabling/Disabling Fault Bits

Only those fault variable bits with a checkbox in the column are available for selection. To enable a

bit you click it.

The bit selection symbols are:
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] Bit has not been selected.
Bit has been selected.

Bit is not available for selection.

Some bit selections are dependent on your selecting other bits. For example, thereis a
connection between FMASK and FDEF, when you select a bit in FMASK, this makes the
corresponding bit in FDEF available for selection.

Indication

The symbols in the Indication column act like LEDs and indicate:

6 No fault.

6 Fault detected.

0 Not applicable.

Action Buttons

The Safety and Faults Configurator has the following action buttons:

D Factory Default Sets all parameters to factory defaults.
© Discard Changes Removes changes and restores previous selections.

FH 5ave to Flash Saves the data to the controller’s flash memory.

Saves the data to the controller’s flash memory and closes the
window.

(& Save and Close

X Close

Closes the window without saving the data.
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4. Application Development

Application Development contains the following tools for use in programming your SPiiPlus Motion
Controller:

>  Application Wizard - enables you to manage the controller program files, such as loading
applications parameters, saving the parameters, copying files to the controller, and the
like.

> Program Manager - your principal tool for programming your SPiiPlus Motion Controller.

> Protection Wizard - enables you to define the controller protection mode parameters,
modify the protection mode parameters, and view the protection status.

4.1 Accessing Application Development Tools
To access the Application Development tools:
1. If the Toolbox is not displayed, click Toolbox.

2. Click Application Development . The Application Development list of tools appears:

Toolbox = 1 X
Application Development

Application Wizard
Program Manager

Protection Wizard

Setup

|| Application Development
Utilities

Diagnostics and Monitoring

Toolbox X R

3. Click the required toolin the list to openiit.
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4.2 Application Wizard

The Application Wizard is a tool for loading or saving system and axis parameters from or to the
disk files, changing settings, managing the user files, exporting/importing arrays, copying any files
to the controller’s flash and deleting any files from the controller’s flash.

Application Wizard leads you through the performance of the following tasks:
> Application Loader
>  Application Saver
>  User File Manager
> |mport Data to Controller
> Export Data from Controller
>  Copy File to Controller

> Delete File from Controller
4.2.1 Activating Application Wizard

1. From the Toolbox click Application Development .

2. Click Application Wizard.

You can also activate the Application Wizard using the right-click Add Component
% option of the Workspace Tree - see Controller Right-Click Options.

The Application Wizard Task window appears.

My controller - Application Wizard X

LS REL SN Select a Task

Configure Loading

Loading Application Loader / Saver
Configure Saving

Import Array @ Load Applcation £ Cantrallr

Export Array L from a file on. computer to the controller's fash
User files Manager || © Save Appication to PC

Copy File Saves application fram the contraller's fiash £0 @ fle on computer.
Delete File

Import / Export Arrays

© Import Data to Controller

Imports data from selected file on computer to controller array or file.
© Export Data from Controller

Exports data from controllers array or file to selected file on computer.

Files Manager
) Manage User Files in Controller

Alows the user to manage user files on controller’s flash.
© Copy Fik to Controller

Copies selected files from computer to controler's fiash.
© Delete Fie from Controller

Deletes selected file from controller’s flash.

The Application Wizard has 7 different options to choose from: Load Application to Controller, Save Application from Controller, Import Data to Contraller, Export Data from Controller, Manage User Fies in Controler, Copy Fie to Controlier, and
Delete File from Controler.

| <<Back || et >

3. Select the required task, then click Next.
4.2.2 Application Loader

Application Loader is used:
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> Toload an application from the disk file
> To change settings of the loaded application.
To load an application from a disk file:

1. Select Load Application to the Controller under Application Saver/Loader in Select a Task.

Wizard X

LS REL SN Select a Task

Configure Loading

Loading Application Loader / Saver
Configure Saving
Import Array @ Load Applcation to Cantroler

L from a file on computer ta the contraler's flash,

Export Array
User files Manager || © Save Application to PC
Saves application from the controlier's fiash to a fie on computer.

Copy File
Delete File

Import / Export Arrays

© Import Data to Controller
Imports data from selected file on computer to controller array or file.

Export Data from Controller
Exports data from controllers array or file to selected file on computer.

I

Files Manager
) Manage User Files in Controller
Allows the user to manage user files on controler's flash.

© Copy Fie to Controller
Copies selected fies from computer to controller's fiash.

© Delete Fie from Controller
Deletes selected file from controller’s flash.

The Application Wizard has 7 different options to choose from: Load Application to Controller, Save Application from Controller, Import Data to Contraller, Export Data from Controller, Manage User Fies in Controler, Copy Fie to Controlier, and
Delete File from Controler.

==

2. Click Next. The Configure Loading window appears.

CT000007A - Application x
LSRR Configure Loading

> Configure Loading
|

Loading File:
Configure Saving
Import Array
Export Array

User:

[
[
Machine: |
[
[

User files Manager | ! pate; | saving took |
Copy File ‘ e i
Delete File Firmware: Controller s/n:
Remarks:
[ ACSPL+ Programs [ Configuration Parameters [] 5P Programs [ user parameters |

Configure Loading step provides the functionaity to browse for an application file to load to the controler. Al components of the appiication file (Saved ACSPL+ programs, configuration parameters, SP programs, and user files) are dispiayed once the
appication file has been selected. Only checked components wil be loaded to the controler. A preview of a selected component can be displayed. Refer to the tooktips for a detailed description of the comesponding parameters.

3. Click Browse to select the application file to be loaded.
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4 Select file to load >
T <« SPiiPlus ADK Suite v3.00 » SPiiPlus MMI Application Studio ~ 0 Search SPiiPlus MMI Applicati... ©

Organize v MNew folder =2« T e

Translations ~ Mame Date modified Type Size

Troubleshooting Help 26/01/2020 14:24 File folder
Website
[ This PC
_J 3D Objects
[ Desktop
Documents
‘ Downloads
J\ Music
[ Pictures
i Videos
- 05(C)
- Data (D:)

File name: || V‘ |Spiﬁ\5(""sp\) V|

| Open | ‘ Cancel |

Application files have an .spi extension.
%

4. Select the file and click Open.
The common information about the application appears and the option grid is filled with
the values from the file. You can choose the setting to be loaded.

ACSPL+ Programs Configuration Parameters SP Programs User parameters

[¥] Buffer 0 ] System -
[¥] Buffer 1 V] Poxis 0 To 0 ra Ml
/] Buffer 2 ] Axis 1 To 1 ra

V] Buffer 3 Y Axs2To 2 ra

V] Buffer 4 V] Axis 3 Ta 3 ra 7
V] Buffer 5 V] Axs 4 To 4 ra

V] Buffer 6 V] Axs 5 To 5 I

V] Buffer 7 /] Axs 6 To 6 I il
/] Buffer 8 V] Axis 7 To 7 rd

/] Buffer @ Y] Axs8To 8 I

/] Buffer 10 Y Axs9To 9 i

[¥] Buffer 11 V] Axs 10 To 10 i

[¥] Buffer 12 V] Axs 11 To 11 I

V] Buffer 13 V] Axs12 To 12 I

V] Buffer 14 V] Ax513 To 13 rd

[V] Buffer 15 V] Axis 14 To 14 rd

[V] Buffer 16 V] Axis 15 To 15 rd

[¥] Buffer 17 V] Axis 16 To 16 P

[¥] Buffer 18 V] Axis 17 To 17 P

[¥] Buffer 19 /] Axis 18 To 18 ra

[¥] Buffer 20 /] Aoxis 19 To 19 ra

7 s 1 7 FE LT P -

In the Configuration Parameters column you can see default axis assignment (which axis in
the loaded application is assigned each axis in the controller).

5. To change the default assignment, click # next to the required axis or axes and clear the
destination axis.
This lets you assign the destination axis with a different source axis.

Axis 2(Z) v
] o
1
O]z
)3

6. Click OK.
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7. Click # nextto any axis and assign the axis that you unassigned in the previous step.

Axis 3(T) To 2 v
o
1
V]2
3

In this way, you can assign any axis from the loaded application to any axis or axes in the
controller.

8. You can preview the dataloading from the file. Select Show preview of selected item.

/ACSPL+ Programs Configuration Parameters [ sP Programs User parameters
] Buffer 0 [] system [#] numofRestart_f
uffer 00 To 0,1 7 SERR_faiures_f
uffer 1(Y) pd SERR_error_codes_f
uffer 22) pd ECERR_failures f
uffer 3(T)To2 7 ECERR_error_codes
uffer ECST falures
uffer commut_falures
uffer jog_faiures f
uffer 8 NST _falures T
uffer 0 FAULT before_enable_T
uifer FAULT after_enable {
FAULT after_commut
FAULT after jog_f
1
v
[ACC(3)=2.500000000000000e+004 =
AFLAGS(3)=0 o
BOFFTINE(3)=5.000000000000000e +001
BONTIME(3)=5.000000000000000€-+001
CERS 00000000000002+003
CERRI(3): 00000000000e+003
CERRK(3)=1.000000000000000e-+003
CERRV(3)-1.000000000000000e+003
DEC(3)-2.500000000000000€ +004
DELI(3)-5.000000000000000¢-+001
DELK(3)-5.000000000000000¢-+001
DELV(3)-5.000000000000000e +001
£_AOFFS(3)=0.000000000000000e+000
£ FLAGS(3)=0
E_FREQ(3)=20
Hide preview of selected ftem [©]

9. Tocheck or uncheck all optionsin the grid column, click the checkbox T in the column
header.

SP Programs will appear only if they have been previously saved.
=

10. Click Next to start loading process.
The Loading window is displayed listing the process steps that are performed:
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My controlk piication Wizard X

s

‘Configure Loading
» . ACSPL+ programs from buffer 32 - were not loaded
g AACSPL+ prograrms from buffer 33 - were not loaded
Configure Saving || ACSPL+ programs from buffer 34 - were not loaded
Sas— ACSPL+ programs from buffer 35 - were not loaded
2 i ACSPL+ programs from buffer 36 - were not loaded
Export Array ACSPL+ programs from buffer 37 - were not loaded
Ueer s Hanacer || ACSPLE programs from buffer 38 - were not loaded
L ACSPL+ programs from buffer 39 - were not loaded
Copy File ACSPL+ programs from buffer 40 - were not loaded
/ACSPL+ programs from buffer 41 - were not loaded
ACSPL+- programs from buffer 42 - were nat loaded
ACSPL+ programs from buffer 43 - were not loaded
ACSPL+ programs from buffer 44 - were not loaded
ACSPL+ programs from buffer 45 - were not loaded
ACSPL+ programs from buffer 46 - were nat loaded
ACSPL+ programs from buffer 47 - were not loaded
ACSPL+ programs from buffer 48 - were not loaded
ACSPL+ programs from buffer 49 - were not loaded
ACSPL+ programs from buffer 50 - were not loaded
ACSPL+ programs from buffer 51 - were not loaded
ACSPL+ programs from buffer 52 - were not loaded
ACSPL+ programs from buffer 53 - were not loaded
/ACSPL+ programs from buffer 54 - were not loaded
ACSPL+ programs from buffer 55 - were not loaded
ACSPL+ programs from buffer 56 - were not loaded
ACSPL+- programs from buffer 57 - were not loaded
/ACSPL+ programs from buffer 58 - were not loaded
ACSPL+- programs from buffer 50 - were nat loaded
ACSPL+ programs from buffer 60 - were not loaded
ACSPL+- programs from buffer 61 - were not loaded
/ACSPL+ programs from buffer 62 - were not loaded
ACSPL+- programs from buffer 63 - were nat loaded
ACSPL+ programs from D-Buffer - were successfuly loaded

Delete File

System parameters - were successfull loaded

Parameters of A 0 - were successfull loaded To Axis 6
Parameters of Axis 1 - were successfull loaded To Axis 1
Parameters of Axis 2 - were successfull loaded To Axis 2
Parameters of Axis ere successfully loaded To Axis 3
Parameters of Axis 4 - were successfully loaded To Axis 4
Parameters of Axis 7 - were successfull loaded To Axis 7
Parameters of Axis B - were successfull loaded To Axis 8
Parameters of Axis 9 - were successfully loaded To Axis 9
Parameters of Axis 10 - were successfull loaded To Axis 10
Parameters of Axis 11 - were successfull loaded To Axis 11

= Save Report = Print Report
<<Back || Next>>

The controller isrebooted:

, The Controller Reboot operation reloads the application from
,/_ig the flash memory and restarts the controller.

I oK | [ Cancel

1. Click OK.

12. Wait for notification of a successful reboot:

Controller Reboot
My controller

Restart was completed succes

13. Click OK. You are returned to the Loading window.

14. To save the report click Save Report. The browser window is displayed:
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1 Savelog X
1™ <« ACS Motion Control > 5PiiPlus ADK Suite v3.00 » SPiiPlus MMI Application Studio v O Search 5PiiPlus MMI Applicati... @
Organize +  Newfolder =~ @
[ This PC Name Date medified Type Size

"‘. 3D Objects Help 171172019 16:59 File folder
[ Desktop

Documents

* Downloads

b Music

&= Pictures

B Videos

i 05 (C)

= Data (D)

= Marketing (\\main_server\Main_Ser
== Users (\\storage-01\Main_Server\O]

= POs (\\main_server\Main_Server\Pr v

File name: ~

Save as type: | *.log ~

A Hide Folders Save | | Cancel

15. Select adirectory and enter a filename. Click Save.

The file extension for all reports is .log.
E

16. To print the report click Print Report.
17. Click Finish to exit the Application Wizard.
4.2.3 Application Saver
Application Saver is used:
> Tosave the application from the controller to the disk file.

> Toview and, where needed, change the settings of the axes, system parameters and
variables in the controller application.

To save an application from the controller to a disk file:

1. Select Save Application from Controller from SELECT A TASK.
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CT000007A - Application Wizard X

B ccloct a Task
Configure Loading
Configure Saving Application Loader / Saver
Saving
Import Array © Load Application to Controller
Export Array Loads application from a fie on computer to the contraller's fiash.
User files Manager @ Save Application to PC
Copy File Saves applicetion from the controlle’s flash to a fik on computer.
Delete File Open 'Save to Fiash’ dialog to save modified parameters @)
Import / Export Arrays
(© Import Data to Controller
Imparts data from selected file an computer to controler array or file.
© Export Data from Controller
Exports data from controllers array or fil to selected fie on computer.
Files Manager
© Manage User Fies in Controller
Alows the user to manage user files on controller's flash.,
© Copy File to Controller
Copies selected files from computer to controller’s flash.
© Delete File from Controller
Deletes selected fie from contraler's fiash.

The Application Wizard has 7 different options to choose from: Load Application to Controller, Save Application from Controller, Import Data to Controler, Export Data from Controller, Manage User Flles in Controller, Copy Fie to Controler, and Delste Fie
from Controler.

‘ << Back H Next >> l

2. Click Next. The Save to Flash window is displayed:
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Configure Saving

File: [ | [CBrowse |
user: | |
Machine: | |
Date: (172872020 | saving tool: | Application Wizard (SPiPlus MMI Application Studio) |
Frmware: |2.79.17.00 | controller s/n: | cTODO007A |
Remarks:
ACSPL+ Programs Configuration Parameters [ 5P Programs User parameters
[¥] Buffer 0 /] System SP0 ] NumOfRestart_f
[¥] Buffer 1 ] Axis 0(X) | SERR_falures_f
| Buffer 2 V] Axis 1(Y) V| SERR_error_codes_f
[¥] Buffer 3 ] Axis 2(Z) | /] ECERR faiures f
| Buffer 4 ] s 3(T) V| ECERR_error_codes_f
] Buffer 5 V| ECST_faiures_f
] Buffer 6 [¥] commut_failures f
| Buffer 7 V] jog_fallres_f
V] Buffer & V| NST_failures
| Buffer 9 | FAULT_before_enable_f
7| D-Buffer V| FAULT sfter_enable_f
[/ FAULT after_commut_f
V| FAULT_sfter jog_f
1
N
Show preview of selected item o]

The save to file process is as follows:

% > The wizard first saves the configuration data to the controller’s flash.
[+

> |tthen saves the data from the controller’s flash to the selected file.

You have the option of saving some or all of the application data by selecting or
% deselecting the checkbox (E') in the column header.

3. Click Save. The Configure Saving window is displayed:
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Rermarks:

> Configure Saving || Fle: [ | [Bowse )
Saving User: | ]
Import Array
Export Array Machine: | J
User files Manager ||pate:  [11/18/2019 | saving took: | Application Wizard (SPiPlus MMI Application Studio) ]
Copy File

Firmware: |2.70.12.00 | controller sfn: | #new Board ]

Delete File

ACSPL+ Programs ‘Configuration Parameters ] P Programs User parametars
[¥] Buffer 0 [7] System sp#0 +
V| Buffer 1 V] Axis 0 SP#1
V| Buffer 2 V| Axis 1 SP#2.
| Buffer 3 V] A 2 5P#3
| Buffer 4 V| Axis 3 SP#4 r
\v! Buffer 5 Iv] Axis 4 || SP#5
V| Buffer 6 VI Axis 5 SP#6
[¥] Buffer 7 [V] Axis 6 (] sp=7
| Buffer 8 V]| Axis 7 SP#8
\v! Buffer 9 Iv] Axis 8 SP#9
] Buffer 10 V] s & SP#10
[¥/] Buffer 11 [/] Axis 10 Spz11
V| Buffer 12 V] Axis 11 SP#12
| Buffer 13 V] s 17 SP#13
| Buffer 14 V] Aois 13 SP#14
V| Buffer 15 V| Axis 14 SP#15
\v! Buffer 16 Iv] Axis 15 SP#16
| Buffer 17 V] s 16 5p#17
[¥] Buffer 18 V] Axis 17 SP#18
V| Buffer 19 V] Axis 18 SP#19
| Buffer 20 V| Axis 19 SP#20
&, Il n s

Show preview of selected itam

Configure Saving step provides the functionality to save an application file from the controler to a local file directory. All compenents of the application file (ACSPL+ programs, configuration parameters, SP programs, and user files) that can be
saved are displayed. Only checked components will be saved to the local file directory. A preview of a selected component can be displayed. Refer to the tooktips for a detaied description of the corresponding parameters.

4.
displayed:

Click Browse to select where the application datais to be saved. A browse window is

-1 Savetofile

4 < SPiiPlus ADK Suite v3.00 » SPiiPlus MMI Application Studio

Organize v New folder

Website Name

[ This PC
_J 3D Objects
[ Desktop
Decuments
‘ Downloads
Jﬁ Music
[&] Pictures
i Videos
= 05(C)
= Data (D:)

Help

X

~ O Search SPiiPlus MMI Applicati... @

Date modified Type

26/01/2020 14:24 File folder

File name: |

Save as type: | Spi files (*.spi)

~ Hide Folders

Cancel

Application files have an .spi extension.

returned to the Configure Saving window.

the column header.
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By default the SP column is not selected. If you want to save the SP data as well, select
the column. You are advised:

New - SPiiPlus MM Application Studio

lé Check only if customized SP programs are used. Do you still want to check ?

Normally you will want to save SP data only if the SP programs have been customized;
however, you can save it in any case by clicking Yes.

q J
7. You canview any datain the controller application by selecting the item and clicking Show
preview of selected item, for example:

ACC(5)=1.000000000000000e +005 -
AFLAGS(5)
BOFFTIME(5)=5.0000000000000002+001

BONTIME(5)=5.000000000000000e-+001

CERRA(5)=1.000000000000000-+003

00000000000000+003

00000000000000+003

0000000000000002+003

000000000000000e +005

000000000000000e+001 M

Hide preview of selected item

DELI(5)=

8. (lick Next. The Saving window is displayed.

 Loading
Configure Saving || REPORT ON SAVNG PROCEDURE
.
Saving Saved by:
Import Array Machine:
g Saving tool: Applcation Wizard (SPiPlus MMI Application Studio)
Arillie] Date: 1/28/2020
User files Manager || Controler seral number: CTO00007A
. Firmware: 2.79.17.00
A Remarks:
Delete File

ACSPL+ programs from buffer 00 - were successfully saved
ACSPL+ programs from buffer 01 - were successfully saved
ACSPL+ programs from buffer 02 - were successfully saved
ACSPL+ programs from buffer 03 - were successfully saved
ACSPL+ programs from buffer 04 - were successfully saved
ACSPL+ programs from buffer 05 - were successfully saved
ACSPL+ programs from buffer 06 - were successfuly saved
ACSPL+ programs from buffer 07 - were successfully saved
ACSPL+ programs from buffer 08 - were successfully saved
ACSPL+ programs from buffer 09 - were successfully saved
ACSPL+ programs from D-Buffer - were successfully saved
System parameters - were successfully save
Parameters of Axis 0(X) - were successfully saved
Parameters of Axis 1(Y) - were successfully saved
Parameters of Axis 2(2) - were successfuly saved
Parameters of Axis 3(T) - were successfull saved
Adjusting Data of Axis 0(X) - were successfully saved
Adjusting Data of Axis 1(Y) - were successfuly saved
Adjusting Data of Axis 2(Z) - were successfuly saved
Adjusting Data of Axis 3(T) - were successfuly saved
User fie NumOfRestart_f - was successfully saved
I User file SERR_failures_f - was successfully saved

User fie SERR_error_codes - was successfully saved
| User file ECERR_faiures_f - was successfully saved

User fie ECERR_error_codes_f - was successfully saved
User fle ECST_falures_f - was successfuly saved|
User fie commut_falures_f - was successfuly saved
User fie jog_failires_f - was successfully saved
User fie NST fallures_f - was successfully saved
User fie FAULT_before_enable_f - was successfully saved
User fie FAULT after_énable_f - was successfuly saved
User fie FAULT after_commut_f - was successfuly saved
User fie FAULT_after_jog_f - was successfully saved
User fie I - was successfully save
User fie V/ - was successfull saved

A save Report & print Report

Next >>

9. Tosave the report click Save Report. The browser window is displayed:
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3 Savelog x
+ <« SPiiPlus ADK Suitev3.00 > SPiiPlus MMI Application Studic v O Search SPiiPlus MMI Applicati... 2@

Organize New folder Bz - (7]

. -
= This bC Name Date modified Type Size

) 30 Objects Help 26/01/2020 14:24 File folder
[ Desktop

Documents

¥ Downloads

D Music

[&] Pictures

B videos

i 05(C)

= Data (D)

= Kindle (F)

File name: | ~|

Save s type: | “log v

10. Select adirectory and enter a filename. Click Save.

The file extension for all reports s .log.
B

1. To print the report click Print Report.
12. Click Finish to exit the Application Wizard.

4.24 Import Data to Controller
Import Data to Controller is used:
> Toimport arrays and user files to the controller.
> To preview the contents of the array or the user file .

The imported data must be in tabular form (an array of rows and columns), with the columns
separated by either a tab or space.

If you are importing data from an Excel file:

1. Ensure the datais organized in tabular form (rows and columns).
2. Depending on the Excel version you have, click FILE >SAVE AS.

3. Select the folder PROGRAM ARRAYS, and in the FILE NAME box, type a
= name for the file.

4. Inthe SAVE AS TYPE list, click either TEXT (TAB DELIMITED) (*.TXT)or
FORMATTED TEXT (SPACE DELIMITED) (*.PRN).

5. Click SAVE.

1. Select Import Data to Controller from Select a Task.
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CT000007A - Appiication Wi

(R S Sclect a Task

Configure Loading

Configure Saving Application Loader / Saver
Import Array
Importing © Load Applcation to Controller

Loads application from a file on computer to the controller's flash.

Export Array

User files Manager
Copy File

Delete File

[€)

Save Appication to PC
Saves application from the controller’s flash to a file on computer.

Import / Export Arrays

@ Timport Data to Cortroler i
. Imparts data from selected fie on computer to controlier armay.or fie. |

© Bxport Data fiom Controller
Exports data from controller's array or file to selected fie on computer.

Files Manager

@

Manage User Files in Controller
Allows the user to manage user flles on controller's flach.

€]

Copy Fie to Controler
Copies selected fiies from computer to controller’s flash.

€]

Delete File from Controller
Deletes selectad file from controller's flash.

The Application Wizard has 7 different options to choose from: Load Application to Controller, Save Application from Controller, Import Data to Controller, Export Data from Controler, Manage User Fies in Controler, Copy Fie to Controler, and Delete Fie
from Controller.

[ << Back

2. Click Next. The Import Array window is displayed.

CT000007A - Application Wizard X
Import Array

Configure Loading

Configure Saving || Fie: [ Select fie... | (_Browse ]
> Import Array Dsta Type [ ]

Importing
[ show Preview [ Transpose Data

Export Array

User files Manager
Copy File

Delete File

Armay in Controller

File in Controler

Fie NumoOfRestart_f (O Refresh

Import Array step provides the functionalty to load a data file into an ACSPL+array or Fish file in the controler. The data fle can contain integer or floating-poit data. The data fie i read with the columns being sngle-space delimited. A preview of
the data file can be displayed. Refer to the tooktps for a detaied descrption of the

Next >>

3. Click Browse and select the file for importing from the list that is displayed. Then click
Open.
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21 Import array from file X

T <« SPiiPlus ADK Suite v3.00 » SPiiPlus MMI Application Studic v @ Search SPiiPlus MMI Applicati... ©

Organize v MNew folder =2« T e
Translations ~ Mame Date modified Type Size

Troubleshaating Help 26/01/2020 14:24 File folder
Website

[ This PC

_J 3D Objects
[ Desktop
Documents
‘ Downloads
J\ Music

[ Pictures
! Videos

i, 05 (C)

= Data (D)

File name: | | [ Text files (axt) ~|

| Open | ‘ Cancel |

4. You may preview the data of the selected array file by selecting Show preview.

CT0000D7A - Application Wizard X

EGERC RN Export Array

Eonfigure Loading

Configure Saving File: | C:\Program Fles (xB6)\ACS Motion Control\SPiPlus ADK Suite v3.00\SPiPlus MMI Application Studio\Learn1.bxt | [_Browse |
Import Arra
o i ® Array in Controller
> Export Array

Exping Select Scope | Global -
User files Manager

Copy File Select Name  [1 -]
Delete File Data Type [int(100) |

RowRange  from o w1
column Range from [ 1g]

| (2 Change Format |

Format 12345
Transpose Data
© Fie in Controller
Select File NumOfRestart_f *|(© Refresh |
[7] Transpose pata
Show Preview o)
[ 0 [ 0 0 [ 0 0 [ 0 [ [ 0 [ [ 0 [ [ 0 [ 0 0 [ 0 0 [

o I

Export Array step provides the functionalty to save an ACSPL+ array or Fiash file in the controller to a data file in a local file directory. The data file can be written with integer or floating-point data. The data fie is written with the columns being single-
space delimted. A preview of the data file can be displayed. Refer to the tooltps for a detailed description of the corresponding parameters.

[ e [

\

You can transpose the array by clicking Transpose.

You have two options:
> Importing into an ASCPL+ array (or matrix) variable
> Importing into a user-defined array (or matrix) variable

1. Forimporting into an ASCPL+ array:
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> Select Array in Controller.

> You can select from Global variables, or narrow the selection of variables to a particular
buffer by selecting the buffer from the Select Scope dropdown list:

© Array in Controller

Select Scope [ Global
‘Global
Buffer 0
Data Type Buffer 1
Buffer 2
Row Range  fr0 guffer 3

Buffer 4
Colurm Range 10 gyrer 5

Select Name

Format Buffer 6
g

Transpose Dat

© Fle in Controle

> Select the variable name from the dropdown list.

© Array in Controler

% Once you have entered the variable name, the data type is automatically displayed.
K

You have the option of selecting only a portion of the array by entering the range using Row
Range and ColumnRange, as appropriate.

(& Auray in Controler
Selsct Scope [Gobel
DataType  [reak(3)(100)

IEE

RowRenge  From | ofz] to [ 2zl

ColumnRange  From | o] w [ il
Format _L.Mir—H

() Transpose Duta

>  C(lick Next to start the exporting process.
2. Forimporting into afile in the controller’s flash:
> Select File in Controller.

> Either type in a name or select the required file from the dropdown list.
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© Fie in Controler

Select Fle i

v [ORefiesh |
NumoOfRestart_f
SERR_faiures_f
SERR_error_codes_f
ECERR_failures_f
ECERR_error_codes_f
ECST_failures_f
commut_faiures_f
jog_faiures_f
NST_faiures_f
FAULT_before_enable_f
FAULT_after_enable_f
FAULT_after_commut_f
FAULT after_jog_f
1
v

>  C(lick Next to start the exporting process.

The Importing window is displayed with a running log of the process:

| "cro000074 _ Appication vizard x

Select a Task <
Configure Loading

Configure Saving || REPORT ON LOADING PROCEDURE START

A Report time: 2/3/2020 10:21:33 AM
> Importing Fimware version; 2.79.17.00
Controller sjn: CTO00007A
bl Task: Import data from the local fle to the user file on the controler.
User files Manager || Fie type: int(100
Copy File User fle location: c:\user\NumOfRestart_f
Delete File

> Loading data from fie "C:\Program Fies (x86)\ACS Motion Contro\SPiPlus ADK Sutte v3.00\SPiPlus MM Application Studio\Leamn1.bt” to local fle "NumOfRestart_f" - successfully loaded.

LOADING PROCEDURE FINISHED

A save Report [Q Print Report l

<< Back || nexe>> ‘

3. You have the option of saving the log to a file by clicking Save Report which opens a dialog
window:

“1 Savelog X

A | « SPiiPlus ADK Suitev3.00 > SPiiPlus MMI Application Studio v @ | SearchSPiPlus MMI Applicati.. £

E- @

Size

Organize ~  New folder

1 This PC Name Date moviified Tpe
3 3D Objects Help 26/01/2020 1424 File folder
I Desktop

Documents

¥ Downloads

D Music

[=] Pictures

B Videos

oS

= Data (D)

= Kindle (F)

File name: | v

Soveastype: %Jog v

4. Select adirectory and enter a filename. Click Save.
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The file extension for all reportsis.log
=

5. To print the report click Print Report.
6. Click Finish to exit the Application Wizard.
425 Export Data from Controller
gxport Data from Controller is used:
> Toexport arrays and user files from the controller flash to files on the disk
> To preview the content of the array or the user file from the controller

1. Select Export Data from Controller from Select a Task.

CT000007A - Applcation Wizard X
(R R N Select a Task

Configure Loading

Configure Saving Application Loader / Saver
Import Array

Export Array © Load Applcation to Controller

Exporting Loads appication from a file on computer to the controler's fash.
User files Manager || © Save Appication to PC

Copy File Saves applcation from the controller’s flash to a file on computer.,
Delate File

Import / Export Arrays

© Import Data to Controller
Imports data from selected fie on computer to controller array or file.

@ Export Date from Controler
Exports data from controller's amay or fil to selected file on computer.

Files Manager

(©) Manage User Files in Controller

Alows the user to manage user files on controller's flash.
© Copy File to Controller

Copies selected fles from computer to controler’s fiash.
(@) Delete Fie from Controller

Deletes selected file from controller’s fiash.

The Application Wizard has 7 different options to choose from: Load Application to Controller, Save Appiication from Controller, Import Data to Controler, Export Data from Controler, Manage User Fies in Controller, Copy File to Controller, and Delete Fie
from Controler.

| << packc || mext>> || cancel

2. Click Next. The Export Array to the File window is displayed.

3. Click Browse in the Select File field, the browse window is displayed:

selectaTask < | [N
Gonfigure Loading
Bonfigure Saving File: | Select fle... [ Browse

Import Array
Array n Controler
> Export Array
iy select Scope  [Global =

User files Manager

4. Use the browse window to select the directory, and, if applicable, a file name.

Version 3.02 182




SPiiPlus MMI Application Studio User Guide
4. Application Development

21 Export array to file X

1+ < SPiiPlus ADK Suite v3.00 » SPiiPlus MMI Application Studio » v O Search SPiiPlus MMI Applicati... @

Name Date modified Type Size

Organize ¥ New folder
Translations
> L] Troubleshooting Help 26/01/2020 14:24 File folder
> || Website Repository Data 29/01/2020 7:37 File folder
~ [ This PC
> _Ji 3D Objects
> [ Desktop

> 4 Downloads

> b Music

5 [ Pictures

> [§ Videos

» E0SICY &

File name: | Learnl txt vl

Save as type: | Text files ("xt) ~|

A Hide Folders Save

5. Click Save.

You can type a name in the File name field to create a new file.

The Export Array to the File window is displayed:

CT0000074 - Application Wizard X

EE R S Export Array

Configure Loading
Configure Saving File: | C:\Program Files (x86)\ACS Motion Control\SPiPlus ADK Suite v3.00\SPiPlus MMI Application Studio\Leam2.txt | [ Browse |

Import Arrar
" N ® Armay in Controller

> Export Array
Exporting SelectScope | Global g
User files Manager
Copy Fla Select Name  [1 -
Delete File Data Type nt(100) :

Row Range from o 3

Colurnn Range from

Format [ | (3t Change Format |

Transpose Data

@ File in Controller

[NumOfRestart_f ~| [ Refresh |

[ Transpose Data

Show Preview [©)

Export Array step provides the functionalty to save an ACSPL+ array or Fiash fie in the controller to a data fie i a local file directory. The data file can be wricten with nteger or floating-point data. The data file s written with the colurmns being single-
space delimited. A preview of the data fie can be displayed. Refer to the tooktips for a detailed description of the corresponding parameters.

You have two options:
>  Exporting an ASCPL+ array (or matrix) variable
> Exporting a user-defined array (or matrix) variable

1. For exporting an ASCPL+ array:
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> Select Array in Controller.

> You can select from Global variables, or narrow the selection of variables to a particular
buffer by selecting the buffer from the Select Scope dropdown list:

>

Select the variable name from the dropdown list.

© Array in Controler

% Once you have entered the variable name, the data type is automatically displayed.
K

> You have the option of selecting only a portion of the array by entering the range
using Row Range and ColumnRange, as appropriate.
Select Scope | Global -]
Selecttlame |1 7]
DataType  [int(100) I
Rowkange fom| 03]t 93]
Colurn Range from w_af]
For [ 12ms | (3 change Format
Transpose Data
> The current format of the output datais displayed in the Format field. You have the
option to change output format by clicking Change Format.
-1 Change Format X
Format | Decimal M
Width 12 %
Example | 12345 |
>

Version 3.02

Select the required notational format from the Format dropdown list. Where needed,

change the Width and/or Precision. Click Apply.
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You can transpose the array elements by selecting Transpose, for example, if a matrix
has m rows and n columns, selecting Transpose causes it to be saved as a matrix having
nrows and m columns.

You also have the option of viewing the current values of the array elements by
clicking Show Preview.

Show praview (O]

>  C(lick Next to start the exporting process.
2. Forexporting afile in the controller’s flash:
> Select File in Controller.

> Select the required file from the dropdown list.

© Fie in Controller

Select Fle

(O Refresh |

[ Transpose Dat{

Show Preview

1

v

You can transpose the array by clicking Transpose.
% You can preview the data by clicking Show Preview.

>  C(lick Next to start the exporting process.

The Exporting window is displayed with a running log of the process:
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[

|- blew Board - Appkcation Wisard

Select a Task
Conligure Loading EKFOI'“I'IQF&QG ................................................................................................................................................................
Configure Saving
Import array [ S
& Export aray REPGRT O SAVING PROCEDURE START
User flles Hanager Repont timet: 1/26/2010 12:05:21 PH
Copy File Firmmare warsion; 6,50
Delete File Conkroler sin: #hew Board
Task: Export data from the wariable on the controlier to the local file
Wariable type: int{100)
Wariabbe bocation: ghobal
> Sarvine clasta frcen wariable T bo kocal File SC2\SPEPus MM Applcation Shudio - 200 0-01-21 (PROTECTED]|Dutshase|pew Data bxt” = sucosssiuly
ISA\'MPRMM.E FINISHED:
(somtmor

3. You have the option of saving the log to afile by clicking Save Report which opens a dialog
window:

4. Select adirectory and enter a filename. Click Save.

The file extension for all reports s .log.
=

5. To print the report click Print Report.
6. Click Finish to exit the Application Wizard.
4.2.6 User File Manager
User File Manager is used:
> Toview the list of the user files stored in the controller flash
> To preview the contents of the user file
> Todelete some or all user files

1. Select Manage User Files in Controller from Select a Task.
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> Select 3 Task ¢
Configure Loading

Select a Task

Configure Saving Application Loader / Saver
Import Array

Export Array © Load Application to Contraller

Exporting Loads applcation from a fle on computer to the controller's fash.
User files Manager || © Save Application to PC

Copy File Saves appication from the eontroller’s flash to a fie on computer.
Delete File

Import / Export Arrays

Import Data to Controler

Imports data fiom selected fle on computer to controler array of fie.
) Export Data from Controller
Exports data fiom controler's armay of file to selected fie on computer.

-

I§

Files Manager

Warage User Fiee i Controler !
-Allows the user to manage user files on contraller's flashi
) Copy Fie to Controller

Copies selected fies from computer to controller’s flash.

Delete File from Controller
Deletes selected fie from controllers fiash.

@

The Applcation Wizard has 7 different aptions to choose from: Load Applcation to Cantroler, Save Application from Controler, Import Data to Controler, Expart Data from Controller, Manage User Fies in Controler, Copy Fie to Controler, and Delete Fie
from Controller.

Cancel

| << Back

2. Click Next. The Manage User Files in Controller window is displayed:

SelectaTask < er files Manager
Configure Loading
Configure Saving fane) e File Size [bytes]
Export Array SERR_faiures_f int(1) 20 X
> User files Manager ||| gegR_error_codes_f int(2)(1000) 12016 X
;z:’g"t;‘;g ECERR faiures_f int(1) 2 X
ECERR_error_codes_f ink(3)(1000) 12016 X
ECST_falures_f int(7) 1 X
commut_failures_f int(16) 80 X
jog_failures_f int(16) 80 X
NST falures_f int(20) 9% X
FAULT_before_enable_f real(16)(32) 4112 X
FAULT_after_enable_f real(16)(32) 4112 X
FAULT _after_commut_f real(16)(32) 4112 X
FAULT_after_jog_f real(16)(32) 4112 X
1 int(100) 416 X
v real(100) 816 X
Free space: 111 Mb
U Refresh % Delete Selected Fle &' Delete Al i
[Cshow Preview
User Files Manager step provides the functionality to maintain user files located in the controller’s fiash memory. A preview of the data file can be displayed. Refer to the tooktips for a detalled description of the corresponding parameters [m“m‘

3. You select the required file(s) either by pressing Ctrl and clicking the files for selecting
individual files, or select a file and press Shift to select a range of files.
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You can view the contents of a file by selecting the file and then clicking Show Preview.
=

4. Todelete selected files, click Delete Selected. Or click Delete All to remove all of the filesin
the controller flash.

% You can also delete afile by clicking * under the delete column in the file's row.
.~

5. Youare prompted by:

Do you really want to delete selected user files?

[ Yes I [ No ]

Click Yes to delete the file.
6. Click Finish to exit the Application Wizard.

4.2.7 Copy File to Controller

Copy File to Controller is used for copying files from the hard disk to the controller.

1. Select Copy File to Controller from Select a Task.

CT0000074 - Application Wizard X

(SR RE S Select a Task

Configure Loading

PELEEEL T Application Loader / Saver
Import Array

Export Array © Load Applcation to Controller

User files Manager Loads application from a file on computer to the controller's flash.
Copy File © Save Appiication to PC

Delete File Saves application from the controller's flash to a file on computer.

Import / Export Arrays

© Import Data to Controller

Imparts data from selected fie on computer to controler array of file.
©) Export Data from Controller

Exports data from controller’s array o fie to selected fie on computer.

Files Manager

© Manage User Fies in Controller
Allows the user to manage user fies on controller's flash.

& Copy Fle to Controller
| Copies selected flles from computer ta controler’s fash..

) Delete File from Controler
Deletes selected file from controllers fiash.

The Application Wizard has 7 different options to choose from: Load Application to Controlr, Save Application from Controler, Import Data to Controllr, Export Data from Controller, Manage User Files in Controller, Copy File to Controler, and Delete Fie
from Controler.

| << back || mext2>

2. Click Next. The Copy File to Controller window is displayed.
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SelectaTask < | NAEITY
Configure Loading

Configure Sauing || select fil for copying | Select fil... | CBrowse )
Import Array

Export Array Destination Path c\
User files Manager
> Copy File

Copying
Delete File

Copy File step provides the functionalty to copy a fle to the controller's fiash memory. Refer to the took-tips for a detaied description of the coesponding parameters.

3. Click Browse and select the file for copying from the list that is displayed. Then click Open.

3 Select fileto load X

A || <« SPiiPlus ADK Suitev3.00 > SPiiPlus MMI Application Studio v @ | Search SPiiPlus MMI Applicati...
Organize New folder =~ ™M @
Tanslations A Name Date modified Type Size

Troubleshooting Help 26/01/2020 1424 File folder
Website

3 This PC
8 30 Objects
I Desktop
Documents
& Downloads
D Music
=] Pictures
B videos
iy 0S(C)
= Data (D)

File name: | | [ spiftes ¢.5pi) v

4. Select the controller’s path from the Destination Path dropdown list.

T

Select file for copying | C:\Program Files (x86)\ACS Motion Control\SPiPlus ADK Suite v3.00\SPIPlus MMI Application Studio\Leam1.bet

[ Browse |

Destination Path Ci\Learn1.bt

Root directory C:\[sb1218nd.*,sb1218pc.*]
SP directory C:\SB4\DSP\[dsp<0>.55$]
Startup directory C:\SB4\STARTUP\[acspl<00..09>_$3§, par<0..3>.§5%]
C:\SB4\DSP\dsp0.53$
C:\SBA\STARTUPpar. $§5
C:\SBA\STARTUP\par0.65%
C:\SBA\STARTUP\parl.§5%
C:\SBA\STARTUP\par2.65%
C:\SBA\STARTUP\par3. £5%
C:\SB4\STARTUP\acsploo. §5%
C:\SBA\STARTUP\acspl01.§5%
C:\SB4\STARTUP\acsplo2.65%
C:\SBA\STARTUP\acspl03.£55
C:\SB4\STARTUP\acsplod. 655
C:\SBA\STARTUP\acspl05.§55
C:\SB4\STARTUP\acsplo6. 655
C:\SBA\STARTUP\acspl07.$55
C:\SB4\STARTUP\acsplo8. 655
C:\SBA\STARTUP\acspi09.£55.

v

5. Click Next to start the copying process. You are prompted by:
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@ File copying into the controller can take long time. Are you sure that you want to continue?

| 0K [ cne ]

6.

Click OK to start the copying process and wait for the conclusion of the process as indicated
in the Copying window:

CT0000074 - Application Wizard X
SelectaTask <

Copying

Configure Loading —
Configure Saving REPORT ON COPYING PROCEDURE START
fanat sy Report time: 2/3/2020 1:08:55 PM
Export Array Firmware version: 2.79.17.00

- iles M || controler sin: cTocooo7A
User Hes Hanager | Tade Copy fls £o controler.
Copy File

N Copying Copying C:\Program Files (x86)\ACS Motion Contral\SPiPlus ADK Suite v3.00\SPiPlus MMI Application Studio\Leam1.bxt to C:\Learn.bxt - successfully copied.
Delete File

COPYING PROCEDURE FINISHED

[FI Save Report l

[E Print Report l

<< Back || Hext>> ‘

You have the option of saving the log to a file by clicking Save Report which opens a dialog
window:

7.

1 Savelog X
4 || < SPiiPlus ADK Suite v3.00 » SPiiPlus MMI Application Studio v O | SearchSPiPlus MMI Applicati.. £

Orgeonize = New folder = @

3 This PC A Name Date modified Tpe

8 30 Objects Help

I Desktop

Documents

& Downloads

D Music

[i=] Pictures

B Videos

L 05(C)

= Data (D)

 Kindle ()

Size:
26/01/2020 1424 File folder

File name: [

Saveastype: |“Jog

~ Hide Folders

8. Selectadirectory and enter a filename. Click Save.

The file extension for all reports s .log.
=

9. To print the report click Print Report.
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10. Click Finish to exit the Application Wizard.

4.2.8 Delete File from Controller
Delete File from Controller is used for deleting a file from the controller.

1. Select Delete File from Controller from Select a Task.

CTO00007A - Application Weard X
B M| Select a Task

9
Application Loader / Saver

) Load Applecation to Controler
Loads appikcation from 3 fle on computer to the controllrs flsh.
) Save Appleation to PC
Saves application from the controle’s flash to a fle on computer.

Delete File

Import / Export Arrays
© Tmport Data to Controler
Imports data flom selected fle on computer to controler aay or fle.

© Export Data from Controller
Exports data from controler's aay or fie to selected fie on computer.

Files Manager

) Manage User Fes n Controler
Alows the user to manage user fles on controler’ fash.
) Copy Fie to Controller
Copies selected fies from computer to controler’ flash.
' Delete Fie from Controler

The Applcation Wezard has 7 different options to choose from: Load Applcation to Controler, Save Appicaton from Controler, Import Data to Controler, Export Data from Controller, Manage User Fes i Controler, Copy Fle to Controler, and Delete Fle | __ (cnca
from Controler. << Back [ Next>>.

2. Click Next. The Delete File from Controller window is displayed.

cruouon-opecn v [
SelectaTask < | ISR SIS
c 9

Destination Path | C:\

Copy File
> Delete e
Deleting

Delete Fie step provides the functionaity to delete 2 fie from the controler’s flsh memory. Refer to the tooktps for a detalled descrption of the corresponding parameters. Next >> |[+Cancel

3. Select the Destination Path of the file you want to delete from the dropdown list.

Destration Path | B 10|

Root dractary CA[s512160d." S51218967]
osey

4. Type the name of the file.

5. Click Next to start the deleting process. When the process is complete, the deleting log is
displayed.
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A save Report (8 pont report |

(] e

6.  You have the option of saving the log to a file by clicking Save Report which opens a dialog
window:

A Hidefolders Cone

7. Select adirectory and enter a filename. Click Save.

The file extension for all reports s .log.
=

8. To print the report click Print Report.
9. C(lick Finish to exit the Application Wizard.

4.3 Program Manager

Program Manager is your principal tool for programming your SPiiPlus Motion Controller. Using
Program Manager you can:

> Load your programs into the controller’s buffers.
>  Edit the programs in the buffers.
> Runthe programs.

> Debugthe programs.
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Once your programs are running properly, it is highly recommended that you save the

contents of the buffers to the controller’s flash memory (see Saving to Flash). In the
@ event of aloss of electricity, your programs will be restored to the controller’s buffers
upon restart. Not doing this will result in the loss of your programs.

_ J

4.3.1 Activating Program Manager

By default, when you initially enter SPiiPlus MMI Application Studio, Program Manager is
automatically displayed. If you have closed it, you can reactivate it by either clicking it in the
Workspace Tree or by:

1. From the Toolbox click Application Development ([zismmossmm: ) to display the
Application Development tools.

2. Click Program Manager in the Application Development list of tools.

You can also activate the Program Manager using the right-click Add Component
% option of the Workspace Tree - see Controller Right-Click Options.

The Program Manager window is displayed.

CT000007A - Program

Buffer

mpty
mpty

5000000000 0ses
2|22 |L||2| 22 2 Q
< : M
H
®
"
LN
°

R

mpled

CT0000074 - Program Manager X [l te

4.3.2 Program Manager Window Overview
The Program Manager window has 5 columns:
> Buffer - the number of the buffer
> Select - indicates if the buffer has been selected
> Open -indicatesif the buffer has been opened
> Llines - gives the number of program lines in the buffer
>  Status - provides the status of the buffer

There are also two toolbars:
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Buffer Functions ——————————gp| ) [ ® 1 &7 & 10 of 10 buffers ~
Buffer Program Functions = = o b 2 1 m "= 0 o
E g glz % Status
0 O 0 [empty |
] 0 |empty |
: 0O 0 [empty |

> Buffer Functions - these functions are associated with various buffer actions.

> Buffer Program Functions - these functions are associated with various buffer program
actions.

4.3.2.1 Select

The Select column indicates:

& Selected - the buffer has been selected.
Not selected - the buffer has not been selected.

] Unused - the buffer is not being used.

You select a buffer by clicking the icon. You can select any and all buffers with the exception of
Unused buffers.

4.3.2.2 Open

The iconsin the Open column indicate if a buffer is open or not:

Buffer is open.

Buffer is closed.

They also indicate if the bufferisin the Protected mode, for example:
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D A @ T g° & 10 of 10 buffers +
- L B A

T O c
E 3 2 g Status

o 4 ‘compiled |
1 O 0 |empty |
2 [0 0 |empty |
3 [0 0 ‘emptv |
4+ O 0 ‘Empty |
5 O 0 |empty |
s O 0 |empty |
7 0O 0 empty |
s O 0 empty |
s O 0 empty |
D-Buffer 4 ‘ compiled |

CTO00007A - Program Manager X RyGLEeEE] |

There are two icons associated with the Protected mode.

s Hidden - the program in the buffer cannot be viewed.

B Read-Only - the program in the buffer can be viewed, but cannot be changed.

4.3.2.3 Status

The Buffer Status column displays the current status of the buffer. There are four indications
associated with the Status:

empty The buffer is empty.

The program in the buffer has been successfully
compiled but is not running.

|compiled

The program in the buffer is running (the current line

_ in the program that is being executed is displayed as

the program runs).

An error has been detected in the program in the
buffer (the line number shows the first error to be
detected is displayed along with an error message).

Status Right-Click Menu
Right-clicking the Status displays the following menu:
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Open Buffer 0
Compile Buffer 0
Run Buffer 0
Step Buffer 0
Stop Buffer 0
Copy Buffer 0

Paste Buffer 0

Clear Buffer 0

RE T e = Y RE

Disable Autoroutine in Buffer 0

Clicking one of the options activatesit. Your options are:

=2

Open Buffer - opens the buffer.

Compile Buffer - compiles the program in the buffer.

Run Buffer - runs the program in the selected buffer.
r )

When you click this option, the motors start to move. Also, some of the
limits and safety features may be temporarily disabled. To avoid personal
injury or damage to the equipment, check the following before clicking

the button:

@ > Ensure that nothing (people, cables, or other obstacles) is in the path of
the motor or objects connected to the motor.
> Ensure that the motor is securely anchored and that proper safety
barriers, stops, and limits are installed.

_ J

Step Buffer - executes the command where the cursor is currently sitting. Once
executed, the cursor moves down one line.

Pause Buffer - temporarily halts program running in the buffer. The program can be
restarted byRun Buffer.

Stop Buffer - halts the program running in the buffer. The program can be rerun
byRun Buffer.

Copy Buffer - puts contents of the buffer into the clipboard so they can be copied
into another buffer.

Paste Buffer - copies contents in the clipboard into the buffer.

Clear Buffer - removes the contents from the buffer

Disable Autorountine - disables any autoroutine that is in the buffer. When selected

it changes to "Q‘E'Enable Autoroutine in Buffer, which you can select to reenable the
autoroutine in the buffer.

The D-Buffer has a different right-click menu:
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Your options are:

Open D-Buffer - opens the D-Buffer.

= Apply changes - applies any changes you have made in the D-Buffer.

4.3.2.4 Buffer Functions Toolbar

The Buffer Functions toolbar contains:

(ﬂ Load from File - loads the contents of a program file that has been
previously saved into the buffer.

H Save to File - saves the contents of a buffer to a file on the computer.

ﬁj Clear Buffer - deletes the contents of a buffer.

i3 :

) Copy Buffer - copies the contents of a buffer to another buffer.

Q Program Buffer Parameters - sets the PRATE and ONRATE buffer
parameters.

Number of Buffers Selector - select the number of buffers to be

displayed:
B o A ® % & 51 100f 64 buffers[]
i. ., ~ | 10 of 64 buffers
'E‘ﬂ’ TR S g o 6 buffers
3 5 32 of 64 buffers
10 of 10 buffers = z: & i 48 of o4 buffers
0 O o lempt 64 0f ¢ buffers |
o |

The total number of buffers that you can select depends on the
controller. Once you have selected the number, it is stored as part of
the Workspace data.

4.3.2.5 Buffer Program Functions Toolbar

The Buffer Program Functions toolbar contains:

|i| Compile Buffer(s) - compiles the program in the selected buffers
2 Run Buffer(s) - runs the program in the selected buffers.

Version 3.02 197




=2

&

SPiiPlus MMI Application Studio User Guide
4. Application Development

& Warning

When you click this button, the motors start to move. Also, some of the limits and
safety features may be temporarily disabled. To avoid personal injury or damage to
the equipment, check the following before clicking the button:

« Ensure that nothing (people, cables, or other obstacles) is in the path of the
motor or objects connected to the motor.

« Ensure that the motor is securely anchored and that proper safety barriers,
stops, and limits are installed.

Step Buffer(s) - executes the command where the cursor is currently sitting for
the selected buffers. Once executed, the cursor moves down one line.

Pause Buffer(s) - temporarily halts programs running in selected buffers. The
program(s) can be restarted by clicking Run Buffer.

Stop Buffer(s) - halts program(s) running in the selected buffers. The program(s)
can be rerun by clicking Run Buffer(s).

Stop All Buffer(s) - halts all running programs. The programs can be rerun by
clicking Run Buffer(s).

Remove All Breakpoints in Buffer(s) - removes all breakpoints that have been set
in the selected buffers.

Trigger Scope - triggers the display of the signals from the running program.

Clear Buffer(s) - removes the contents from the selected buffers.

4.3.3 Programming a Buffer

Clicking Open Buffer (=) opens the Buffer Editor window in the Workspace which enables you to:

> Enter a program into the buffer manually.

>  Edit an existing program (if it is not Protected).

> View aprogram in the buffer (if it is not Hidden).

> Runthe program and watch the progress and status of each program command.

> Debug the program (steps, breakpoints, start from line).
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Buffer Editor Window

Bufer 0 X
Toolbar —————————> [[E[ 9 ¢ X b d| @8 =% &> 20858 08| »a.

Buffer Status ————————— | congies [n37,c05

Cursor Position —T

Toolbar

The Buffer Editor toolbar contains the following:

L—

I= Line Numbers - toggles the display of line numbers on and off.

© Undo - undoes any changes made and restores the previous contents.
Same as pressing Ctrl+Z.

2

Redo - reverses preceding undo actions. Same as pressing Ctrl+Z.

Cut - deletes the selected contents and places it in the clipboard. Same as
pressing Ctrl+X.

<

Copy - places the selected contents into the clipboard. Same as pressing

-
Ctrl+C.

[ Paste - pastes the contents of the clipboard into the buffer at the cursor

position. Same as pressing Ctrl+V.

] PARAMETER INFO - displays function parameter info. Same as pressing
— Ctrl+Shift+Space

& FORMAT - formats the contents of the buffer. Same as pressing Ctrl+I

] COMMENT - formats the contents of the selected lines. Same as pressing

Ctrl+R
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UNCOMMENT - removes commenting of the selected lines. Same as
pressing Ctri+T

Compile - compiles the program in the buffer. Same as pressing Ctrl+F5.

RUN runs the program in the buffer. Same as pressing F5.

( )

When you click this option, the motors start to move. Also,
some of the limits and safety features may be temporarily
disabled. To avoid personal injury or damage to the
equipment, check the following before clicking the button:
@ > Ensure that nothing (people, cables, or other obstacles) is in
the path of the motor or objects connected to the motor.
> Ensure that the motor is securely anchored and that proper
safety barriers, stops, and limits are installed.

\ J

Step - executes the command where the cursor is currently sitting. Once
executed, the cursor moves down one line. Same as pressing F9.

Pause - temporarily halts a running program. The program is restarted by
clicking Run. Same as pressing Ctrl+P.

Stop - halts arunning program. Same as pressing Shift+F5.

Run to Cursor - executes the program from the start of the program up
to the line where the cursor sits.

Start From - executes the program from the line where the cursor is
sitting.

Set/Remove Breakpoint - sets a breakpoint at the line where the cursor

is sitting. If there is a breakpoint there, it removes the breakpoint. Same
as pressing Ctrl+B.

Remove All Breakpoints - removes all breakpoints that have been set.

Find - activates a search for a user-entered string. Same as pressing
Ctrl+F.

Find & Replace - activates a search for a user-entered string, and replaces
it with another user-entered string.

Used for typing in the program commands.
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Status Line

The Status Line provides the status of the program in the buffer. There are four colors associated
with the Status:

> White - the buffer is empty.
> Yellow - the program in the buffer has been successfully compiled but is not running.

> Green -the program in the buffer is running (the current line in the program that is being
executed is displayed as the program runs).

> Red -anerror has been detected in the program in the buffer (the error number, line
number, and a brief description of the error of the first error to be detected is displayed).

Cursor Position

Informs you of exactly where in the program the cursor sits.
4.3.3.1 Entering a Program

To enter a new program into a Buffer or modify an existing program:

1. In Program Manager click Open Buffer (=) of the buffer (or click its Status Line). This opens
the Buffer Editor Window.

L compies i1, Gol1

2. Typeinyour program.
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4 A

You can view the value of a variable in the program by letting the mouse pointer linger
on the variable. Variables of any type - ACSPL+, user-defined, scalar, arrays (the first 30
elements) - can be viewed.

The current value is displayed in popup window by the mouse pointer.

% Standard varizble FROS =

cocooo

2
=8
=
2
2

=)

coccoccooZoccocos
g

cococooon coooooo
coococoooo soooooo

cococoooo

3. Click Compile () or press Ctrl+F5. Check the Status Line that the program compiled
successfully.

Any work made within a buffer window is stored locally within the MMl workspace. It is
% only written to the controller upon compilation (even if compilation fails).
r

If there is an error in your program, the Status Line provides the error number, the line
% number in which the error is detected, and a brief description of the error. Refer to
7 Chapter 6 of the SPiiPlus Command & Variable Reference Guide for details of errors.

_ y

4.3.3.2 Programming the D-Buffer

The D-Buffer is an additional special buffer that provides a place for the definitions of axis names
and global variables. At start-up, the controller loads the D-Buffer before any other buffers.

% Executing programs and autoroutines is not supported in D-Buffer.
i

Axes and global variables defined in D-Buffer are not required to be defined in other buffers
before use. However, such redefinition is not an error, if all the attributes of the definitions are
identical.

To program D-Buffer:

1. In Program Manager click Open Buffer (=) of D-Buffer (or click its Status Line). The D-Buffer
is displayed:
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, 190,191,152, 193, 194,195, 195,197, 198, 199
V9,780,781, V92,93, V34, V95, Va5, V97, VI8, V99

compiled

,
[n4, col52

D-Buffer differs from other buffers in that it contains default contents. Other buffers
are empty, by default, but the default contents of D-Buffer contain a set of definitions
[# that provides compatibility with previous Firmware versions.

2. Enteryour variable definitions.
You have the following functions on the D-Buffer editor toolbar:

1—
3—

2

[

Version 3.02

Line Numbers - toggles the display of line numbers on and off.

Undo - undoes any changes made and restores the previous contents.
Same as pressing Ctrl+Z.

Redo - reverses preceding undo actions. Same as pressing Ctrl+Z.

Cut - deletes the selected contents and places it in the clipboard. Same as
pressing Ctri+X.

Copy - places the selected contents into the clipboard. Same as pressing
Ctrl+C.

Paste - pastes the contents of the clipboard into the buffer at the cursor
position. Same as pressing Ctrl+V.

PARAMETER INFO - displays function parameter info. Same as pressing
Ctrl+Shift+Space
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& FORMAT - formats the contents of the buffer. Same as pressing Ctrl+l
o= COMMENT - formats the contents of the selected lines. Same as pressing
= Ctrl+R
o= UNCOMMENT - removes commenting of the selected lines. Same as
= pressing Ctrl+T
= APPLY CHANGES - writes changes to the current buffer.
B Find - activates a search for a user-entered string. Same as pressing
: Ctrl+F.
rh Find & Replace - activates a search for a user-entered string, and replaces
|

it with another user-entered string.

3. Click Apply changes (#) and close the window.
4.3.3.3 Loading Programs from a PC File

To load programs from a PC file:

1. In Program Manager click Load from File (=), the Load Program dialog window is displayed:

-4 Load Program X

Application

\ | Cerowse |
Information

Load the programs to the following buffers:

Programs Buffers

Program 0

Program 1

Program 2

Program 3

Program 4

Program 5

Program 6

Program 7

Program 8

Program 9

Program 10

Program 11

Program 12

Program 13

AR

Program 14

| Load | [ Cancel l

2. (lick Browse to search for the file (when found, select the file).
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Program files have a prg file extension.
=

3. (Click OK, the Load Program dialog window displays the default buffer location of each
program contained in the selected file, for example:

-4 Load Program X
Application
| C:\Program Files (xB6)\ACS Motion Control\SPiiPlus ADK Suite v3.{ [__Browse |
Information
Controller version = 2.79.17.00 -
Date = 2/6/2020 10:15 AM
User remarks =
File "Learn1.prg’ contains 1 program.
Programs Buffers
D- Program D-Buffer ~[ =
Program 1 A
Program 2 | |7
Program 3 MER
Program 4 -
Program 5 v
Program 6 v
Program 7 v
Program 8 A
Program 9 -
Program 10 -
Program 11 -
Program 12 v
Program 13 v
Program 14 v .
[ wad | [ cane |

You can reassign the buffer location by clicking the Buffers field of the program and selecting the
buffer from the list:
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“3 Load Program X

Application

‘ C:\Program Files (x86)\ACS Motion Control\SPiiPlus ADK Suite v3.d [ Browse ]
Information

Controller version = 2.79.17.00 -
Date = 2/6/2020 4:33 PM
User remarks =

File "Learn2.prg’ contains 2 programs.

Programs Buffers
Buffer 0 -
Select All -

D Progm |
Program 2 | Buffer 1
————[_| Buffer 2
Program 3 [T Buffer 3
[] Buffer 4
Progmmd | s B
Program 5 [] Buffer 6
| D Buffer 7 —

Program & [ Buffer s
Program 7 [ Buffer 9

(] Buffer 10 —
Program & (] Buffer 11
[ ] Buffer 12 *
LProaem® | puffer 13 |
program 10 || Buffer 14
—— [ | Buffer 15 —
Program 11 | Buffer 16
Pr 12 [ Buffer 17
(OO 12 Buer 18 |
program 13 |[C] Buffer 19
— [l Buffer 20 T
Pri 14
LrogEm s | ( 0K I Cancel -
l Load ] l Cancel ]

N
You can load the same program into more than one buffer.
=
J
r )
For controllers set to the Protected mode, if a buffer is tagged with = (Hidden buffer)
or = (Read-Only buffer), you cannot load a program into it.
% You can load a program for the D-Buffer only into the D-Buffer.
q J

4. Click OK.

4.3.3.4 Saving Programs to PC File

Any program in a buffer window can only be saved after compilation.

To save programs from the buffers to a PCfile:

1. In Program Manager click Save to File (n ), the Save Buffers dialog window is displayed:
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-4 Save Buffers x

Save As...
| | [Browse |
Remarks

4 Buffers H
Buffer 0
[ Buffer 1
Buffer 2
[C] Buffer 3
[ Buffer
[ Buffer
[C] Buffer
[C] Buffer 7
[C] Buffer 8

[= BT R

| Save | [ Cancel

2. C(lick Browse to open the browser.

3. Drilldown to the directory into within which you want to save your program files, and
either select an existing file (for overwriting), or enter a new file in File name and click
Save. You return to the Save Buffers dialog window.

4. Select the buffers you want to save in Buffer Tree.

For controllers set to the Protected mode, if a buffer is tagged with (Hidden
=@ buffer), you cannot save it to afile.

5. Click Save.

4.3.4 Saving Programs to Flash Memory

1. Inthe Program Manager, click Save to Flash (@ ); the Save to Flash dialog window will
open.
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Save To H .-r - - -_ ]
User: | |
Application: | |
Remarks:
Simulator Save Options - "Check” / "Uncheck All" option is available by dlicking on checkbox at the column’s header

[¥| ACSPL+ Programs ||| Configuration Paramet...|[ | SP Programs ||| user Arrays

Buffer 0 a System a SP#0 8 1

Buffer 1 Axis 0 sPEl v

Buffer 2 fxis 1 Spx2

Buffer 3 Mxis 2 SP#3

Buffer 4 Axis 3 Spx4

Buffer 5 s 4 SPE5

Buffer 6 Axis 5 Spi6

Buffer 7 Mxis 6 sP#7

Buffer & Axis 7 Sp#g

Buffer 9 s 8 sP#g

Buffer 10 Axis 9 SP#10

Buffer 11 Mxdis 10 SP#11

Buffer 12 Axis 11 SP#12

Buffer 13 Axis 12 Sp#13

Buffer 14 Axis 13 Spx14

- 8= 1 — ]

Show Preview @

2. Fillin User, Application, and Remark text boxes as appropriate.
3. Click Save.

4.3.4.1 Clearing Buffers

You can clear the contents of any or all buffers by:

1. In Program Manager click Clear buffers (&), the Clear Buffers dialog window is displayed:

“4 Clear Buffer(s) Dialog b

Clear selected buffers:
4 [l Buffers
Buffer 0
Buffer 2
D-Buffer

2. Select buffer(s) to be cleared.

For controllers set to the Protected mode, if a buffer is tagged with (Hidden
% buffer) or @ (Read-Only buffer), you cannot clear a program from it.
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3. Click Clear.

You can also make use of the popup menu that appears when you right-click the
=—| buffer Status Line (see Status Right-Click Menu).

4.3.4.2 Copying Buffers

To copy programs from some buffer to others:

1. In Program Manager click Copy buffers ( &° ), the Copy Buffers dialog window is displayed:

1 Copy Buffer(s) Dialog X

Source Buffer: Destination Buffer(s):

Buffer 0 Option name
Buffer 2 4 [ Buffers

[[] Buffer 0
[] Buffer 1
[ Buffer 2
[ Buffer 3
[] Buffer 4
[] Buffer 5
[ Buffer 6
[] Buffer 7
[ Buffer &
[] Buffer 9
[] Buffer 10
[ Buffer 11
[] Buffer 12
[] Buffer 13

=

o

| Copy Buffer(s) | [ Cancel

Note that a buffer cannot be copied into itself.

Select the buffer from which to copy.

4 A

For controllers set to the Protected mode, if a buffer is tagged with (Hidden

== buffer), you cannot copy the file. However if the buffer is tagged with - (Read-Only
buffer), it can be copied into another buffer so long as the destination buffer is not

Read-0nly.
\ J
2. Select the buffer(s) into which to copy.
3. Click Copy.

You can also make use of the popup menu that appears when you right-click the
% buffer Status Line (see Status Right-Click Menu).
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4.3.5 Stepping Buffer Program

To aid you in debugging your program or programs you can use the Program ManagerStep
function to run programs step-by-step. You have the option of using this function on a single
buffer or a number of buffers.

4.3.5.1 Stepping Single Program

To run asingle buffer program step-by-step:

1. If the bufferis not open, click Open Buffer (=) of the required buffer in the Program
Manager.

2. Inthe Buffer Editor Window click Step Buffer (=) or press F9.
Note that the Status Line in the Program Manager turns green (indicating that the program
isrunning) and the line number of the command being executed is displayed.
In addition an arrow appears indicating the line being executed:

1 int Bxis
© 2 RAxis=26
3 SET FEOS (Axis)=1000
4
stop

The Status Line in the Buffer Editor Window indicates Suspend. If an error is detected, it

turnsred.

3. Continue clicking Step Buffer until you have reached the end of the program.

You can stop the program at any point and reset it by clicking Stop () or pressing

4.3.5.2 Stepping Multiple Programs

To run several buffer programs step-by-step simultaneously:
1. In Program Manager select the buffersin the Select column.

2. Click Step Buffer(s) (=) .
4 )

You can also make use of the popup menu that appears when you right-click the
% buffer Status Line (see Status Right-Click Menu).

% The Status for each selected buffer turns green (indicating that the program is running
¥ inthem)and the line number of the next command is displayed.
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My controller - Program Manager
DA ® fH &° & 10 of 64 buffers
P 0 TR0 e

0 = 4 [B |
1 0 0 empty |
2 = 4« [k |
3 0 0 \emptv |

If an error is detected in any of the buffers, the buffer’s status turns red and the program
line number of the error is displayed.

3. Continue clicking Step Buffer(s) until you have reached the end of the programs.

=
% You can stop the programs at any point and reset them by clicking Stop Buffer(s) ( = ).
[+

4.3.6 Setting/Removing Breakpoints

A breakpoint is an intentional stopping or pausing place in your program, put in place for
debugging purposes. More generally, a breakpoint is @ means of acquiring knowledge about the
buffer program during its execution. During the interruption, you can inspect the test environment
(logs, memory, files, etc.) to find out if the program functions as expected.

Setting Breakpoints
To set a breakpoint:
1. In Program Manager click Open Buffer (=).
2. Scrolldown to the line at which you want to set the breakpoint.

3. Click Set Breakpoint (®). A red ball is displayed to the left of the line indicating that a
breakpoint has been set.

5 SET FPOS (Axist+l)=1000
€ SET FPOS (Axis+2)=1000

9 laetconf (205,AXIS,0b100000000)
[ JEUN--signmark Axia, 1, O

11 a3gsignmark Axis+l, 1, 0

12 asaignmark Axis+2, 1, O

13 assignpeg Axis,0b100,0b11

14 LA3SIGNPOUIS Axis,0,0b0

15 A3SSIGNPOUIS Axis+l,1,0b0

16 AS5IGNPOUTS Axis+2, 2,0b1

17 enable (Rxis)

You can set as many breakpoints as you want. Once you have set the breakpoints, you can
run the program (see Running/Stopping Buffer Programs). It will run up to the line
containing the breakpoint, and then pause. When you execute it again, it will run from this
line to the next breakpoint.

Removing Breakpoints
To remove breakpoint:

4. In Program Manager click Open Buffer (=).
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5. Scrolldown to the line where the breakpoint is set (indicated by the red ball).

Click Remove Breakpoint (®). The red ball indicated that a breakpoint has been set for line is no
longer displayed.

You can remove all of the breakpoints by clicking Remove All Breakpoints in Buffer (#).

4.3.7 Disable/Enable Autoroutines

Autoroutines are similar to hardware interrupts. In distinction to routines that must be explicitly
executed (by way of the ACSPL+ CALL command), the autoroutine is automatically executed when
a specific condition is satisfied. The routine interrupts the currently executing program, executes
the commands specified in the autoroutine body, and then returns control to the interrupted
program.

To disable autoroutines in single buffer:
1. Right-click the buffer.

2. Select Disable Autoroutines in Buffer (o) from the popup-menu.

% Note that the option changes to Enable Autoroutines in Buffer a.
r

To reenable the autoroutines in the buffer:
1. Right-click the buffer.

2. Select Enable Autoroutines in Buffer from the popup-menu.

4.3.8 Setting Program Buffer Parameters

There are two program buffer parameters:

> PRATE - defines the program execution rate in buffer. The execution rate is PRATE lines
per each MPU cycle. Its value ranges between 1 (default) and 10 (maximum).

> ONRATE - When an autoroutine executes in the program buffer, the execution rate is
ONRATE lines per each MPU cycle. Its value ranges between 1 (default) and 10 (maximum).

4 )

PRATE is used only if no autoroutine is activated in the buffer. While an autoroutine is
executed, ONRATE defines execution rate.

For example, if PRATE is set to 1 for a buffer, but ONRATE is set to 4, the program in the
% buffer will be executed one line per one controller cycle, and any autoroutine specified
# inbuffer that interrupts the program will be executed four lines per one controller
cycle. When the RET command that terminates the autoroutine is executed, the
controller switches back to the rate of one line per one cycle.

\ J

To set the program buffer parameters:

1. In Program Manager click Program Buffer Parameters (). The Program Buffer Parameters
window is displayed:
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3 Program Buffe Parameters

Buffer Number Program Rate (PRATE) Autoroutine Rate (ONRATE)
o 1 1

s

2. For each buffer enter the required PRATE and ONRATE values, as appropriate, and click
Close.

To set the value to the default, click Default.
=

If you have changed any of the values, the following prompt appears:

You changed one or more configuration parameters. Do you want to save changes in the flash memory?

[ Yes ] I No ]

If you want to save the changes to the SPiiPlus Motion Controller flash (recommended), click Yes.
The Save to Flash window is displayed (note that System is selected):

Save To Flash Eloes)
e | ]
Application: | |
Remarks: ‘
My controller Save Options - *Check” / "Uncheck Al option s av:

[JACSPL+ Programs | i

Buffer 0 - | [ system

Buffer 1 )

Buffer 2 s 1

Buffer 3 s 2

Buffer 4 Axis 3

Buffer 5 s 4

Buffer 6 Axis 5

Buffer 7 s 6

Buffer 8 xis 7

Buffer 9 )

Buffer 10 s 9 SP#10

Buffer 11 s 10 P11

Buffer 12 s 11 sp#12

Buffer 13 s 12 SP#13

Buffer 14 | || T spe1a

Show Preview D)

3. Enter:
>  Your name in the Name field (optional).
> Application name in the Application field (optional).
> Appropriate remarks in the Remarks field (optional).
4. Click Save.

4.3.9 Running/Stopping Buffer Programs
Running Buffer Programs

To run the buffer program(s):

1. In Program Manager select the buffer (or buffers) in the Select column.
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2. Click Run Buffer(s) (»).

Run Buffer(s) causes the motors to move. Also, some of the limits and safety features
may be temporarily disabled. To avoid personal injury or damage to the equipment,
check the following before running the program:

@ Ensure that nothing (people, cables, or other obstacles) is in the path of the
motor or objects connected to the motor.

Ensure that the motor is securely anchored and that proper safety barriers,
stops, and or limits are installed.

If you are working in the Buffer Editor, you can use Run» or pressF5to run the
% program.

\_ J

Pausing/Stopping Buffer Programs
To pause programs while running:
In Program Manager select the buffersin the Select column.

Click Pause Buffer(s) ().

% You can restart the programs by clicking Run Buffer(s) b
L~

To stop programs:
1. In Program Manager select the buffer in the Select column

2. Click Stop Buffer(s) (m).

For Pause Buffer and Stop you can also make use of the popup menu that appears
% when you right-click the buffer Status Line (see Status Right-Click Menu).

To stop all programs that are running click Stop All Buffer(s) (=£).

If you are working in the Buffer Editor, you can use Pause wor pressCtrl+P to pause the
=—| program, and Stopmor press Shift+F5 to stop the program.

4.3.10 Trigger Scope
Once the programs are running, you can analyze the motion using the scope.
To make use of the Scope when running your programs:

1. Activate the Scope (see Activating the Scope).

2. Setthe Scope display to Single and Autofit.
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@],

4. Inthe Select column select the buffer you want to run and click Run Buffer(s) (» ).
You get adisplay like this:

3. In Program Manager click Trigger Scope (

Simulator - Scope

-1.643 -0.643 0.357 1.357 2.357 3.357 4.357 5.357 6.357 7.357 8.357
CH1 (units)

O Single ¥ OO & .ZoomXZ M

| signals [ Cursors |
Number | 4 =/ Display | Xy-cH1  ~| [[]Q Grid
Channel State Variable Axis/Index Scale / Limits Shift Y Scale
X on RPOS (0) 1 units/div 5.000 div None
B o RPOS w Lunits/div [ 5.000 div None
cHa off RVEL () 1E-20 units/div | 5.000 div None
| e FACC [0 1E-20 units/div | 5.000 div None

4.4 Protection Wizard

The controller can be in one of two modes:

> Protected Mode - certain restrictions are placed on the programs in the controller’s
Program buffers. Usually this mode is used to ensure that the programs cannot be edited.

> Not Protected Mode - no restrictions are placed on the Program buffers.

The Protection Wizard is used for setting and unsetting the Protection Mode of the controller. It
leads you through the performance of the following tasks:

> Define Protection
> Update Protection
> Remove Protection

> View Protection

4.4.1 Starting Protection Wizard

1. From the Toolbox click Application Development (| s ossoanene ) to display the
Application Development tools.

2. Click Protection Wizard in the Application Development list of tools.
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You can also activate the Protection Wizard using the right-click Add Component
% option of the Workspace Tree - see Controller Right-Click Options.

The Protection Wizard Task window is displayed in the workspace.

imuator - Prot zar
2 Ml Select a Task

1 Lel
Mode: Not Protected

© Define Protecti

of requiar buffers and standard variables. Set password and switch to protection mode.

3. Select the task you want to perform by clicking the appropriate button and then click Next.

r )
If the controller isin the Not Protected mode, the only task available is Define
Protection.

[ If the controllerisin the Protected mode, the tasks available are: Update Protection,
Remove Protection, and View Protection Status.
q J

4.4.2 Define Protection

The Define Protection task enables you to put the controller into the Protected Mode and to set
certain restrictions on the programs stored in the controller’s buffers.

To define Protection:

This task, and this task only, is available if the controller isin the Not Protected mode.
=

1. Since thisis the only task available, click Next. The Set Protection Level window is
displayed.

Simulator - Protection Wizard X

LR I Select Protection Level
3 Select Protection Le|
Buffers Protection

Variables Protection|| @ Application Protection

Mode: Not Protected

Advanced Protectio Allows to protect specified buffers from editing
BrerewiChanes ) Intellectual Protection

Set Password Allows to protect specified buffers from viewing and editing
Task’s report

() Custom Protection
Allows to protect specified buffers from viewing and editing
Allows to protect specified varibales from editing
Allows advanced protection options

There are three tasks that can be performed from the Select Protection Level window:

>  Application Protection
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> You perform this task to set the program in the specified buffers to Read Only, that is, it
can be viewed but cannot be modified.

> Intellectual Property Protection

> You perform this task to set the program in the specified buffers such that its contents
cannot be modified and cannot be seen.

> (Custom Protection

> There are three tasks that can be performed from the Custom Protection window:

> You can set the program in the specified buffers such that its contents cannot be
modified and/or cannot be seen.

> You can set specified variables to Read Only, that is, it can be viewed but cannot be

modified.

> You allow the system to be reconfigured.

4.4.2.1 Setting Application Protection

1. Toset Application Protection, select the button next to Application Protection. Then click
Next. The Buffers Protection task is displayed.

Simulator - Protection Wizard X

Select a Task <
Select Protection Le

» Buffers Protection
Variables Protection
Advanced Protectiol|
Preview Changes
Set Password
Task's report

Buffers Protection

Mode: Not Protected

Buffers No edit
Buffer 0
Buffer 1
Buffer 2
Buffer 3
Buffer 4
Buffer 5
Buffer 6
Buffer 7
Buffer 8
Buffer 9
Buffer 10
Buffer 11

OEEEEEEEEEEE

By selecting the Prevent from editing checkbox you set the program in the buffer to
% Read Only, that is, it can be viewed but cannot be modified.
L~

2. Click Next. The Preview Changes window is displayed:
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Simulator - Protection Wizard X

Eo A REC SR Preview Changes
Select Protection Le

Buffers Protection
Variables Protection||| Buffers  No Edit Before No Edit After

Mode: Not Protected

Advanced Protectiol| || Buffer 0 [l O

> Preview Changes g”;‘” ; E E
: uffer

Set P Buffer 3 =] @]

Task's report Buffer 4 B

Buffer 5 [} 0

Buffer 6 =] @]

3. (Check that the proper Protections are set. If they are, select Accept Changes. Click Next.
The Set Password window is displayed.

Simulator - Protection Wizard X

Select a Task <
Select Protection Le
Buffers Protection
Variables Protection
Advanced Protectiol
Preview Changes
> Set Password
Task's report

Set Password

Mode: Hot Protected

Only English letters, digits, and symbols are alowed
Newr password | ‘

Confirm password | \

4. If you want to set a user password to prevent unauthorized personnel from removing
Protection, type it into the Enter password and Confirm password fields.

A password is not required.
=

5. Click Next. The controller is rebooted. Wait for the notification of a successful restart.

Controller Reboot
Simulator

Restart was completed successfuly.

The controller must be restarted, otherwise the protected programs can become

% corrupted.
F,

6. Click OK.

The Report window is displayed.
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Mode: Protected

Protection From Viewing - OFF
Buffer 47 set to:
01|~ protection From Editng - OFF
Protection From Viewing - OFF
Buffer 48 set to:
fotection From Editng - OFF
Protection From Viewing - OFF
Buffer 49 set to:
rotection From Edtng - OFF
Protection From Viewing - OFF
Buffer 50 set to:
rotection From Edtng - OFF
Protection From Viewing - OFF
Buffer 51 set to:
rotection From Edtng - OFF
Protection From Viewing - OFF
Buffer 52 set to:
rotection From Edtng - OFF
Protection From Viewing - OFF
Buffer 53 set to:
Protection From Edtng - OFF
Protection From Viewing - OFF
Buffer 54 set to:
Protection From Edtng - OFF
Protection From Viewing - OFF
Buffer 55 set to:
Protection From Edtng - OFF
Protection From Viewing - OFF
Buffer 56 set to:
Protection From Edtng - OFF
Protection From Viewing - OFF
Buffer 57 st to:
rotection From Edtng - OFF
Protection From Viewing - OFF
Buffer 58 set to:
Protection From Edtng - OFF
Protection From Viewing - OFF
Buffer 59 st to
Protection From Edtng - OFF
Protection From Viewing - OFF
Buffer 60 st to:
fotection From Editng - OFF
Protection From Viewing - OFF
Buffer 61 set to:

||| save report. & pint report

[—]
The task report shows a detaled log of the protection status appled o the controler. Mecoack |[ Next>>

7. Tosave the report click Save report. The browser window is displayed:

=1 Save As X
1’ » ThisPC » Data(D:) » Projects » MMI_Leam «|® | search MMI_Leam )

Organize « Mew folder f== - o

Website ~ Marmne Date modified Type Size

& mispc No items match your search.
_J 3D Objects
[ Desktop
Documents
* Downloads
J5 Music
[&] Pictures

. Videos

s 05(C)

- Data (D)
v < >
a .
File name: w
Save as type: | *.xt ~
4 Hide Folders Save | | Cancel

8. Select adirectory and enter a filename. Click Save.

The file extension for all reportsis.log.
B

9. Toprint the report click Print report.
10. Click Finish to exit the Protection Wizard.

4.4.2.2 Setting Intellectual Property Protection

1. TosetIntellectual Property Protection, select the button next to Intellectual Property
Protection. Then click Next. The Buffers Protection task is displayed.
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Simulator - Protection Wizard X

B LECC RN Buffers Protection
Select Protection Le|
> Buffers Protection
Variables Protection||| Buffers  [T] No edit no view
Advanced Protectiolf || Buffer 0 0 -
Preview Changes Buffer 1
Set P rd Buffer 2
asswo Buffer 3
Task's report Buffer 4
Buffer 5
Buffer 6
Buffer 7
Buffer 8
Buffer 9

Mode: Protected

1

By selecting the Prevent from editing and viewing checkbox, you set the program in
% the specified buffers such that its contents cannot be modified and cannot be seen.
[+

2. Click Next to preview changes and follow step 3 through step 10 in Setting Application
Protection to complete setting protection and to exit the Protection Wizard.

4.4.2.3 Setting Custom Protection
4.4.2.3.1 Custom buffer protection

1.  Toset Custom Protection, select the button next to Custom Protection. Then click Next.
The Buffers Protection task is displayed.

Simulator - Protection Wizard X

Select a Task <
Select Protection Le|
> Buffers Protection
Variables Protection| || Buffers [l No edit [ No view
Advanced Protectiol| || Buffer 0 O a o
Preview Changes Buffer 1
rd Buffer 2
SetP Buffer 3
Task's report RBuffer 4
Buffer 5
Buffer 6
Buffer 7
Buffer 8
Buffer 9

Buffers Protection

Mode: Protected

IoEOCEEEO
IoEEEEEEO

By selecting the Custom Protection checkbox, you set the program in the specified
% buffers such that its contents cannot be modified and/or cannot be seen.
L~

2. Click Next. The Variables Protection Task is displayed.

4.4.2.3.2 Custom variable protection
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Simulator - Protection Wizard X

st IR Variables Protection
Select Protection Le
Buffers Protection || M0d¢: Protected
> varables protection||| = | B ||
Advanced Protectiol | |, [ ] axis_state
Preview Changes || & yotion
?;:“:::1‘1 [ safety_control
4 [¥] Program_Execution_cControl
NRATE
PFLAGS
PRATE
[ system_Configuration
1 [¥] Avis_Configuration
b [¥] Communication
b [¥] commutation
b [¥] Nanomotion
» [¥] Induction_Moter
» [¥] Servo_Loop
» [ Miscelaneous
——

o= [A)
% You can click E to sort the variables by groups, or 2 tosort alphabetically.

[

1. Select the appropriate Read only box to prevent the variables from being edited.

You can either set all the variables in a group by selecting the Read only box, or expand

the groups by clicking the tree expansion button: * and marking individual variables for
read only.
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Variables Protection

Mode: ot Protected

* bl 12

| Varisbies Protected (Read only)

- Mickion
ACC
= DEC
— ERK
- KDEC
NVEL
— TPOS
— WEL
- YELERK
B Safety_Cortrol
(- Program_Execution_Contral
[E System_Configurstion
- oo _Configuration
BB Commumication
- Canmmutation
- Servo_Loop
- Msoelanecus
@ Obealats

EEEEEEEREEOOEOCOOO®

2. Click Next. The Advanced Protection Task is displayed.

4.4.2.3.3 Advanced protection options

simuator - Protection Wizard X
St S| Advanced Protection
Select Protection Le

Buffers Protection || "100% Protected
Variables

> Advanced Protectio|
Preview Changes

[ Allow system reconfiguration

Set Password
Task's report

1. Toallow system configuration, select the checkbox.

2. Click Next to preview changes and follow step 3 through step 10 in Setting Application
Protection to complete setting protection and to exit the Protection Wizard.

4.4.3 Update Protection

The Update Protection task enables you to make changes in Protection settings.

This task is available only if the controller is in the Protected mode.
=

To update Protection data:
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1. Select Update Protection in the Select a Task window.

Simubtor - Protection Wiard X
Select a Task

Mode: Protected

> Selecta Task <
Select Protection Le|
Buffers Protection

Variables Protection|| )
Advanced Protectiol
Preview Changes || o Upciate

Set Password Change current protection status of regular buffers and standard variables.
Task's report
© Remove Protection

Switch controller to configuration mode. Enter password, if it was set.

) View Protection Status
View current protection status of standard varibles and regular buffers.

2. C(lick Next. The Set Protection Level window is displayed.

Simubator - Protection Wizard X

C e R Select Protection Level
> Select Protection Le|

Buffers Protection
Variables Protection| © lc
Advanced Protectiol
Preview Changes
Set Password
Task's report

3. You have the option of changing the Protection by selecting the appropriate buttons:

> To change Application Protection settings, select the button next to Application
Protection. Then click Next and follow the procedure described in Setting Application
Protection.

> Tochange Intellectual Property Protection settings, select the button next to Intellectual
Property Protection. Then click Next and follow the procedure described in Setting
Intellectual Property Protection.

> To change Custom Protection settings, select the button next to Custom Protection. Then
click Next and follow the procedure described in Setting Custom Protection.

In the selected protection task, you enable protection or cancel an existing Protection

7]

= by clicking the selected checkbox ( ) to toggle it on or off.

4.4.4 Remove Protection

The Remove Protection task enables you to disable the Protection mode.

This task is available only if the controller is in the Protected mode.
=

To remove Protection:

1. Select Remove Protection in the Select a Task window.
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Simultor - Protection Wiard X

> Select 2 M| Select a Task
Select Protection Le|

Mode: Protected

Buffers Protection
Variables Protection|| O Define Protectio

‘Advanced Protectiol Define protection of regular buffers and standard variables. Set password and switch to protection mod
Preview Changes || ¢, ypdste protection

Set Password Change current protection status of regular buffers and standard variables.

Task's report.
® Remove Protection

Switch controler to configuration mode. Enter password, if it was set.
© View Protection Status
View current protection status of standard varibles and regular buffers.

2. Click Next. The following notification appears:

i Are you sure you want to remove protection?

[ Yes J [ No

3. The Enter Password dialog is presented.

Simulator - Protection Wizard X

Select a Task <

Select Protection Le

Remove Protection

Mode: Protected

Buffers Protection

Variables Protection
Enter password

Advanced Protectiol|

Preview Changes
Set Password

? Remove Protection
Task's report

4. Enter the password and click Next. The following dialog appears

i All buffers and variables will be saved to flash. Continue?

l Yes l [ No

5. Click Yes. Another confirmation dialog appears.

The Controller Reboot operation reloads the application from
the flash memory and restarts the controller.

[ ok ][ conee

6. Click OK

7. Wait for the appearance of a successful restart message:
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Controller Reboot
Simulator

Restart was completed successfully.

8. C(lick OK. The Report window is displayed:

Simulstor - Protection Wizard X

Select a Task <
Select Protection Le
Buffers Protection
Variables Protection
Advanced Protectiol

Preview Changes Report time: 2/11/2020 9:40:44 AM
Firmware version: 2.79.18.00

Set Password Controller s/n: Simulator

Remove Protection || T25k: Remove

Task's report

Mode: Not Protected

REPORT ON PROTECTION REMOVING PROCEDURE

> Task's report

PROTECTION REMOVING PROCEDURE COMPLETE

[ FA save report @ Print report

The task report shows 3 detailed log of the protection status applied to the controller. ‘ P— H s ‘

9. Tosave thereport click Save report. The browser window is displayed:

1 Savelog x

[ « SPiPlus ADK Suite v3.00 > SPiPlus MMl Application Studio V& | search spiplus MM Applicai.. P

)

= Tispc A Name Ostemodied e size

Crrro o

330 Otjecs Hep 26012020 1624 Filefolder
I Desktop.

& Downlosd:
B vusic

&) Pctures

B videor
ENC)

= Data )
= Kinde ()

e ame

sersyee [0

~ Herotes o

Select adirectory and enter a filename. Click Save.
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The file extension for all reports s .log.
=

10. To print the report click Print log.
11.  Click Finish to exit the Protection Wizard.

445 View Protection

The View Protection task enables you to view the Protection mode settings of the controller.

This task is available only if the controller isin the Protected mode.
=

To view the Protection mode settings:

1. Select View Projection in the Select a Task window.

‘Simulator - Protection Wizard X
L RE I Select a Task

Select Protection Lel
Mode: Protected

Buffers Protection
Variables Protection|
Advanced Protectiol

Preview Changes || @ ypdate protaction
Set Password Change current protection status of requiar buffers and standard variables.
Task's report

©) Remove Protection
Switch controler to configuration mode. Enter password, if it was set.

7 Vigii Protection Statis
View current protection status of standard variables and regular buffers.

2. Click Next. The Buffers Protection task is displayed.

Simultor - Protection Wizard X

[ ect aTask M| Buffers Protection
Select Protection Le
> Buffers protection || Mode: Protected
Variables Protection| | Buffers o edit No view
Advanced Protectioy | Buffer 0 ]
Preview Changes [ Boffert | L1 | [1
pe— Buffer2 | [/ ]
et Passwor afers | [ 0
Task's report Bufers | 0
Buffers | [ ] ]
Buffers [ ]
Buffer7 | [ ]
Buffers [ O
Buffers | [ ]
Bufferio || 0
Buffertt [ ]

3. Click Next. The Variables Protection is displayed.
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Variables Protection
Select Protection Le

Buffers Protection || 110de: Protected

> variables Protection || 22 | % ||
Advanced Protection | | [ | axs_state
Preview Changes || & yotion

‘Set Password

1 [ Safety_Control
Task's report

4 [¥] Program_Execution_cControl
ONRATE
PFLAGS
PRATE
[ system_Configuration
1 [¥] Avis_Configuration
b [¥] Communication
b [¥] commutation
b [¥] Nanomotion
» [¥] Induction_Moter
» [¥] Servo_Loop
» [ Miscelaneous

You can view the settings of the individual variables by clicking the tree

% expansion button: ® of the groups.
K,

4. Click Next. The Advanced Protection is displayed.

Co R EL S Advanced Protection

Select Protection Le
Buffers Protection Mode: Protected

Variables Protection || | | Allow system reconfiguration
» Advanced Protectio
Preview Changes

Set Password
Task's report

5. Click Finish to exit the Protection Wizard.
4.4.6 eEntering Incorrect Password

If the password that you enterisincorrect, the Protection Wizard displays the following message:
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1. Acknowledge the message by clicking Continue. The task report informs the user that the
task has failed, for example:

<
Select Protection Le|
Buffers Protection

Task's report

Mode: Protected

Variables Protection|
Advanced Protectiol
Preview Changes
Set Password

> Task’s report

REPORT ON PROTECTION APPLYING PROCEDURE

Report time: 2/11/2020 10:21:30 AM
Frmware version: 2.79.18.00
Controler s/n: Simubtor

Task: Update

Error. Wrong password.

A save report

(8 P report |

The task report shows 3 detaied log of the protection status applied to the controler.

(o) [noo> ) )

2. Your options are:

>

>

Version 3.02

Click Back to return to the window with the password field and enter the correct

password, or

Click Finish to exit the wizard.
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5. Utilities

Utilities include the following tools:

> Upgrade and Recovery Wizard - upgrades your SPiiPlus Motion Controller software and
firmware.

> System Information Viewer - consolidates all the pertinent data about your system and
displaysitin asingle window.

> Communication Terminal - enables you to enter commands directly to your controller.
These commands are executed as soon as they are received through one of the
communication channels. The results of the command, once executed, appear in the
Communication Terminal window Output panel.

5.1 Accessing Utilities

To access Utilities:
1. If the Toolbox is not displayed, click Toolbox.
2. Todisplay the Utilities list click Utilities.

Toolbox » 1 X
Utilities

Upgrade and Recovery Wizard
Systermn Inforrmation Viewer

Cormnmunication Terminal

Setup
Application Development
Utilities

Diagnostics and Monitoring

3. Click the required utility.
5.2 Upgrade and Recovery Wizard

You use the Upgrade and Recovery Wizard to:

> Upgrade the SPiiPlus Motion Controller firmware and user applications or downgrade to
revert to an earlier firmware version.

> Recover a SPiiPlus Motion Controller that has totally stopped functioning.

> Provides the option to set a shortcut for automatically installing updates.
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> Backup spedcific controller (machine) information to a location that you specify and create
MMC file for Smarter Motion Tools.

> Duplicate by copying the contentsin the source directory created by the “Backup Machine”
feature to a SPiiPlus Motion controller.

5.2.1 Starting Upgrade and Recovery Wizard
To start the Upgrade and Recovery Wizard:
1. From the Toolbox click Utilities.

2. (Click Upgrade and Recovery Wizard.

You can also activate the Upgrade and Recovery Wizard using the right-click Add
% Component option of the Workspace Tree - see Controller Right-Click Options.

The Upgrade and Recovery Wizard Task window appears.

pre ] Upgrades | mware and]or user appication

rom: Upgrade / Downgrade, Recovey, Gacap achine, - The Recovery e it s
I e e e e << pack || text>> | cancel

Available tasks are:

> Upgrade Controller Task

> Recovery Task (available only if the controller is disconnected)
> (Create Shortcut for Automatic Upgrade Task

> Backup Machine

> Duplicate Machine

5.2.2 Upgrade Controller Task

controller if executed improperly. It is strongly recommended that you adhere strictly

E Upgrading the controller firmware is a dangerous operation that may destroy the
to the directions presented by the wizard.
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Upgrading from SPiiPlus NT v1.0 to SPiiPlus NT v2.0 is done through the Recovery Task
% and not the Upgrade Controller Task.

To upgrade the controller firmware and user applications:

1. Select Upgrade/Downgrade and click Next. The Select Upgrade Options window is
displayed.

Upgrade Firmware

Source Firmware Directory

Select directory that contains the firmware files to be loaded to the controller

| c:\Program Files (xB6)\ACS Motion Control\SPiPlus ADK Suite v3.00\Firmware | [ Browse

Backup Firmware Directory

Select Backup directory if you want to be able to restore the previous firmware version

| select badkup directory... | [ Browse |
No Backup

‘ Command Line Utility File Path (::) |

2. Enter the pathname of the directory in which the firmware files are located if different
from what the Upgrade and Recovery has automatically entered, or click Browse and
search for the directory:

Browse For Folder b4

- Desktop
fg acsmotioncontrol.com
g Creative Cloud Files
@ OneDrive - acsmotioncontrol.com
& \Ganaeiskie
3 This PC
T Libraries
¥ Network
Control Panel
la) Recycle Bin
» Adeobe Acrebat XI
PDK

>
*
>
>
*
>
>
*

3. Click OK.

Normally when you install the firmware on the computer from the ACS Motion Control
Installation CD, by default, it is copied into the Firmware subdirectory of the same

% directory in which the SPiiPlus MMI Application Studio is located. However, it may be
stored anywhere.

4. You can select to backup the old firmware by deselecting the No backup checkbox and
entering the pathname of the directory into which the datais to be saved in the Backup
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directory field (or use Browse to find it).
The default is not to backup the old firmware.

5. Enter the path to the Upgrader.exe utility if different from what the Upgrade and
Recovery has automatically entered, or use Browse to find it.

24 Select upgrader utility X

+ » ThisPC » Data(D:) » Projects » MMI_Learn v U Search MMI_Learn »

Organize »  New folder

B~ @ @

Date modified Type Size

& Tansltions A Name

& Troubleshooting
No items match your search.
& Website

[ ThispC
1 3D Objects.

4 Downloads
D Music

&= Pictures
B videos

i 05(C)

— Deta (D)
v

File name: | o] [Exefites texe) v

6. Click OK.

7. Click Next. The Select User Application Options window is displayed:

SRR Select User Application Options
Select Upgrade Opti

> Select User Applicat| [C) L0ad User Appiication

Preview

Upgrading Firmware

] (CBrowse |

]

]

Jsavng took | ]
]

[] ACSPL+ Programs [ Configuration Parameters [ sP Programs [ user Arrays

®]

Select User Application Optians step provides the functionalty to browse for an applcation file to load to the controller after the upgrade. Al components of the appication fle (Saved ACSPL-+ programs, configuration parameters, SP H
prograrms, and user files) are displayed once the applcation file has been selected. Only checked components wil be baded to the controler. A preview of a selected component can be displayed. Refer to the tooktips for a detaied H

8. You can either skip this task by clicking Next and go to Step 8, or, if you have saved your

application to the computer (see Application Saver), you can load it by selecting the Load
User Application checkbox.
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Docd4 - Upgrade and Recovery Wizard X I

LSt SN Select User Application Options
Select Upgrade Opti
 Select User Applicot]| 2 LOR0 USET Aot

prevesy Fie Name: | |

Upgrading Firmware
User Narme: | ]
Machine: | |
nate: | | savngtool: | |
Frmware: | | controler syi: | |
Remarks:

|| ACSPL+ Programs || configuration Parameters || P Programs || user Arrays

Show Previe @

Select User Application Options step provides the functionalty to browse for an applcation fil to load to the controller after the upgrade. All components of the appication fie (Saved ACSPL+ programs, configuration parameters, 5P
programs, and user fils) are displayed once the application fie has been selected. Only checked components will be loaded to the controler. A preview of a selected component can be displayed. Refer to the tooktps for a detaled

Next >>

9. Use the Browse button to locate and select the application data file:

3 Select file to load *
™ < SPiiPlus ADK Suite v3.00 » SPiiPlus MMI Application Studio v O Search SPiiPlus MM Applicati... @

Organize New folder =~ @ @

Trenslations A Name Date modified Type Size

Troubleshooting Help 26/01/2020 14:24 File folder
Website
0 This C
30 Objects
I Desktop
Documents
< Downloads
D Music
=) Pictures
& videos
i 05(C)

= Data (D)
v

File name: | | | spifiles ¢spi) v

Application data is saved in files having an spi extension.

10. Click Load. The application data is loaded into the window.
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| fTer—

waardi| 1
ot o Tk | Select User Application Options

+ Sefect tser Application O

C [/ Lod Ustr Applcation
Upgrading Firmware Fibe: [ C:\Program Fles|ACS Mietion Contral ACS MMI New Generation 1.0 (IRZ)\sstond _bar.spi E il
Start Recovery User: ——
Dovnboad Recovery M. Mashine:
Select Upgrade Dptions - =
Preview Date: [09/16/200903:42 | Savingtool: [Apphcation Saver of SPiFkus MMI ver. 6.49.02
Upgrading Firmware Frmesarn: 6,77 | Controder s/r; [SMM
Finish Recovery Reenseks: |H_SOESuZ4 £ |
Select Batch File Name fo— H_PUPP=10 =
Select Upgrade Options - .
Select User Application O [ ACSPL+ Progrsms () Configuration Paramekers [ Case Programs | D user psmaters
Preview mEX
Creating Sharteut 7] Busffer 1 [ Az ) mEL]

(3] Buiffer 2 [se] Auis 1) Oseez

(3] Busfer 3 [ fus 2020 mEZE

[Feuffer 4 [z 31

(] Buiffer 5 [3#] Aueis 448

(] Buffer & [5#] ueis S1E)

[ Butfer 7 [ Az 64C)

(] Buifer & [i7] Ausis 7

[37] Ensffer 9

[ E-Buffer

1) Show preview of selected kam
|mm :|[<<m|[m;;llw
[ A

You can see the contents of any buffer program or variable by selecting it and clicking
Show preview of selected item checkbox. For example:

[#] ACSFL+ Prograes |E]Cul‘mxd‘.m Parameters |DSPqum |DUser parameters |
| |t [] System Jsre0
[s [l uffer 1 i) Osa
e 2 [ Asts 1) g mEZ]
| eutter 3 ] fuie 242) Qsrea
| #)eulfer 4 Ao HT)
e s [#] sts 4(A)
| eutter 6 7] e (B}
| [#)euler 7 Ao B(C)
e ] Buffor 8 Aucts D)
L [¥]Butfer 9
| | @oaufter
(3] Sheowe preview of selected kem
| ACC{0)m1.0000000000000008 4005 a
AFLAGS(D)=0 i
BOFF TIME{ S DOCO00000000000e-+01
BONTIME()mS, C00000000000000-+-001
CERRA{ (] OO000D00C0000C0R+003
CERRI{{j=1. a0y ¥
_ J

You can control what is loaded from the application data by unselecting the checkbox of
those items you do not want loaded.

1. Click Next. The Preview task window is displayed.
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Select User Applicati | You are going to upgrade the firmuare in the controller with the folowing optons:

> preview

o — ETHERNET(TCP/IP Address: 10.0.0.94) ]
Uporade Fimware

Frmware Directory: | C:\Program Files (x86)\ACS Motion Contro\SPiPlus ADK Sute v3.00\Fimiare |

Command Line Utiity: | C:\Program Files (x86)\ACS Motion Control\SP#Plus ADK Suite v3.00\SPiPlus MMI Application Studio\Upgrader.exe ]

No Backup

[[] Load User Appiication

‘Applcation fiename:

Preview step provides one last chance to verfy al of the selected options. All options are read-only and £ changes need to be made. back to step. 1F a options are begn the Upgrade.
‘and/or Recovery process. Refer to the tooktips for a detaled description of the Corresponding parameters.

=

12. Review the Preview window contents, and if it is what you want to load, click Next.

The Preview window is for information only. In order to make any changes, you have to
use the Back button to return to previous windows and make your changes there.

The Upgrade Firmware window is displayed while the wizard loads the data.

1 HNew - SPiPlus MMI Application Studio =5
Fle View Workspace Tools Window Help
3 H.| ¥ ¥ *§ Add Controller ## Disconnect Al 1+ ® Save to Fash _ | & X Cose 11 Remove _| = Usefullinks _

al My Controller - Upgr...Recovery Wizard X
4 o Workspace New .0 < —
+ @ 1y Controller (CT000816C Select Task Ml Upgrading Firmware

ly Con r (¢ ) Select Upgrade Options L0 YOU LONITE T/ ) T

Communication Terminal It U . . dsp.#14 Has been removed.
Program Manager - Application Options || 2. ormended to remove OLD dsp.#15.
Preview Do you confirm?(Y/N) Y

System Setup
Production Wizard
Upgrade and Recovery Wizard

dsp.#15 Has been removed.

It is Recommended to remove OLD dsp.#16.
Do you confirm?(Y/N) ¥

dsp.#16 Has been removed.

It is Recommended to remove OLD dsp.#17.
Do you confirm?(Y/N) ¥
dsp.#17 Has been removed.
It Is Recommendad to remove OLD dsp.#18.
Do you confirm?(Y/N) Y

dsp.#18 Has been removed.

> Upgrading Firmware

Results: 23 fies were copied to the controller
The changes wil take effect only after controller restart
Restart now?(Y/N) Y
Executing restart...OK

workspace X (g

0ld firmware version: 2.99.60.00
New frmware version: 2.99.60.00

4 Misc
Description Upgrade and Recovery Wizard
Name Upgrade and Recovery Wizard

The controller was successfuly upgraded

Press Finih to end upgrade proccess

[y Copy Report @ Print report

Upgrading Firmware step shows the status of the fimware upgrade. Once the upgrade s complete o faik the Print Report 2
and Save Report options become usable. If the upgrade was successful press Finish to end the Upgrade and Recavery a

<< Back “ Next >> ‘

unication Terminal

S
(_sond A Trggor Scspe |

Description
(No description)

Show Messages (O OFf Background Communication (O Off Continuous Save (O Off | o Cear [ Save Printout

13. When the upgrading is complete, you have the options of:

> Saving the Upgrade Report to alog file by clicking Copy Report. A browser window is
displayed:
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1 Savelog X
A« SPiiPlus ADK Suite v3.00 5 SPiiPlus MMI Application Studi v © | SearchSPiPlus MMI Applicati.. 0

Organize v New folder =~ @

8 This PC A Name Date modified Type Size

8 30 Objects Help 26/01/2020 14:24 File folder
I Desktop

Documents

J Downloads

D Music

(& Pictures

[ Videos

i 05(C)

= Data (D)

= Kindle (F)

File name: | ~]

Save astype: | "log v

Drilldown to the directory in which you want to save the report and enter a name in the
Filename field.

14. Click Save.

Alllog files have the log file extension.
L]

>  Print the Upgrade Report by clicking PRINT REPORT, a Print Preview window is
displayed - seePrint Report Preview Window.

15. Click Finish to exit the Upgrade and Recovery wizard.
5.2.3 Recovery Task

The Recovery task is a routine to restore a SPiiPlus motion controller that has totally stopped
functioning.

To run the Recovery task:

1. Select the controller in the Workspace Tree, and click Disconnect or press Alt+D.

@ The controller has to be disconnected before the Recovery task can be run.

2. Activate the Upgrade and Recovery wizard (see Starting Upgrade and Recovery Wizard).

3. Click Next. The Start Recovery window is displayed:
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t
= Select controler type: SPIPlsEC
Recovering
Finish Recovery o start the recovery procedure do the folowing steps:
1. Connect 2 seral (RS-232) cable to the controler's COM1 port and to 2ny.
‘avaizble COM port of the host computer.
2. Select the corresponding COM port of the host computer: [ COM1 ~
3. Switch the controler off.
4. Connect 2 seridl (R5-232) loopback plig™ to controler’s COM2 port:
5. Switch the controler on.
6. Cick "Next” button to continue.
* o make the loopback plug the folowing pins need to be connectad together:
- Data Carre Detect, Data Set Ready and Data Termnal Ready (PisL6 & 4).
~Recewe Data and Transmit Data (P 2 & 3).
~Request To Send and Ciar To send (Pis 7 &8).
Start Recovery step provides the functionaity to define the controler type o recover. Once a controler has been selected nstructions are provided to prepare the contraler to be recovered. e [t [

4. Select the SPiiPlus motion controller type from the dropdown list, for example:
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SPiPluseC

SPiiPlusEC

SPiPlusES

- MC4U-LT/HP/LD/NP
pather

SPiPusCMhp/CMba

" SPiPlusCMnt

lﬁ' SPiPlusCMhw

' rom 3 ey A

238
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The window display changes depending on the type of controller you have selected:

Start Recovery

Sebect cortrober bype: 5“ Em HT-LTINT-HE

T shart the recovery procedurs do the following stegs:

1. Connect a serial (RE-232) cable bo the controller’s COML port and bo any

avvallable COM port of the host computer.
2, Select the coevesponding COM port of the hast compastes: M) |:-
3, Sedect curTenk Fiemwwaneg e sion: Select  |m

4, Seoch the conkroler off,
S, Connect a serlal (RS-Z32) lophack connector bo cortrolier's COME port

G, Somledn L cond, vller o,
7. Chick "Head™ bukton bo continue.,

Perform the following steps appearing in the window:

Itis extremely important for the success of this task that you adhere to the instructions
and perform each step in its proper sequence.

> Connect aserial (RS-232) communication cable to the controller’'s COM1 port and to any
available COM port on the host computer.

> Select the host's COM port from the dropdown list.
> Select the current firmware version from the dropdown list.
> Switch the controller off.

> Connect aserial (RS-232) port loop-back adapter to the controller’'s COM2 port (as shown in
the picture in the window).
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With the serial port loop-back adapter installed in COM2, you then install the loop back
plug (shown below) on the adapter.

Pin | Pind

% Fin 6
[

To make the loop back plug, the following pins need to be connected together:
Data Carrier Detect, Data Set Ready and Data Terminal Ready (Pins 1, 6 & 4)
Receive Data and Transmit Data (Pins 2 & 3)

Request To Send and Clear To Send (Pins 7 & 8)

as follows:

1=
(S —
30
i
Ot
50—

> Turnthe controller back on.

Perform the following steps appearing in the window:

It is extremely important for the success of this task that you adhere to the instructions
and perform each step inits proper sequence.

1. Connect aserial (RS-232) communication cable to the controller’s COM1 port and to any
available COM port on the host computer.

2. Select host's COM port from the dropdown list.

3. Turnthe power off.
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Power must be turned off to prevent the possibility of electric shock to personnel or
damage to the controller card when extracting the controller to install the jumper.

4. Extract the controller and install the jumper. Then reinstall the controller.
Note that the picture showing the jumper location has changed to match the controller
that you have selected.

5.  Turnthe power on.

6. Click Next. The controller is restarted:

Wait...

Please wait while controller is starting up...

Wait until the controller has finished rebooting.

7. If you are using SPiiPlus v2.0 or earlier, the Download Recovery Monitor appears.
Otherwise, skip to The Select Upgrade Options window appears..

| #tiew Board - Uporada and Recuvery Waard | 7]
Select a Task
Select Upgrade Dptions Download Recovery Monitor
Select User Application 0. .Re:m'.' Moritor Fis path
Preview
Upgrading Firmware Select Recovery Monkor file path
Start Recovery [c:mwmmmcwmsm:mmm1.u{rzznrum.m 1 | Brimse:

W Domnfoad Recowery Monk..

et Upgrade Options Dowmload Recowery monitor
Preview Recovery bask needs to downlosd the Rrscovery Manker to the controler. :‘DI
Upgrading Firmware
Finish Recovery [ £l
Select Babch File Naime (0.
Select Upgrade Options

Select User Application 0.
Preview
Creating Shortcut

|pHM : ['I:‘Bijt ' Hext == | Cancel |

The default path and filename (RUNEMB.exe) of the Recovery Monitor is in the same
directory as the SPiiPlus MMI Application Studio.
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8. If for some reason itis somewhere else, click Browse and in the browser window look for
the file: RUNEMB.exe.

Select Recovery Monitor URility

Look i | £ ACS MMI Hew Generation 1.0 1RZ) = &3 e E-

and click Open.

. |+ Dowrioad | . .
9. C(lick Download ( ), the Recovery Monitor is downloaded to the controller.

Dowendcedineg Morsbor bo: the controler ..,

[ ([ ]]]]

Wait for the completion of the downloading.

10. The Select Upgrade Options window appears:

Docd4 - Upgrade and Recovery Wizard X My Contoler - Vari..nager and W

Select Task Select Recovery Options

S Upgrade Firmware
> Select Recovery Options
. Source Firmware Directory
[ covering Select drrectory that contains the firmware files to be loaded to the controller
Finish Recovery [ C:\Program Fies (xB6)\ACS Motion Control\SPiPlus ADK Suite v3.00\Firmware |

Backup Firmware Directory

Select Backup directory if you want to be able to restore the previous firmware version
[Select backup directory...

No Backup

| (Browse

[ command Line utity Fie patn ]

Factory Defaults
Select if want to reset the controler to Factory defauks
Restore Factory Defaults

Copy File to Controller

Select fil for copying

[select file for copying.... | (Browse |

Select Destination path
= g

Delete File from Controller
Select Destination path

Select directory...

Select Recovery Options step provides the functionality to spectfy the frmware source diectory, fimware backup directory, and command ine utilty used to recovery the controller. There are the additional options to load
the factory defaults, copy specified file to controller or delete file from controller. Refer to the tooktips for a detaled description of the comesponding parameters.

You can select one or more operations from the following list:
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> Upgrade Firmware (with option to save the existing Firmware files in the backup
folder)

> Restore Factory Defaults
>  Copy File to Controller
> Delete File from Controller

1. Normally, the firmware files reside in the Firmware subdirectory under the same directory
as the SPiiPlus MMI Application Studio.

If for some reason they are somewhere else, click Browse and search for the directory:

Browse For Folder x

- Desktop
» [ acsmetioncontrol.com
> g Creative Cloud Files
> (@ OneDrive - acsmotioncontrol.com
» s'{ Froarbishiee
» O This PC
> "m Libraries
» :_" Network
) Control Panel

la/ Recycle Bin
» Adobe Acrabat XI

PDK

ok || cancel

and click OK.

12. You can select to backup the old firmware by deselecting the No backup checkbox and
entering the pathname of the directory into which the datais to be saved in the Backup
directory field (or use Browse to find it).

The default is not to backup the old firmware.
13. Enter the path to the Upgrader.exe utility or use Browse to find it.

Select Upgrader Utilty L EIE

-
My Network ! K|
Places

|

and click OK.
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You also have the option of loading the factory default values by selecting the Restore
% Factory Defaults checkbox.

14. The Preview window is displayed:

(AT — - Vari..nager and Watch

‘Select Task
Start Recovery
‘Select Recovery Options You ar2 gong to Jpgrade the frrwarz in the controler wh the folowrrg optons:
> Prevew Commurication: SEXALIFort: COML, Rate(pas): 112200
" [ Upgrade Fi
B R parade Firrvire
Fiimvare Drectorv: | C:\Pregram Files (¥85]\ACS Mation Contio\SPiPlus ADK Suite v3.CO\Fimrware

Command Line Utity: | C:\Prearem Fiis (x85)\ACS Mation Centro\SPiPlus ADK Sutte v3.CO\SFiPlus MUl Applcation

[ No Backup
] Restors Factory Defauts
] Copy Fie to Centroler

[] Delste Fie rom Controllr

[ [

Preview step orovides one fa: chance <o verfy 2l of the selected options. Al optirs are read-anly anc F changes need to bz mads press Bzck to go back to the 3pproprate step. ¥Fal optors ar2 correct press Nest 2
begh the Upgrace znd|cr Reccvery process. Refer t the tcoktps fa & detaied desarption cf the correspndng parameters.

Review the contents of the Preview window, and if it is what you want to load to the
controller, click Next.

The Preview window is for information only. In order to make any changes, you have to
% use the Back button to return to previous windows and make your changes there.

15. The Upgrading Firmware window is displayed showing the progress of the Recovery.
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Select Upgrade Options
Select User Application 0.
Preview

Upgrading Firmware:
Start Recovery

Downboad Recovery Mo,
Select Upgrade Options
Preview

@ Upgracding Firmmare

Finish Recovery

Select Batch File Nanive [o..
Select Upgrade Options
Select User Application O
Preview

Creating Shorteut

[mm

Upgrading Firmware
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SPiPlus Upgrader 6.50.00,00 (ACSC d). Copyright (C) ACS Fiotion Control Ltd., 2000 - 2005,

LLise this Upgrader for updating the fimwsane in SFiFlus controlers
[Estabdshing communication... Ok

Commurication:  Serial (port COM1, baud rate 115200)

Controder typs:  SPaPhs 3UHP-8,

Serisiurber:  Unknow

Firtiniars version: 1.81-03uf SPiPhus Ermergeney Merdor 6.50 )

Source dractony: C:\Prigram Fles|ACS Moticn Controf{SPiPhut & SOFrmimesre|SB121BPC

Logfiepath:  Co\Program Files|ACS Motion Control|SPlhes &S0 Firmware| SH121 BPCILoglLogd 1L _23 (517 _30_31 bet

The Upgrader b5 about bo start upgrading, Contmus (YR Y
Thee process vell take several mnutes.,

i) b thes rew Frewsane:

I is Roecomamended bo remome OLD dep. ##2.

Doy ecefim? (YN} ¥

2. #92 Has besn ramaved.

It i Riacommendad b remevs OLD dep #45.

D yeu ecefm{ YN} ¥

dep. £25 Has been remaved.

It ks Rlecommended ko remove OLD dep @86
¥

dsp. ##6 Has boon remorved.
Copying C:|Program Fles\ACS Motion Conbrof|SFRPius &, SOWFrmmears| 81 215PCUdedPsb1 2180c, frm bo the controler...00%]

Savm raport

16. Wait for the completion of the process. On completion you have two options.

>

Saving the Upload Firmware Report to a log file by clicking Save report. A browser
window is displayed:

1 Savelog X

A || « SPiiPlus ADK Suitev3.00 > SPiiPlus MMI Application Studio v @ | SearchSPiPlus MMI Applicati... ©

Organize ~ New folder Bz - (>}

5 Tispe A Name Date modified Tpe size
8 30 Objects Help
I Desktop
Documents
& Downloads
D Music
[i=] Pictures
B Videos
i 0S(G)
= Data (D)
= Kindle (F)

26/01/2020 1424 File folder

File name: |

Saveastype: | "Jog

A Hide Folders

Drilldown to the directory in which you want to save the report and enter a name in the
Filename field. Then click Save.

% All log files have the log file extension.
L~

>

Printing the Upload Firmware Report by clicking PRINT REPORT. A PRINT PREVIEW
window is displayed. See Print Report Preview Window

17. Click Finish.

=

In order for the changes to take effect you have to reboot the controller - see
Controller Reboot.
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5.24 Create Shortcut for Automatic Upgrade Task

This task enables you to create a batch file that can be used to automatically upgrade your SPiiPlus
Motion Controller.

To create the automatic upgrade shortcut:

1. Select Create shortcut for automatic upgrade and click Next. The Select Batch File Name for
Automatic Upgrade window is displayed.

Doc94 - Upgrade and Recovery Wizard X
Select Task <
> Select Batch File Nar
Select Upgrade Optil | shortcut File Name
Select User Applicati
Preview

My Controller - Vari...nager and Watch My Controller - Production Wzard

Select Batch File Name for Automatic Upgrade

[ select batch fie name... | [“Browse

Creating Shortcut

Select Batch Fie Name for Automatic Upgrade step provides the functionalty to define the fle name of the batch file to alow for an automatic upgrade.

s[> )

2. Click Browse to enter a path and filename where the upgrade routine will be saved.

X

A [l > ThisPC 5 Data(D:) » Projects > MMILeam v @ | Search MMILeam »

E- @
J— A Name . Date modified Tpe Size
0 30 Objects
B Deskeop

Organize New folder

No items match your search,

3 Downloads

b Music

B Videos
L, 05(C)
— Data (D)
= Kindle (F)

- >
File name: [| -

Soveas type: | Text Documents (“oct) v

Drilldown to the directory in which you want to save the batch file, and enter a name in
the Filename field. Then click Save.

3. Click Next. The Select Upgrade Options window is displayed.
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Docd4 - Upgrade and Recovery Wizard X er a h Production Wizard

Select Upgrade Options
Select Batch File Nan

) Seloct Upgrade op|| OPEATON: [ Upgrade Firmwiare and Load Application Bl

Select Task <

Select User Applicati|| - Source Firmware Directory
Preview
Creating Shortcut

Select directory that contains the firmware files to be loaded to the controller

[ €:\Program Files (xBE)\ACS Motion Control\SPiPlus ADK Suite v3.00\Fimware ]

Backup Firmware Directory

Select Backup directory if you want to be able to restore the previous firmware version

[Select backup directory...

[#] o Backup

] [ Browse

[ command Line utity Fie patn ©]

Select Upgrade Options step provides the functionalty to specfy the fimware source directory, fimware backup diectory, and command ine utilty used to upgrade the
controler. Refer to the tooktips for a detailed description of the ¢ rameters

P

4. Enter the pathname of the directory in which the firmware files are located, or click
Browse and search for the directory:

Browse For Folder >

- Decktop
> [ acsmotioncontrol.com
* | g Creative Cloud Files
> @ OneDrive - acsmotioncontrel.com
> & Fier e ftes
» [ This PC
> 'ra Libraries
> @‘ Metwork
¥ Control Panel

la] Recycle Bin
> Adobe Acrobat Xl

PDK

[ ok | cancel

and click OK.

Normally when you install the firmware on the computer from the ACS Motion Control
Installation CD, by default it is copied into the Firmware subdirectory of the SPiiPlus
[F <version number> directory as shown above. However, it may be stored anywhere.

5. You can select to backup the old firmware by deselecting the No backup checkbox and
entering the pathname of the directory into which the datais to be saved in the Backup
directory field (or use Browse to find it).

The default is not to backup the old firmware.

6. Enter the path to the Upgrader.exe utility or use Browse to find it.
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1 Select upgrader utility X

4+ > ThisPC > Data(D9) » Projects > MMI_Leam ~ O Search MMI_Learn »

Organize v New folder By m @
@ Tanslations A Name - Dete modified Type Size
@ Troubleshooting
No ftems match your search.
@ Website
[ This PC
J 3D Objects
I Deskiop
Documents
& Downloads
D Music
(& Pictures
B videos
& 05(C)
- Data (D)

File name: | o] [Exefies texe) v

and click OK.
7. Click Next. The Select User Application Options window is displayed:

e VT CER R E A P (el My Controller - Vari...nager and Watch My Controller - Production Wizard

LA S Select User Application Options

Select Batch File Nan
Select Upgrade Optil L

> Select User Applicat
Preview

|\ Browse |

Creating Shortcut

o

o

[ AcSPL+ Programs [ configuration Parameters [ 8P Programs [ user Arrays

Show Previe @

<< Back || Next>>

8. You can either skip this task by clicking Next and go to Step 10, or, if you have saved your
application to the computer (see Application Saver), you can load it by selecting the LOAD
USER APPLICATION checkbox.

Select User Application Options step provides the functionaity to browse for an application file to load to the controller after the upgrade. Al components of the application
file (Saved ACSPL+ programs, configuration parameters, SP programs, and user fles) are displayed once the application fie has been selected. Only checked wil
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Doc94 - Upgrade and Recovery Wizard X

Select Task <
Select Batch File Nan
Select Upgrade Opti
» Select User Applicali | pig Name: | | [ Browse |
Preview
Creating Shortcut User Name: | ]
Machine: \ |
Date: [ | Saving tool: | ]
Firmuiare: | | controller s/ | |
Remarks:
|| ACSPL+ Programs || Configuration Parameters || 8P Programs || user Arrays
Show Previe
— o
Select User Application Options step provides the functionality to browse for an appiication file to load to the controller after the upgrade. Al components of the application 3 Back | Next
file (Saved ACSPL+ programs, configuration parameters, SP programs, and user files) zre displayad once the application file has been selected. Only checked components wil o | == 93¢ S

9. Use the Browse button to locate and select the application data file:

“1 Select file to load X

A | « SPiiPlus ADK Suite v3.00 > SPiiPlus MMI Application Studio v O | SearchSPiPlus MMI Applicati.. £

Date modified Tpe Size

Organize = New folder
Tnslations A Name
Troubleshooting

Help 26/01/2020 1424 File folder
Website

3 This PC
8 30 Objects
I Desktop
Documents
& Downloads
D Music
[i=] Pictures
B Videos
i 0S(C)
= Data (D)

File name: U v\ |Spi fies (*spi) v

Application data is saved in files having an spi extension.
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Click Load. The application data is loaded into the window.

My Controler - Upgr...Recavery Wizard

Selact Task Ml Select User Application Options
Select Batch File Name for Automatic Upgrad|
Select Upgrade Options Load User Application
> Select User Application Options Fie Name: | C:\Users\dmitry\Desktop\tmp\MyProgram.spi | [CBrowse |
Preview
Creating Shortcut User Nae:| |
Machine: \ \
Date: |4/23/2020 | saving tool: | Application Wizard (SPiPlus MMI Application Studio) |
Firmware: | 2.99.60.00 | Controller 5/N: | CT0O0816C ]
Remarks:
ACSPL+ Programs Configuration Paramet... | | SP Programs User Arrays
| Buffer 0 V] System SP#0 V1
| Buffer 1 W] Axis 0(X) F
] Buffer 2 ] Axis 1(Y) ] NumOfRestart_f
V| Buffer 3 V] pxis 2(2) | SERR_falures_f
| Buffer 4 /| Axis 3(T) /| SERR_error_codes f
] Buffer 5 /| Axis 4(A) /| ECERR failures_f
/| Buffer 6 /| Axis 5(B) /| ECERR_error_codes f
E V] Axis 6(C) V] ECST failures_f
V] ] Axis 7(D) V[ commut_failures f
] ¥] jog_faiures_f
] D-Buffer ] NST_failures_f
V| FAULT_hefore_enable_f
/| FAULT_after_enable_f
V| FAULT_after_cormut_f
V] FAULT after jog
VI ABS E f
] Points
V] States
V| X_FILE
/| PMAP
¥ ONE
V] TWO
Show Preview Q’) ‘
Select User Appiication Options step provides the functionalty to browse for an applcation fie to load to the controller after the upgrade. Al o — [ p—
components of the application file (Saved ACSPL+ programs, configuration parameters, SP programs, and user files) are displayed once the application fie g || << 53¢ e e s
4 )

You can see the contents of any buffer program or variable by selecting it and clicking
Show preview of selected item checkbox. For example:

] ACSPL+ Programmes. ) Conifiguration Parsmeters (] 5° Programs. [T User parameters
] Butfer 0 [ Sstem [mEZS]
3 [F]Buffer 1 mELd
il %HD“
[ Butfer 3 7] Aocts 22} mEZH]
[¥] Bukfer 4 Hucis 3T
[ uffer 5 [ dus a2
[F)ousfer & 7] e SeBY
% o] ke 7 Auris ()
e ek s &) dsts D)
] Butfer 3
) -Biffer
8 Show previow of sekschod e
ACC(0)=1,0000000000000008+ 005 A
BOFFTIME(0 5. 000000000000000=-+ 001 ;
CERRAD)m] OOCCODDOCCON000 6
CERRI{{j=1.000000000000000:-+003 ¥
\ J

You can control what is loaded from the application data by unselecting the checkbox of
those items you do not want loaded. Click Next. The Preview task window is displayed.
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Doc94 - Upgrade and Recovery Wizard %

Select Task <
Select Batch File Nan
Select Upgrade Opti|| vou are going to upgrade the frmware in the controller with the following options:
Select User Applicati
N . Communication: | ETHERNET(TCP/IP Address: 10.0.0.94) ]
Creating Shortcut || LOMMANG LNE UBIEY | b \projacts\MMI_Leam\Shortcut.bat ]
[l upgrade Firmware
Frmare Directory: | C:\Program Fies (x86)\ACS Motion Control\SPiPlus ADK Suite v3.00\Training\Traning Examples ]
Command Line Utiity: | C:\Program Files (x86)\ACS Motion Control\SPiPlus ADK Suite v3.00\SPiPlus MMI Application Studio\Upgrader.exe ]
[] No Backup
[ Load user Application
Application flename: |
— o
Preview skep provides one st chance to verfy al of the selectd optons. Al options re read- oy and f changes need ta be made press Backto go back o the spproprate anck | (ot cncel
step. If al options are correct press Next to begin the Upgrade and/or Recovery process. Refer to the tooktps for a detaled description of the param << Bad ext >> || Cancel

10. Review the contents of the Preview window, and if it is what you want to load, click Next.

The Preview window is for information only. In order to make any changes, you have to
% use the Back button to return to previous windows and make your changes there.

The Creating Shortcut is displayed while the wizard creates the batch file.

LEIC-TRTRI RPN LGNSV 1y Controler - Vari...nager and Watch My Controller - Production Wizard -

Select Task Ml Creating Shortcut
Selact Batch File Nan

The batch file "D:\Projects\MML_Learn|Shortcut. bat” for automatic upgrade has been successfully created.
Select Upgrade Optil | The shortcut has been successfuly created on your Desktop.

Select User Applicati
Preview
> Creating Shortcut

ol ||A save report IE Print reDoﬁl

Creating Shortcut step displays the resuts of the Create Shortcut for Automatic Upgrade task. l e “ T |

1. When the creation of the batch job is complete, you have the options of:

> Saving the Shortcut Creation Report to a log file by clicking Save report (| S&we repart ),
A browser window is displayed:
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1 Savelog X

4[] < SPiiPlus ADK Suitev3.00 > SPiPlus MMI Application Studio v & | Search SPiPlus MMI Applicati.. £

By @

e Size

Organize New folder

38 This PC A Name Date modified
8 30 Objects Help
I Desktop
Documents
& Downloads
D Music

26/01/2020 1424 File folder

~ Hide Folders

Drilldown to the directory in which you want to save the report and enter a name in the
Filename field. Then click Save.

All log files have the log file extension.
E

>  C(licking PRINT REPORT. A PRINT PREVIEW window is displayed. See Print Report
Preview Window

12.  Click Finish.
5.2.5 Backup Machine

The Backup Machine function allows the user to store all application level information (axes, system
parameters, user defined parameters) as well as system configuration (Firmware, DSPs). The
backup location is selected by the user on the host computer. This information can later be used as
input for “duplicate machine” functionality.

1. Select Backup Machine and click Next. The Select Backup Machine Options window is

displayed.

Doco4 - Upgrade and Recovery Wizard X (IRt SER e R
Select Task Al Select Backup Machine Options
> Salact Backup Machi o
Backup Directory Path

My Controller - Production Wizard

Preview
Creating B up Select target directory
| select directory... | [ Browse |
Command Line Utiiity File Path [@)
Select command line utility file path
| C:\Program Files (x86)\ACS Motion Control\SPiiPlus ADK Suite v3.00\SPiiPlus MMI Application Studio\Upgrader.exe | [ Browse ]

Select Backup Machine Options step provides the functionality to specify the backup directory and command line utiity used to backup the machine

H << Back “ Next >> H Cancel ]

2.

Enter the backup directory path to save the backup machine files, or click Browse and
search for the directory.
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3. Enter the path to the Upgrader.exe utility if different from what the Upgrade and
Recovery has automatically entered, or click Browse and search for the directory.

4. (Click Next. The Preview window is displayed.

Doc94 - Upgrade and Recovery Wizard > [ IEReCTyta (o] =D a Ty WOy Yo 0 1y 1 MOV L ] My Controller - Production Wizard

e

Select Backup Machi

> Preview You are going to create a backup with the following options:
Creating Backup

Communication: | ETHERNET(TCP/IP Address: 10.0.0.94) |

Backup Directory: |C:\Program Files (x86)4ACS Motion Control\SPiPlus ADK Suite v3.00\ Training\Backup |

Command Line Utility: |C:\ngmm Files (x86)\ACS Mation Control\SPiPlus ADK Suite v3.00\SPiPlus MMI Application Studio\Upgrader.exe |

Preview step provides one last chance to verify all of the selected options. All options are read-only and if changes need to be made press Back to go back to the appropriate
step. If all options are correct press Next to begin the Upgrade and/or Recovery process. Refer to the tooltips for a detailed description of the corresponding parameters.

[ << Back IE Next == i[ Cancel ]

5. Veryify the Backup Directory and Upgrader Utility locations and make any necessary
changes, then Click Next. A warning message is displayed.

ﬁ

j Controller is going to be disconnected now.

[ ok || canca |

6. Click OK. The Creating Backup window is displayed.
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DocB4 - Upgrade and Recovery Wizard X 0 v duction Wizard
Select Task < Creating

Select Backup Machi Saving dsp.##1 to th
i Saving dsp.##2 to the hos

N Saving dsp.##3 to the ho:
? Creating Backup || saving dsp.##4 to the host...

Preview

The backup process is completed

Press Finish to end backup proccess
H

. F save report i Print report

Select Backup Machine Options step provides the functionality to specify the backup directory and command line utiity used to backup the machine

[ << Back“ Hext >> ‘ Finish

7. If desired, click Save Report or Print Report.
8. Click Finish.

5.2.6 Duplicate Machine

This functionality is based on “Backup Machine” feature output. User selects the source directory
which was created by “Backup Machine” feature. The contents of the selected folder are copied to
the controller.

1. Select Duplicate Machine and click Next. The Select Duplicate Machine Options window is
displayed.

Doc84 - Upgrade and Recovery Wizard X [EVRehIGRI CIERE N ELEIERTRUEIGE)] My Controller - Production Wizard

Select Task Ml Select Duplicate Machine Options

> Select Duplicate Machine Options
Duplicate Directory Path

Preview
Duplicating Select source directory
\Se\ect directory... \ [ Browse |
Command Line Utility File Path @

Select command line utiity file path
| C:\Program Files (x86)\ACS Motion Control\SPiPlus ADK Suite v3.00\SPiPlus MMI Appiication Studio\Upgrader.exe | [CBrowse |

Select Duplicate Machine Options step provides the functionality to specify the source directory and command line utiity used to duplicate the machine

[ << Ba(k“ Hext >> ‘

2. Enter the pathname of the source directory in which to save the duplicate machine files, or
click Browse and search for the directory.

3. Enter the path to the Upgrader.exe utility if different from what the Upgrade and
Recovery has automatically entered, or click Browse and search for the file path.

4. C(Click Next. The Preview window is displayed.

Version 3.02 254




SPiiPlus MMI Application Studio User Guide
5. Utilities

Doc94 - Upgrade and Recovery Wizard % I g Viz:
A4 ¢ ([

Select Duplicate Machine Options
> Preview You are going to duplicate machine with the following options:

Duplicating
Communication: | ETHERNET(TCP/IP Address: 10.0.0.94) ]

Source Directory: C:\Users\aharonm\Documents\ACS\Backup\sb1218pc

Command Line Utiity: | C:\Program Fies (x86)\ACS Motion Control\SPiPlus ADK Suite v3.00\SPiPlus MMI Application Studio\Upgrader.exe

P e

Preview step provides one last chance to verffy al of the selected options. All options are read-only and if changes need to be made press Back to go back to the appropriate
step. IF all options are correct press Next to begin the Upgrade andjor Recovery process. Refer to the tooktips for a detaied description of the g

5. Verify the Source Directory and Upgrader Utility locations and make any necessary
changes, then Click Next. A warning message is displayed.

ﬁ

j Controller is going to be disconnected now.

| ok || cancl

6. Click OK. The Duplicating Machine window is displayed.

255
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| Samudstor - Moton Masnager | Semulator - Upgrade and Recovery Vizard - E2
s T ——
Lelect Upgrade Options
Select User Application Oplions
Preview
Upgrading Firmmware
Start Recowvery
Downdoad Recovery Monitor
Select Recovery Options
Freview
Reoovering
Finish Recovery
Select Batch File Name for Auto...
Select Upgrade Options
Select User Application Options
Preview
Creating Shortout
Select Backup Machine Options
Preview
Creating Backup
Select Duplicate Machine Options
Preview

% Duplicating

| Save repart | | Printrepact |

Sedart Dupicate Machine Options step provides the functionality to specty the source directory and upgrader ulity used to
duplicate the machine.

.: | << Back W | Finksh
7. If desired, click Save Report or Print Report.

8. (Click Finish.

5.3 System Information Viewer

The System Information Viewer consolidates all of the system information and enables you to view
itin one place. It is extremely convenient in that it relieves you of having to activate numerous
SPiiPlus MMI Application Studio tools to get the same information.

5.3.1 Activating the System Information Viewer

To activate the System Information Viewer:
1. From the Toolbox click Utilities to display the list of utilities.

2. Click System Information Viewer in the list of utilities.

You can also activate the System Information Viewer using the right-click Add
% Component option of the Workspace Tree.

The System Information Viewer window is displayed in the workspace.
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5.3.2 System Information Viewer Window

Function Bultons ———— U fefiesh H save 3 Loas

4 Computer Environment Item Value
User User

= . Processor User Name DESKTOP-HNUS92U\noame
System Information Tree Memory Machine Name DESKTOP-HNUSS2U
Operating System Current Directory C:\Program Files (x86)\ACS Motion Contro._
4 ACS Motion Control Software System Directory C:AWINDOWS\system32
C/ .NET Library Processar
MMI Appication Studio Components Name Intel(R) Core(TM) 7-4600U CPU @ 2.106..
“ Hast-Controller Communication Description Intels4 Famiy 6 Model 69 Stepping 1
General Manufacturer Genuinelntel
Communication Channels Max Clock Speed 2701 Mhz
Active Communication Channel Memary
22:2:&7”02;?‘::?0” Total Physical Memory 8.00 Gb
4 System Configuration Available Physical Memory 2.88 Gb
Total Virtual Memory 9.16 Gb
E::dewrjre Avaiable Virtual Memory 3.30 Gb
Axes Total Page File Space 1.25Gb
b Network Units Operating System
4 Safety & Fault Response Name Microsoft Windows 10 Pro
Version 10.0.18363 Buid 18363
b Axes
I Faults
4 EtherCAT Configuration
[ Nodes
I Network Variables
Systern Information >

Panel

The components of the System Information Viewer window are:

Functions

The System Information Viewer has the following function buttons:
Causes the System Information Viewer to re-read your system and update, if
necessary, the information that is displayed.
There are two cases when you use this:

Refresh A change has been made to one or more of the components during operation
and you want an updated version of the information.

You have loaded a previously saved snapshot of the System Information and you
want to restore the correct information.

Enables you to save a snapshot of the System Information to a file on the

Save
computer.

Enables you to load the System Information snapshot that has been previously

Load . . !
saved on your computer into the System Information Viewer.

System Information Tree
There are two different structures of the System Information Tree:

>  EtherCAT Network System Information Tree - reflects a system that consists network
elements.

>  Non-EtherCAT Network System Information Tree - This structure reflects a system that is
not network-based.
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When you select a main branch of the System Information Tree, the System Information Viewer
displays all the information for the branch, for example:

©) Refresh [ Save P Load

4 Computer Environment
User
Processor
Memory
Operating System
4 ACS Motion Control Software
C/ .NET Library
MMI Application Studio Components
4 Host-Controller Communication
General
Communication Channels
Active Communication Channel
Application Protection
Controller Options
4 Systern Configuration
General
Hardware
Axes
I Network Units
4 Safety & Fault Response
I Axes
I Faults
4 EtherCAT Configuration
I* Nodes
I Metwork Variables

Item

Network System Name
Controller Firmware Version
Controller Serial Number
Controller Part Number

Hardware
MPU board
MPU board ID
MPU number
BIOS Date
BIOS Version
CPU Speed
CPU Type
CPU Number Of Cores
Master Shift
External Synchronization
Ethernet Adapter
jin
1P Address
MAC Address
EtherCAT Adapter
jin}
MAC Address

Axes
Dummy
DC Brush
DC Brushless
P/D Stepper
Laser Control
Linear drives

Value

Automatic Setup Configuration
2.99.57.00

CAD02413B9
CMba3A04MON4004HNNN-FR

Nexcom EBC230 1.60GHz
9

12L515T00H

05/08/2015

4.6.5

1600MHz

Intel(R) Atom(TM) CPU N2600
4

Enabled

Disabled

RealTek RTLB169/RTL8111
6

10.0.0.102

00 10 F3 5A DD 01
RealTek RTLB169/RTLB111
6

00 10 F3 5A DD 02

none
01,23
0,1,2,3
none
none
none

@ 1.60GHz

When you select a sub-branch, the System Information Viewer displays only the information for the

sub-branch, for example:
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) Refresh [ Save ¥ Load

4 Computer Environment Trem Value
User Active Communication Channel
Processor Connection Type Ethernet
Memoary P Address 10.0.0.102
Operating System Controller Port 701

4 ACS Motion Control Software Network Type MNetwork
C/ .MET Library

MMI Application Studio Components
Host-Controller Communication
General
Communication Channels
Active Communication Channel
Application Protection I’\\?
Controller Options
System Configuration
General
Hardware
Axes
I Network Units
Safety & Fault Response
[ Axes
[ Faults
EtherCAT Configuration
I Nodes
I Network Variables

[N

[N

[N

[N

5.3.3 EtherCAT Network System Information Tree
An EtherCAT network-based System Information Tree has the following items:
> Computer Environment
> ACS Motion Control Software
> Host-Control Communication
>  Application Protection
> Controller Options

>  System Configuration
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> Safety & Fault Response

>  EtherCAT Configuration
5.3.3.1 Computer Environment

Computer Environment displays the host computer data, including:
> User - Name of the user currently logged into the system
> Processor - Displays the technical information of the host computer’s processor

> Memory - Displays the amount used and amount available of the physical and virtual
memories.

> Operating System - Displays the name of the operating system and version number
5.3.3.2 ACS Motion Control Software

ACS Motion Control Software displays:
>  C/.NET Library - the most current versions of the Cand .NETLibraries.

>  MMI Application Studio Components - each tool and application making up the SPiiPlus MMI
Application Studio.

5.3.3.3 Host-Control Communication

Host-Control Communication includes:
> General - displays the timeout setting and remote connection status

> Communication Channels - displays all of the available communication channels by channel
number, type and mode

> Active Communication Channel - displays the currently active communication channe],
including connection type, IP address, controller port number and network type

5.3.3.4 Application Protection

An application can have one of two states: Protected, that is, some variables have been protected
from change, or Unprotected. See Protection Wizard for details.

5.3.3.5 Controller Options

Controller Options displays the status of various controller options that may exist, such as total
number of axes, number of SIN-COS encoders, whether or not Input Shaping is on, number of non-
ACS drivers are connected, and for each node that is connected, it displays the Unit ID and DIP
switch settings (if exists).

5.3.3.6 System Configuration

System Configuration includes:

>  General - Displays the name of the network, firmware version of the controller, serial and
part number of the controller

> Hardware - Displays data of the hardware, including such things as the MPU, Ethernet
adapter, and EtherCAT adapter.
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>  Axes - Displays a consolidated listing of all the axes that have been defined in the system,
including their numbers, types of drives, operating current (continuous and peak), etc.

> Network Units
For each unit in the network the following is provided:

> General - Displays the unit’'s ID and DIP switch settings (if exists), part number, vendor
ID, controller part number, vendor ID, network system name ID, revision, controller
serial number, hardware ID, FPGA ID

> Axes Assignments - Displays the axes numbers as assigned to the unit

> Inputs/Outputs Assignments - Displays the values of the IN and OUT (Digital I/0), AIN
and AOUT (Analog I/0), and EXTIN and EXTOUT (External I/0) variables along with the
number of HSSI channels

> Integrated Components

This appears only if the unit is one of the MC4U products.
=

> Lists all the components that make up the unit, such as power supply(s), controller(s),
and drivers, and displays the information for each component

> Servo Processors - Displays the Servo Processors (SP) contained in the unit
5.3.3.7 Safety & Fault Response

This displays the following for each axis:
> The FAULT value for the selected axis.

> Alist of the faults and the value of the selected fault for each axis.
5.3.3.8 EtherCAT Configuration

This provides the same information as running #ETHERCAT in the System Commands command in
the Communication Terminal. It divides the information between the Node and the Input/Output
Network Variables.

5.3.4 Non-EtherCAT Network System Information Tree
A non-etherCAT network-based System Information Tree has the following items:
> Computer Environment
>  ACS Motion Control Software
> Host-Control Communication
> Application Protection
>  Controller Options
> System Configuration

> Safety & Fault Response
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5.3.4.1 Computer Environment

Computer Environment displays the host computer datg, including:
> User - Name of the user currently logged into the system
> Processor - Displays the technical information of the host computer’s processor

> Memory - Displays the amount used and amount available of the physical and virtual
memories.

> Operating System - Displays the name of the operating system and version number
5.3.4.2 ACS Motion Control Software

ACS Motion Control Software displays:
> (/.NET Library - the most current versions of the Cand .NET Libraries.

> MMI Application Studio Components - each tool and application making up the SPiiPlus MMI
Application Studio.

5.3.4.3 Host-Control Communication

Host-Control Communication includes:
> General - Displays the timeout setting and remote connection status

> Communication Channels - Displays all of the available communication channels by channel
number, type and mode

> Active Communication Channel - Displays the currently active communication channel,
including connection type, IP address, controller port number and network type

5.3.4.4 Application Protection

An application can have one of two states: Protected, that is, some variables have been protected
from change, or Unprotected. See Protection Wizard for details.

5.3.4.5 Controller Options

Controller Options displays the status of various controller options that may exist, such as, number
of SIN-COS encoders, whether or not Input Shaping is on, Servo Features mask, etc.

5.3.4.6 System Configuration

System Configuration includes:

> General - Displays the name of the network if the controller is connected through a LAN,
firmware version of the controller, serial and part number of the controller

> Hardware - Displays data of the hardware, including such things as the MPU, Ethernet
adapter(s), controller card revision and number of Servo Processors.

> Axes - Displays the list of axes controlled by the controller, the type of drives that those
axes can control, the operating current (continuous and peak) for integrated axes, and the
PEG status that have been defined for the axes.

> Inputs/Outputs - Displays what axes have been defined for the IN and OUT (Digital I/0), and
AIN and AOUT (Analog I/0) variables along with the number of HSSI channels

Version 3.02 262




SPiiPlus MMI Application Studio User Guide
5. Utilities

>

Integrated Modules - Lists all the components that make up the unit, such as power supply
(s), controller, and drivers, and displays the information for each component, including such
things as type, axes associated with the component, voltage and amperage values, etc.

This appears only if the unit is one of the MC4U products.
=

> Servo Processors - Displays the Servo Processors (SP) contained in the unit with a brief

description of the functionality of each SP.
5.3.4.7 Safety & Fault Response

This displays the following for each axis:

> The FAULT value for the selected axis

> Alist of the faults and the value of the selected fault for each axis

5.3.5 Saving System Information
To save the System Information to a file on your computer:

1. Click Save (s..). The browser is displayed.

1 save s

irmvennw'
rEcesEu,

2. Browse to the location where you want to save the information and click Save.

The System Information data is saved in a file having an .ini file extension.
%

5.3.6 Loading System Information

To load System Information that has been previously saved on your computer:
1. Click Load. The browser is displayed.
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2. Browse to the location where you saved the information and click Open. The System
Information stored in the file is then displayed in the System Information Viewer.

5.4 Communication Terminal
Communication Terminal enables you to enter commands directly to the controller.
There are two types of commands that can be entered through Communication Terminal:

>  ASCPL+ Commands - valid ASCPL+ command or a string of ASCPL+ commands.

Only certain ACSPL+ commands may be strung together. The commands that you can
enter in this way must be fairly simple. You cannot, for example, enter ACSPL+ loops or
[# conditional commands.

> Terminal Commands - commands that are specific to the Communication Terminal and are
not part of the ACSPL+ commands and variables set.

5.4.1 Accessing Communication Terminal

By default Communication Terminal is loaded when SPiiPlus MMI Application Studio is first activated.
However, if you have closed the Communication Terminal window, or removed Terminal from the
Workspace Tree, you can activate it again by:

>  Access Communication Terminal from Workspace Tree

> Access Communication Terminal from Utilities
5.4.1.1 Access Communication Terminal from Workspace Tree

1. Display Workspace.

Waorkspace > 0 X
4 Workspace New
4 . Simulator (Simulator)
Motion Manager
Protection Wizard
System Information Viewer
Communication Terminal
4 Program Manager
Buffer 0
Scope
Upgrade and Recovery Wizard

Waorkspace X [REGIIDY

2. Click Communication Terminal.
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5.4.1.2 Access Communication Terminal from Utilities

Since the Communication Terminal is one of the SPiiPlus MMI Application Studio Utilities, it can be
accessed by:

1. From the Toolbox click Utilities.

2. Click Communication Terminal.

Toolbox 1 x
Utiiities

Uparade and Recovery Wizard

System Information Viewer

Communication Terminal

Setup
Application Development
Utiltties

Diagnostics and Monitoring

You can also activate Communication Terminal using the right-click options of the
% Workspace Tree (see Controller Right-Click Options).

5.4.2 The Communication Terminal Window

The Communication Terminal window consists of:

Simulator - Commuricaton Termeal “ax
Command Line e [Erabie 1 | [ send ] ["send And Trager Scope
enable 0

Output Window e

ons Toolbar P | Show Messages (O Off) | Background Communication (O Off ) ¢ Continous Save (O Off A o Cear A Save printout

Printout Toolbar

Command Line

The Command Line is used for entering the commands. You can enter ASCPL+ commands or
Communication Terminal Commands.
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Certain ACSPL+ commands may be strung together using the semicolon (;) as a
delimiter, for example:

SET FPOSO = 0;ENABLE X;PTP X, 10000

In the example, the initial position of the X axis is set to 0, then the axis is enabled, and
a point-to-point command is executed. If you were to enter the Communication
% Terminal query command, ?FPOS0 after sending the string, you would get a response
7 0f10000.

The commands that you can enter in this way must be fairly simple. You cannot, for
example, use loops or conditionals.

Communication Terminal commands, however, cannot be strung together; they must
be entered individually.

Y J
Once you have typed in the command(s), press Enter to send the command, or click Send.

You also have the option of sending the command(s) and seeing the system reaction on the by
clicking Send And Trigger Scope.

Output Window

The Output Window displays what you have sent and reactions to Communication Terminal
commands. For example;

Simulator - Communication Terminal 1 x

B «|[_Send_][_send And Trgger scone

cnavie 1

2VEL (1)
15000

2APOS

cooocoooo
cocoocoocoo
coocooocoo
coococoocoo
cooooocoo
coococoocoo
cooocoooo
cooocoooo

Show Messages | () Off Background Communication | () Off Continuous Save () Off |  Clear [ Save Printout

Communications Tools Bar
You have the following Communication options available to you.

> Show Messages - a program that is running in the controller may have display commands
(such as DISP) that you might want to see, in which case you click this and the messages
are displayed.

> Background Communication - selecting this option causes the display of the ongoing
communication checks that Communication Terminal conducts with the controller.

Currently Exclusive Communication is not supported.
%
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Printout Tools Bar

You have the following Printout options available to you.

> (lear - selecting this clears the Output Window.

> Save Printout - selecting this enables you to save the contents of the Output Window to a
text file.

>

Continuous Save - selecting this enables you to open a text file and Communication

Terminal will save the running contents of the Output Window until you close
Communication Terminal.

5.4.3 Saving Communication Terminal Command Output to File

To save the output of a Communication Terminal command:

1. Runthe Communication Terminal command.

2. Click Save Printout, a browser window is displayed:

“1 Save As

A [ > ThisPC > Data(D:) > Projects > MMILeam v O | Search MMILeam

©

Organize = New folder

1 hispC A Name
8 30 Objects N items match your search
B Desktop
Documents
& Downloads
D Music
(=] Pictures
B Videos

i, 05(C)

— Data (D)

— Kindle (F)

Date modified o s

File name: [|

Save astype: | Text Documents (“txt)

A Hide Folders

3. Use the browser to select where you want to store the file, enter a File Name and click
Save.

If you select Continuous Save instead of Save, Communication Terminal displays the

same browser. Once you have designated a file to which Terminal is to write the
% command output, Communication Terminal appends the output of each command you

enter to the file. When you close Communication Terminal, the file is closed.

_

5.4.4 Communication Terminal Commands

Communication Terminal commands are divided into:

> Query Commands

> Program Management Commands

> System Commands
5.4.4.1 Query Commands

Query commands are designated by the question mark (?).
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Syntax

?[ACSPL+ variable
name]

?[ACSPL+ variable
name], [ACSPL+
variable namel]...

??[ACSPL+
variable name]

?[buffer number]:

[local user-
defined variable]

?[array_variable
(index)]

?[global user
array_variable
[(index)]]

?[matrix_variable
(row_index) (col_
index)]

?[buffer number]
%
?S

?VR

?SN

??[error code]

SPiiPlus MMI Application Studio User Guide
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Description

Returns the current value of a ACSPL+ variable. The ACSPL+ variable
name must be entered in all CAPs.

Returns the current value of listed standard variables. The ACSPL+
variable name must be entered in all CAPs.

Returns a brief description of the ACSPL+ variable. The ACSPL+ variable
name must be entered in all CAPs.

Returns the current values of a local user variable or array defined in a
program buffer. The variable name must be entered exactly as it
appearsin the program.

Returns the current value of a specific element in the given array. The
brackets enclosing the index are optional. If it is an ACSPL+ array
variable, it must be entered in all CAPs.

Returns the current values of a global user variable or array.

Or the value of an element in the array if index is included.

Returns the current value(s) of an element in a two dimensional
matrix.

The indices may be entered as a range, e.g., (0,4) is the first through
fifth, inclusively.

Returns the current status and information about a program buffer
Returns the current status of all program buffers.

Returns the current status of all motors.

Returns the firmware version

Returns the controller serial number and hardware version - indicated
by a letter.

Returns the error code number. If the error code is included in the
query, returns error description.

By adding tags you can determine the format of the response to the Query.
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Decimal format.

D/ This format is identical to the default format for integer variables. When applied
to a state variable, the format displays the decimal presentation of the variable.

Hexadecimal format.

°X/ When applied to an integer variable, this format displays the hexadecimal
presentation of the variable.

Binary format.

2B/ This format is identical to the default format for the IN and OUT variables. When
applied to an integer variable, the format displays the binary presentation of the
variable.

Extended format.

This format is useful for very large or small real values, when the default format

°E/ produces ambiguous results because the default does not provide enough
positions to display very large or very small numbers. When applied to a real
variable, the format displays each value in 20 positions.

You also have the option specifying a format using C notation. The specification is placed just
before the variable name in curly brackets. The specification applies only to the value of the name
thatisincluded in the command. If an array is queried, the specification applies to each element of
the array.

C notation provides an unlimited number of possible formats. Some examples are:

The motor feedback values for all axes are displayed in 12 digits, fixed
decimal point, 3 digits after the point. The same format applies to all 8
values.

?
{%12.3f}FPOS

?{%8.0f}X_

FPOS 8 digits, no decimal point, no fraction digits.

?{XFPQOS =
%8.0f}X_ The response will look like XFPQOS =1234.
FPOS

?{%08X} X_

MST 8 digits, hexadecimal format with leading zeros

5.4.4.2 Program Management Commands

Program Management commands are used for:

> Buffer Handling
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> Program Variables Handling
> Program Handling
> Debug Handling
The Program Management commands are designated by the pound (#) character.
r )

In those commands including a line designation, the line designation can appear in one
of the following forms:

> Single number - Specifies only one line.

> Two numbers separated by comma - Specifies a range of lines. If the
second number is larger than a total number of lines in the program,

% the list range spans the last program line.
4 > Label preceded by a slash (/) character - Specifies the line containing the

designated label.

> label preceded by aslash (/) character, then a comma and number -
Specifies a range of lines starting from the line with the designated
label.

% ltems enclosed in square brackets, for example, [buffer_no], are optional.
[+

5.4.4.2.1 Buffer Handling

These commands enable you to open buffers for entering program commands, searching the
buffer contents, deleting contents from the buffer, and the like. The buffer commands are:

@ All Terminal commands are case-sensitive and must be entered as listed.

> #-0pen/Close buffer
> D-Delete
> F-Find

>  Fl - Case-sensitive Find

Version 3.02 270




SPiiPlus MMI Application Studio User Guide
5. Utilities

The # (Open/Close Buffer) command is used to open and
close a buffer for the purpose of entering code. Where:

> buffer_no - Specifies the buffer, a number
between 0 and 10.

#buffer_no > |- Optional, if included, opens the buffer for
[[line_no] insertion of code. If omitted, the command closes
the buffer.

> line_no - Optional, if included, the command opens
the buffer specified by buffer_no and sets the
insert line before the line specified by line_no.

The D (Delete) command deletes the specified lines in the
buffer. Where:

> buffer_no - Specifies the buffer, a number
between 0 and 10.

> line_no - Specifies the line to delete. If a second
line_no (separated by a comma) is included, it
specifies arange of lines. If the second number is
[line_no] larger than the total number of lines in the
program, the delete range includes the last
program line.

#buffer_
D noDline_no

If a bufferis open, the D command that addresses the
buffer shifts the insert line to before the first undeleted
line.
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The F and Fl (Find/Find Case-sensitive) commands are used
to search for specific text in a specified buffer or in all
buffers. Where:

> buffer_no - Specifies the buffer, a number
between 0 and 10. If # is used, the search is
conducted throughout all buffers.

> search_string - The text being sought.

#buffer_ > line_no - Optional, if included, line_no defines the
nof/search_ start line for the search. Otherwise, the search
F string [line_ starts from the first line.
nol search_string in search commands can be a l[abel or a label
fl #buffer_ and number separated by comma. The label in the search_
nofl/search_ string is not, however, limited to labels in the program, any
string [line_ name may be specified. Therefore, the command can be
noj used to search for any variable, constant, [abel or keyword.

The search terminates when the first entry of the specified
text is found, or the buffer end is reached. The command
reports the line that contains the text, or an error message if
the text was not found.

To find the next entry, you have to execute the command
again, specifying the new start line number of the reported
line plus one.

5.4.4.2.2 Program Variables Handling

There are three types of variables:
>  ACSPL+ Standard Variables — variables built into ACSPL+
> SPVariables - variables built into the controller
> User-Defined Variables - variables that you have declared in your program

These commands enable you to list variables. The commands are:

@ All Communication Terminal commands are case-sensitive and must be entered as
listed.

> VS - Display ACSPL+ variable names

> VSG - Display ACSPL+ variable names within ACSPL+ variable name categories
>  VSF - Display of ACSPL+ variable names and attributes

>  VSGF - Display of ACSPL+ variable names and attributes

>  VSP - Display SP variables
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> VGR - Display categories within which ACSPL+ variables are grouped

> VSD - Display brief description of ACSPL+ variables

> VG- Display list of all global variables

> VGF - Display all global variables and attributes

> VL- Display local variables

>  VLF - Display local variables and attributes

> V- Display user-defined global and local variables

>  VF - Display of user-defined global and local variables and attributes

> L-Llist program

> VST - Display ACSPL+ variables which can be protected using the Protection Wizard

>  VSGT - Display ACSPL+ variables for ACSPL+ variable categories which can be protected
using the Protection Wizard

>  VSTF - Display ACSPL+ variables which can be protected using the Protection Wizard and
their attributes

>  VSGTF - Display ACSPL+ variables for ACSPL+ variable categories which can be protected
using the Protection Wizard and their attributes

> VSDT - Display ACSPL+ variables for ACSPL+ variable categories which can be protected
using the Protection Wizard and their attributes

>  RESET - Reset program variables to factory defaults

> VGV - Remove global variables set through Terminal

Both the VS and VSG commands display the names of the
ACSPL+ standard variables.

#VS group_name is the name of the category within which
VS #VSG ACSPL+ variables arg grouped (for the categaries see VGR).
VSG A When group_name is addeq to the.VS.G comrnan.df the names
e - of the ACSPL+ standard variables within the specified
category are listed. group_name is case-sensitive and must
be entered exactly as given in the list displayed by VGR, for
example, #VSG Axis_State.
#VSE Both the VSF and VSGF commands, in addition to the variable
VSF iy names, display the variable type, the number of elements
(for arrays only), address of the variable in the controller
VSGF [grOU[]J— memory and the step between array elements (for arrays
name

only).

Version 3.02 273




SPiiPlus MMI Application Studio User Guide
5. Utilities

VSP #VSPservo_
number
#VGR

VGR [group_
name]

Version 3.02

group_name is the name of the category within which
ACSPL+ variables are grouped (for the categories see #VGR.
When group_name is included in the VSGF command, the
names of the ACSPL+ standard variables within the specified
category and their details are listed. group_name is case-
sensitive and must be entered exactly as given in the list
displayed by VGR, for example, #VSGF Axis_State.

The VSP (List Servo Processor Variables) provides a list of SP
variables that are defined in the program in the specified SP.

servo_number is an integer number, 0O, 1, 2, or 3, specifying
the SP.

gach variable name in the list is accompanied by an SP
address of the variable.
The VGR command, without group_name, lists the categories
within which the ACSPL+ variables are grouped. These are:

> Axis_State

> Monitoring

> Motion

> Safety_Control

> Inputs_Outputs

> Program_Execution_Control

>  System_Configuration

>  Axis_Configuration

> Communication

> Commutation

> Data_Collection

> Servo_Loop

>  Miscellaneous

> Obsolete

group_name, when included, is the category name and must
be one of the above. It is case-sensitive and must be entered
exactly as given in the list, for example, #VGR Axis_State.
When included in the command, all ACSPL+ variables within
the category is listed.
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VSsD

VG
VGF

VL
VLF

VF
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#VSD

[group_
name]

#[buffer_
no]VG

#[buffer_
no]VGF
[variable_
name]

#[buffer_
no]VL

#[buffer_
no]VLF
[variable_
name]

#[buffer_
nolV

#[buffer_
no]VF

The VSD command, without group_name, lists all ACSPL+
variables with a short description.

group_name is the name of the category within which
ACSPL+ variables are grouped (for the categories see VGR).
When group_name is added to the VSD command, the
ACSPL+ variables within the specified category and a brief
description of each variable is listed. group_name is case-
sensitive and must be entered exactly as given in the list
displayed by VGR, for example, #VSD Axis_State

The VG command lists all global variable names in the system.

If buffer_no (a number between 0 and 10) is included, VG lists
all the global variables in the specified buffer.

The VGF command, in addition to the global variable names,
lists the variable type, the number of elements (for arrays
only), address of the variable in the controller memory and
the step between array elements (for arrays only).

If buffer_no (a number between 0 and 10) is included, VGF
lists the details for all the global variables in the specified
buffer.

If variable_name specifying one of the global variables is
included, VGF lists the details just for the specified variable.

The VL command lists all local variable names in the system. If
buffer_no (a number between 0 and 10) is included, VL lists all
the local variable names in the specified buffer.

The VLF command, in addition to the local variable names,

lists the variable type, the number of elements (for arrays

only), address of the variable in the controller memory and
the step between array elements (for arrays only).

If buffer_no (a number between 0 and 10) is included, VLF
lists the details for all the local variables in the specified
buffer.

If variable_name specifying one of the local variables is
included, VLF lists the details just for the specified variable.
The Vcommand lists all user-defined variable names in the
system.

If buffer_no (a number between 0 and 10) is included, V lists
all the user-defined variables in the specified buffer.
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VST
VSGT
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#buffer_
nolfline_

no]J

#VST

#VSGT

[group_
name]

The VF command, in addition to the variable names, lists the
variable type, the number of elements (for arrays only),
address of the variable in the controller memory and the step
between array elements (for arrays only).

If buffer_no is included, VF lists the details of all the user-
defined variables in the specified buffer.

The L (List) command is used for displaying a program listing.

The listing contains all program lines preceded by line
numbers. Each line appears exactly as it was inserted. No
automatic formatting is provided.

To address all buffers the # character is used instead of the
buffer number, for example, the command ##L provides a
listing of all programs in all buffers.

If line_no isincluded, L lists the contents of the specified line.
If a buffer does not contain the specified line number, only
the buffer number is listed.

If the buffer is empty, the list includes the buffer designation
followed by the first line (0) which is blank.

Both the VST and VSGT commands display a list of ACSPL+
variables to which Program Variables Handling can be applied.

However, when group_name, the name of the category
within which ACSPL+ variables are grouped (for the
categories see VGR), is included with the VSGT command, the
ACSPL+ variables within the specified category are listed.
group_name is case-sensitive and must be entered exactly as
givenin the list displayed by VGR, for example, #VSGT Axis_
State.
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The VSTF, VSGTF, and VSDT commands all list the variable
names, the variable type, the number of elements (for arrays
only), address of the variable in the controller memory and

VSTE #VSTF the step between array elements (for arrays only) of those
#VSGTE ACSPL+ variables to which Program Variables Handling can be
[group_ applied.

VSGTF name] However, when group_name, the name of the category
#VSDT within which ACSPL+ variables are grouped (for the

VSDT [group_ categories see VGR), is included with the VSGTF or VSDT
name] command, the ACSPL+ variables within the specified category

are listed. group_name is case-sensitive and must be entered
exactly as given in the list displayed by VGR, for example,
#VSGTF Axis_State.

The RESET command is used to reset the controller to factory
default state.

RESET #RESET The RESET command can be issued even if the application is in
the Protected mode (see Program Variables Handling), in
which case the password, if included, is not needed.

The VGV command is used to remove global variables that
#VGV have been set via Terminal. If global_var (the name of the
[global_var] variable) isincluded, it removes only this variable; otherwise it
removes all of them.

VGV

5.4.4.2.3 Program Handling

These commands are used for compiling, executing, pausing and halting the program. The
commands are:

All Communication Terminal commands are case-sensitive and must be entered as
listed.

C - Compile program

\%

> X -Execute program
> S-Stop program
> SR-Stopand reset program

> P -Pause program
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[buffer_
no]C

The C(Compile) command compiles a program in the buffer or all
programs in all buffers, depending on the buffer qualifier.
Where:

> buffer_no - Specifies the buffer, a number
between 0and 10.

The Ccommand must not include a line qualifier and is prohibited
when the buffer isin the Run or Suspended states.

The Ccommand is not obligatory in order to execute a program.
When the X (Execute) command is issued, the controller
automatically compiles the program if it was not previously
compiled. However, a separate compilation step is required in
the following cases:

> To check the program correctness without
executing it.

> The programis not intended for direct starting,
but contains autoroutines. The autoroutines are
ready for execution only after compilation.

> The programisintended for starting from
another program by the START command. The
program started by the START command must be
compiled before the START command can be
executed.

If the program is successfully compiled, the Terminal displays a
short report of how many lines were compiled. If an error was
encountered, Terminal reports the error code and the line
number in which the error was found.
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#buffer_

X noX
[line_no]

#
[buffer_
S nojs

SR #
[buffer_
noJSR
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The X (Execute) command starts a program in a specific buffer,
and can be executed in any program state except the Run state.
Where:

> buffer_no - Specifies the buffer, a number between 0
and 10. It must specify one buffer only.

> line_no - Can be aline number or a l[abel. Execution
starts from the specified line. If included, line_no
defines a specific line to be listed. Otherwise the
program starts from the first line.

If the state of the program is Not Compiled, the controller first
compiles the program and then starts it. If an error was
encountered during compilation, the program does not start.

If the state of the program is Suspended, the X command
resumes the program execution. In this case the command must
not contain line_no because execution resumes from the point
where the program was suspended.

The S (Stop) command terminates program execution in a buffer
or execution of all programs in all buffers.

The SR (Stop and Reset) command terminates program
execution in a buffer or execution of all programs in all buffers,
and resets the buffer or all buffers to the Not Compiled state.
The command provides the decompile function, which is useful
if the program contains autoroutines that are ready to start
when the buffer is in Compiled state. Where:

> buffer_no - Specifies the buffer, anumber between 0
and 10. It must specify one buffer only.

If buffer_no is omitted, this will stop, or stop and reset all
programs in all buffers, or the # character may be used as the
buffer_no, for example, ##S, which will do the same.

Program termination commands must not include line qualifiers.
The S command can be issued in any program state.

The issuance of the SR command effectively prevents the
activation of autoroutines.
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The P (Pause) command suspends program executionin a
buffer. Where:

> buffer_no - Specifies the buffer, a number between 0
and 10. It must specify one buffer only.

The # character may be used instead of a buffer number, for
example, ##P, in which case the execution of all programs in all
#buffer_ buffers is suspended.

noP The P command must not include a line qualifier.

P commands are allowed in any program state, but in all states,
other than Run, the command has no effect.

If the program is in the Suspended state, the X command
resumes execution. The S command transfers the buffer to the
Compiled state. The SR command transfers the buffer to the Not
Compiled state.

5.4.4.2.4 Debug Handling

The Debug commands enable you to run your program in the Debug Mode, set breakpoints and to
run sections of the program. The commands are:

All Communication Terminal commands are case-sensitive and must be entered as
listed.

> XS - Execute one step

> XD - Execute program in Debug mode
> BS-Setbreakpoint
> BR-Reset breakpoint
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The XS (Execute One Step) command executes one program
line. Where:

> buffer_no - Specifies the buffer, a number

#buffer_ between 0 and 10. It must specify one buffer
XS noXSline_ only.
no > line_no - Can be aline number or alabel.

Indicates what line to run.

After executing the specified line_no, the buffer
automatically enters the Suspended state.

The XD (Execute in Debug Mode) command executes the

program up to the next breakpoint. Where:

XD #buffer_ > buffer_no - Specifies the buffer, a number between

noxb 0 and 10. It must specify one buffer only.

The command is similar to the X command. The difference is

that the X command ignores breakpoints in the program. If

the program is started by the XD command, it will stop when

it reaches a breakpoint. At the breakpoint the program

(CONTINUED) transfers to the Suspended state and can be started again by
the X, XS or XD commands.

XD

The BS (Set Breakpoint) command sets a breakpoint at the
specified line. Where:

> buffer_no - Specifies the buffer, a number between

#buffer_ 0 and 10. It must specify one buffer only.
BS ﬂ_OBS > line_no - Can be aline number or a label. Indicates in
[line_no] what line to set the breakpoint.

You can set any number of breakpointsin your program;
however, for breakpoints to be active, you have to start the
program with the XD command.
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The BR (Reset Breakpoint) command resets the breakpoint
at the specified line or all breakpoints. Where:

> buffer_no - Specifies the buffer, a number
between 0 and 10. It must specify one buffer

only.
#buffer_ . ,
BR SEL > line_no - Can be aline number or a label.
[line_no] Indicates in what line to reset the breakpoint.

If it is omitted, the command resets all
breakpointsin the buffer.

If the buffer qualifier is specified as #, for example, ##BR, and
line_no is omitted, the command resets all breakpoints in all
buffers.

5.4.4.3 System Commands

The System commands provide you with information contained in the system. The commands are:

All Communication Terminal commands are case-sensitive and must be entered as
listed.

IR - Integrity Report

\Y

> U -System Usage Report

> TD - User-defined Variables in System
> SC-Safety Control Report

> S|-System Information

> SIR - System Information Report

>  ETHERCAT - Network Information

The IR (Integrity Report) command activates integrity
validation and provides a report of current integrity
state. The report displays a list of files. Each list entry
displays a file name, expected file size and checksum of
the file and actual file size and checksum.

IR #IR

If any integrity problem is detected, the command sets
S_FAULT.#INTGR fault bit. You can view this by using
the Query Commands.
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U

#U
D #TD
SC #SC
Sl #SI

Version 3.02

The U (Usage) command is used for monitoring MPU
usage. It returns the maximum, average, and minimum
values as a percent.

The controller continuously measures the time taken
by real-time tasks. When the U command is received,
the controller analyzes the measured times during the
l[ast 50 controller cycles and calculates minimal, maximal
and average time. The results are reported as a
percentage.

The TD command returns the names of all user-defined
variables and arrays that are in the controller flash
memory.

The SC (Safety Control) command reports the current
safety system configuration.

The controller response includes the following:
Active safety groups

The configuration of each fault for each motor

The SI(System Information) command returns system
information about the SPiiPlus controller including

serial number, firmware version, configuration, name
and SP programes.
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The SIR (System Information Report) command is an
expanded version of the Sl command and returns
system information broken down into various
categories (section) and subjects (key) within the
categories.

section:

> Hardware - This section contains information
about the controller’s hardware

> Options - This section contains information
about the controller’s options, such as, total
number of axes, encoder support, number of
non-ACS unit servo axes, etc.

> Network - This section contains information
about the controller’s EtherCAT channels.

SIR #SIR/section/key/ > Axes_support - This section contains
information about the features that each axis
has.

>  UNIT# - There is a UNIT section for each unit in
the system, they are numbered from O up to
the number of units minus 1, for example,
UNITO is the first unit in the system. Each UNIT
section contains information specifically about
the unit.

> keydepends on the category. The format of
the returnis:

[Section]
Key = value
To see all sections and keys enter:
#SIR/ALL/ALL/
The ETHERCAT command is used for obtaining

complete information about the devices connected in
the network.

The information it displays is:
ETHERCAT #ETHERCAT > Slave number
> Vendor ID
> Product ID

> Revision
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>

Serial number

>  EtherCAT physical address
> DCsupport
> Mailbox support

This is followed by a list of network variables associated
with the device. Each variable is described with:

> Name (as in XML)

> Offsetinside the telegram (magic number that
is used for mapping)

>IN or OUT description
> Datasize

> Pdolndex
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6. Diagnostics and Monitoring

Diagnostics and Monitoring tools enable you to view the status of various elementsin the
controller’s program and aid you in analyzing the motion.

You can use the following tools for viewing the values and status of critical variables:

> Inputs/Outputs Manager - The Inputs/Outputs Manager tool displays the status of the
digital input and output variables of the SPiiPlus controller as well as those of the HSSI, if
defined.

> Safety and Faults Monitor - displays the status of the SPiiPlus controller faults as defined
through the Safety and Faults Configurator.

>  Variables Manager and Watch - displays the values currently stored in variables of a
program thatis running.

>  HSSI Manager - used for monitoring the status of HSSI channels. The manager displays the
quantity and state of the HSSI channels.

The following windows provide graphic representations:

> Scope - presents areal time display of the selected motion or variable. You can set the
Scope to display any parameters you like.

> FRF Analyzer - is the steady-state transfer function of a dynamic system describing the
relation between an input and an output as a function of frequency in terms of gain and
phase. You have the option of displaying the data as either a Nyquist Diagram or a Bode
Diagram.

> Sin Cos Encoder Compensation and Monitoring - displays a Sin-Cos Lissajous curve graph of
the wave form and enables you to make adjustments to controller’s gain, phase and
offsets compensation parameters (SCGAIN, SCPHASE, SCSOFFS, and SCCOFFS). Sin Cos
Encoder Compensation automatically calculates best fits for the parameters.

Diagnostics and Monitoring also provides you with Motion Manager to setup the motion for each
axis and monitor motion status.

6.1 Accessing Diagnostics and Monitoring Tools

To access the Diagnostics and Monitoring tools:
1. If the Toolbox is not displayed, click Toolbox.
2. (Click Diagnostic and Monitoring.
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ook 0]
and Monitorng
FRF Analyzer
HSSI Manager
Inputs / Outputs Manager
Motion Manager
Safety and Faults Monitor

Scope
System Viewer and Diagnostics

Variables Manager and Watch

Setup
Application Development:

Click the required toaol.

6.2 FRF Analyzer

The FRF

(Frequency Response Function) Analyzer provides you with a powerful tool for servo

analysis of the ACS Motion Control SPiiPlus motion controllers. It allows mechanical characterization
of the machine, and is a valuable aid in tuning your machine.

>

>

>

>

>

>

With this tool you can:

Obtain the mechanical signatures of the machine.
Identify and compensate for mechanical resonances.
Expand machine bandwidth and improve performance.
Improve machine stability.

Compare between different machines.

FRF measurements can be made under the following conditions:

>

Brushless motor should be commutated. The FRF Analyzer does not allow FRF
measurement for non-commutated brushless motor or stepper motors.

Axis must be enabled. In the axis is disabled it will be automatically enabled when FRF
measurement begins.

Axisis not in open loop. You should not be confused with the fact that Open-Loop FRF and
Plant FRF are measured as well. All FRF measurements are performed in a closed loop. For
this purpose the axis must be adjusted before performing the measurement.

Itisrecommended using the Adjuster Wizard to make preliminarily adjustments to the
axis with a relatively low bandwidth. After the FRF measurements are taken, you can
more knowledgeably set the servo parameters and adjust the filters to maximize the
performance and the bandwidth, while remaining within adequate stability margins.

q J

4 )y
Do not perform FRF Measurement when the servo loop is not stable or with very
marginal tuning!

. J
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Sometimesitis preferable to do the measurement while the axis is moving. This is typically the
case, when it is required to overcome the non-linear effect of coulomb friction. In this case it is
recommended to write an ACSPL+ program in one of the buffers that takes care of the required
motion. The following types of motion can be used during FRF measurement:

> Axisisidle, no motion is executed
> Jog motion — when the travel is not limited
> PTP motion - when the travel is limited (i.e., linear motor)

In case of PTP or JOG, it is recommended moving at very low velocity, which is enough to overcome
the coulomb friction.

A disturbance in the FRFs may appear if PTP is used while the axis is changing its
direction. To minimize this effect, it is recommended performing cyclic motion
[# Dbetween two points without any dwell time between motions.

6.2.1 Activating FRF Analyzer
To activate the FRF Analyzer:

1. From the Toolbox click Diagnostics and Monitoring to display the Diagnostics and
Monitoring tools list.

2. (Click FRF Analyzer.

You may use Add Component from the right-click menu of the controller in the
% Workspace Tree (Controller Right-Click Options) to activate the FRF Analyzer.

The FRF Analyzer window appears.

BIES ®
Graph
Mod
-

Measure set contains data

Overwrite
Save to Baselne

High Resolution Settings (%)
View ©

||| Tooks ©

Frequency (Hz)

LED ~

il
!
u

6.2.2 Working with FRF Analyzer

The right side of the window contains the following option controls:
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s Used for selecting the axis to be measured. See

Selecting Axis.

Graph — - Used for selecting the FRF Analyzer display
format. See Selecting Graph Format.

Used for setting the FRF Analyzer mode. The FRF
Analyzer has two modes:

Mode Measure =
>  Measure (see Measure Mode)
> Design (see Design Mode)
Used for setting the Servo Loop to:
> Position & Velocity
> Current
Servo Loop Position and ve «
> Velocity
> Position
> Open

High Resolution Settings (%)

Used for selecting:

>  Markers (see Markers)

View (v) > Phase Modulo
> Amplitude
for display. See Setting View Options.
Used for:
> Saving FRF data to afile
Tools (v) > Retrieving FRF data from a file

> (learing FRF data from the display

See Tools.

Underneath the FRF graph there is a section for selecting what is displayed and for viewing the
measured values. This section is divided into the following tabs:

i This tab enables the user to select the signals you want
ignals ) ,
displayed. See Signals Tab.

This tab enables the user to set cursors in the graph in order to
view the values at points of your choosing. See Cursors Tab.
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This tab enables the user to view the values of servo
|§ Servo Pararmneters | parameters. In the Design mode change the user can set the
values of Servo Parameters. See Servo Parameters Tab.

This tab enables the user to perform measurement analysis.
] Measurement Analysis | See Measurement Analysis.

This tab enables the user to set the physical measurements
used in the analysis. See FRF Physical Units.

High Resolution Settings

This section allows the user to control the display resolution. Checking the "Enable" checkbox
activates the parameter input controls. The start frequency can be set using the text box or the
slider. Text boxes also control the number of points per decade and the excitation current. The
"Default" button resets all parameters to their default values.

Selecting Axis
You select the axis to be measured from the Axis dropdown list. The list of axes is extracted from
the controller.
To display the list click ™" .
Selecting Graph Format
There are two graphic formats from available to you:
> Bode Diagram
> Nyquist Diagram

-

You select the graphic format from the Graph dropdown list which you display by clicking
6.2.3 Signals Tab

The Signals tab is used for setting what FRFs are to be measured.

If the Signals tab is not displayed, click | signais |.

Signzls | Cursors | Servo Pammeters | Analysis | Physical Units |

Measure [ Design Baseline
Joeed [ ] ] [ ]
Con N S
Cowolr [ DN [
o [ . ]
R
Line Width z 1 1

FRF Signals

The FRF signals are based on the following diagram:
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Desired Position Dirive Feeadback
Fosition Error Command| Position
2 C(s) e — Pi{s)
) controller plant

> (Closed - the relation between the required position and the feedback position, when the
loop is closed, CL(s)= C(s)*P(s)/(1+C(s)*P(s)).

> 0Open - thisis the loop transfer function, OL(s) = C(s)*P(s). This function has a major role in a
stability analysis of a system.

> Controller - the relation between the position error and the drive command, C(s). Thisis
the control algorithm that is implemented in the SPiiPlus controller.

> Plant - the relation between the drive command and the feedback position, P(s). The plant
constitutes of the mechanical stage, the motor, the feedback device and the drive.

The FRF gain is shown in absolute units or decibels (dB). A value in dB corresponds to 20log10
(value). The phase is typically shown in degrees.

Display Options

You can select which FRF signals (Closed, Open, Controller, Plant) to display by clicking the relevant
Ll

check boxes

You can also select which graph sets (Measure, Design, Baseline) to display by clicking the relevant
check boxes.

To set the line color, type and width for each graph, see Setting FRF Analyzer Properties.
Controller Information
The following information is displayed for reference:

>  Firmware - controller software version.

> Servo Loop - servo loop setting used during analysis.

> Dual Loop - state (yes/no) of DUALLOOP CONTROL variable for each axis. If state is yes, the
Position and Velocity option cannot be selected for Servo Loop.

6.2.4 Cursors Tab

The FRF Analyzer provides cursors that you can use to see the exact values at any pointin the
graphs.

To display the Cursors tab click
The cursor options depend on what graph format you are using:
> Bode Diagram Cursors

> Nyquist Diagram Cursors
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6.2.4.1 Bode Diagram Cursors

In the Bode diagram there are two cursors, as shown, giving you the ability to compare values at
two different positions.

2029.3

o Zoom

0.0
Frequency (Hz)

You move the cursors by dragging them left or right. At each point you will notice that the values
of the graph at the cursor point are displayed in table in the tab.

| Signals | Cursors | Servo Parameters | Measurernent Analysis I Physical Units |

Made Graph Fregl  Ampl Phasel Freqz  Amp2 Phasez Amp2 - Ampl | Phase2 - Phasel
Closed  Measure 7619 614503  -58.36 337.41 -13.22436  -167.35 1937030 -108.98
Closed  Easeline 605966 -57.90 152343 -167.29 2129309 -109.39
B oo 137044  -150.52 1400608 -160.60 1628642 -19.08
Open Baseling 142466  -150.20 1661265  -169.19 -18.03732  -18.99
Measure 442427 36.98 1571785 49.82 11.29359 12,84
Controller  Baseline 442427 36.98 1571785 49.82 11.29350 12,84
Measure 302662 17250 3062503 140.58 2759841 -31.93
Plart Baseline 208473 172.83 3234220 140,99 7935747 -31.84

Freql, Amp1, and Phase1l are the values of Cl.
Freq2, Amp2, and Phase2 are the values of C2.

7 Their units depend on your selections made in View (see Setting View Options).

6.2.4.2 Nyquist Diagram Cursors

In the Nyquist diagram due to the nature of the graph there is only one cursor, Cl. It is distributed
along the points of the graph.
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Cursor €1

You move the cursor either by dragging it to a new point on the graph, or just click the point you
are interested in and the cursor moves to the point. The values are displayed in the fields of the

tab.
| Signals | Cursors \Servo Parameters | Measurement Analvsis | Phwysical Units |
Mode Graph Freqgl Ampl FPhasel Freqz Amp2 Phasez AmpZ2 - Ampl  Phase2 - Phasel
Cosed  Measwre 76,10 614503 5836 337.41 -13.22436 16735 1937030 -102.93
Cosed  Baseline 605966 -57.00 1523343 -167.29 2129309 -109.39
I oo 137944 15052 14090698 -16d.60 -16.28642  -19.08
[Gpen Y Eascine 142466 -150.20 1661265 -160.10 1803732 -18.99
|EEntralEn reasire 442427 3698 15.71786  49.52 11,29359 12,54
Confroller  Baseline 442427 3608 1571786 40.82 11.28350 12.54
[EERE Measure 302662 17250 -30,62503 140,58 27.50841  -31.93
Plant Bassline 298473 17283 32.34220 140,99 2935747 -31.84

For each signal the values displayed are:
> Freq - the frequency of the signal at the cursor point
>  Amplitude (abs) - the absolute amplitude of the signal at the cursor point
> Phase - the phase of the signal at the cursor point
> Real - the value of the signal on the X axis

> Imaginary - the value of the signal on the Y axis

6.2.5 Servo Parameters Tab

The Servo Parameters tab serves primarily as a tool for Design. It enables you to fine-tune servo
parameters and see the system reaction to your changes.

To display the Servo Parameters tab click It .
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Signals I Cursors | Servo Parameters \ Measurement Analysis | Physical Units |

Variables Controller Measure Design Baseline -
4 Posttion Loop
Proportional Gain 10
Integrator Gain 1]
Integrator Gain Target Factor 1
Proportional Gain Target Fac... 1 i
Integrator Limit o [
I Velocity Loop
Gear Ratio 1 i
Maximum Velocity 2000000 .

The tab is divided into five columns:

> Variables
This column lists all the servo-loop variables.

For the meanings of the variables refer to the SPiiPlus Command & Variable Reference

> Controller
This column displays the status of the servo-loop variable (ON/OFF) and its value(s) stored
in the motion controller. It is for information only and the values cannot be changed.

> Measure
This column displays the status of the servo-loop variable (ON/OFF) and its value(s) stored
in the Measure set. It is for information only and the values cannot be changed.

> Design
This column displays the status of the servo-loop variable (ON/OFF) and its value(s) stored
in the Design set.
When in the Design mode, if a value in this column is not greyed-out, it can be changed.

> Baseline
This column displays the status of the servo-loop variable (ON/OFF) and its value(s) stored
in the Baseline set. Itis for information only and the values cannot be changed.

When working in the Design Mode, once you have found the proper values, you can
% then use the Adjuster Wizard to set the values into the motion controller.

Flag Variable Status

The status of the flag variable is indicated a checkbox.

B This indicates that the flag variable is ON.

(] This indicates that the flag variable is OFF.

If you are in the Design Mode, you can change the status, for example, from ON to OFF, by clicking
the button.
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You can check the meaning of a flag variable by using and the ? command, for
example:

~ax
uFLa6S0 ~[_send ] send and Trgger scope
enal B

\_ J

6.2.6 Measurement Analysis Tab

Using Measurement Analysis to Adjust System Identification Parameters

To display the measurement analysis page click ] Measurement Analysis |

\ Signals | Cursars | Servo Parameters | Measurement Analysis \ Physical Units |

[ Gat Results ]

Set | Measuire - ‘

Barchwidth [Hz) EX: | Priase Margin (deg) [328 |

Positive Gain Margin (dB) | 18.5 | Megative Gain Margin (dB) | -14.7 ]

Acceleration Feedforward | 77.98 |

You can use Measurement Analysis to adjust system identification parameters through the
Adjuster Wizard as follows:

1. Open the Adjuster Wizard.
Click Axis Setup and Tuning.

Click Position and Velocity Loops.

ININWENN

Under System Identification, click Start Identification and if it is safe to proceed, click Yesin
the Adjuster Wizard dialog box.

5. Wait for the message “System identification succeeded” to appear in the System
Identification results text box.

6. By using the Measure and Design sets, you can use the information displayed on the
Measurement Analysis tab to fine tune the Advanced Tuning parameters received during
the Axis Tuning and Setup.

The following information is displayed:
> Set - click Measure, Design or Baseline to display the required set.
> Bandwidth - displays the system bandwidth.

> Positive Gain Margin - how much the gain can be raised before instability results. The value
is the amount by which the open loop gain is higher than 0dB at the phase crossover
frequency.

> Acceleration Feedforward - reduces position errors during acceleration and deceleration.
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> Phase Margin - how much delay can be added to the loop before instability results. The
value is the amount by which the open loop phase exceeds -180° at the gain crossover
frequencies.

> Negative Gain Margin - how much the gain can be reduced before instability results. The
value is the amount by which the open loop gain is lower than 0dB at the phase crossover
frequency.

6.2.7 FRF Analyzer Modes

The FRF Analyzer has two modes:

> Measure Mode - enables you to collect data for calculating the FRF signals of your system
(Closed, Open, Controller and Plant - see Signals Tab).

> Design Mode - enables you to design a new Controller FRF and to view the effect on the
Open Loop FRF and Closed Loop FRF, based on a previous system measurements. The
Plant FRF does not change because of modifications by the controller FRF.

6.2.7.1 Measure Mode

The Measure mode enables you to perform FRF analysis on the actual motion of your system. You
can save the analysis data to use for making comparisons in the Design mode.

Measure Mode Settings

Use the Servo Loop button to set the loop to be measured:

Servo Loop | Position and Velocity |=
Position and Velocity
Current

Velocity

Position

Open

Your options are:

> Position and Velocity (default)
The controller FRF acts as a PID equivalent. A current sine-sweep excitation is injected to
the drive command (% of max current), and the total closed position loop FRF is measured
(measurement takes into account the velocity FRF).

> Current
This option measures the current loop closed and open loop FRF. During the measurement
the position and velocity loops are open.

> Velocity
This option measures a separate velocity loop. During the measurement the FRF Analyzer
disables the position loop.

> Position
A separate position loop FRF measurement is done. This measurement differs from all
other measurements since the excitation is a velocity command rather than current. A
velocity sweep excitation is injected to the velocity command (% of max velocity XVEL), and
the total closed position loop is measured (without accounting for velocity FRF).
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Open
Measures transmission function from current to motor velocity. The measurement is done
inan open loop.

You select Measure from the Mode dropdown list.

Your measurement data save options are:

You can

Measure set contains data
@Save to Baseling

(COverwrite

Min Frequency (Hz)
Max Frequency {Hez) | 2000
. Paoints per Decade

Excitation Current =
(% of max.)
o [ Start ] [ Default ]

Save to Baseline - When you start the measurement, if there is previous data in the
Measure set, it is written to the Baseline prior to sampling new signals.

Overwrite - When you start the measurement, whatever data was previously stored in the
Measure set is overwritten with the new data. The previous data is not saved.

set the following parameters:

Minimal Frequency (Hz) and Maximal Frequency (Hz) - These set the sine sweep, specified
in Hz. These frequencies can range from 1Hz to 5000 Hz. The FRF measurement itself is
executed at 20 kHz. This provides a reliable measurement at the specified frequencies.

Frequencies per Decade - Adjacent frequency steps are uniformly distributed on a
logarithmic scale. You can set the required amount of points per one decade of
frequencies. Using a larger number of points results in finer resolution of the data, and a
longer measurement results. A smaller number of points results in coarser resolution of
that data, and a shorter measurement.

For each frequency, the FRF Analyzer waits 20 cycles for transients to decay and then
measures for additional 20 cycles. As the frequency gets higher, the measurement time
getsshorter.

Excitation Current - The excitation current determines the amplitude of the sine sweep as
percentage of the maximum drive command. The excitation current should be
appropriately determined. It should be sufficient to provoke the system. If the excitation
current is too low, measurement results may be unreliable.

However, excessive excitation current is dangerous. If the current is too high, overcurrent
may occur. In certain cases, high excitation current can cause saturation s and lead to
unreliable measurement results.
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Clicking Default inserts the factory-set default values. These are:

Minimal Frequency (Hz): 10
Maximal Frequency (Hz): 1000

e

Frequencies per Decade: 50

Excitation Current (% of max): 10.00

The FRF Analyzer does not allow performing FRF measurements if the excitation
current is higher than the overcurrent parameter XRMSD, or XRMSM, or if it is higher
than 80% of the current limit parameters XCURI or XCURV. It also recommended setting
the excitation current lower than the integrator limit parameter, SLVLI.

e

Prior to running the FRF measurements, you can set which signals you want to view
from the Signals Tab.

m

\_ J

Running in Measure Mode

\
If the excitation current is excessively high, mechanical damage may occur.
J
1. Once you have entered the Measure mode settings, click Start ( Start ) to initiate the
FRF analysis.
2. The FRF Analyzer prompts you with:
' ERF Analyzer |

In the measure process the excitation current will ba applied.
Make sure that the Excitation Currant level is appropriate for the system.

Ir" "I Excessive Excitation Current may cause physical damage, saturation, and unreliable
measurement results.

Make sure that the axis parameters provida stability.
Unstable servo system may cause jump and physical damage.
Continue?

[ ves ][ o

3. Click Yes to start the analysis.

The Start button changes to Stop. Normally you do not need to click this button. The
FRF Analyzer analyzes one cycle and then stops automatically. You use this button in
7 the event you need to stop the motion before completion of the measurement.
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% To view particular values you can use the cursors (see Cursors Tab) and markers (see
Markers).

6.2.7.2 Design Mode

The Design mode enables you to make changes to the values of the Servo Parameters (see Servo
Parameters Tab) and run the FRF Analyzer to check the effect of these values.

4 )

Prior to running the FRF ANALYZER in DESIGN mode, you must first have run the
analyzer in Measure Mode so that the analyzer has data to compare your changes with.
% Once you have run the analyzer in the DESIGN mode, you can use the data from this
7 mode for further designs.
Alternately, you can load the values from a previously saved file (see Tools).

\ y
Design Mode Settings

Use the Servo Loop button to set the loop to be measured:

Mode | Design *|
Servo Loop | Current |!|
Desi Paosition and Velocity
"an 58 current

Use as g § Fosition
Open

Current
Measure Set
Baseline Set

O | st

Your options are:

> Position and Velocity (default)
The controller FRF acts as a PID equivalent. A current sine-sweep excitation is injected to
the drive command (% of max current), and the total closed position loop FRF is measured
(measurement takes into account the velocity FRF).

> Current
This option measures the current loop closed and open loop FRF. During the measurement
the position and velocity loops are open.
In the Design mode the FRF Analyzer simulates changes in the current loop servo
parameters: SLIKP,SLIKI. You should be aware that due to non-linearities, the results may
differ for different excitation currents, depending on the motor parameters and used bus
voltage.

> Velocity
This option measures a separate velocity loop. During the measurement the FRF Analyzer
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disables the position loop.

In the Design mode the FRF simulates changes in velocity loop servo parameters: SLVKP,
SLVKI, low-pass, Notch and BiQuad filters (BiQuad in single loop mode only). A separate
velocity loop measurement is required in dual loop systems, but not necessarily required
for single loop systems (all this information exists in the combined position & velocity
FRFs).

> Position
A separate position loop FRF measurement is done. This measurement differs from all
other measurements since the excitation is a velocity command rather than current. A
velocity sweep excitation is injected to the velocity command (% of max velocity XVEL), and
the total closed position loop is measured (without accounting for velocity FRF).
In the Design mode, the FRF Analyzer simulates changesin position loop servo parameter
SLPKP and position loop BiQuad filter parameters (dual loop only). A separate position loop
measurement is required in dual loop systems, but not necessarily required for single loop
systems (all this information exists in the combined position & velocity FRFs).

> Open
Measures transmission function from current to motor velocity. The measurement is done
in an open loop.

Select Design from the Mode ( oce ) dropdown list.

Your options for using the source data for your design are:

Desigh set contains data
Save to Baseline

Use as a source for design

Current Design Set
() Measure Set
@ Baseline Set

O [ st |

> Current Design Set - Usually selected as a follow-on when making adjustments to the
design.

> Measure Set - The most commonly selected source.

> Baseline Set - Normally selected if you have saved your design to the Baseline.

To save previously collected data to the Baseline select the Save to Baseline checkbox.

Running in Design Mode

To run FRF Analyzer in the Design mode:

1. Click Start.
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The Start button changes to Finish and the Servo Parameters Tab is displayed.
=

2. Enter the required Servo Loop parameter values in the Design column and press Enter.
Note that the graph changes to reflect the new values.
To view particular values you can use the cursors (see Cursors Tab) and markers (see
Markers). If the values did not meet your requirements, you can set other values in the
Servo Parameters and press Enter again.

3. Once you are satisfied with the values, click the Finish button. Your are prompted with:

@ Design is completed, Disable the motor and write Design servo parameters to the controller?

( Yes | [ No |

4. C(lick Yes. The new values are loaded into the controller.

6.2.8 Setting View Options

The View options enable you to set certain graph display options. To display the options click *" .

Wiew (&)

Markers
Phase Modulo

armpiiude

Your options are:
> Markers - Displays the crossover markers (see Markers)
> Phase Modulo - Displays the phase wrapped back to 180° at a point where it reaches -180°.
> Amplitude - select displaying the amplitude:
> Absolute - displays the amplitude in absolute units

> dB - displays the amplitude in decibels

The Phase Modulo and Amplitude options are relevant only in Bode Diagrams.
=

6.2.9 Markers
The level of stability is typically judged at certain frequencies, known as crossover frequencies:
>  Gain crossover frequency - 0 dB crossing of the open-loop FRF gain.

> Phase crossover frequency - +180° crossing of the open-loop FRF phase.
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In order to quantify the level of stability, two criteria have been introduced:

> Gain margin (GM) is a measure of how much the gain can be raised or reduced before
instability results. It is the amount by which the open loop gain is lower (negative GM) or
higher (positive GM) than 0dB at the phase cross over frequency.

>  Phase margin (PM) is a measure of how much delay can be added to the loop before
instability results. It is the amount by which the open loop phase exceeds -180° at the gain
cross over frequencies.

When you select Markers, phase crossover frequencies are marked by white squares, and gain
crossover frequencies are marked by white circles:

103 - FRF Analyzer

40.0

20.0

Amplitude (de)

Gain Crossover Phase Crossover

( A

Clicking one of the markers shows details of the frequency, the gain, the phase and the
stability margin at that point, for example:

% Phase Crossover
7 ; :

Gain Margin: 19.2 dE

\ J
( )

The markers are displayed in both the Bode and Nyquist Diagrams.
L]

. y
6.2.10 Tools

The Tools options are:
> SAVE - for saving data to a file, see Saving FRF Data to File
> LOAD - for loading data from a file, see Loading FRF Data from File
> CLEAR - for clearing data from the display, see Clearing FRF Data from Display
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To display the Tools options click *" .

Tools @

[ Save...

—

[ Load...

[ Clear

| S—

6.2.10.1 Saving FRF Data to File

To save the FRF data to afile:

1. Click Save, the Save Signals dialog window is displayed:

e ]

File Name: | |[Browse]
Usar: | |
Machine: | |
Remarks: L]
a
FRF:
Mzasure Closed
Open
Design
Controller
Baseline Plant
| Save | l Cancel

2. Enter the file path and filename in File Name (or click Browse to search for a directory, and
filename if required).

Enter your name in the User field.
Enter the controller ID in the Machine field.

You can add optional remarks in the Remarks field.

Y BN

Select or deselect, as required, the FRF data you want to save by clicking the appropriate
checkbox.

7. Click Save.
6.2.10.2 Loading FRF Data from File

To load FRF data that has been saved to a file:

1. Click Load, the Load FRF Data dialog window is displayed:
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= (3]
File Name: | |[Browse]
User: [ |
Date: | |
Machine: [ |
Saving tool: | |
Controller sfn: | |
Firmware: | |
Remarks: L]
a
The file contains Load to:
the following FRF sats Measure Design Basaline
Measure O O O
Design O O O
Bas=line O O O
Load Measure Settings O
| Load | l Cancel

2. Enter the path and filename in the File Name field (or click Browse to search for the file).
Once you have entered a filename, the contents of the saved file are displayed.

been stored using an old version of the FRF Analyzer can be loaded.

% FRF Analyzer signal data is stored in files having an .frf file extensions. File data that has
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(== =S
File Name: | C:\Users\haiml\Desktop\Example.frix | |Br0wse’
Usar: | |
Date: | 22/04/2020 15:19 |
Machine: [ |
Saving tool: | SPiiPlus MMI FRF Analyser version: 2.91.0.14637 |
Controller s/n: [ CADODDO3A |
Firmware: | 2.99.60.00 |
Remarks: L]
a
The file contains Load to:
the following FRF sats Measure Design Bassline
Measure
Design
Baseline
Load Measure Settings
l Load l l Cancel

3. You can change into what subset the data is loaded (for example, loading the Design data
into Measure) by clicking the appropriate checkbox.

4. C(lick Load.
6.2.10.3 Clearing FRF Data from Display

To clear the current FRF data from the display:

1. Click Clear, you are prompted with:

q

@ Clear all FRF sets?

[ Yes I [ No

2. (lick Yes. All data in the display is removed.
6.2.11 Setting FRF Analyzer Properties

The FRF Analyzer plot properties, such as color, line width, line style, and the like, of each signal is
set in the FRF Analyzer Properties window.

If the panelis not displayed, see Working with Properties Window for displaying the FRF Analyzer
Properties panel.
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' Properties ~ 0 X '

4 FRF Settings
Baseline Closed FRF Plof C... #FFFOEABC -
Baseline Controller FRF Plot... #FFAFEEEE -
Baseline Open FRF Plot Color [ #FFFFZFSD -
Baseline Plant FRF Plot Color #FFOBFESS -
Design Closed FRF Plot Color #FFFFD700 A
Desion Controller FRE Plat... [l #FFeazBEZ A
Design Open FRF Plot Color Il #FFFF1493 A
Design Plant FRF Plot Color [ #FFOOFF7F A
Measure Closed FRF Plot C.. #FFFFFFOO -
Measure Contraller FRE Plao... B #FFO0BFFF -
Measure Open FRE Plot Col... Il #FFFFo000 A
Measure Plant FRF Plat Color B #FFO0OFFOD i

4 General Plot Settings
Cursors Colar #FFOOFFFF -
Grid Wisible
Major Grid Color B #FFe0B000 A
Markers Color #FFFFFFFF -
Minor Grid Color B #Fra0s000 -
Plot Area Color M :Fron0000 -
Paint style [¥lulgl=] -

4 Graph Line Settings
Bazeline Line Style Mone A
Baseline Line Width 1 s
Design Line Style Mone A
Design Line width 1 -
Measure Ling Style Mone -
Measure Line width 2 -

Baseline Closed FRF Plot Color

(Mo descrption)

The properties are divided into four groups, as explained following.
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4 FRF Settings
Baseline Closed FRF Plat...

Baseline Controler FRF...
Baseline Open FRF Plot...
Baseline Plant FRF Plot...
Diesign Closed FRF Plof...

Design Contraller FRF P
Diesign Open FRF Plot C..
Diesign Plant FRF Plot C...
Measure Closed FRF Plo...

Measure Controller FRF...

Measure Open FRF Plot...

#FFFOEGSC
#FFAFEEEE
| #FFFF7FSO
#FFOBFE9S
#FFFFD700
B #FronzEEZ
B #FFFF1493
| #FFOOFF7F
#FFFFFFO0
I #FFOOBFFF
B #FrrFO0O0

SPiiPlus MMI Application Studio User Guide
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I #FFODFFOO -

Measure Plant FRF Plot...

The FRF Settings are used to set the colors in which the four signals: Closed, Controller, Open and
Plant are plotted for:

> Baseline
> Design
> Measure

To select a color click the color box and select a color from the dropdown list.

6.2.11.2 General Plot Settings

4 General Plot Settings
Cursars Colar FFFOOFFFF -

Grid Wisible

Major Grid Color B #FFE0E000 -
Markers Color #FFFFFFFF -
Minor Grid Color B #FFe02000 -
Plot Area Color W #Fro00000 -
Paint style Maone -

PRI o i P STy B B,

General Plot Settings are used to set the properties of the graph against which the datais to be
plotted. These include:

>  Cursors Color - the color of the cursors when displayed

>  Grid Visible - toggles between displaying the grid (checkbox selected) or not (checkbox
unselected)

>  Major Grid Color - the color of the main grid, this marks the horizontal and vertical divisions
of the graph

>  Markers Color - the color of the markers when displayed
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> Minor Grid Color - the color of the secondary grid, this marks the horizontal and vertical
division is between the main grid points

> Plot Area Color - the background color of the graph
> Point Style - the style of the points being displayed

To select a color click the color box and select a color from the dropdown list.

6.2.11.3 Graph Settings

4 Graph Line Settings

Baseline Line Style Mone -
Baseline Line wWidth 1 -
Diesigh Line Style Mone hd
Diesign Line 'Width i -
Measure Line Style Mone IEI
Measure Line Width 2 -

Graph Settings are used to set the line width and style of graphic display for:
> Baseline
> Design
> Measure

To set the width click the value and enter a number, then press Enter.

To set the style click the field and select from the dropdown list.

6.2.11.4 Nyquist Graph Settings

Nyquist Graph Settings -
P=Cirches Color B DodgerBlue
M-Cirichers Mumbes 3
M-Circhers Shiw -
M=Cirches Sbep (dB) 2
N_Circles Color B Magenta
M-Circas Shiow -
N-Cirdes Step (degrees) 30
Sinvge Circle Color [ LamnGreen
Singhey Circhy Show ot

Nyquist Graph Settings are used for the Nyquist graph when it is displayed.
The settings are for M-Circles, N-Circles, and Single Circle, which are:

> M-Circles - loci for constant gains of the total closed-loop FRF

> N-Circles - loci for constant phases of the total closed-loop FRF

>  Single Circle - unity loop

The properties in this group are:
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> M-Circles Color - set the color of the M-Circles
> M-Circles Number - set the number of M-Circles to display

> M-Circles Show - toggles between displaying the M-Circles (checkbox selected) or not
(checkbox unselected)

> M-Circles Step (dB) - sets the steps, in dB, between each M-Circle
> N-Circles Color - set the color of the N-Circles

> N-Circles Show - toggles between displaying the N-Circles (checkbox selected) or not
(checkbox unselected)

> N-Circles Step (degrees) - sets the steps, in degrees, between each N-Circle
> Single Circle Color - set the color for the unity circle

> Single Circle Show - toggles between displaying the Single Circle (checkbox selected) or
not (checkbox unselected)

6.2.12 Troubleshooting

Because of non-linear effects in the system, for example, backlash, different results may be
achieved for various scenarios:

> Problem: Different results when the axis is idle or moving.
Solution: In case of static friction it is recommended to move the axis at low velocity during
the measurement.

> Problem: A disturbance in the FRFs may appear if PTP is used, while the axis is changing its
direction.
Solution: To minimize this effect, it is recommended to perform cyclic motion between
two points without any dwell time between motions.

> Problem: Different results for different excitation levels.
Solution: Always verify that the excitation current level is appropriate.

> Problem: Non-linearities because of saturation s in the system, the drive or the control
algorithm, such as, integrator windup, current limit, etc.
Solution: Always verify that nothing in the control algorithm and the system saturates.

> Problem: Cross coupling between axes can affect the measurement results, for example, if
one axis location affects the center of gravity of a second axis.
Solution: Always record the axes state and position while taking a measurements.

> Problem: Dual loop topology usually has two encoders and the FRF of each loop has to be
separately measured.
Solution: This is not supported by the FRF Analyzer. Still, the total Close loop FRF will be
measured correctly. Open-Loop and plant FRF will be only estimations.

> Problem: Resonances with very low attenuation (lower than 2%) may affect the coherence
of the measurement and its reliability.
Solution: After the resonance is identified, it is recommended to attenuate it using low-
pass or Notch filter. Afterward you should re-measure the system.

> Problem: Noise may effect the measurement results, especially at high frequencies when
the signal to noise ratio is low.
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Solution: Make sure that the system is properly grounded and shielded, that is, ground the
controller, use twisted-pair shielded cables, etc.

6.3 HSSI Manager

The HSSI Manager is used for monitoring the status of the HSSI (High Speed Serial Interface)
channels. The manager displays the quantity and state of the HSSI channels.

Some strings will be connected if the device occupies more than one register.
%

The HSSI Manager
>  Displays the status of the controller's HSSI channels.

> Provides a "Reconnect/Refresh” function for reinitializing communication between the
controller and connected HSSI modules.

6.3.1 Activating HSSI Manager

To activate HSSI Manager:
1. From the Toolbox click Diagnostics and Monitoring .
2. Click HSSI Manager.

You may use Add Component from the right-click menu of the controller in the
% Workspace Tree (Controller Right-Click Options) to activate the HSSI Manager.

You are prompted with:

=]
— HSSI Manager uses low-level access to HSSI devices to obtain identifications and internal states.
While HSSI Manager is active, the HSSI devices cannot execute normal operations. After closing
HSSI Mznager all HSSI devices return to normal operation. Continue?
[ Yes l [ HNo ]
3. Click Yes. The HSSI Manager window is displayed.
H35I Manager

Tnitialize
| Channel : Register | Index 1D Communication stat...

4. Click Initialize to establish communication with the controller. The HSSI Manager reads the
HSSI Channel data and displaysiit.

Should you close the window and then reopen it, communication is cut off with the
% controller. To reestablish communication, click Reconnect.
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6.3.2 HSSI Manager Window

wa | Chanoel : Register [

D [ Commracatson status
L ETE]
N device:
o dervice:
HSSLHES{Id: 12)
No device:
N device:
N carview
N device
No device
N device
N device.
e device:
N device
Rx dervice
No device:
o device
N devien
N devier
Mo device
N device
P dervicer
21 o device.
N device:
o dervice
N cvices
Mo device
Ko device
N dvice:
No device:
e device
o device
o device
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The HSSI Manager Main Window has 5 columns:

> Unit
In an NT configuration, several motion controllers can be connected together, each motion
controller is treated separately

> Channels:Register
This column displays the number of the channel and register number in the channel
(separated by a colon).

> Index
This column displays number of SPii index.
> 1D

This column displays the Device ID, if it exists.
> Communication status
This column displays the channel status: Green for normal, Red for error.

6.4 Inputs/Outputs Manager

The Inputs/Outputs Manager tool displays the status of the digital input and output variables of the
SPiiPlus controller as well as those of the HSSI, if defined.

Status of digital input is measured against the value of the associated IN variable, and that of digital
output against the value of the associated OUT variable.

The IN variable is a scalar 16-bit integer and stores the current state of the General Purpose digital
inputs represented by bits 0..15 of IN. Each bit reports the state of one General Purpose input.

In a like manner OUT is a scalar 16-bit integer and stores the current state of the General Purpose
digital outputs represented by bits 0..15 of OUT. Each bit reports the state of one General Purpose
output.
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HSSIinput is reported through the EXTIN (Extended In) variable which is a3 16 member integer array
that reads the current state of the HSSIinputs. Each element of the array contains a 16 bit number,
each bit of which representing the state of one input; therefore, up to 256 inputs can be read. The
number of inputs depends on the HSSI module.

HSSI output is reported through the EXTOUT (Extended Out) variable which, like EXTIN, is a 16
member integer array that reads the current state of the HSSI outputs. Each element of the array
contains a 16 bit number, each bit of which representing the state of one output; therefore, up to
256 outputs can be read. The number of outputs depends on the HSSI module.

6.4.1 Activating Inputs/Outputs Manager

To activate the Inputs/Outputs Manager:

1. From the Toolbox click Diagnostics and Monitoring (|2zsnestcsand tonzomng ) to display the
Diagnostics and Monitoring tools list.

2. Click Inputs/Outputs Manager.

You may use Add Component from the right-click menu of the controller in the
Workspace Tree (Controller Right-Click Options) to activate the Inputs/Outputs
F Manager.

The Inputs/Outputs Manager window is displayed:

My Controller - Vari...nager and Watch Docd4 - Inputs / Outputs Manager X [ENsaEiNs EIRNtb] M sller - Production Wizarc

Options Varisbles * ) Refresh

Unit (ID) Varable | HSSI| 0 |1 2| 3 4 5|6 7|8 9 /10 111213 14 15 1617 18|19 20 21 |22 23|24 25 26 27 28 29|30 31

iV XS 0000090000090 999000009099000R0R0OQ99
) LMW W00 W N MR

( )

Some controllers have only 8 digital inputs and outputs instead of 16. In this case the
symbols in columns 8 through 31 are greyed-out indicating that they are not available.

An NT configuration may contain several controllers linked together. The
Inputs/Outputs Manager displays each controller - Unit - separately.

_ J
6.4.2 Inputs/Outputs Manager Operations

The Inputs/Outputs Manager window employs two icons to show input and output:
= Input

™ | Output

They can be displayed in one of three colors:
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Green - indicates that it has been activated.

@ Dark Grey - indicates that it has not been activated.

Light Grey - indicates that it is not supported by the controller (for example, an
external device that has been included in the system).

not been connected to the HSSI channel).

The controller activates and deactivates the bits as it progresses through its program.
r )y

You can activate a bit manually by clicking it. To deactivate it manually you just click it
% again.

You can use the Terminal to check the value or values of the bits, for example, if you
==| enter?IN(0)in the Terminal command line, you will get the values for all 16 bits of the
variable.

_ J

6.4.2.1 Display Options

You have the following display options:

>  Column Display

> Cell Display

>  Selecting HSSI EXTIN/EXTOUT Variables
Column Display

If you right-click a column, you are given the following options:

By Sort Columns Ascending

@l Sort Colurnns Descending

Using this menu you can sort the columns from left to right (ascending order, that is, 0 to 31), or
fromright to left (descending order - 31to 0).

Cell Display

You hide the display of any cell by selecting it and clicking Hide Cell. To restore its display, select the
hidden cell and click Show Cell.

As an aid in identifying the specific inputs and outputs, you can give cells names:

1. Right-click the cell and select Properties. The Properties panel for the cell is activated.
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Properties » 1 X

so|

2. Enter theidentifier you want in the Name field.

3. Select Show Names either from Options, or by right-clicking the cell. You can also activate
this by pressing Ctrl+C and then pressing N. The name is displayed.

Properties AR 1y Controller 02 - L..Outputs Manager

CEE]
st By H
BRIl Hide Cel Options ~  Variables * T
4 Misc
Mame sD Unit (1D} Variable HSSI | O
ouT(8) .
sD

Unit2 (ID:9) M(9) ‘

[ )

You are not constrained as to the length of the name, if it is long, you can expand the
column width by dragging its boundaries to show the whole name:

™ RD
& ] =
J
)
Once the Properties panelis displayed, you can select it for each cell by selecting the
% cell, then entering its identifying name in the Properties Name field.
q J

To hide the names select Show Names either from Options, or by right-clicking the cell. You can also
toggle the display of names off by pressing Ctrl+C and then pressing N.

6.4.2.2 Selecting HSSI EXTIN/EXTOUT Variables

If you have EXTIN and EXTOUT signals that you want to monitor:

1. Click Variables, and select the Unit from the dropdown list.
A list of HSSI variables is displayed.

2. Select the HSSI variable, you have three choices:

Version 3.02 314




SPiiPlus MMI Application Studio User Guide
6. Diagnostics and Monitoring

>  EXTIN for the selected variable
>  EXTOUT for the selected variable
> Both (display both EXTIN and EXTOUT)

Variables * | ®) Refresh
| Unito (1D:0) »E‘ (D) B I R B D
Unit1 (ID:1) v v ouT(o)
HSS1 0:0 v lBoth
HSSIO:L b BXTIND *
_ HSSI 0:2 b EXTOUTO

C N ) HSST 0:3
au HSSI 1:0

H55I1:1
HS5I1:2 ]
H5511:3 ]

Once you have made your choice, additional rows are added to the selected Unit's row showing the
status of the variables.

6.5 Motion Manager

Motion Manager is used for the following:
> Setting the motion parameters for each axes
> Initiating the motion
> Monitoring the progress of the motion

> Stopping the motion
6.5.1 Activating Motion Manager

By default, when you initially enter SPiiPlus MMI Application Studio, Motion Manager is
automatically displayed. If you have closed it, you can reactivate it by either clicking it in the
Workspace Tree or by:

1. From the Toolbox click Diagnostics and Monitoring to display the Diagnostics and
Monitoring tools.

2. Click Motion Manager in the Diagnostics and Monitoring list of tools.

You can also activate the Motion Manager using the right-click Add Component option
% of the Workspace Tree - see Controller Right-Click Options.

The Motion Manager main window appears:
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1] Create Motion ) Import [+

Starting a New Motion

The Motion Manager Component allows you fo define and execute single and mult-axis motions.
To start a new motion, cannect the controller first. Then cick one of the motion types below:

Absolute Move
]_ﬁ Ahsolute Move is used to move the motor(s) to a specific target position.

Relative Move
o ﬁ Relative Move is used to move the motor(s) a specific distance from current position.

One Direction Incremental Repeated Move

w One Direction Incremental Repeated Move is used to move the motor(s)
incrementally in one specified direction from current position repeatedly.

Back and Forth Move
ﬁ@B Back and Forth Mowve is used to move the motor(s) back and forth between two points.

Jog Motion

Jog motion is a motion with constant velocity and without defined end point. The motion continues
until the next motion command stops it, or the motion fails because of limit switch activation or other condition.

There are five types of motion that can be set:

Absolute
-Used f ing th t t ifict t.
.LF; Move sed for moving the motor(s) to a specific targe
ofr\‘ Relative - Used for moving the motor(s) a specific distance from current
Move position.
One
—— Directi . . .
rection - Used for repeatedly moving the motor(s) incrementally in
w Incremental o . . o
one specified direction from current position.
Repeated
Move
A@I Back and - Used for moving the motor(s) back and forth between two
Forth Move specified points.
- Used for moving the motor(s) with constant velocity and
Eﬁl Joa Motion without a defined end point. The motion continues until the
g next motion command stops it, or the limit switch has been

activated, or some other condition.

6.5.2 Motion Manager Window

The Motion Manager window components are:
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My Controller 02 - Motion Manager X _

Motion Manager Menu Bar_pﬂ Create Motion ¥ Import | Export
Motion ldentifier ————P/ =% apcolyte Move

Axis Maxsox) - B|&ass1in | E

Move To +/-

Feedback (o] 0.0000 | (o] 0.0000

Position Error 0.0000 0.0000
Axis Parameters Form ——— | Moving Q Q

Accelerating . .

In Position . .

Motor State (3] 0

4 Parameters

Velocity 2500 2500

Acceleration 25000 25000

Deceleration 25000 25000

Kil Deceleration 125000 125000

Jerk 250000 250000

Trigger Scope on Motion
b_[ Enable Motor(s) “ Start Motion |

Adtion Buttons

Select Axis(Axes) =

The Motion Manager window enables you to set up and manage the motion of motors, both along
individual axes and along all axes.

6.5.2.1 Motion Manager Menu Bar

The Motion Manager Menu bar has four options:

N 1 Create Motion

This option enables you to create a new motion type. When you click the down arrow, a dropdown
menu appears from which you can select the motion type:

1] Create Motion Eg?j Import [ Export
= Absolute Move

o= Relative Move

%% One Direction Incremental Repeated Move
M# Back and Forth Mave

llll'l Jog Motion

To select: click the required motion type, a new Axis Motion Parameters Form opens.

While the Axis Motion Parameters Form allows you to add as many axes as you need, their
parameters will all be of the same motion type. You use this option in the event that the motion
type of other axes is different.

- N Import

This option enables you to import the parameter settings from a previously saved file. When you
select the option, a browser window opens:
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X
v[®] | Search MM Leam »
E u |
Type si
arch
5 ThisC
30 Objects
0 Dssitop
) Documents
3 Download:
b m
(=] Pictures
B videos
i 05(6)
— Data (D)
File name: | | [ xmifiles ¢mi) v

Select adirectory and filename and click OK.

Motion parameters files have an mmf file extension.
%

. F Export

This option enables you to save the parameter settings to a file. When you select the option, a
browser window opens:

1 Save As

4 [ > TisPC > Data(D) > Projects > MMILeam v ®| | SearchMMLLeam

©

Organize = New folder

8 This PC A Name . Date modified
8 30 Objects
1 Desktop
Documents
& Downloads
D Music
[&=] Pictures
B Videos
i 0S(C)

No items match your search,

- Data (D)

= Kindle (F)

- >
File name: [| <]
Soveastype: | Text Documents ("itxt) vl

A Hide Folders

Select the directory into which you want to save the file and enter a filename. Then click
oK.

6.5.2.2 Motion Manager Window Action Buttons

The Motion Manager window has the following action buttons:

Enable Motor(s] When clicked, all motors are enabled. The button changes to Disable
Motor(s).

Disbie Motoe(s) When clicked, all motors are disabled. The button changes to Enable
Motor(s).

St Inltltz?tes motion for all enabled motors. The button changes to Stop
motion.
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Stops all motion in progress. The button changes to Start motion.

By default, the form displays only the 0 and 1 axes. Clicking this button

enables you to add additional axes. When you click this button, a list of
axes is displayed:

fuxts 6 {C) o Ruds

fuxts T {06 I R 10

Huis B o Aues L
| Sebect Al fxes) | L&l T »|
| O] [Gonel =]
y

Select the required axis or axes by clicking the checkbox(es), and then
click OK. The axis(es) are displayed in the form.

In the upper right corner of the window there are two buttons:

Collapses all the Axis Parameters forms in the window. This is an aid when you need to
reduce the window to view other items.

b
When you click this button, it changes to b=l , which when clicked, restores all the Axis
Parameters forms to the window.

1 Closes the window.

The window contains one checkbox, Trigger Scope on Motion. When this is selected, upon the start
of motion, the is automatically displayed and set to the Single Trigger mode.

6.5.2.3 Axis Motion Parameters Form

The Axis Motion Parameters form is displayed when any type of motion is selected, for example:
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Axis [¥] |Axis 0 « | B | ¥ axis 1 - B

Move To (+/-] 10000

(+] (/]
Feedback (0]  1o000.0000 |[0] 0.0000
Position Error 0.0000 0.0000
Moving . .
Accelerating . .
In Position ‘ ‘

J O

Motor State

4 Parameters

Velocity 10000 10000
Acceleration 100000 100000
Deceleration 100000 100000
Kill Deceleration 100000 100000
Jerk 2E+007 2E+007

Each form has the same layout, it is divided into two sections:

>  Axis - motion type specific settings and common parameters (motor states, feedback
position and position error). The section contains four motor status indicators:

> Moving - the motor isin motion
>  Accelerating - the motor is accelerating
> In Position - the motor isin initial position

> Motor State - the motor is enabled

The indicators are gray (switched off) by default. When the motion is in progress, the
% indicator of the corresponding status turns green.

> Motion Parameters - for viewing or setting values specifically applicable to the motor.

If one of these parameters is changed when a motion is in progress, the change affects
== the currently executing motions, or motions that were created before the substitution.

The form has one action button:

Enables a single motor. When clicked, just the motor for the given axis is

| Enasble | .
enabled. The button changes to Disable.
o Disables a single motor. When clicked, just the motor for the given axis is
disabled. The button changes to Enable.
X Closes the form window.
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6.5.3 Working with Axis Motion Parameters Form
The following are general instructions applying to all Axis Motion Parameters forms:
Field Values

Values entered into the various fields are, when motion is initiated, inserted in the appropriate
ACSPL+ variable. For example, the value in the Feedback Position field is supplied to the ACSPL+
FPOS axis state variable.

If you let the mouse cursor linger on the name of afield, a Tool Tip appears informing
% you of the name of the ACSPL+ variable with which the field is associated.

Changing Axis

When you first enter the Axis Motion Parameters Form, by default, the form displays fields for
Axis 0 and Axis 1. You can change the axis designation by clicking the down arrow of the Axis field.
A dropdown menu appears:

| select Axis(Axes) ~|

[+] Axis 0 B
[+] Axis 1
[ Axis 2
[ Axis 2
[ Axis 4
[ Axis 5
[ Axis 6
[ Axis 7
[ Axis 8

Clear All

Select the required axis from the list by clicking it.

The Move By Field Value

You can toggle the value of the Move By field between positive and negative by clicking .
Zeroing the Feedback Position Field

You can set the value of the Feedback Position field to zero (0) by clicking @
Expanding/Collapsing the Parameters List

You can collapse the Parameters list display by clicking 4 And you can expand its display by
clicking P .

6.5.4 Absolute Move

Absolute Move represents the motion from the origin of coordinates to the initially given
destination point - target position.

To set the parameters for Absolute Move:
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1. Activate Motion Manager.

2. Click Absolute Move (lﬁ‘). The Absolute Move form is displayed.

1L == absolute Move @ ®
Axis V] |Axis 0 v B | ¥ |axs 1 Sl > |
Move To
Feedback (o]  1ooo0.0000 | (o) 0.0000
Position Error 0.0000 0.0000
Moving O O
Accelerating . .
In Position e e
Motor State . .
4 Parameters
Velocity 10000 10000
Acceleration 100000 100000
Deceleration 100000 100000
Kill Deceleration 100000 100000
Jerk 2E+007 2E+007
Trigger Scope on Motion
Enable Motor(s) “ Start Motion

Select Axis(Axes) ~

3. Setthe motion parameters:
> Move To - the destination point in accordance to the selected axis
> Feedback Position - the current position
> Position Error - the difference between current and required position coordinates
> Velocity - defines the default velocity of the motion profile
>  Acceleration - how quickly the speed will reach the required limit
> Deceleration - defines the speed reduction rate
>  Kill Deceleration - defines deceleration when a motion is killed or fails due to a fault
> Jerk - stands for the jerk of the motion profile

4. If you need to define the motion parameters for axes other than X and Y, click Add Axis
(Axes) and select the additional axis or axes.

5. Click Enable Motor(s).

6. Tostart the motion click Start motion .
6.5.5 Relative Move
Relative Move is used to move the axis a specific distance from current position.

To set the parameters for Relative Move:

1. Activate Motion Manager.

2. Click Relative Move (@J). The Relative Move form is displayed.
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O Reftive Move @ ®
Axis [v] | s 0 | Bl | ] |Axcs 1 Sl |
Move By
Feedback (o)  1oooo.o000 | (o) 0.0000
Position Error 0.0000 0.0000
Moving . .

Accelerating . .
In Position ‘ ‘
Motor State . .

4 Parameters
Velocity 10000 10000
Acceleration 100000 100000
Deceleration 100000 100000
Kill Deceleration 100000 100000
Jerk 2E+007 2E+007

Trigger Scope on Motion
Enable Motor(s) “ Start Motion

Select Axis(Axes) ~

3. Setthe motion parameters:

>

>

>

>

>

Move By - the distance for the motor to move

Feedback Position - the current position

Position Error - the difference between the current and required position coordinates
Velocity - defines the default velocity of the motion profile

Acceleration - how quickly the speed will reach the required limit

Deceleration - defines the speed reduction rate

Kill Deceleration - defines deceleration when a motion is killed or fails due to a fault

Jerk - stands for the jerk of the motion profile

4. If you need to define the motion parameters for axes other than X and Y, click Add Axis
(Axes) and select the additional axis or axes.

5. Click Enable Motor(s).

6. To start the motion click Start motion.

6.5.6 One Direction Incremental Repeated Move

One Direction Incremental Repeated Move is used to move the motor(s) incrementally and
repeatedly in one specified direction from the current position.

To set the parameters for One Direction Incremental Repeated Move:

1. Activate Motion Manager.

2. Click One Direction Incremental Repeated Move (l—J;: ). The One Direction Incremental
Repeated Move form is displayed.
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=3%  One Direction Incremental Repeated Move @ ®

Axis [v] | s 0 | Bl | ] |Axcs 1 Sl |
Move By
Dwel 0 0
Feedback (o)  1oooo.0000 | (o) 0.0000
Paosition Error 0.0000 0.0000
Moving . .
Accelerating . .
In Position o i
Motor State (@) @

4 Parameters
Velocity 10000 10000
Acceleration 100000 100000
Deceleration 100000 100000
Kill Deceleration 100000 100000
Jerk 2E+007 2E+007

Trigger Scope on Motion
Enable Motor(s) “ Start Maotion

3. Setthe motion parameters:
> Move By - the required distance
> Dwell - the amount of time, in ms, to dwell in each point
> Feedback Position - the current position
>  Position Error - the difference between current and required position coordinates
> Velocity - defines the default velocity of the motion profile
>  Acceleration - how quickly the speed will reach the required limit
> Deceleration - defines the speed reduction rate
>  Kill Deceleration - defines deceleration when a motion is killed or fails due to a fault
> Jerk - stands for the jerk of the motion profile

4. If you need to define the motion parameters for axes other than X and Y, click Add Axis
(Axes) and select the additional axis or axes.

5. Click Enable Motor(s).

6. To start the motion click Start motion.
6.5.7 Back and Forth Move
Back and Forth Move is used to move the axis back and forth between two specific points.
To set the parameters for Back and Forth Move:

1. Activate Motion Manager.

2. Click Back and Forth Move (lﬂ ). The Back and Forth Move form is displayed.
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AGEpE Back and Forth Move @ ®
Axis [v] | i 0 | Bl | ] |Axis 1 Sl > |
Point B +-

Dwvell 0 0

Feedback (o]  1ooo0.0000 | (o) 0.0000

Position Error 0.0000 0.0000

Moving Q o

Accelerating . .

In Position o) -

Motor state (@ @

4 Parameters
Velocity 10000 10000
Acceleration 100000 100000
Deceleration 100000 100000
Kill Deceleration 100000 100000
Jerk 2E+007 2E+007

Trigger Scope on Motion
Enable Motor(s) ]| Start Motion

Select Axis{Axes) «

3. Setthe motion parameters:

> Point A - the starting point

> PointB - the end point

> Dwell - the amount of time, in ms, to dwell at the end point

> Feedback Position - the current position

>  Position Error - the difference between current and required position coordinates
> Velocity - defines the default velocity of the motion profile

>  Acceleration - how quickly the speed will reach the required limit

> Deceleration - defines the speed reduction rate

>  Kill Deceleration - defines deceleration when a motion is killed or fails due to a fault
> Jerk - stands for the jerk of the motion profile

4. If you need to define the motion parameters for axes other than X and Y, click Add Axis
(Axes) and select the additional axis or axes.

5. Click Enable Motor(s).

6. To start the motion click Start motion.

6.5.8 Jog Motion

Jog Motion is @ motion with constant velocity and without a defined end point. The motion
continues until the next motion command stops it, or the motion fails because of limit switch
activation or other condition.

To set the parameters for Jog Motion:

1. Activate Motion Manager.

2. Click Jog Motion ( @J). The Jog Motion form is displayed.
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ﬂl Jog Motion @ ®
Axis [v] | s 0 | Bl | ] |Axcs 1 Sl |
Direction Paositive - | Positive A
Feedback (o)  1oooo.o000 | (o) 0.0000
Position Error 0.0000 0.0000
Moving . .
Accelerating . .
In Position ‘ ‘
Motor State . .
4 Parameters
Velocity 10000 10000
Acceleration 100000 100000
Deceleration 100000 100000
Kill Deceleration 100000 100000
Jerk 2E+007 2E+007
Trigger Scope on Motion
Enable Motor(s) “ Start Motion

Select Axis(Axes) ~

3. Setthe motion parameters:
> Direction - select between positive and negative directions in accordance to the axis
> Feedback Position - the current position
>  Position Error - the difference between current and required position coordinates
> Velocity - defines the default velocity of the motion profile
>  Acceleration - how quickly the speed will reach the required limit
> Deceleration - defines the speed reduction rate
>  Kill Deceleration - defines deceleration when a motion is killed or fails due to a fault
> Jerk - stands for the jerk of the motion profile

4. If you need to define the motion parameters for axes other than X and Y, click Add Axis
(Axes) and select the additional axis or axes.

5. Click Enable Motor(s).

6. To start the motion click Start motion.

6.6 Safety and Faults Monitor

The Safety and Faults Monitor is, as it were, an expanded LED display enabling you to view the
status of the variable faults that were set in Section 3.4, Safety and Faults Configurator.

6.6.1 Activating Safety and Faults Monitor

To activate the Safety and Faults Monitor:
1. From the Toolbox click Diagnostics and Monitoring .

2. Click Safety and Faults Monitor.
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You may use Add Component from the right-click menu of the controller in the
Workspace Tree (see Controller Right-Click Options) to activate the Safety and Faults
* Monitor.

The Safety and Faults Monitor window is displayed:
Hy ontrte - sae... s woricor |

. ; . o | e

Axis Faults (FAULT)
Hardware Right Limit (=) @ ® (=] (=]
Hardware Left Limit ) e e (-] (]
Network Error e e () (-] (-]
Motor Qverheat
Software Right Limit @ @ ® @ =
Software Left Limit e (<] (-] e ]
Encoder 1 Mot Connected [ ] (-] <J (-] [ ]
Encoder 2 Not Connected () (-]
Drive Fault / Laser Faul: (=) (=] ® (=] (=]
Encoder 1 Error e e e (-] (]
Encoder 2 Error =] (]
Hon-Critical Position Error e (5] (-] (] [
Critical Posttion Error e (5] (-] e ]
Velocity Limit [ ] (-] <J (-] ]
Acceleration Limit
Overcurrent (] e e (-] (]
Senvo Processor Akrm ) e (] [
Safe Torque Off a ® [Z] (=]
HSS1 Mot Connected
Hardware Emergency Stop (") @ ® @ =
Safety Inputs (SAFIN) . . : .
Hardware Right Limit (=) (=] () (=]
Hardware Left Limit <) e e (-]
Motor Overheat () (] (] (-]
Drive Fault / Laser Fault (") = ® [Z]
Safe Torque Off 1 @ @ ® @
Safe Torque Off 2 e (<] (-] e
Hardware Emergency Stop [ ] ("] (=] ("]
Component Faiure (=) @ ® (=]
System Safety Inputs (S_SAFIN) System Faults (S_FAULT)

MPU Overheat @

ACSPL + Program Error

Memory Overflow o
MPU Overuse &
Hardware Emergency Stop Input @ Hardware Emergency Stop o
Servo Interrupt o
File Integrity
Component Faiure Input e Component Faiure o

The fault status is distributed as follows:

>  Axis Faults - These show the status of the axis motion as gathered by the ACSPL+ FAULT
variable and reflect the following bits of the variable:

Bit Fault Description

Hardware Right Limit.
0 #RL
1= Right limit switch is activated.

Hardware Left Limit

1= Left limit switch is activated.

Network Error

2 #NT 1= Network error has occurred. Valid only for SPiiPlus NT
Motion Controllers.

4 #HOT Motor Overheat
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Bit Fault Description

1= Motor's temperature sensor indicates overheat.

Software Right Limit

1= Axis reference position (RPOS) is greater than the
software right limit margin (SRUIMIT).

Software Left Limit

1= Axis reference position (RPQS) is less than the software
left limit margin (SLLIMIT).

Encoder Not Connected

1= Primary encoder (for digital encoder type only) is not
connected.

Encoder 2 Not Connected

1= Secondary encoder (for digital encoder type only) is
not connected.

Drive Fault / Laser Fault

1= Signal from the drive reports a failure.

Encoder Error

1= Primary encoder miscounts.

Encoder 2 Error

1= Secondary encoder miscounts.

Non-Critical Position Error

1= Non-critical position error has occurred.

PE is defined by the following variables:

ERRI - Maximum position error while the axis is idle

ERRV - Maximum position error while the axis is moving
with constant velocity

ERRA - Maximum position error while the axis is
accelerating or decelerating

DELI - Delay on transition from ERRA to ERRI
DELV - Delay on transition from ERRA to ERRV
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Bit Fault Description

Critical Position Error

1= Position error exceeds the value of the critical limit.

#CPE errors occur outside normal range of operation and
#CPE > #PE.

The critical limit depends on the axis state and is defined
13 4CPE by the following variables:
CERRI if the axisis idle (not moving)
CERRV if the axis is moving with constant velocity
CERRAIf the axis is accelerating or decelerating
DELI - Delay on transition from ERRA to ERRI

DELV - Delay on transition from ERRA to ERRV

Velocity Limit

14 #VL 1= Absolute value of the reference velocity (RVEL)
exceeds the limit defined by the XVEL parameter.

Acceleration Limit

15 #AL 1= Absolute value of the reference acceleration (RACC)
exceeds the limit defined by the XACC parameter.

Current Limit

16 #CL 1= RMS current calculated in the Servo Processor exceeds
the limit value defined by the XRMSD or XRMSM
parameter.

Servo Processor Alarm

17 #5P 1= Axis Servo Processor loses its synchronization with the
MPU. The fault indicates a fatal problem in the controller.

Safe Torque Off
18 #STO
1=STO is activated.

HSSI Not Connected
20 #HSSINC
1= HSSI module is not connected.

Hardware Emergency Stop
23 #ES . . .
1= ES signal is activated.

> Aggregated Faults - These show the status of the axis motion as gathered by the ACSPL+
S_FAULT variable and reflect the following bits of the variable:
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Bit Fault Description

Hardware Right Limit.

1= Right limit switch is activated.

Hardware Left Limit.

1 = Left limit switch is activated.

Network Error

1= Network error has occurred. Valid only for SPiiPlus NT Motion
Controllers.

Motor Overheat

1= Motor's temperature sensor indicates overheat.

Software Right Limit

1= Axis reference position (RPOS) is greater than the software right
limit margin (SRLIMIT).

Software Left Limit

1= Axis reference position (RPOS) is less than the software left limit
margin (SLLIMIT).

Encoder Not Connected

1= Primary encoder (for digital encoder type only) is not connected.

Encoder 2 Not Connected

1= Secondary encoder (for digital encoder type only) is not connected.

Drive Fault / Laser Fault

1= Signal from the drive reports a failure.

Encoder Error

1= Primary encoder miscounts.

Encoder 2 Error

1= Secondary encoder miscounts.

Non-Critical Position Error
1= Non-critical position error has occurred.
PE is defined by the following variables:

ERRI - Maximum position error while the axis is idle
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Bit Fault Description

ERRV - Maximum position error while the axis is moving with constant
velocity

ERRA - Maximum position error while the axis is accelerating or
decelerating

DELI - Delay on transition from ERRA to ERRI
DELV - Delay on transition from ERRA to ERRV

Critical Position Error
1= Position error exceeds the value of the critical limit.
#CPE errors occur outside normal range of operation and #CPE > #PE.

The critical limit depends on the axis state and is defined by the
following variables:

CERRI if the axis isidle (not moving)

CERRV if the axis is moving with constant velocity
CERRAIf the axis is accelerating or decelerating
DELI - Delay on transition from ERRA to ERRI
DELV - Delay on transition from ERRA to ERRV

Velocity Limit

1= Absolute value of the reference velocity (RVEL) exceeds the limit
defined by the XVEL parameter.

Acceleration Limit

1= Absolute value of the reference acceleration (RACC) exceeds the
limit defined by the XACC parameter.

Current Limit

1= RMS current calculated in the Servo Processor exceeds the limit
value defined by the XRMSD or XRMSM parameter.

Servo Processor Alarm

1= Axis Servo Processor loses its synchronization with the MPU. The
fault indicates a fatal problem in the controller.

Safe Torque Off

1=STO is activated.
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Fault Description

HSSI Not Connected

20 #HSSINC
1= HSSI module is not connected.

Hardware Emergency Stop
23 #ES
1= ES signal is activated.

> Safety Inputs - These show the status of the axis motion as gathered by the ACSPL+ SAFIN
variable which indicates the raw state, before processing, of the axis safety inputs and
reflect the following bits of the variable:

N K T

Hardware Right Limit

1 #LL Hardware Left Limit

4 #HOT Motor Overheat

9 #DRIVE Drive Fault / Laser Fault

17 #STO1 Safe Torque Off 1

18 #STO2 Safe Torque Off 2

28 #ES Hardware Emergency Stop
31 #COMP Component Failure

> System Safety Inputs - These show the status of the controller program as gathered by
the ACSPL+ S_SAFIN variable which indicates the raw state, before processing, of the
inputs and reflect the following bits of the variable:

Fault Description

Hardware Emergency Stop

28 #ES . . .
1= ES signal is activated.
Component Failure
31 #FAILURE 1= An MC4U hardware component other than the drive, such as Power

Supply, I/0 card, or encoder card, has failed.

> System Faults - These show the status of the controller program as gathered by the
ACSPL+ S_FAULT variable and represent the following bits of the variable:
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Bit Fault Description

Program Fault

25 #PROG . . .
1= Run time error occurs in one of the executing ACSPL+ programs.
Memory Fault
26 #MEM o '
1= User application requires too much memory.
MPU Overuse
27 #TIME o o
1= User application consumes too much time in the controller cycle.
Hardware Emergency Stop
28 #ES . . _
1= ES signal is activated.
Servo Interrupt
29 #INT 1= The servo interrupt that defines the controller cycle is not
generated. The fault indicates a fatal controller problem.
File Integrity
30 #INTGR 1= The integrity of the user application in controller RAM is checked by

the controller at power-up and whenever an #IR command is issued.

Component Failure

31 #FAILURE 1= An MC4U hardware component other than the drive, such as the
Power Supply, I/0 card, or encoder card, has failed.

The “LED” indicators have the following meanings:

= No fault.
=t Fault detected.

Not applicable.

6.6.2 Working with Safety and Faults Monitor

You have the following actions that you can take when viewing the Safety and Faults Monitor:

For Axis Faults to get the action menu for any column, right-click the column number. The following
pOpUpP MeNU appears:

24 Sort Axes Columns Ascending
gl Sort Axes Celumns Descending

Your options are:
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> Tosort acolumn by ascending order click Sort Axes Columns Ascending.

> Tosortacolumn by descending order click Sort Axes Columns Descending.

The System Faults is fixed and you cannot change it.
B

6.7 Scope

The SPiiPlus MMI Application Studio Scope enables you to view a real-time graphic display of the
motion. It provides you with a wide diversity of display options that allow you to define the graph’s
display to meet your needs.

6.7.1 Activating the Scope
To activate the Scope:

1. From the Toolbox, click Diagnostics and Monitoring to display the Diagnostics and
Monitoring tools list.

2. Click Scope.

You can use Add Component from the right-click menu of the controller in the
% Workspace Tree (see Controller Right-Click Options) to activate the Scope.

The Scope display can also be triggered from the Communication Terminal by the

clicking Send and Trigger Scope, and from the Program Manager by clicking il or
= pressing Ctrl+Alt+T, and from Motion Manager by selecting the Trigger Scope on
Motion checkbox.
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SETTINGS (&

Number | 4 ¥ | Display | YT -

Channel State Variable Axis/Index Scale / Limits Shift Y Scale
CH1 an Feedback Position () 100 units/di 0.000 div None
- on Feedback Velocity (1)} 100 units/div 0.000 div None
CH3 an Reference Position () 100 units/di 0.000 div None
- on Position Error (o) 100 units/div 0.000 div None

You can set the graphic display parameters by clicking '3:‘:}'[Settings] on the right of the Scope

display.
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There are four options for setting the graphic display parameters:

, Used for setting the horizontal scale of the graph. See
M
hiatcegtd C Setting Horizontal Scale.
T @. Used for. se‘Ftlng the trigger pars._\mete.rs at which points
the motion is sampled. See Setting Triggers.

Used for setting the reference points to assist in
Reference @' analyzing simple graphical signals of motion. See
Setting Reference Axis

Used for selecting an FFT (Fast Fourier Transform)

:. FFT Setup @' algorithm to be used in displaying the graph. See FFT
Setup.
Tools @' Save and load signal recordings.

To expand an option click: *!. To reduce, click i*.

Underneath the Scope display there is a section for defining what channels are displayed and for
viewing the measured values. This section is divided into four tabs:

This tab enables you to set the number of channels to be sampled, how

Signals
a they are to be sampled, and to set what is to be displayed. See Signals Tab.

This tab enables you to set cursors on the graph to view the values
between selected points on the graph. See Cursors Tab.

This tab enables you to see the specific values along the graph. You can
Riders move the Riders along the graph and view the values at the intersection of
the Rider and the graph. See Riders Tab.

This tab Q|§plays all the measured statistics for the channels being sampled.
See Statistics Tab.

There are four display controls directly under the Scope. These are:
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You use this to set how the graph is displayed. Your options are:

> Normal - The graph is displayed according to the Trigger setting.
If 3 signal is outside of the Trigger setting, it is not displayed -
only those signals within the Trigger.

> Auto - If the signals are all within the Trigger setting, this setting
acts the same as Normal; however, if a signal is outside of the
Trigger setting, after some delay it is also displayed.

> Single - The graphis displayed for a single frame, that is, the
datais displayed for the length of the time set in the Horizontal
scale and then stop. Each time you click Run, another frame is
displayed.

These options are connected to the definition of the Trigger.

o This appears if the data collection for the graph is not running. To start
the data collection and the graph display, you click this button.

(- Stom When you click "8 t0 start the data collection, it changes to this
button. You click this button to stop the data collection.

In some cases the graph may exceed the boundaries of the Scope
screen. Click for the Scope to resize the display so that all data is
displayed. You have four Autofit options:

>  Full Screen - This option sets the Scope to resize the entire
screen, thus each time you click Autofit, the datais refreshed
and displayed in the Full Screen mode.

> Between Cursors - This option reduces the Scope display to the
area between the cursors. Each time you click Autofit, the data
is refreshed and displayed for the area between the cursors.

> Permanent Full Screen - This option sets the Scope display
permanently to the Autofit Full Screen display mode.

> Permanent Between Cursors - This option sets the Scope
display permanently to the Autofit Between the Cursors screen
display mode.

Version 3.02 337




e e ]

SPiiPlus MMI Application Studio User Guide
6. Diagnostics and Monitoring

You have the following Zoom options:

>

Zoom In: Hold Shift key and place the mouse cursor in the Scope
display in area you want to zoom into. Click the Left mouse
button to display the Zoom icon. When the icon appears, click
the Left mouse button. Without releasing the Shift key, each
time you click the Left mouse button, you increase the zoomed
display.

Zoom In Area: While holding the Shift key, press the Left mouse
button and drag to mark the area you want to zoom, then
release the mouse button.

Zoom Out: While holding the Shift key, place the mouse cursor
in the zoomed area and click the Right mouse button. Without
releasing the Shift key, each time you click the Right mouse
button, you zoom out one level.

Move Graph: Hold Ctrl key and Left mouse button - a hand is
displayed. Drag the graph to where you want.

Undo - To undo all zooms, press Shift + Backspace keys. (You
can also undo the zoom by clicking ® associated with Zoom).

Whenever you have activated one of the above display functions, ®appears to
indicate that it is active.

6.7.2 Setting Horizontal Scale

You set the horizontal scale (the X axis) of the Scope graph using the -

Haorizonital d |

options. If the options are not visible, click ' to expand.
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Horizontal (~)

Length{ms)} | 200.00

Sampling
(ms)

@ Auto
© Manual 1.00

Scale

‘@' 20.00 me =

Your options are:

> Length

> Thelength of the Scope X axis is for information only. It reflects the Sampling rate and
Scale that you establish.

> Sampling
> Sampling reflects the point in time at which Scope measures the values. It can be:

> Automatic - In which case Scope determines, based on the Scale, where the sampling
points are.

> Manual - Which enables you to enter your own value.

If you enter a value that not within range of the Scope algorithm, Scope will enter the
% closest minimum value to the one you have entered.
L~

> Scale

> Scale establishes the value of each division of the X axis. It ranges between 0.05
ms/division to 10 sec/division.

% You can either select the value from the dropdown list, or use the dial button:
| #

To use the dial button, place the mouse cursor over the button and drag it left or right.

\ J

6.7.3 Ability to display Y-axis units

This feature includes three new properties for each Channel:
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> Scale Label Mode (General, Fixed Point, Exponential)
> Scale Label Precision (digital number from O up to 99)
> Scale Label Visible (true, false)

> Scale Position (None, Left, Right)

Senulator - Scope *
1e+06 .0 = 2.5e+004 Harizontal "~
Length 100,00
Be+05 - 00.0 - 2.0e+004 {ms)
1.00 v
6e+05 0 - 15e+004 t'"‘) P
4e+054 3000~ J L0e+004 - M na... g
2e+05 - .0 - 5.0e+003 n =
= LE 0.0e+000 ! Lot
o o - 200000
-2e+05 o 0 - -5.0e+003 sowee  |CH1 =
Mode: Auto |
42405 - 00.0 - -1.0e+004 -
Delay(3%) |0 -
-§e+05 o - -15e+004
Setlevel to 0%
-Be+05 - a- — -2.0e+004
Reference =
B Y R R | |V N R [ O [t FFT Setup .
0 10 20 30 40 50 60 70 80 90 100
Time (ms) Tools -
) duto (v @) Stop Autofit | v| () Zoomx 2.0 v
Signals. | Cursors | Riders | Statstics
Mumber 4 |w/ Display | YT i
Channel | State Varisble Axis | Index Scale | Limits shift ¥ Scale
CH1 On Reference Position () SE +001 units/div 5.000 dv Left, F1
B o Reference Velogty © SE+003units/dv  5.000dw Right, E1
B3 on FACC ()] 2 +005 units/div 5.000 dv Left, G2
G off Mathematics CH1*CH2 1E 4006 units/div 5.000 div Right, GS

For YT or FFT modes the scales display as shown below.

Horizontal ~
Length | 100.00
(ms)
) 22 =
L Scale

: J 10msf... |
Trigger ~

Source CH1

-
Made Auto -
Slope Risng  |=
Delay(%) 0 v
Set level to 50%
Reference hd
| [ 1 | | [ | FFT Setup b
0 10 0 30 40 50 60 70 1] 90 100
Time (ms) Tools bt
D Auto w () Stop || Autofit |« (D ZoomX 2.0 =
Signals.-| Cursors | Riders | Statistics
Number |4 w| Display YT -
Channel | State Variable Axis [ Index Scale [ Limits shift ¥ Scale
CH1 on Reference Position @ SE-+001 unitsjdiv 5.000 div None
. o Reference Velodity © SE+003units/dv  5.000dv hone
IS on FACC © E+0Sunits/dv  5.000dv None ~
B off Mathematics CH1=CH2 1E+006 units/div 5.000 div Right, G5

If the scale position for all scales select as "None", the Scope display is:
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Lle+06 ~
Be+05 -
Ge+05
4e405
2e+05

cH3
=

20405
“4e+05 -
-6e+05
-Be+05

50.0 -
0o -

~1e+06 -

) Auto

W

v (J| Stop

n
-50.0 -

254004
2.0e+004
15e+004
L0e+004
5.0e4003
0.0e4000

\ -5.0e+003
“1.0e+004

Coro0 b 0
0 10 20 30 40 50 60 70 80 90 100

| Signals. { cursers | Riders | Statists

Mumber | 4

»| Display | YT

State Variable
Reference Position
Reference Velodty
FACC
Mathematics

(D autofit | »| () Zoomx

Time (ms)

~L5e+004
20e+004

2564004

20 |=

HAuds [ Index Scale [ Limits
(0 SE 4001 units fdiv
(0 SE+003 units/dv
© 2 4005 units fdv
CH1*CH2 1E 4006 units fdv
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Horizontal A
Length 100,00
(ms)
Samging 409 v
(ms)
L Scale
1 J_’ 10ms/... |»
Trigger L
., Level
4 J 2000000
Source H1 v
Mode Auto |
v
shift ¥ Scale
5.000 div Left, F1
5.000 div Right, £1 s
5,000 div
5,000 div

If the Scope display is set to the XY mode, then the Left/Right positions display as bottom position

as shown.

le+06

Be+05

Be+05

4e+05

2e+05

2.5e+004

2.0e+004

1L5e+004

L0e+004

5.0e+003

Acquisition Time fad
Length 100,00

(ms)

100
(ms) .
" Time
1 J D 00ms |
Trigger ”
i Level

(4]
5 0 0.0e+000 F
-2e+05 -5.0e+003
“4e+05 -1.0e+004
-fe+05 -15e+004
-Be+05 2.0e+004
e 06 L MNSEER L -2.5¢+004
-50.0 0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 4500
D Auto v i) Stop |L) Autofit | ZoomX |20 |»
Signals | Cursors || Ruders || Statsbcs
Mumber 4  |w Display XY-CH1 - QGnd
Channel | State Varisble Aads [ Index Seale | Limits
X On Reference Position (o) SE+001 unitsdiv
R - Reference Velodity © SE+003 units/d
B o FaCC © 264005 units/div
G off Mathematics CHL *CH2 1E 4006 units/div

6.7.4 Setting X-axis zoom interval bounds

CH1 ¥
Mode Auto o
Slope Rising -
Delay(®%) 0 -
Set level to 50%
Reference hd
FFT Setup v
Taools bt
Shift ¥ Scale
5.000 drv Bottom, F1
5,000 div Right, E1
5.000 div Left, G2
5.000 div Right, G5

To select the X- Axis zoom interval bounds, click on Left/Right labels of the Time scale and enter

the desired the value.
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Example to change the maximum (upper) bound.
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I | I L] I

3

i
0 10 20 30 40 50 60 70 a0 90
Time (ms)

t
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Example to change the minimum (lower) bound.

| i i i i i i i
10 20 30 40 =11 &0 70 75
Time {ms)

Result of after resetting the lower and upper bounds.

30 35 40 45 50 55 60 &5 7l 75
Time {ms)

6.7.5 Zoom factor

The zoom factor provides the ability to specify a desired zoom level. The selectable range for the
Zoom Factor is from 1up to 10.
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Example of Zoom Factor 2.5.

Scope display before setting the zoom factor  Scope display after setting the zoom facor to 2.5.

Srudator -Scope 5 | Serudator - Scope L]
16406 2564004 Horizontal ~ 356805 297.9- 9884003 Horizontal <
tengh  [100.00 1
Bes0s 2.0e+004 (ms) p2eter) SSeiORY
100 - ma-
se405 L5es004 {ms) 24405 - 6.06+003
' Sk 2500 -
4es0s 1064004 AL 2. 160405 4.0e+003
i 2300 -
26405 5064003 — = Be+04 - s 2.0¢4003 = =
2 o il 00es000 2 Y el 2 1z 0064000 2 7 i
5 - (00000 5 Do S (200000
20405 5064003 sorce [om  |w ~S4444 2044000 sorce M1 w
Mode (Ao |w TR Mode  Aute
ses05 104004 - -1.6e+05 - 4004003 —
e 2 50.0 - s
Delay(%) |0 - h Delay(%) |0 .
6405 1564004 248405 - -6.06+003
Setleveito 50% | 130.0- Setievei o 50% |
-8e405 2064004 320405 - -4.0e+003
il i = 110.0- Reference g
16406 S IL 2 5es004 FFT Setp - 4les0sd  s75- M . " " " W1 ve00s FFT Setip. 5
0 1 20 30 4 S0 6 70 8 9 100 % 35 40 a8 s ss 65 69
Time (ms) Jock = Time (ms) Jook =
@ato v @ stop | D Autoht | v) @ z00mx BB [w dauts v @ stop | Df avtofit | @zoomx (25w
2
Signals. | Cursors || Riders | Statstics | : Signals | Cursors | Riders | Statstics
Number (4 ] Deplay [ T v 2 Mumber (4 |w| Deglay | 1T -
Cramnel | state Variabie s [ Index Scale | Limits st ¥ scale Channel | state Varisble A [ Index Scale [Limits st ¥ Scale
i On Reference Posiion © SE 4001 units v 5.000dv Left, F1 CiL on Reference Position © 20640iuntsidy 5.000dv Left, F1
. o Reference Velooty © SE+003 units/div 5.000 dv Right, E1 . o Reference Velodity © 2.06+003 units/dv 5.000 div Right, E1
G on FACC © 2E+005 units fdiv 5.000 dv Left, G2 B o FACC © L.OE-+005 units/drv 5.000 div Left, G2
B off Mathematics CH1"CH2 1E4006 units/div 5.000 dv Right, G5 S off Mathematics CHL=CH2 5.06-+005 units/drv 5.000 div Right, 65

6.7.6 Setting Triggers

You set the Triggers, that is, the points at which you want data collection to begin, of the Scope

graph using the [ mooer

Your options are:

> Level
Thisis the threshold value of the signal for the start of data collection. When the signal
reaches this value, data collection begins and the signal’s graph is displayed.

Trigger (~)

Level

.".’- B \

| | 0.00

Lt/

P
Source CH1 -
Mode Auto -
Slope Rising -
Delay(%) |0 -
Set level to 50%

@] options. If the options are not visible, click " to expand.

-

It is recommended that you set the Trigger value broad enough to obtain a usable

graph, then slowly fine tune the results.
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You can either enter the value directly into the field, or use the dial button: -~

% To use the dial button, place the mouse cursor over the dial and drag it left or right.

\ J
> Source
Select the triggering channel from the dropdown list.
> Mode

There are three possible modes (selected from the dropdown list):

> Normal - Samples when the triggering signal is within the settings in the Trigger dialog
box.

> Auto - If the triggering signal is within the Trigger setting, this mode is the same as
Normal. However, even if the triggering signal is outside the Trigger setting, after a
short delay, it will be sampled. The sampling period is proportional to the Horizontal
setting.

> Single - Samples the triggering signal only once over the length of the Horizontal
setting and then stops. It repeats this for the next frame each time you click Run.

> Slope
You can set the triggering to:
> Rising - Trigger on signal rising past trigger level.
> Falling — Trigger on signal falling past trigger level.
> Delay

Delay polling for trigger until a percentage of the X axis, selected from the dropdown list,
has passed.

The Triggers are displayed as follows:
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-+—— Trigger Level

Trigger Delay

% Clicking Set-lovelto S0% sets the Y axis trigger point to 50% of the height of the Y axis.
L~

6.7.7 Setting Reference Axis

You can use a References axis to assist you in analyzing simple graphical signals of motion. You set

()

the Reference axis using the = Reference options. If the options are not visible, click " to

expand.

Reference ! "'* )
Axis 0 -
Signal Type | Sine -
Period(ms) 100
Magnitude

(units} 200

Run

Your options are:
> Axis

Select the required axis from the dropdown list.
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Reference ~)
Axis 0 :
Signal Type 0 1
-
Period(ms) |2
Magnitude 3
funits) |4
[ 5
6 L
> Signal Type
Select the signal type from the dropdown list. The available signal types are:
> PULSE
> RAMP
> SINE
> Period

Enter the required period (in ms).
> Magnitude

Enter the required signal magnitude.

Once you have entered the your settings, click
reflecting your choices.

and the graph will be displayed

You may use the Riders (see Riders Tab) to view the exact values at points along the
% graph, like the maximum and minimum values.

To stop the display and return to the regular Scope display click
6.7.8 FFT Setup

The FFT option enables you to view the signals on the Scope in an FFT (Fast Fourier Transform)
format. The MMI Scope has a wide variety of FFT algorithms that are available to you. The FFT
format displays the Spectral Density against the Frequency

You set the FFT display using the GRS © options. If the options are not visible, click

to expand.
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FFT Setup @

Fom(ms) | 0]
To(ms)
Window

Your options are:

> Range
The range can be:
>  Full Signal - Covers the continuous run of the signal

> Window - Covers a portion of the signal, which you set by entering values in From and
To.

> Graph Type
The graph type can be:
> Llinear
> dB (logarithmic)
> Window
You select the specific FFT format from this dropdown list.

Once you have set the parameters, in the Signals tab (see Signals Tab) select FFT from the Display
dropdown to view the FFT display in the Scope.

Signals | Cursors | Riders | Statistics |
Number | 4~ | Display [ YT |q:,]
Channel State ;\T-cm ble Axis/Index Scale / Limits shift Y Scale
XY-CH2 iack Position (o) 1E-06 units/div 5.000 div None
XY-CH3 iack Velocity (o) 1E-06 units/div 5.000 div MNone
XY-CHa nce Position | (0) 1E-06 units/div 5.000 div None
FeT s Error (o) 1E-06 units/div 5.000 div None

6.7.9 Tools

The Scope Tools option enables you to save your signal data to a file for later retrieval.

To save or load your data use the = ¢ @® options. If the options are not visible, click
to expand.
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To Save Signal Data

1. Click Save. The Save Signals dialog is displayed:

Save Signals n

File: | | | Browse |

Signals:  Save In Format:

Mmi
CH1 | Feedback Position (0)| mati ab

CH2 | Feedback Velocity (0) | Excel

CH3 | Reference Position (0) |
CH4 | Position Error (0) |
Remarks:
a
a
|. Save | [ Cancel ]

2. Select the file type desired. You have the options of:
> MMiIlsignal file with .sgn file extension.

> Matlab data file with .m file extension.

>  Xcel CSV file with .csv file extension.

3. Either enter a path and filename in the File field, or click Browse to find the path (and
filename, if needed).

4. Click ™" to unselect those signals whose data you do not want to save.

5. Click Save.

To Load Signal Data
1. Click Load.
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Load Signals n

File: ' [Browse... |
Signals: Display in:
Remarks

=

2. Either enter a path and filename in the File field, or click Browse to find the file.

Scope signal data is stored in files having .sgn file extensions. Files saved on older

% versions of the MMI can be loaded.
[

. J
The contents of the file are displayed, for example,
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Load Signals n

File: | D:\Projects\MMI_Lea m‘\smpe.sgnl | Browse... |

Signals: Display in:

| Feedback Position(0) cht |
| Feedback Velocity(0) | | Ch2 - |
| Reference Position(0) | | ch3 A |
| Position Error(0) cha  ~
Remarks:

Date: 26/4/2020 14:20

SPiiPlus MMI Scope version: 2.91.0.22018
Controller serial number: CADDDOO3A
Firmware version: 2.99.60.00

[ Load l [ Cancel ]

3. The Scope file contains the signal data that was collected in a previous session, arranged
according the channels that were sampled. You have the option to change the assignment
of these signals if you desire.

Click _ to view the channels to which the signal may be applied.

Version 3.02 352




SPiiPlus MMI Application Studio User Guide
6. Diagnostics and Monitoring

Load Signals n

File: | D:\ijects'l.MMI_Leam‘l.scupe.sgnl [Bruwse...]

Signals: Display in:
Feedback Position{0)
Feedback Velocity(0)
Reference Position(0)
Position Error(0)

Remarks:

Date: 26/4/2020 14:20 2
SPiiPlus MMI Scope version: 2.91.0.22018 I
Controller serial number: CADDDOO3A

Firmware version: 2.99.60.00

[ Load l [ Cancel ]

You may select:

> Off - does not retrieve this particular data
> CH# - puts this data into the selected channel
4. C(Click Load

When the signals are loaded, they are loaded in the Freeze state. Once loaded, you can
% change the state to whatever you want. See State.

6.7.10 Signals Tab

The Signals tab is used for setting the channels that are to be graphed in the Scope.

Signals | Cursors | Riders | Statistics |

Number | 4 | Disply | ¥T -

Channel State Variable AxisfIndex Scale [ Limits Shift Y Scale
CH1 On Feedback Position (o) 1E-06 units/div 5.000 div Mone
[ BB Feedback Velocity | (0) 1E-06 units/div 5.000 div None
CH2 on Refarence Position (0) 1E-06 units/div 5.000 div Mone
B o Position Error (@ 1E-06 units/div 5.000 div None

The following describes how you work with each field in the tab.

> Number
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> Display
> State
> Variable

> Axis/Index
> Scale/Limits
>  Shift
Number
You use the Number field to set the number of channels to be tracked.
1. Click ™ todisplay the number of channels available. A list of numbers from 1to 8 is
displayed.

2. C(lick the last number to be displayed, for example, if you are measuring four channels, you
would click 4, if you are measuring eight channels (the maximum), you would click 8.

The channels are displayed in the Channel column.
Display
You use the Display field to set the type of display you want on the Scope.

1. Click ™ todisplay the options available.
Your display options are:
> YT -Channel(s) vs. Time. This is the most common display.

>  XY-CH# - All signals measured against the selected channel.

If the XY-CH# display option is selected, then an option for a quadrature grid is
available.

% > Toenable the quadrature grid, select the Q grid check box.
K

When Q grid is enabled, the ratio of the X axis scaling to the Y axis scaling
remains constant as the display window is resized.
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Auofuesbion Teme ~
wength | 100.00
()
1.00 w
]
L. Time
1 _J: W0oms s
Trigger =
Reference ¥
FFT Setup w
T ~
Save...
B Avto w0 i [ Run | ) Autofit|iw | @ Zoom
Sayasls :Cl.nq" Arfers | Siawsbos
Mumber | 2 s Desplay | XY-0M1 .-
Channsl | ... Varahia BAade | Ircdex Seale [ Limits
X ... Fesdbadc Position 4] 0011 units fder
B qooeencs Positon m SE +0011 Lrits

>  FFT - Fast Fourier Transform display (also see FFT Setup)

2. Click the display option to activate it. For example:

Signals | Cursors I Riders I Statistics |

Number | 4 ~ | Display | YT |v
Channel State Al lable
XY¥-CH1
Xy-cH2 ~ giMAL
XY-CH3 [axes[1
KY-CH4 grence
FFT
rsition En

The Scope display changes to:

mapping the signals against the selected channel.
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The Horizontal option changes to Acquisition Time:
=

Acquisition Time C’:\J
Length (ms) | 200.00

Sampling
(ms)
i) Auto

Time
1 D |200.000 ¢
Rt
Trigger G,,'
Reference (i,'
FFT Setup ®
Tools @,,'

This enables you to set the data collection time for measuring the value (in the same way as Setting
Horizontal Scale).

State
A signal can have one of three states:
> On -thesignalis active
>  Off - the signal is inactive
> Freeze - the signalis frozen at its current value
To set the signal’s state click the State field and select the state from the dropdown menu.
Variable

Signal values are tracked through various program variables, such as ACSPL+ variables, SP variables,
user-defined variables, and the like. You use this field to track the signal via a specific variable.

To select the variable you want to track:

1. Click the Variable field, the Variables tree appears:
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=% | v

Variable

Feedback Position(0)
Feedback Velocity(0)
Reference Position(0)
Reference Velocity(0)
Position Error(0})
Standard Variables
Global Variables

Local Variables

SP Variables
Mathematics

v v v

% The list is accumulative, it maintains a history of all variables you have selected in the
past.

2. Drilldown to the variable you want by expanding the tree, where needed, and click the
variable.

You can view the variables list sorted alphabetically by clicking s Sorted.

(2 2|0 “ |

Variable .
ACC
AERR
AFLAGS
AIN
AQUT
APOS
APOSFILT
AST
AutoTuningMeasuredVoltage
AutoTuningMeasuredVoltageAxis
AutoTuningMeasuredVoltageDSPAd:
AVEL
BAUD
BOFFTIME
BONTIME o

You can type the variable name in the search bar:

| = 2 | U xac v

Variable

I Brake

I Feedback

4 Safety_Limits
CERRA
CERRI
CERRK
CERRV
DELI

Click D. to ... (refresh???)

Version 3.02 357




SPiiPlus MMI Application Studio User Guide
6. Diagnostics and Monitoring

The signal variable list items are:

Fee.d.back Motor position based on the FPOS variable.
Position

Feedpack Motor velocity based on the FVEL variable.
Velocity

Feedback

) Motor acceleration based on the FACC variable.
Acceleration

Ref.erence Reference position based on the RPOS variable.
Position
Refergnce Reference velocity based on the RVEL variable.
Velocity
This branch lists the built-in ACSPL+ variables. These variables are broken
down into:
> Axis_State
> Monitoring
> Motion
> Safety_Control
> Inputs_Outputs
Standard > Program_Execution_Control
Variables > System_Configuration
>  Axis_Configuration
> Communication
> Commutation
> Data_Collection
> Servo_lLoop
> Miscellaneous
> Obsolete
clobal Lists all global variables declared i iled buff
Variables ists all global variables declared in any compiled buffer.
Local . , . .
. Lists variables broken down by the buffers within which they are declared.
Variables
. Lists variables stored in the SPiiPlus controller RAM as part of the controller’s
SP Variables

firmware. The variables are broken down by controller.

Signal is derived from an arithmetic operation performed on two channels.
The operation is defined in the Axis/Index field.

Mathematics
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If 3 variable is an array or matrix, select an array element in the Axis/Index field.
%

Refer to the SPiiPlus Command & Variable Reference Guide and the SPiiPlus ACSPL+
% Programmer's Guide for details on all the variables.

. y
AXis/Index

The Axis/Index field is used in three cases:
> Selecting anindex for an array variable

> Selecting a bit for a variable that can be bit-accessed (including elements of an array
variable)

> Defining a mathematical operation for two channels
Selecting a Real Array Index
To select anindex for areal array variable:

1. Click the Axis/Index field for the array variable. A Select Index dialog box appears, for
example:

[ Apply to all channels

[ 0K ] [ Cancel

If the variable is a two-dimensional matrix, two Index fields appear.
=

2. Enter the index number in the Index field

3. If youwantit to apply the index to all of the channels being measured, select the Apply to
all channels checkbox.

4. Click OK.
Selecting a Scalar Bit Number
To select a bit number for a bit-accessible scalar variable:

1. Click the Axis/Index field for the variable, the following dialog box appears:
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["] show Bit

[ Apply to all channels

[ 0K ] [ Cancel ]

2. Select the Show Bit checkbox. The dialog box expands to:

[ Apply to all channels

[ 0K ] [ Cancel ]

3.  Enter the bit number and click OK.

If array is a two-dimensional scalar matrix, the following appears:

["] show Bit
¥ [ Apply to all channels

[ 0K ] [ Cancel ]

In this case you have to select both the array index, and the bit number.

_ J
Defining a Mathematical Operation

To define a mathematical operation between two channels:

1. Click the Axis/Index field for a variable defined as a Mathematics array variable. A dialog
box appears:

Sourcel CH2 -
Operation Add -
Source2 CH2 -
[ 0K ] [ Cancel ]

2. Usethe down arrow to select Sourcel

3. Use the down arrow to select the Operation. Your options are:

> Add

> Subtract
> Multiply
> Divide

4. Use the down arrow to select Source2. Click OK.
Scale/Limits
The Scale/Limits field is used in two cases:

> Toadjust the Y axis (vertical) units used for displaying of a selected signal in the graph
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> TosettheY axis (vertical) limits used for displaying of a selected signal in the graph

This is often useful for when the graph exceeds the borders of the Scope and you want to see the
complete graph.

Adjusting the Y axis units
1. Click the Scale/Limit field for the desired signal. A dialog box appears:

Set | Scale - |

Scale 1E-06 | units/div

[ Apply to all channels l

[ Autofit l

2. Select Scale (default).

3. Use the dropdown list to adjust the scale:

Set | Scale -

Scale | 500000 units/div
SE+005  ®

E 1E+006 k
[ 2E4006
SE+006
1E+007
2E4007
SE+007
1E+008
2E+008
SE+008
1E+009
2E4000
SE+000
LE4010
2E4010
SE+010
1E+011
2E4011
SE+011
1E+012 o

or
Click Autofit to center the signal by altering the scale so that the entire graph is visible.

4. You can apply it to all channels by selecting the Apply to all channels checkbox.

Setting the Y axis limits

1. Click the Scale/Limit field for the desired signal, and in the Set dropdown field select
Limits.
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Set Scale \!|
Sl Scale
Limits
Gpphr to all channeg
[ Autofit l

2. Enter the maximum limit in the Height field,
and the minimum limit in the Low field.

Set Limis .
Hight EE-08
Low -3E-00

[ Apply to all channels l

[ Autofit l

% You can click Autofit to center the signal by altering the limits so that the entire graph
is visible.

3. Youcan apply it to all channels by selecting the Apply to all channels checkbox.
Shift
You use the Shift field to move the graph of a selected signal along the Y axis (vertical).

This is often useful for when the graph is cluttered and you want to see a particular signal on the
graph separated from the others.

1. Click the Shift field of the channel the display of which you want to move. A dialog box
appears:

Shift 5.000

[ Apply to al channels l

[ Autocenter l

2. Inthe Shift field, enter the wanted adjusting of the scalel, or
Click Autocenter to center the signal in the Scope display.

3. You can apply it to all channels by selecting the Apply to all channels checkbox.
6.7.11 Cursors Tab

The Cursors tab enables you to mark points on the Scope display where you are interested in
seeing exactly what the values at the points are.

In addition, the cursors enable you to reduce the Scope display to a particular area of interest
where you want to see the signal reactions within a given range.
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There are four Cursors:

X-fals Cursors

L

— =835 CUrsors

To set the Cursors:

1. Click | cwsors | The Cursors tab is displayed and the Cursors are displayed on the Scope.

My Controller - Scope

> B x
. 0
Horizontal 3] )
7
Length(ms) | 200.00 2
=)
i
Szmpling &
(ms)
@ Auto
Manual 1.00
Scale

A 20.00 ms
Trigger x)
Reference L)
FFT Setup %
Tools %)
60 80 100 120
Time (ms)
O[Normal ']OI Run ]OI Autofit l v o ZoomX |2 ¥ 1
‘ Slgnals\ Cursors | Riders | Statistics ‘
{Restnre Cursors to Default antinn.l
| X-Axis{sec) X1(sec) X2(sec) X2-X1(sec) 1/1x2-X1|(...
Time | 0.00000 | 0.00816 | 0.00816 | 122.50259
Variable Y1(units) Y2(units) Y2-Y1{units)
0.00000
CH1: Feedback... | 600.00000 600.00000 0.00000
EEEEEEREER| 600.00000 600.00000 0.00000
[CH3TReference| 500.00000 600.00000 0.00000
[ER#E Position Er| 600.00000 600.00000 0.00000

2. Setthe X Cursors by placing the mouse cursor on them and dragging them left or right
(depending on the cursor you are setting).

As you move the X Cursors the values in the following change:

>  Xi(sec) - the time on the X axis where the X1 Cursor is sitting.
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> X2(sec) - the time on the X axis where the X2 Cursor is sitting.
> X2-Xl1(sec) - the time between the X2 Cursor and the X1 Cursor.

> 1/(X2_X1)(Hz) - the frequency of signal between the X2 Cursor and the X1
Cursor.

3. SettheY Cursors by placing the mouse cursor on them and dragging them up or down
(depending on the cursor you are setting).
Asyou move the Y Cursors the values in the following change:>

> Y1(units) - the amplitude of the signal at the time where the Y1 Cursor is
sitting.

> Y2(units) - the amplitude of the signal at the time where the Y2 Cursor is
sitting.

> Y2-Y1(units) - the difference in signal amplitude between the Y2 Cursor and
the Y1 Cursor.

4. Toview just the area of the Scope graph bounded by the Cursors select Between Cursors
or Permanent Between Cursors from the Autofit dropdown list.

5. Toreset the cursors to their original position, click [restore cursors to defaut Locstion).

6.7.12 Riders Tab

Riders are like Cursors (see Cursors Tab), but unlike Cursors they provide both the Xand Y values at
the same time.

There are two Riders:

Riders

o 1 20 3 +0 50 &0 ) B0 S 100

To set the Riders:
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1. Click | ridess |. The Riders tab is displayed and the Riders are displayed on the Scope.

roller - Scope
Horizontal
Length(ms) | 200.00
Sampling
(ms)
@ Auto
Manual 1
Scale
% --I-- s
s
JI__ | 20.00 me
Trigger
Reference
FFT Setup
Tools
20 41 60 80 100 120 140 160 180 200
Time (ms)
mal T](:)| Run ]O| Autofit ] v O Zoom X |.2 &
Cursors | Riders | Statistics
Riders to Defaul Ll:umtil:un] Discrete
(sec) Rl(sec) R2(sec) R2-R1(sec) 1/|F
| 0.00000 | 0.00000 | 0.00000 | oo
al Y1{units) Y2(units) Y2-Y1(units)
edback Posi...| 0.00000 0.00000 0.00000
BEEEERE | 0.00000 0.00000 0.00000
ference Po..|| 0.00000 0.00000 0.00000
Sition Error. || 0.00000 0.00000 0.00000

2. Setthe Riders by placing the mouse cursor on them and dragging them left or right.
As you move the Riders the values in the following change:

> RI(sec) - the time on the X axis where the R1Rider is sitting.
> R2(sec) - the time on the X axis where the R2 Rider is sitting.
> R2-Rl(sec) - the time between the R2 Rider and the R1Rider.
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> 1/(R2_R1)(Hz) - the frequency of signal between the R2 Rider and the R1 Rider.
> Y1(units) - the amplitude of the signal at the time where the R1Rider is sitting.
> Y2(units) - the amplitude of the signal at the time where the R2 Rider is sitting.

> Y2-Y1(units) - the difference in signal amplitude between the R2 Rider and the R1
Rider.

3. Toreset the cursors to their original position, click [restore Riders to pefautt Location].

4. Checking the [ piscrete checkbox causes TBD.

My Controller - Scope %

Horizontal & (3
Trigger & 5
\ E
Reference () ~
- [
@
FFT Setup &)
Tools ()

0 20 40 60 an 100 120 140 200
Time (ms)}

“ Normal 'O: Ov uZoomX.? v B

| Signals I Cursors| Riders | Statistics |

| Ruscrete | Reset

X-Axis(sec) Ri(sec) R2(sec) R2-R1(sec) 1/IR2-R1]
Time | 0.020 | 0.180 | 0.160 | 6.250
Channel ¥1({units) Y2(units) ¥2-Y1({units)

CH1: Feedback Position (0) 0.000 0.000 0.000
e e e 12261.715 -11530.948 -23792.662
CH3: Reference Position (0) -2675.476 -2723.156 -47.680
| 24000 48.000 -72.000

5. You can reset the values by clicking Reset.

% Reset is avaliable only when the Discrete mode is off.
K

6.7.13 Statistics Tab

The Statistics tab provides you with various data connected with measurements of the signals
displayed in the Scope.

Click | Statsties | {5 display the Statistics tab.
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[ Signals | Cursors | Riders | Statistics |

Range | Ful Signal ~| Fromx1 0.00] ms to(x2 1000000.00] rs|  Reset
Channel Maximum at{ms) Minimum at{ms) Magnitude  Average Std.Deviati...
CH1: Feedback Pasition (...| 0.000 0.000 0.000 0.000 0.000 0.000 0.000
12558.104 24.000 -12558.104 74.000 25116.208 0.591 B8884.344
CH3: Reference Position... | -2438.000 48.000 -2838.000 98.000 400.000 -2638.099 141.481
52.000 1148.000 -52.000 178.000 104.000 -0.018 33.220

Using the Range dropdown list you can obtain statistics for:
>  Full Screen - Displays the statistics for all signals that appear within the Scope boundaries.

>  Full Signal - Displays the statistics for all signals whether they appear within the Scope or
are beyond the Scope boundaries.

> Between Cursors - Displays the statistics for the signals within the boundaries of the X1
and X2 Cursors.

If you select Between Cursors, the X1and X2 Cursors set using the appear. You can

change the locations of the X1and X2 Cursors using the From(X1) and To(X2) fields, or
% use the mouse to drag them to different positions.

To reset values to default clickReset .

_ J
The signal statistics that are given are:

> Maximum - the maximum value a signal obtained, and the point on the X axis where it was
obtained displayed in the at(ms) column.

> Minimum - the minimum value a signal obtained, and the point on the X axis where it was
obtained displayed in the at(ms) column.

> Magnitude - the calculated maximum minus minimum signal values.
> Average - the average value, maximum plus minimum divided by 2.
> Std. Deviation - the standard deviation of the signal.

6.7.14 Setting Scope Plot Properties

The Scope’s plot properties, such as color, line width, line style, and the like, of each signal is set in
the Scope Properties window.

If the Properties window is not displayed, press Ctrl+Alt+P, or select Properties Window from View
in the Main Menu (or use the Workspace right-click option - see Working with Workspace Tree).
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Properties > 1 x
4| General Plot Settings |
Cursors Color || #FFFFFFFF -
Grid Color M =Fre08000 -
Grid Visible
Plot Area Color W =Froo0000 -
4 Plot Settings
Channel CH1 -
Line Style Solid -
Line Width 3 :
Plot Color || #FFFFFFO0 -
Point Style MNone -
4 View Settings
Mumbers Precision 3 s

General Plot Settings

My Controller - Program Manager Properties .

The Scope properties are divided into three groups:
General Plot Settings
These properties relate to the Scope graphic display:
> Cursors Color - this sets the color of both the cursors and riders.
> Grid Color - this sets the color of the grid.
> Grid Visible - this checkbox toggles between displaying and not displaying the grid.
> Plot Area Color - this sets the color of the background of the graph.
Plot Settings

These properties relate to the plots of the signals:

> Channel - you use this dropdown list to select the signals to which the Plot Settings are to
be applied:
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4 Plot Settings
Channel CH2

Line 5tyle CH1
. ) CH2
Line Width
ine Vi H3 L\x,
Plot Calor CH4
Point Style CH5
. CHe
|
View Settings cH7
Mumbers Precision  |cyg

> Line Style - this sets the line style of the plot of the selected channel, selected from a
dropdown list:
4 Plot Settings
Channel CH2 -
Line Style Solid
Line Width Maone
Solid
Plot Color Dash %
Point Style Dot
> Line Width - this sets the width (in points) of the plot of the selected channel.
>  Plot Color - this sets the color of the plot of the selected channel which you select from a
dropdown list (see Setting Color Properties).
> Point Style - you have the option of displaying the plot as a smooth curve, in which case
there is no Point Style, or you can select the format that individual points on the plot are to
be displayed from the dropdown list:
Point Style None EI_[
4 View Settings Mone %
- Diamond
Murnbers Precision Rectangle
Cross
Plus
View Settings

This property enables you to set the precision that the plot values are to be displayed.

6.8 Sin Cos Encoder Compensation and Monitoring

The Sin Cos Encoder Compensation tool enables you to:

>

>

>

Select axis for encoder measurements.
Display a Sin-Cos Lissajous curve graph of the wave form.

Read a controller’s gain, phase and offsets compensation parameters (SCGAIN, SCPHASE,
SCSOFFS, and SCCOFFS).

Write new compensation parameters to the controller.

Examine the compensation effect of each parameter.
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The Sin Cos Encoder Compensation can do the following:

>

>

>

Perform step-by-step calculations of the compensation parameters for Sin-Cos encoders
based on user input.

Perform automatic calculations of the optimum compensation parameters set.

Perform monitoring for the calculated compensation parameters set.

6.8.1 Activating Sin Cos Encoder Compensation and Monitoring

To activate the Sin Cos Encoder Compensation tool:

1.

2.

From the Toolbox click Diagnostics and Monitoring to display the Diagnostics and
Monitoring tools list.

Click Sin Cos Encoder Compensation.

You may use Add Component from the right-click menu of the controller in the
Workspace Tree (see Controller Right-Click Options) to activate Sin Cos Encoder
Compensation.

The Sin Cos Encoder Compensation window is displayed.

6.8.2 Sin Cos Encoder Compensation Window

The Sin Cos Encoder Compensation window consists of the following sections:

>

>

>

>

Measurement Curve Display
Compensation Execution Panel
Motion Operation Panel

Parameters Panel

6.8.2.1 Measurement Curve Display

The Measurement Curve is a Lissajous plot, an example of which is shown below, which displays the
curve of the results of the measurements performed by Sin Cos Encoder Compensation.
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My Controller - Sin Cos Encoder Analyzer
0.8

0.3

0.0

Sin[volt]

-0.3

-0.8 -0.5 -0.3 0.0 0.3 0.5 0.8
Cos[volt]

The Lissajous plot displays the aspect ratio of the phase shift between the input and output, with
an aspect ratio of 1 (perfect circle) corresponding to a phase shift of +90° as well as amplitude
differences (ellipse).

As with the SPiiPlus MMI Application Studio , you can set cursors on the display through the Cursors
tab of the Parameter Selection panel (see Setting Cursors).

6.8.2.2 Compensation Execution Panel

The Sin Cos Encoder Compensation Execution panel serves for executing the Sin Cos Encoder
Compensation calculation routines:

A (YD b= ) Endbes Cm?ﬂiﬂ | ey o Tooen
i .f

Runy/Stop Compensation

= ZO0Mm [ ndicabor

Compensation Status

Enable/Disable Axis

Salect Axis

The elementsin this panel are:

> Select Axis - used for selecting the axis from a dropdown list, the contents of which

depend on the type of controller. There is a LED associated with the selected axis that can
be:
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> Grey - the axis is not enabled

> Green -the axisis enabled.

If the axis is not enabled, you enable it by clicking the Enable button.

If you select an axis that is not connected to a Sin-Cos Encoder, it cannot be enabled.
%

Select the required axis from the dropdown list, for example:

Axis (4 (&)
0 (x)
1(y)
2(Z)
3(m
4(A)
5(B)
& (C)
7 (D)

Meas!

Opel

> Compensation Status - this field displays messages associated with the Sin Cos Encoder
Compensation status. The messages that can be displayed are:

> Compensation Off - the Sin Cos Encoder Compensation has not been activated. (You
activate it by clicking the Run button).

> Compensation in Progress - the Sin Cos Encoder Compensation is performing its
measurements.

> Compensation Passed - the Sin Cos Encoder Compensation has completed its
measurements and the compensation is correct.

> Compensation Failed - the Sin Cos Encoder Compensation has completed its
measurements and the compensation is not correct.

> Compensation Cancelled - the Sin Cos Encoder Compensation has been stopped (when you
click the Stop button) before the measurements have been completed.
There is a LED associated with the status which can be:

> Grey - the Sin Cos Encoder Compensation has not been activated, or has completed its
measurements.

> Green/blinking - the Sin Cos Encoder Compensation has been activated and is working.

> Run/Stop button - activates or halts the Sin Cos Encoder Compensation measurements,
when clicked, the Run button changes to the Stop button for manually halting the
measurements in progress.

> Zoomindicator - you have the following Zoom options:

% When the display has been zoomed, the Zoom LED ( L ) turns green.

[
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> Zoom In - Hold Shift key and place the mouse cursor in the Scope display in area you
want to zoom into. Click the Left mouse button to display the Zoom icon. When the
icon appears, click the Left mouse button. Without releasing the Shift key, each time
you click the Left mouse button, you increase the zoomed display.

> Zoom In Area - While holding the Shift key, press the Left mouse button and drag to
mark the area you want to zoom, then release the mouse button.

> Zoom Out - While holding the Shift key, place the mouse cursor in the zoomed area
and click the Right mouse button. Without releasing the Shift key, each time you click
the Right mouse button, you zoom out one level.

> Move Graph - Hold Ctrl key and Left mouse button - a hand is displayed. Drag the
graph to where you want.

> Undo - To undo all zooms, press Shift + Backspace keys. (You can also undo the zoom
by clicking the Zoom LED & ).

6.8.2.3 Motion Operation Panel

You use the Motion Operation panel to select the operation type for the Sin Cos Encoder:
compensation or monitoring.

6.8.2.4 Parameters Panel

You use the Parameter panel to set up parameters and display options you want. The panel has
three tabs:

>  Measurement Tab
> (CursorsTab

>  Statistics Tab
6.8.2.4.1 Measurement Tab
The Measurement tab is used for defining the required input measurement parameters and to
control the output results.
You can change the Target values in Monitoring and Compensation modes.

Once you are in compensation mode, pressing the run button will start the compensation
algorithm. Based on the value in Mode (Automatic or Manual) - motion will be performed either by
MMI commands or the user phsically moving the motor.

If Automatic mode is selected then the user may change the velocity of the stage commanded by
the MMl from its default value, as determined by the algorithm.

If Manual mode is selected the user may either move the stage by hand or write a program that will
execute a motion.
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Measurement | Cursors | Statistics

Motion Compensation Criteria (~) Parameters )
Operation Target Result SCEAIMN 1.0000
Mode Ieerations [ e SCPHASE |  (0.0000

Asymmetries (] SCSOFFS
X Offset o | | sccors
Y ofset o | | semmer
SLEBIASE
°
Max. Error o
In Range ©

Alternatively, the user can choose automatic mode, and set the velocity, as illustrated below.

Measurement | Cursors | Statistics

Motion @ Compensation Criteria @ Parameters

Operation Target  Result SCGAIN 1.0000
Iterations 20 [+]

ik [ o SCPHASE | 0.0000

b 2] (o] Asymmetries ° SCSOFFS
o (k)

X Offset ) SCCOFFS

Y Offset o | | seEBmsa

sLEsrass | 0.0000
Slope °

Max. Error [+]
In Range ©
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Under monitoring operation a limited set of criteria can be set.

Measurement |Eursors Statistics

Motion @ Compensation Criteria

Operation | Monitoring | Target  Result
Iterations | 20| | 0| @
Asymmetries | 0.02| | 0.00000) @
XOffiet | 0.02 | 0.00000 @
yoOffset |  0.02 | 0.00000| @
Slope | 0.05 | 0.00000 @

Max. Error | 72.58766| | 0.00000| @

Motion
When Automatic mode is selected the velocity field appears and can be set.

Measurement | Cursors I Statistics

Motion ® Compensation Criteria @ Parameters

Operation Target  Resuft SCGAIN 1.0000
Iterations -_20 : o

Tt SCPHASE | 0.0000

X Offset o | | sccorFs
v orse o | smmsn
SLEBIASE
Sope 0
Max. Errar o
In Range ©

velodty | 25600.0000 &
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Compensation Criteria

This section displays the target criteria used by the Sin Cos Encoder Compensation when making
the calculations and current values of calculated parameters along with a set of LEDs. If the current
value of any parameter is equal to or less than the target value, the associated LED is Green
(otherwise it is Red if the value fails, or Grey if the parameter is not relevant).

The criteria are:

> [terations - the number of iterations that the Sin Cos Encoder Compensation is to perform
during the measurements.

> Asymmetries - Max(dx,dy) - Min(dx,dy), where dx is Xfinal point - Xstart point: 3Nd dY iS Yfinal
point -~ Ystart point: I thisis zero, the graph is a perfect circle.

> Shift X - the offset on the X axis
> ShiftY - the offset on the Y axis
> Slope - dy/dx, where dX is Xfinal point - Xstart point: 3Nd dY iS Yinal point - Ystart point-

You can make changes to the values of the Target fields when fine-tuning the compensation.

Clicking Default sets default values of the target calculated parameters.
=

Parameters

This section lists the ACSPL+ variables that are connected with managing Sin-Cos encoders. These
are:

> SCGAIN - Modify the amplitude of the COS signal, to compensate amplitude difference
between the SIN/COS signals

>  SCPHASE - Modify the phase of the COS signal, to compensate phase difference between
the SIN/COS signals (phase should be 90 degrees)

> SCSOFFS - Compensating SIN signal offset
> SCCOFFS - Compensating COS signal offset
> SLEBIASA
> SLEBIASB
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SCGAIN, SCPHASE, SCSOFFS, and SCCOFFS are all software-based variables.

The SLEBIASA and SLEBIASB variables, on the other hand, are hardware-
based. Hardware compensation has some advantages over software
compensation: possibility to get analog signals out of saturation, and making
hardware based features like PEG more accurate.

In principle these variables have similar functionality as SCSOFFS and SCCOFFS;
however, they are only supported by the following controller models:

@ > SPiiPlusNT-HP/LD (compensation diapason +350 mV)

> SPiiPlusDC-HP/LD (compensation diapason +350 mV)
> SPiiPlus-UDMpc (compensation diapason +625 mV)
> PiiPlus-CMnt-2 (compensation diapason +750 mV)
If hardware compensation is available then after the calculation of hardware

compensation another round of compensation called verification will calculate
more accurate software compensation as well.

_ y

You have the option of changing the values by inputting new values in the appropriate fields.
Details of these variables are provided in the SPiiPlus Command & Variable Reference Guide.

There are three action buttons associated with this section:

Sin Cos Encoder Compensation reads the current variable values from the
controller.
Set Sin Cos Encoder Compensation writes the variable values into the controller.
Sin Cos Encoder Compensation sets the default values into the controller.

6.8.2.4.2 Cursors Tab
The Cursors tab enables you to mark points on the display where you are interested in seeing
exactly what the values at the points are.

There are two cursors, X1 and X2, for delimiting the Cos voltage values, and two cursors, Y1and Y2,
for delimiting the Sin voltage. As the Sin Cos Encoder Compensation performs its routines, the
values at the cursor settings are displayed in the field below the graph. For setting the cursors see
Setting Cursors.

6.8.2.4.3 Statistics Tab

For each run, the Sin Cos Encoder Compensation builds a statistics table consisting of compensation
calculation measurements in the Statistics tab:

The rows are color-coded, Green for those values that passed the compensation measurements,
and Red for those that failed.
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At the bottom of the table the Sin Cos Encoder Compensation adds a line containing the average
values of the variables. There is a separate line for each axis that was checked.

Right-clicking on any row displays a menu with the following options:

> Set Parameters - selecting this option causes the Sin Cos Encoder Compensation to use
these variable values for purposes of making the measurement.

>  Save to Flash - selecting this option causes Sin Cos Encoder Compensation to save the
values to the controller’s flash memory.

> Delete - selecting this option deletes the row from the Statistics.
>  Clear All - selecting this option removes all the values from the Statistics.
6.8.3 Running Sin Cos Encoder Compensation
To perform automatic encoder compensation:
1. From the Motion Operation panel, select Compensation.
From the Execution pane select axis from the Axis dropdown list.
Click Enable.
Click Run.

INENWINN

If the motor associated with the encoder is a brushless motor, it has to be commutated
before encoder compensation. In the event that it has not been commutated, the
following is displayed:

The easiest way to commutate the motor at this point is to enter the COMMUT
command via the Communication Terminal, for example:

INIZI45EE - Commimunication Terminsl . .
~

O 1
= COMMUT 1

Then click Run again.

_ J

If the compensation is successful, go to the Measurement Tab of the Parameter Selection panel
and save the values to the controller’s flash memory by clicking Setin Measurement Tab.

6.8.4 Setting Cursors

You can use Cursors to mark points on the display where you are interested in seeing exactly what
the values at the points are.

In addition, the cursors enable you to reduce the display to a particular area of interest where you
want to see the signal reactions within a given range.

There are four Cursors:
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X-Axis Cursors

— Y-Axis Cursars

i Ll L] i [ [} i L] L] i ] [} i L] L]
0.7 06 05 04 030201 00 01 0.2 0.3 04 05 06 Q7
Ciees [wolt]

To set the Cursors:

1.

Click the Cursors tab of the Parameter Selection panel. The Cursors are displayed on the
graph.

Set the X Cursors by placing the mouse cursor on them and dragging them left or right
(depending on the cursor you are setting).

As you move the X Cursors the values in the following change:
> Xl(volt) - the cosine voltage on the X axis where the X1 Cursor is sitting.
> X2(volt) - the cosine voltage on the X axis where the X2 Cursor is sitting.

> X2-Xl1(volt) - the difference of cosine voltages between the X2 Cursor and the X1
Cursor.

Set the Y Cursors by placing the mouse cursor on them and dragging them up or down
(depending on the cursor you are setting).

As you move the Y Cursors the values in the following change:
> Y1(volt) - the sine voltage on the Y axis where the Y1 Cursor is sitting.
> Y2(volt) - the sine voltage on the Y axis where the Y2 Cursor is sitting.

> Y2-Y1(volt) - the difference of sine voltages between the Y2 Cursor and the Y1 Cursor.

6.8.5 Setting Sin Cos Encoder Compensation Properties

The Lissajous Curve properties, such as line color, width, style, and the like, of each graphis setin
the Sin Cos Encoder Compensation Properties window.

If the Properties window is not displayed, press Ctrl+Alt+P, or select Properties Window from View
in the Main Menu (or use the Workspace right-click option - see Working with Workspace Tree).
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Properties LA x
4 General Plot Settings |
Cursors Color [ | #FFFFFFFF -
Grid Color W =rrs08000 -
Grid Visble

Plot Area Color . #FFO00000
4 Plot Settings

High Limit Diameter 1.15

Limits Line Width 5

Limits Plot Color |:| #FFAFEEEE

Lowr Limit Diameter 0.5

4

Reference Line Wi.. 1
Reference Plot Color [l #FFOOFFO0

4 4p 4 4 A A)

General Plot Settings

R -ca My Controller - Program Ma...

The Sin Cos Encoder Compensation properties are divided into two sections:
General_Plot_Settings
This section enables you to set the background properties of the graph:
> Cursors Color - for setting the color of the cursors.
>  Grid Color - for setting the color of the background grid.
>  Grid Visible - a checkbox for toggling between the display (default)/non-display of the grid.
> Plot Area Color - for setting the color of the background of the graph.
Plot Settings
This section enables you to set the properties of the graph:

> Plot - there are four possible plots: Measure, Initial, Reference, Limits, each with its own set
of properties. You select the plot for which you want to set the properties from the
dropdown list:

Plot Settings -
I et -

phot Cokoe W

Reference
nh’k' Lirats
Linse: ‘Wit I;

> Once you have select the plot, you can set:
> Plot Color - for setting the color of the selected plot.

> Point Style - for setting the style of the points used in displaying the graph of the
selected plot.

> Lline Style - for setting the style of the line used in displaying the graph of the selected
plot.
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> Line Width - for setting the thickness of line used in displaying the graph of the
selected plot.

> High Limit Diameter - for setting the diameter of the outside limit (maximum) that is
displayed.

> Low Limit Diameter - for setting the diameter of the inside limit (minimum) that is
displayed.
6.8.6 Running Sin Cos Encoder Monitoring
To perform encoder compensation monitoring:
1. From the Motion Operation panel, select Monitoring.
2. From the Execution pane select axis from the Axis dropdown list.
3. Click Enable.
4. Click Run.

6.9 Variables Manager and Watch

Variables Manager and Watch is used for viewing the values of ACSPL+ standard variables, user
global and local variables, and SP variables.

It is useful during debugging sessions or when the value of a variable needs to be observed in real-
time.

Variables Manager and Watch provides two types of display:
> Quick Viewer for viewing the current values of selected variables.

> Watch for viewing the values of selected variables as they change in real-time.
6.9.1 Activating Variables Manager and Watch
To activate Variables Manager and Watch:

1. From the Toolbox click Diagnostics and Monitoring (! - s - )

to display the Diagnostics and Monitoring tools list.

2. Click Variables Manager and Watch.

Workspace Tree (see Controller Right-Click Options) to activate the Variables Manager

You may use Add Component from the right-click menu of the controller in the
[ and Watch.
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The Variables Manager and Watch main window is displayed.

My Controller - Vari...nager and Watch X Doco4 - Variables Manager and Watch

D Load H save
= Ly Bl cuic viewer
Varables wistch Type index selecton (01 [1] 2] (6] (7] ] singletne (on @
I Standard Variables [AD
» Global Varizbles [AN Name Index 0 Index 1
b Local Variables (A AST O | 4008 0 :
b SP Variables AN E2IND o 0
ND Lo 0
15T [S2FY 1
Locatst (|0 0
M2ARK (|0 ]
MARK Lo ]
MST U [ 4194321 239075345
RMS U | 6.47302647031402 6.12740084406725
RMSD. U | 6.47536996991796 6.1
RMSH U | 6.50474452304637 6.1371095719898
ROFFS Ul ]
JITTER O o008
esTaTE (D |0 0
mssyne (|0
SMNA Ulo
SMNV Lo
SOFTIME | [0
TIME U | 1978219852.2
usacE | |39.21
usGBUF |1 | 0. 1 0.24;
useecAT | U | 1.0175 4.725
userune O (222 [yooe |
Us6TRAGE [ [ 14.325 | Tracing of EtherCAT Operations Usage |
Acc U [5000 | Readonly
APOS © | 41.046827519355 20
APOSFILT | T | 41.046827519355 20
AVEL Ulo 0
Dapos | O [ 41.046827510355 20
DEC U [ 4000 10000
DECOMP_ | ) |0 ]
F2ACC Ul ]
F2POS Ul ]
F2VEL Ul ]
FACC © | 0.000106807185354228 | - E-31 s
D) Create watch Q) Refresh Value -

When you first activate Variables Manager and Watch, it opens in the Quick View mode.
As you add watches, these are displayed in their own tabs.

6.9.2 Quick Viewer

The Quick Viewer is used to view the current values of variables selected from the Variables Tree.

Quick Viewer Tab. Index Selection Button

My Controler - Vari..nager and Watch
2 Load A save

=y - e

Variables Tree Function Buttons ————

5 S vt " s (01 ] ) () ) ) o e o @
> Giobal Varables ] L Index0, Index
Variables Tree ——————————> |  Locel Varables (A ST L | 4056 0 =
b SP Variables (AN E2IND U0
o Do o
T 0|1 1
LocasT |00 o
M2ARK Do 0
MARK Do o
st [O[atsat T
w5 |0 saramzsiani__|eazuesiterzs
s [O
iSO | 6s0s7aas2a0i67 | 6137100571989
worrs [0 ]0 o
JITTER O [o0.08
BsTATE D |0 o Quick Viewer Window
MSSYNC Do
SMNA Do
SMNV Do
soFTMeE (D |0
TIME O | 1978219852.2
USAGE O |39.21
useaur_[O [
UseecaT O [ 1075 ams
wserne [O]22 [rome
UsGTRACE [ ] 14:325 | Traeng of EthercaT Operatons Usage |
AcC O [5000 | Readony |
APOS. O | 41.046837519355 20
APOSFILT | Q) | 41.046837519355 20
AVEL Do 0
DAPOS. Q) | 41.046837519355 20
DEC O | 4000 10000
DECOMP. O]|o o
F2ACC Do 0
F2POS Do o
e [Oo o
[3)

Function Buttons ——————3 | ) create Watch Q) Refresh Vakie

Quick Viewer consists of:
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> The Variables Tree for selecting the variable for display
> Index Selector for selecting the index of the variable

>  Quick Viewer window displaying the values of the selected variable

6.9.2.1 The Variables Tree

The Variables Tree, which appears in both the Quick Viewer Mode and the Watch Mode, is used to
select the variable for viewing. You can select a group of variables, a single variable, an array
element, or a bit of an integer.

The following function buttons are associated with the Variables Tree:

o= Group - displays the variables according to their
o= groups.

N Sort - displays the variables in alphabetic order.
(@) | Refresh - refreshes the Variable Selector list.

Search - Entering the name of the required

variable in the field (or a partial name) displays

the variables starting with the one you entered,
- for example:

FPOS =
FPOS

SP0:axes{0].d_fpos

SPD:axes
SP0:axes[1].d_fpos
SPO:axes[1].fpos

es]
es]

6.9.2.2 Index Selector

You use the Index Selector to display the value of the variable for the selected Index. Each Index is
associated with an axis:

0 0
] 1
2 2
|-a 3
4| 4
5 5
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If no Index Selection button has been selected, then all of the variable values are
% displayed in one column, labeled Value.

When you click an Index button, the value for that Index replaces whatever was previously
displayed.

To cancel the display click the button again.

The Index Selector has an additional button: ™", which enables you to select multiple axes for
display.

6.9.2.3 Selecting Multiple Axes

To select multiple axes:

1. Click ™", the Index Selection dialog is displayed:

Index Selection n

Index 1
Index 2
[ Index 3
Index 4
|| Index 5
Index 6
[ | Index 7
Index 8
| | Index 9
Index 10
[ Index 11
Index 12
[ | Index 13
Index 14 a

[ Select all

2. Select the required axes by clicking the checkbox associated with the Index (or select
Select All for all of the axes) and close the dialog window.
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% To cancel the display of a particular Index click ™" and deselect the Index checkbox.
[+

6.9.2.4 Selecting Variables

You use the Variables Tree, which appears in both the Quick Viewer Mode and the Watch Mode, to
select the variable. You can select a group of variables, a single variable, an array element, or a bit
of aninteger.

DocS4 - Variables Manager and Watch X _

® Load FH Save

[Z 2 | O porrmme -
Variables Watch Type s
I Program_Execution_Control  [Al]
I System_Configuration [All
4 axjs Configuration LAl
4 Brake [al]
< BOFFTIME real(4)
BOFFTIME(D) real
BOFFTIME(1) real
BOFFTIME(2) real
BOFFTIME(3) real
I* BONTIME real(4)
I VELBRK real(4)
I Feedback [AI]

The Variables Tree consists of the following columns:
> Variable - containing a tree of groups, variables, array element and bits (for integers)
>  Watch Type - containing the variable type
Using the Variables Selector you can:
> Select a Group
> Select aSingle Variable
> Select an Array Element

> Select a Bit of an Integer
6.9.2.4.1 Select a Group

To select a group click the variable name with [All] in the Variables Selector Watch Type column:
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Doc%4 - Variables Manager and Watch X _

A Load | Save

| = % | U |porFTME -
Variables Watch Type =
I* Program_Execution_Control  [Al]
I Systermn_Configuration [All
. alll

BOFFTIME(D} real
BOFFTIME(1} real
BOFFTIME(2) real
BOFFTIME(3) real

[ BOMTIME real(4)
|» WELBRK real(4)
I Feedback [All

6.9.2.4.2 Select a Single Variable

To select asingle variable click its corresponding cell in Variables Selector.

|1 #biow Board - Yariables Mansger *.|
¢ | Select mode | Quick Viswer [
i 12 @ Irdes Sebection | @ | 1|2 |3 |45 |6 |7 ]m
Varisbles watch.., |4 ||| Nome Vahae
£ Standwd Vuisbies (A1) | || | > #P0S 0,9,0,0,0,0,0,0)
B ks State  [A1) E
-3 array
- APOS(0)|ealer
- APOS(1) scaler
APOS(Z) scaler
— APOS(3) scalar
- APCS(H) scalar
APOS(S) scalr
= APOS(6) scalar
L &POS(T) scalar
B AST aray
- AST)  scalar
G- AST(1) scalar
G ASHZ)  scoler
G AST3)  scaler
- AST(4)  scalar
B AST(E)  scalar
Ei- AST(E)  scaler
- AST(T)  scaler

| Creats Watch | | Refresh Vales |

6.9.2.4.3 Select an Array Element

All arrays have Watch Type = array. To expand the list of elements, click T After you have
expanded the list, click any of its elements.
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| #low Boord - Variobles Mansger * | i3

o d Select mode | Quick Veswer ™
HIEZER FR Index Selection [04] 1 [ 2 |3 ]a]s s
Variobles [Watch.., |5 || Name | vae
G Mendrdveriobles (A | | 3 |APOSR)  Cikhere
B dck_stake (A1) -

E-apos arcay
APOS(D) scalar
- RPOS(1) scalar
(R s
APOS{3)
APCS(4) scalar
APUS(S) scalar
APOS(E) seals
APCIS(T) stalsr
= AST ey
E-AST(O}  sealar
G AST(L)  seals
;[[tﬂs'iﬂ} sealer
\']- AST(Z)  soalw
G- AST(4)  scale
G- ASTE)  scalar
G- AST(E)  scolor
(- AST(T)  scalar
ﬁ-mms array
= E2IND anmay
-F2POS array
- F2VEL array
B EACC armay
e FPOS aray
- FYEL array

k|

| Croate wakch | | Refresh Vaes |

6.9.2.4.4 Select a Bit of an Integer

If 3 single variable or an array element is an integer, then to the right of its name you see &

Clicking this expands the integer to reveal the bits.
After you have expanded the list of bits, click of them.

|| #tewBosrd - yariobles Mansger * | x
¢ d Selectmode | Guick Veewer [

g 12 | % Index Selection 0
Variables %

B 1D arnay | [t Cickhere
-J-I‘\.1S\' aray
:.-r-m array

5 MARK array

— SMMA(D)1Z simghe bt

| Creste Watch | | Refresh Wahes |

6.9.2.5 Displaying a Variable's Value

In order to display the current value of a variable
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1. Select the variable in the Variables Selector panel.

2. Inthe Quick Viewer window click its cell.

|- #iew Board » Veriables Manager .. -
¢ d Selsct mode | Quack Vimwar I
sl 12 | S Inde:x selection | 0| 0|2 [ 3] a s |6 ||
Variables wachTyps |21 ||| Name volus
- Standard Variables [Al) 1 > |5t Chek hore
B hos_State [A1 b
'5'”05 oY
|- APOS(0) scalar
| - BPCIS(1) scalar
- RPOrS(z) scalar
APOS(3) sealar
HPOS(H) sealar
|: APUIS(S) sralar
APOS(E) sealar
L HPOS(T) sealar
iy
?I-- AST{D) sealar
& ASTIL) scalar
?I}- AST(Z) scalor
& AST(3) scalar
:'[i— ASTI4) sealar
& AST(S) scalar
4; AST(E) salar
& RST(T) sealar
- Dapos srray
:'l)-FZ?OS Ty
& F2VEL array
- FACC aray
JI‘ FPOS array
"

| Creste Watth | | Refresh Values

6.9.2.6 Update Variable Values

You should be aware that the Quick Viewer does not maintain a running display of the current
values of the variables. From time to time you have to update the values. To do this click Refresh

Values
6.9.2.7 Quick Viewer Properties

The Quick Viewer properties are:
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Froperties - [aisbles Manager ]
52 @

Glabal -

Max dimensions A
M eohurds denensi 5
| Maxrow dmension 5

Global
B
[Z] Propesties - [Vari... | #New Board - Proge...

>  Max column dimension - width of column.
> Maxrow dimension - height of row.

6.9.3 Watch

The Watch, unlike the Quick Viewer, is used for real-time monitoring of selected variables.

6.9.3.1 Creating a Watch

To create a Watch:

1. Select the variable from the Variables Tree (see Components).

2. Click Create Watch (9 create watch ).
The Watch is displayed in a new tab.
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File Handling
Buttons

Variables Tree
Function
Buttons

Variables Tree

6.9.3.2 Watch Display

My Controler - Watch 1

=

RL|

FPOS(0)

|41.046953

«FPOS(1)

20.000000

< FPOS(2) 0.000000

DR SRR RS Doco4 - Varizbles Manager and Watch
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Watch Tab

D Load [ save
EERE) -
Variables Watch Type Row/Column Name Alias Froml Tol From2 To2 Bit from BitTo Type Indication Precision Value
4 Standard Variables [AI] RIC1 | FPOS | lo lo [wa [nalal | Al |real |Fedpoint|6 | 41.046053 |
b Axis_State [AI] R2C1 [ Fros | IR [T [wa_[wAlal [Al__|real |Fxedpoit|6 | 20.000000 |
b Monitoring [An R3C1 [Fros | [2 [z Twa_ [wATAl TAI[real |Fuedpont|6 [ 0.000000 |
4 Motion A
b ACC real8)
b APOS real8)
> APOSFILT reals) P
b AVEL real(8)
b DAPOS real(g)
b DEC real(g)
b DECOMP real(g)
b F2ACC real(g)
> F2p0S reals)
b FaveL reals)
> FACC reals)
> FEEDRF reals)
—> . os real(8)
FPOS(0) real
FPOS(1) real
F205(2) real
FPOS(3) real
FPOS(4) real
FPOS(S) real
FPOS(5) real
FPOS(7) real
b FVEL reals)
b GACC real8)
b GETIME real8)
b GIERK real8)
b GMOT int(8)
b GMQU int(8)
b GMTYPE int(8)
b GPATH real8)
b GPHASE int(8)
D Create Watch Replace variable  Add variable < Clear cel 5E Show Watch

L Watch Function Buttons

The Watch display has the following elements:

>  File Handling Functions

>  Watch Parameters Matrix

> Modifying Watch Parameter Matrix Fields

6.9.3.2.1 File Handling Functions

Watch Parameters Matrix

The file handling functions enable you to save and retrieve Watch data.

o

[

Save Configuration - saves the Watch data to afile.

Load Configuration - loads a previously saved Watch datafile.

6.9.3.2.2 Watch Parameters Matrix

The Watch Parameters Matrix shows the parameters of each cell displayed in the Watch window.
The Matrix has the following columns:

> Name - The name of the variable

> Alias - Enables you to enter a more meaningful name of the variable

> From1 - Starting index of an array

Version 3.02

390



SPiiPlus MMI Application Studio User Guide
6. Diagnostics and Monitoring

> Tol-Endingindex of an array

> From2 - Starting index of a 2-dimensional array

> To2 - Ending index of a 2-dimensional array

>  Bit - Bit number of the variable being monitored (or Allif all the bits are being monitored)
> Type - The type of the variable (int, real, etc.)

> Indication - Numerical representation of the value (Decimal, Hexadecimal, Binary, Fixed
Point, etc.)

> Precision - For Real numbers this indicates the number of decimal points displayed

> Value - The detected value of the variable being monitored
6.9.3.2.3 Modifying Watch Parameter Matrix Fields
The Watch Parameter Matrix enables you to modify what is displayed in the Watch window.
Depending on the variable, you can select what is displayed by clicking the field in the matrix and
click the down arrow (") to select from the dropdown list.

For example, you may want to see a different variable momentarily. You click the Name field and
select the required variable:

Row/Column HName Alias Froml Tol

R1C1 | FPOs | | o | o
R2C1

FPOS

FVEL

FVFIL .
G_01WCS
G_02WCS
G_03WCS

This variable and its values are now displayed in the Watch window. To return to the original
variable, you repeat this process and select the original variable.

Another modification you can make is change the To or From indices of the variable by:

Froml Tol

0 0
|1 1

2 3

Al

0

1

2

3

4

5

6

7

If the variable that's being watched is a bit, you can select whether to show its numeric value, or as
a Boolean display (True/False).
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Type Indication
real | Fixed point
real | Fixed point
real | Fixed point
Decimal -
Decirmal
Boolean

When you select Boolean, instead of 0 or 1, you get a graphic display in the Watch window, for
example:

i

=
z

SNMNV.1 I [ ] |
SNMNV.0 I [ ]

6.9.3.3 Replace a Variable

To replace a variable in the Watch:
1. Inthe Watch Parameter Matrix select the row of the variable you want to replace.
2. Inthe Variables Tree select the variable you want it to be replace by.

|- 30000236 - Variables Manisger ard Watch..| x
¢ d
ukad 12 | % » | Cuack viswer | Watchl. |
Waristles | WatchTyps  |®
G Sandard Varialies (a0 RowfColumn | Hame s Froml Tol  From2 (T2 Bt | Type | indication Precson | Vel
£ Ak Sate e = [ ECERR WA MM WA WA A e Deced 0
:"h m"‘ ﬂ RaC1 MERR 0 0 WA ™ W w Detma 0
D sty Comral ] groc  feorrve | oo WA [wa [ e [reced port OO0 000, |
A AERR Ty
- ECERR sealar
- ECST scalar
- FALT |ura'v
- [FaoLT0) e
;ElFN.I%J
Bl FALTZ)
G FAULT(I)
- FALLTES)
& FALLT(S)
,-.IH FALT(E)
-:'[L FALLT(T)
¢ FALTE)
G- FALLT(S)
& FALLT{10)
G- FRALLT{11)
G- FRAT(12)
: FALT(13)
- FRLT(14)
- FRALT(1S)
G- FALLT{18)

PEEREEREREREREEE

-

| Create Watch | | Replace varisble | | Add varisble | | Clear cell | | Show Watch |

3. Click Replace variable ( Replace variable ).
6.9.3.4 Add a Variable

To add a variable to the Watch:

1. Inthe Variables Tree select the variable you want to add.
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2. Click Add variable ( add varible ).

6.9.3.5 Remove a Variable

To remove a variable from the Watch:
1. Inthe Watch Parameter Grid select the variable you want to remove.
2. Click Clear cell (<« cezr cen ).

6.9.4 Watch Window

A Watch window consists of rows which can contain several columns. The display of each variable
consists of the variable’s name and its value. The value is constantly updated in the display.

6.9.4.1 View Watch

In the event that you have closed the Watch window, you can recall it by clicking Show Watch (
Showe Watch ) in the Watch Parameters Matrix.

My Controller - Watch 1

JFPOS(0) 41.046875 |
JEFPOS(1) ______po.oooo00

You can also display it from the Workspace Tree by right-clicking its symbol and
selecting Open from the dropdown menu:

Workspace - 1 x
safety and Faults Monitor
Scope
4 Varbles Manager and Watch
Wiatch 1
Watch 2

Watch 3
watch 4
System Viewer and Diagnostics
[# Upgrade and Recovery Wizard

Communication Terminal
4 @ My controller (ECM12152A2)
4 Varibles Manager and Watch

SrstemV @ Save to Flash...
x
Workspace X BER o properties

_ J

6.9.4.2 Removing a Watch

To remove a Watch:
1. Ifitis not displayed, switch to the Workspace panel.
2. Right-click the Watch you want to remove.

3. Select Remove from the dropdown menu.
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Workspace > 0 x
Safety and Faults Monitor
Scope
4 Variables Manager and watch
Watch 1
Watch 2
Watch 3
Watch 4
Systermn Viewer and Diagnostics
Upgrade and Recovery Wizard
Communication Terminal
« @ My controller (ECM12152A2)
4 Variables Manager and Watch
Watch 1

4 Program Manag
Buffer 1
Buffer 2 Remove
System Viewer Save to Flash...
Workspace X

Properties

6.9.4.3 Save/Load Watch
Save Watch Data

To save Watch data:

1. From the toolbar click Save Configuration ( ] save ), the following prompt appears:

-4 Save configuration to file

X
[ watch 1

Click Save, a browser opens enabling you to save the data:

2.

1 SaveAs

x
A > ThisPC > Data(D) » Projects

> MMLLearn v & | Search MMILeam
Organize New folder

v @
8 This PC A Name . Date modified
8 30 Objects Mo items match your search
I Desktop
Documents
& Downloads
D Music
=] Pictures
B Videos

ha 0S(C)

e Size

— Data (D)
= Kindle (F)
v o<

) >
i game [

-]
s strre [T

|
A Hide Folders

3. Enter afilename and click Save.

% The data is saved with an .ini extension.
#
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Load Watch Data

To load previously saved Watch data:

1. From the toolbar click Load Configuration (= ), a browser opens enabling you to select the
Watch you want to load:

21 Open e
4 | ThisPC » Data (D) » Projects » MMI_Leam v ] | Search MML_Leam »

Organize New folder = M @

& Tensltions A Name Date modified Type Size

& Troubleshooting
No items match your search.
& Website

[ This PC

Eienene “ v| | X files (*xemi) vl

coe

2. Select the required Watch file and click Open.
6.9.4.4 Watch Right-Click Options

There are three right-click options associated with the Watch:
> Watch Window Right-Click Options
>  Watch Row Right-Click Options
>  Watch Column Right-Click Options

6.9.4.4.1 Watch Window Right-Click Options

When you right-click the Watch window, you are presented with the following menu:

This menu enables you to:

> (Change - which enables you to make changes to the selected variable. When you select
this option, the following prompt is displayed:
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Change ... n

Variable - FPOS

Name | FPodl - |

value  |20.000000 |

Alias | |

Index

Froml |1 v Tot |1 ~|

From2 | " To2 ‘ '|

Bit From | v BitTo |

Presentation

Type | real |

Indication | Fixed point A |

Precision | ] M |

l Ok I [ Cancel ]

You can make any change and click OK.

Add row - which adds a blank row to the Watch window, then you use Add a Variable in the
matrix to select the variable for the row.

Remove row - which removes the selected row in the Watch window.

Add column - which adds a blank column to the Watch window, then you use Add a
Variable in the matrix to select the variable or variables for the column.

Remove column - which removes the selected column in the Watch window.
Clear Cell - which removes the variable display from the selected cell.

Watch properties - which displays the Watch window properties panel.

Cell properties - which displays the Cell properties panel.

Column properties - which displays the Column properties panel.

Row properties - which displays the Row properties panel.

Close Watch - which closes the Watch window.

6.9.4.4.2 Watch Row Right-Click Options

When you right-click a Row, you are presented with a number of options:
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Sdd row

Clear Cedl

Watch properties
B properties -
Chogss Wabich

This menu enables you to:

> Add row - which adds a blank row to the Watch window, then you use Add a Variable in the
matrix to select the variable for the row.

> Remove row - which removes the selected row in the Watch window.
>  Clear Cell - which removes the variable display from the selected cell.
> Row properties - which displays the Row properties panel.

> (Close Watch - which closes the Watch window.
6.9.4.4.3 Watch Column Right-Click Options

When you right-click a Column, you are presented with a number of options:

il

B »
R OOl

A
e Cll

E ‘Wabch propertees -
Colminy puropariies

F.
Close YWatch

This menu enables you to:

>  Add column - which adds a blank column to the Watch window, then you use Add a
Variable in the matrix to select the variable or variables for the column.

> Remove column - which removes the selected column in the Watch window.
> (lear Cell - which removes the variable display from the selected cell.

>  Watch properties - which displays the Watch window properties panel.

> Column properties - which displays the Column properties panel.

>  (Close Watch - which closes the Watch window.
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The following properties panels are associated with the Watch window:

>  Watch Window Properties - enable you to set certain general properties of the Watch

window as a whole.

>  Watch Row Properties - enable you to set properties for the Watch window rows.

>  Watch Column Properties - enable you to set properties for the Watch window columns.

> Watch Cell Properties - enable you to set the properties of the selected cell in the Watch

window.

6.9.4.5.1 Watch Window Properties

When you select a Watch window, you activate the Watch’s Properties.

It can also be displayed by selecting Watch properties from any of the right-click menus.

4 Circle Color
False Color
True Colar

4 Color
Background

Foreground
4 Count
Number Of Columns
Number Of Rows
4 Font
Auto Resizeable
Font Color
Font Family
Font Sze
Font Style
Font Weight
4 Misc
Name
4 Show/hide
Chawr Calirmn Bhal

False Color
(Vo description)

My Controller - Program Ma

W =FrFrO000
W #Fro08000

|| #FFADDBES
[ #FFFFFFFF

1}
1}

M =rrooooFF
Arial

45

Morrmal

Bold

Watch 1

=

My Controller - Program Ma

The options are:

>  Circle Color

444 44

Properties X

This applies only to the graphic display of bit values in the Watch window and enables you
to select the colors in which the values are to be displayed.

>  FalseColor - the color for a False value

> TrueColor - the color for a True value

> Color

This applies to the Watch window cells and enables you to select the colors in which the

cells are to be displayed.

> Background - indicates selected cells

> Foreground - indicates non-selected cells

> Count
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This applies to the number of columns and rows to be displayed:
> NumberOfColumns - the number of columns to be displayed

> NumberOfRows - the number of rows to be displayed

If you enter a number greater than the number of variables being watched, empty
% rows/columns are inserted.

> Font

> Font - for selecting the display font
The font section allows the user to select the the required font, size, and attributes:

4{Font |
Auto Reszeable
Fontt Color M #Fro000FF v
Font Famity Arial -
Font Size 45 b
Font Style Normal -
Font Weight Bold -

from which you can select the required font, size and attributes.
> Misc

By default, when you create a Watch, it is given the name Watch# (where # is the number
of the Watch window). if you have several Watch windows running, you can use this field
to give them each a unique identifying name.

> Show/Hide

You can use these buttons to toggle between displaying or hiding the Row, Column and
Variable labels.

6.9.4.5.2 Watch Row Properties

You can display the Row Properties panel either by selecting a Row, or from the right-click menu.
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4 General
Alizs
Name

4 Tndex
Froml
From2
Tol
To2
4 Presentation
Indication
Precision
4 Value
Value

Alias
(Ne description)

The options are:

> Names

FPOS

0 -
N/A
0 -
N/A

Fixed point -
5 -

41.046875

This enables you to enter a unique identifying name for the Row.

> Type

This enables you to set display characteristics of the values.

——| Matrix Fields.

Type can also be set in the Watch Parameter Matrix - see Modifying Watch Parameter

6.9.4.5.3 Watch Column Properties

You can display the Column Properties panel either by selecting a Column, or from the right-click

menu.
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4 Names

Colurnn Label C1

Column Label
(Vo description)

The options are:

> Names
This enables you to enter a unique identifying name for the Column.
> Type

This enables you to set display characteristics of the values.

—' 1 Type can also be set in the Watch Parameter Matrix - see Modifying Watch Parameter
=—| Matrix Fields.

6.9.4.5.4 Watch Cell Properties

You can display the Cell Properties panel either by selecting a Cell, or from the right-click menu.
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MName FPOS
4 Index
From1l 2 -
From2 MfA
Tol 2 -
To2 N/A
4 Presentation
Indication Fixed point -
Precision 5] -
4 Value
Value 0.000000
Alias
(o description)

The options are:
> Index
This enables you to change the Index of the variable displayed in the Cell.
> Names
Thisis for information only.
> Type
This enables you to set display characteristics of the values.
> Value
This is for information only.
> Visible elements

The number of elements - this appears for array and bit variables and indicates the total
number of elements that can be visible.

6.10 System Viewer and Diagnostics

System Viewer and Diagnostics displays the system configuration stored on a controller. It also
displays any inconsistency between the system configuration stored on the controller and the
connected system.

To open System Viewer and Diagnostics:

Version 3.02 402




SPiiPlus MMI Application Studio User Guide
6. Diagnostics and Monitoring

1. From the Toolbox, click Diagnostics and Monitoring to display the Diagnostics and
Monitoring tools list.

2. C(lick System Viewer and Diagnostics.

You can use Add Component from the right-click menu of the controller in the
% Workspace Tree (see Controller Right-Click Options) to open System Viewer and
7 Diagnostics.

3. Click Retrieve:

4. The System configuration stored in the controller is displayed:
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'd Diagnostics X

Retrieve ‘
System Configuration
v a1z Product Information | System Information
4 General
Ordering Part Number 12
Serial Number 12
Revision A2
Vendor Name ACS Motion Control
0P 0
4 Drive Characteristics
Maximum RMS Protection Time [-] 3476
Voltage [V] 320
Peak Current [A] 15
Nominal Current [A] 7.5
4 options
Number of allowed SIN-COS encoders (up to S00kHz) 2
Number of alowed SIN-COS encoders (up to 10MHZ) 2
Alowed Absolute Encoder Type Any
Number of alowed Absolute Encoders 2
4 1/0 Connectors
b DigiallnputsConnectorsd 13-YO(IND), 12-1/O(INL),13-Y/ O(IN2),J3-I/Q(IN3), 13-/ O(IN4),13-1/ O(INS),33-I O(ING), 13- O(INT ), N/ A, N/A
b DigitalOutputsConnectorsd 13-/0(0UTD),13-1/0(0UT1),13-1/0(0UT2),13-1/0(0UT3),13-YO(0UT4),13-1/ O(OUTS),13-J/0(0UT6),13-1 O(OUTZ) N/AN/ A
b AnaloginputsCannectorso 13-1/0(AIND), 13-1/O(ATN1),J11-GR(AIN2), 111-GR(AIN3)
b AnalogOutputsConnectors0 13-1/0(A0UTO),13-HO(AOUTL)
b HsSIchannelsConnectorsd 112-H551
4 Advanced
Controller I2C Address 0x0007
Controller Part Number QU2 %1
Controler Serial Number 12
Controler Revision a2
Controler Production Date Wednesday, November 8, 2017
Number of Servo Processors 1
DigitallnputsOMask 0X000200FF
DigitalOutputsoMask 0X000003FF
AnaloglnputsOMask 0x0000000F
AnalogOutputsOMask 0:00000003
HsSIChannelsOMask 1
Drive Type PWM drive (5)
Drive 12€ Address 0x0003
Drive Part Number PWR-2-320V-7.5/15A
Drive Revision a2
Drive Seral Number DCM0o0s
Drive Production Date Friday, September 16, 2011
Number of Drive Subsystems z

5. If the system contains inconsistent information, the following dialog box will be displayed:

74 System Viewer and Diagnostics — u] %

«" Reading configuration from controller.
«" Scanning network.
" Identifying network units.
/1. System Configuration is inconsistent with connected system
Setup procedure that is not based on existing system configuration should be performed first

Comee ] o

6. Click Diagnostics to see additional information in the following window :
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~

Ordering Part Number CADDDOO3A
! €9 Axesand JO Serial Number 12
I =1 PDMnt-4-00-00-00-00 Revision a2
Vendor Mame ACS Mation Control
DIp 0
4 Drive Characteristics
Maximurn RMS Protection Time [-] 3476
Voltage [V] 320
Peak Current [A] 20
Nominal Current [A] 10
4 I/0 Connectors
I DigitallnputsConnectors0 19-1/O(IN0),J9-1/ O(IN1),J9-1/O(INZ ), 191/ O{ IN3|
I DigitalOutputsConnectors0 19-1/0(0UT0),J9-O(0UT1), 18-/ O(0UT2),19-]
i AnalogInputsConnectorsd 19-I/O(AIND),J9-1/O(AIN1),19-I/ O(AIN2Z),19-1/O|
[ AnalogOutputsConnectorsd 19-1/O(AQUTD),J9-I/O({AQUTL)
> HSSIChannelsConnectorsi J1-H5510,12-H5511
4 Advanced
Controller 12C Address 0x0007
Controller Part Number CMhp-3-x-x-+
Controller Serial Number 12
Controller Revision A2
Controller Production Date Monday, March 23, 2020
Number of Servo Processars 1
DigitalinputsiMask 0x000300FF
DigitalOutputsoMask 0x000007FF
AnalogInputsiMask 0x000000FF
AnalogOutputsOMask 0x00000003
HsSIChannelsOMask 2
Drive Type PWM drive (5)
Drive 12C Address 0x0003
Drive Part Mumber PWR-3-320V-10/204
Drive Revision A
Drive Serial Number PCM0OG537
Drive Production Date Monday, March 23, 2020
Number of Drive Subsystems 3

7. If the user clicks Cancel rather than Diagnostics, a window such as the following will be
displayed:

“A Cenflicts Diagnestics - o X
1MCAU allred nes Connected System
7 23 sPuplusec
¥ EtherCAT Master % EtherCAT Master
4 =1 meav-ne 4 =1 meau-ne
% EtherCAT Slave 0 % EtherCAT Slave 0
% EtherCAT Slave 1 % EtherCAT Slave 1
€ Axesand /O v € Axesand /O
4 = Plugin Components 4 = Plugin Components
X Controllr = Contraller
X Power Supply = Power Supply
X Power Supply. =< Power Supply
1 3¢ Drive Component v = Drive Component
> 5 Die Compoment . Dive Component

» = Drive Component

4 X 10MNt-32-32-00-00
S EtherCAT Siave 2
€2 Axesand 10

I % Drive Component
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