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INTRODUCTION

The Power PMAC Integrated Development Environment (IDE) software is based on the Visual Studio
2015 programming environment. It is used to develop, debug, and test Power PMAC programs developed
in Delta Tau’s proprietary Power PMAC Script language or in the C programming language. The
programs are organized as a project that includes folders such as the Power PMAC Script Language, C
Language, etc. The programming environment supports program debugging capabilities and allows the
user to insert breakpoints and step through the program. It supports setup tools to detect, configure, and
diagnose Power PMAC hardware through its System Setup utility. The Power PMAC IDE also supports
setup of EtherCAT and MACRO devices.

This manual attempts’ to thoroughly explain how to use the IDE and how to set up the system using the
System Setup software. If, however any support is required please call Technical Support at 1(800) 556
6766 (Select 1 and then 6) or email: ODT-Support@Omron.com
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SYSTEM REQUIREMENTS

Operating system
The Power PMAC IDE is an application that runs on Microsoft Windows ™.
It will run on the following versions of Microsoft Windows.

o Windows 10

The Power PMAC IDE requires .NET Framework 4.6 and above. The installation will identify the
missing framework and installs it automatically.

Hardware

1.6 GHz or faster processor

4 GB of RAM (2 GB if running on a virtual machine)

20 GB of available hard disk space

5400 RPM hard disk drive or faster

DirectX 9-capable video card (1024 x 768 or higher resolution)

The performance is directly dependent on the processor speed and
= RAM. Better the processor speed and bigger the RAM better
performance.
Note
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DIFFERENCES BETWEEN V3.X AND V4.X

Overview: Changes from V3.x

1. Intuitive Start Page saves User time and enhances configuration. Future extensible by connecting
to the Delta Tau website for live updates and news.

i wana p—
B @ PowerPMAC IDE

[——

IDE Workflow

i New Feature for the
T current release

Easy accessﬁ:

example project

2. Open system configuration to project based configuration. In IDE 4.x all the Power PMAC
configuration is in one place, Project, unlike in IDE3.x system setup, where EtherCAT setup is a
separate application.

m Solution 'PPCNC_ProjectSource’ (1 project)
4 [T] PPCNC_ProjectSource

F System
4 CPU
c';_j System
4 Hardware
ACC-24E2A[4]
b EtherCAT

Coordinate Systems
b Encoder
C Language
Configuration
Documentation
Log
PMAC Script Language

v v v T v

3. IDE 4.x automatically manages changes to Motor and Coordinate parameters through the user
interface (not Terminal window) and creates the systemsetup.cfg file during build and download.
In IDE3.x user has to maintain the configuration file manually.

4. Graphical/Intuitive motor Setup based on Topology (graphical view) and integrated with the
project system, whereas in IDE 3.x it’s a separate non-graphical application.
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Coordinate system element setup integrated with Project system for usability.

Enhanced Basic Tuning: A major difference between V3.x and V4.x is the Servo loop tuning
previously accessed from Test and Set. We now have a Basic Tuning block. The concept of the
basic tuning is for new and basic Users. The tuning algorithm will achieve the performance, so
they do not need to use advanced tuning. Advanced tuning is still available for expert users who
possess some knowledge about control theory.

(- chany ing the \ider and the

Intellectual property encryption support: IP (Intellectual property) protection allows OEM
builders, independent integrators and users to protect their intellectual property by encrypting
script programs. The encryption is password protected.

The current implementation of IP protection is three level.

a. Customer-A can encrypt the script programs and pass the project on to Customer-B. This
is level one.

b. Customer-B can take the project from Customer-A and add their own logic and protect it
by encrypting to give it to Customer-C. This is level two. Customer-B cannot list or view
Customer-A's code.

c. Customer-C can take the Project from Customer-B and add their logic and protect their
part by encrypting it to give to Customer-D. This is level three. Customer-C cannot list or
view Customer-A's or Customer-B code.

d. Customer-D cannot list or view Customer-A,B or C’s code.

Power PMAC messages window displays errors, warnings and messages. Parameter settings,
motor setup, coordinate setup and EtherCAT setup write to this window.

Error tab shows error.

Warning tabs shows warning.

Messages tab shows the messages.

Downloading the
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Output tab shows all the settings that are written to Power PMAC.

PowerPMAC Messages
€3 OErrors 1 0Wamings @) 1Messages | ] 4Qutputs

Date Location Module Description
) 3/22/2018 12:20:44 PM CPU Settings Global Clock Sys.PhaseQverServoPeriod=1
] 3/22/2018 12:20:44 PM CPU Settings Global Clock Sys.CPUTimerlntr = 1
@ 3/22/2018 12:20:44 PM CPU Settings Global Clock Data Accept Successful.

PowerPMAC Messages

9. Integrated EtherCAT setup into the project system for easy maintainance. EC-Engineer is
integrated to project system unlike in IDE3.x, where it was a seperate application and required
manual work to add EtherCAT configuration(ENI) to the project.

10. Bug fixes

Release notes V4.2
Reason: Bug fixes reported in Bugzilla, new feature addition and enhancement.
List of new feature and enhancement:

1.
2.

3.

©ooN O~

Support for exporting, Importing and deleting of custom project templates.
Support for Exporting, Importing and Deleting of Custom Item Templates. Example: Motor
settings, CS settings etc.
Following folder nodes in the solution explorer will not automatically sort the file that are added
or scan but will display as they are added or detected maintaining the sequence.
a. Hardware card under Hardware node
b. Motor under Motor node
c. Coordinate systems under coordinate system node
d. Script language files
e. ECAT devices under EtherCAT node
PLC and Motion programs files can be move up or down
Improve Motor setup topology navigation adding support for Next and Prev state.
Clearly visible Alarm Indicator. Alarm provides symptom and possible remedy information.
New wizard style Image backup and restore.
New single Position window displaying Position, Velocity and Following Error.
New designed watch window.

10 New standard Toolbar with commonly used command

11. Improved EtherCAT error reporting while scanning and activating network.

12. Common connection title bar clearly indicating Power PMAC connection status
13. Advance tuning settings are exported to motor in the project.

Release notes V4.3

Reason: Bug fixes reported in Bugzilla, new feature addition and enhancement.

List of new feature and enhancement:

1.
2.

©ooN O~ Ww

Update Amplifier, Motor and Encoder view compare to V4.2
Support Part Manager as menu so user can enter custom Amplifier, Motor or Encoder without
using system setup.
Improve System —CPU block and categorizing it for usability
Update Global Clock page compare to V4.2.
Support Import and export of Encoder like Motor and Amplifier.
Topology view improvement to show clear flow.
Every Topology is appended with Jog Ribbon block for user to test the motor
Support New CK3M hardware: Digital 10 (MDxx) and Analog 10 (ADxx)
EtherCAT setup Enhancement
a. Improve EtherCAT Motor topology
b. Improve header file organization(.pmh and .h)

Downloading the
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Support naming a slave from EtherCAT network setup
Improve error handling when scanning and enabling the EtherCAT network
Support Slave template configuration for easy setup
Support EtherCAT slave template import/export
Support Slave disable
EtherCAT variable viewer to support easy commissioning
i. Visual indicator showing EtherCAT active status
10. Project compare and diff the files from project menu.
11. Support font size to Position and watch window.
12. Visual indicator for Build and Download completion
13. Improve Motor compare view showing Power PMAC defaults column.
14. Support commonly used Power PMAC commands on the toolbar.
15. New Project template for EtherCAT projects.

Release Notes V4.3.2.x
Reason: Bug fixes reported in Bugzilla, new feature addition and feature enhancement.
List of new feature and enhancement:
1. Support Drag and Drop EtherCAT Slave (1S and G5 only) to motor and setup EtherCAT motor.
2. Support Hot connect group for EtherCAT slave.
3. Enhance Project Compare functionality
a. Expanding eni file to compare slaves.
Add support for Project Sync (copy from Power PMAC to PC)
Add Template Manager for Project and Item Templates
Enhance Motor/Co-ordinate System Compare view
Enhance the Topology view by adding a Safety Block
Add the ability to ‘refresh’ the Hardware Node

S@ o oo

N A

Release Notes V4.4.0.x
Reason: Bug fixes reported in Bugzilla, new feature addition and feature enhancement.
List of new features and enhancements:

1. Support for Ethernet IP (EIP) setup.(Available after July 2020)
2. QUAD core support
a. Compile
b. Compare System, Project settings for core task allocation and buffer settings.
c. Core management
d. Image restore
Simplified and unified communication setup dialog
Revamped Firmware update dialog and Package install dialog
Revamped Hardware interface and Interactive dialog from Motor topology view.
F1 help support extended to commissioning dialogs.
Revamped graph integrated to basic tuning and interactive feedback.

Nookow

Release Notes V4.4.1.x
Reason: Bug fixes reported in Bugzilla, new feature addition and feature enhancement.
List of new features and enhancements:

1. Supporting Ethernet/IP (EIP) setup for CK3E and CK3M and UMAC CPU (Requires FW
V2.6.X.X)

2. Support core management configuration for CK3M

3. Fix: The Data size is 0 in ethernetip.xml if the connection setting is disabled from EIP setup

Downloading the
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Fix: EIP Watch variable window cannot be opened if multiple connections are configured

Fix: Plot control crashes

Fix: EtherNet/IP connection variable are not unique when copy paste connection command is

used.

7. Fix: Power PMAC message window should not get focus while Build and Download is in
progress.

8. Fix: Sometime PLC or Motion program does not show Motor or Coord or EIP structure in the
project editor intellisense list

9. Fix: Delete EIP connection takes very long time.

10. Fix: PMAC IDE hangs when checking EtherNet/IP Watch window.(a large number of variables)

11. Fix: Remove the Dark theme option from Tool -Option-general

12. Fix: EIP Error message saying firmware 2.5.4 instead of 2.6

13. Fix: Block the build and download for EtherNet/IP project if the FW is V2.5.4.0

14. Fix: Task Manager Display goes wrong after automatically re-connection after disconnect.

ISR o

Release Notes V4.4.2.x

1. QUAD core CPU support
2. EIP support for QUAD UMAC

Release Notes V4.5.0.x
Reason: New feature addition and feature enhancement.
Bug fixes
List of new features and enhancements:
1. Ck3WGCxxxx hardware support and configuration page
2. CK3WGCxxxx TCR application configuration page
3. Motor topology supports adding Virtual and galvo motor configuration
4. Improved Tuning user interface integrating new chart
5. EtherCAT setup improvement
a.  Easy OMRON Safety controller integration.
b.  Drag and drop Multiple Omron Slave drive (1S and G5) to Motor Node and
automatically setup EtherCAT Motor
C. Disable slave
d.  Support for (Hot Connect) Groups
Project wizard for generating project framework
Homing application configuration page
Gantry application configuration page
9. Compensation table integration in the project system
10. Compare Gate X saved structure element

Release Notes V4.5.1.x
Reason: Bug fixes
1. Alarm Pop-up continuously stealing the focus and making it unusable.

2. Alarm pop-up incorrectly showing the status. Alarms are for error only. For example
Plc[1].Ldata.Status = Stopped on Quit or CoordExecStatus[1] = Stopped on Quit, is not an Alarm but status.

Release Notes V4.5.2.x
Reason: New feature addition and feature enhancement.
Bug fixes
List of new features and enhancements:
1. Update MATLAB connectivity support to MATLAB 2020b version
2. Support for setting 16 KHz servo frequency for EtherCAT drives that supports 16 KHz

o N o
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3. EtherCAT Analyzer

a. Bus Mismatch

b. Line Cross
Support Power Brick-stepper motor w/and w/o encoder from Motor Topology.
Enhancing Complete project upload from Power PMAC
Supporting expression evaluator from Encoder topology block for entering user units.
Supports storing the Tuning filter values to Power PMAC IDE project.

No ok
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Installation compatibility chart

Casel: User has PowerPMAC IDE V2.x on the machine.
Upgrade to Power PMACIDE V3.x: Requires complete uninstallation of Power PMAC IDE V2.x
Upgrade to Power PMACIDE V4.x: Requires complete uninstallation of Power PMAC IDE V2.x

Case2: User has PowerPMAC IDE V3.x on the machine
Upgrade to PowerPMAC IDE V4.x: Install the V4.x. There is NO NEED to uninstall the V3.x
PowerPMAC IDE. PowerPMAC IDE V3.x and PowerPMAC IDE V4.x can run side-by-side.

IDE and Firmware Selection chart

UMAC QUAD-ARM

o
1oE User Alg: Background C_ Seript program User Algo Background C_seript program
PoerPMAC IDE 4.1.0x oK oK oK X oK 3
PowerPMAC IDE 4.2.0.x K oK oK K oK K
PowerPMAC IDE 4.3.0.x. K oK oK K oK K
PoerPMAC IDE 43.2x oK oK oK oK oK oK
PowerPMAC IDE 4.4 xx K oK oK K oK K
PowerPMAC IDE 4.5.x.% K oK oK K oK K
PowerPMAC IDE 4.5.2x X oK oK X oK 3

w Fzsis
IbE User Alg: Backgroun: d C_ Script program User Algo Background C_Script program
PowerPMAC IDE 4.2.0.x. NA N, NA N, A N,
PowerPMAC IDE4.3.2.x OK Ok OK K Ok K
PowerPMAC IDE 4.4.x.x 0K OK 0K K OK K

IPC LXB6

Note

Recommended: Use or upgrade IDE4.x with FW version 2.4.x or

above
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KNOWN INSTALLATION ISSUES CAUSED BY ANTIVIRUS
SOFTWARE

Issue: Customers experienced the issue in installing the Power PMAC IDE V2.x, V3.x or V4.x.
Cause: There are two virus scan software packages that, as of today, are known to cause incorrect
installation of Power PMAC IDE. These are:

1. Awvast Antivirus software

XL avast

2. Sophos Antivirus software.

DISPLAY ADAPTER COMAPTIBILITY ISSUE

Issue: Customers experience build and download error because of incompatibility with display adapter
driver and Cygwin.
Typical error looks like this...

Synchronizing Database failed.

Could not map PowerPMAC variables.

C......\PowerPMAC2.ppproj(133,5): error : reside in x:\cygwin\bin, where 'x' is the drive on which you have

C......\PowerPMAC2.ppproj(133,5): error : 1 [main] make 11116 fork: child -1 - forked process 11936 died unexpectedly, retry 0, exit code 0xC0000142, errno 11
C......\PowerPMAC2.ppproj(133,5): error : make: vfork: Resource temporarily unavailable

Observed error with Intel ® HD graphics 520.
Solution: Update the device driver. After updating the driver device manager looks like...
Intel(R) HD Graphics 520 Properties X

General Driver Detais Events Resources

L‘i Intel(R) HD Graphics 520

Driver Provider Intel Corporation

Driver Date 3/27/2018
Driver Version 23.20.16.5018
Digital Signer Microsoft Windows Hardware Compatibility
Publisher
To view details about the driver files
Update Driver.. To update the driver software for this device
Bac K the device fails after updating the driver, roll
Fol Oiver.. back to the previously installed driver
Disable Disables the selected device
Uninstall To uninstall the dnver (Advanced)
oK Cancel
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OBTAINING THE POWER PMAC MANUALS

The Power PMAC User Manual and the Power PMAC Software Reference Manual on OMRON
automation website.
Industrial Automation | Omron

https://automation.omron.com/en/us/

Ol'n ROH Automation

updated 3.22021

Englisn | PDF | 5.32MB

m

ACC-24E3 Manual

updated 3.22021

Englisn | PDF | 3.71MB

m

ACC-59E3 Manual

updated 8.17.2021

Englisn | PDF | 2.73MB

=

Turbo PMAC Users Manual

Englisn | PDF | 3.10MB

m

Power PMAC Software Reference Manual

Englisn | PDF | 14.44MB

Obtaining the PowerPMAC
Manuals
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COMMUNICATING WITH POWER PMAC

Establishing Communication

Connect the power to the Power PMAC Rack if it is not yet connected. Then connect an Ethernet Cable to
the connector on the Power UMAC CPU labeled ETH 0, an Ethernet connector on the front of the Power
UMAC CPU card, as highlighted by a red circle in the image of an example Power PMAC rack below:

Y
- o G POWER SUPPL
Q ot 4 o azoviz00v-240V
POWER A -
ACUBE
hi/\CfO_i\([‘g
INTERFAC! b OUTFUTS
+

=
5
13

INPUT  OUTPUT  OUTPUT

A PC can be connected to Power PMAC directly via a crossover cable, a straight cable or through a
network switch. If using a network card dedicated for Power PMAC communication, and thus are
connecting directly from a PC’s network card to the Power PMAC, then set up a static IP for that network
adapter on the same subnet as Power PMAC’s IP address. In Windows 7 this can be achieved by clicking
Start->Control Panel and then clicking on Network and Sharing Center. Then click on “Change adapter
settings” which is usually in the leftmost pane of the window. Right-click the adapter that has been

connected to Power PMAC and then click “Properties.” Click Internet Protocol Version 4 (TCP/IPv4) and
then click Properties:

IDE Project
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;‘3; Local Area Connection 3 Properties @

Networking | Sharing

Connect using:

&¥ Reattek PCle FE Family Controller

This connection uses the following items:

% Clignt for Microsoft Networks

gNetwork Activity Hook Server Driver

QOOS Packet Scheduler

gﬁle and Printer Sharing for Microsoft Networks

-4 |ntemet Protocol Version & (TCP/IPvE)

B et Prtoco Vrsion 4 (TCP/Pv4) |

& |ink-Layer Topology Discovery Mapper /0 Driver
wiu Link-Layer Topology Discovery Responder

Description

Transmigsion Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

CANCARCANCANCY)

[ ok |[ Cancel |

Click “Use the following IP address” and choose an IP address on the same subnet as the Power PMAC.
An example is shown in the following screenshot:

Internet Protocel Version 4 (TCP/IPv4) Properties @

General

‘You can get IF settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(") Obtain an IP address automatically
(@ Use the following IP address:

IP address: 192 168, 0 . 1
Subnet mask: 255,255,255, 0
Default gateway:

Obtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DMS server:

[ validate settings upon exit

[ 0K ] [ Cancel ]

IDE Project
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Start the IDE by double-clicking the xg’ desktop icon. On startup a valid IP address is required to
communicate. The factory default address for Power PMAC is always 192.168.0.200. Input the default

IP address and press Connect.

. Communication Setup

IP Address: | 192.168.0.200

User raot

Password: | =eeeeees
Connect | |

Test

| | MNo Device

Upon connecting the IDE will try to communicate with Power PMAC. If this is the first time the PC is
communicating with Power PMAC, and if using a network switch or hub and the PC is not on the same
subnet as Power PMAC, then the routing question dialog box will appear asking for automatic
configuration of the PC network settings (see screenshot below). Press OK to continue.

=

to automatically connect?

_"\-.I PIMG failed! Ethernet adapter settings are not currently configured to
¥' communicate with Delta Tau hardware, Would you like me to attempt

QK Cancel

|

Upon successfully connecting the IDE will open in a default layout displaying the IP address.
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Changing Power PMAC’s Network Settings

To change Power PMAC’s IP Address from within the IDE, click Tools=> Options...

. PowerPmacModbusExample - PowerPMAC IDE 4.0.0.6 (Administrator) - No Device

File Edit View Project Build Debug Tools | Delta Tau EtherCAT  Window  Help
00 |B-0-2 RN Y | External Tools... - Any CPU

i =] Terminal € Position [@] Watch [V] Stati Customize... nication Setup | &

T {3 Options... e
[Watch: Offline £ Options 1 X || Positio... ¥ I

Near the bottom of the screen in the left pane, click Power PMAC->Network Settings and then the
following window should appear, whose functions are annotated below:

This box selects which This box selects whether to |
physical EtherNet port on the use a static IP address or a Test network setting
front of the PowerPMAC to DHCP address compatibility and implement
use for communication [ta| changes with a single button
- press
: /
Environment Interface Mode |static ']
Projects and 5olutions Test and Apply
CurlPAddress displays the current IP Hostname | powerpmac =

address for the Interface port that is
selected under Interface above

I Dlcicice Tool
In NewlIPAddress, the user can type in the IP address to i, CulPAddress 10.34.9.226
which they want to set this device MewlIPAddress

- W o —oie P SubnetMask 255.255.255.0
| Specify the subnet mask for this device under SubnetMask — [ SubnetMas _|||

W
|_+W DefGateway 10.34.9.254 Log messages

| 15 ”»
| Specify the default gateway for this device under DefGateway /[ CurlPAddress —r g(?; ?;rﬂrlg oLrt(;gd r:ﬁzsrz;g;r]s d
Current PowerPMAC IPAddress P

Text Templating exceptions to the Delta Tau
Windows Forms Designer Log main Output window
Workflow Designer Reading network settings from PowerPMAC at 10.34.8.226 -
Command: hostname; Response: powerpmacﬂ |
I -
This area reports messages / =
and changes from the Options
window [ 0K l ’ Cancel ]

For the CPU types PowerPC, 460EX, if the 2" interface “eth1” has
been preconfigured the above screen can be used to change its

settings.
For the CPU type PowerPC, APM86xxx (Dual-Core Power PMAC),
Note the 2" interface (if present) has been preconfigured as an EtherCAT
device and therefore is not available as a 2" LAN device for
communication.
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Examples
25



Changing x86, Hypervisor’s (MotionCore’s) Network Settings

For CPU type “x86, Hypervisor” MotionCore the screen looks slightly different and the procedure is as
follows:

1. First, Network settings can only be changed locally on the host computer. Otherwise, the user will
get the following message:

Unable to get current configuration at 10.34.9.220 or computer is not hosting
PowerPMAC (MotionCore etc), All features for this control will be disabled

|

2. On the host computer, the screen looks like the following:

Options - . — .-- | —— - B
Environment Interface ’\.rnetU v] Mode ’static v]
Projects and Solutions Test and Apply
Source Control

Hostname |MotionCore Changes i
Text Editor
Database Tools = Al |
Debugging =)z
NFSRootIPAddress is the address of the virtual network B PowerPMAC Network Settings o
adapter CurlPAddress 10.349.220 )
Office Tools MNewIPAddress S
PowerPMAC \ MNewNFSRootlPAddress 10.349.83 —
- Log messages
Communication Setup SubnetMask 255.255.255.0 -
MNetwork Settings

CurlPAddress
Current PowerPMAC IPAddress

Test Tools
Text Templating
Windows Forms Designer

Workflow Designer Reading network settings from PowerPMAC at 10.34.9.220
Clommand: hostname; Response: MotionCore

[ ok ][ cancel |

3. In x86,Hypervisor, the additional parameter NFSRootIPAddress is the IPAddress of the virtual
network adapter. This address controls the availability of an IP Address subnet. The user cannot
change the IP Address to a different subnet than one given by the NFSRoot subnet. The rest of
the procedure is same as that of a regular Power PMAC.

4. Delta Tau is in the process of making an additional network interface available so that users will
be able to connect to the x86,Hypervisor “MotionCore” externally. We will notify users when
that interface is available and will promptly write the procedure as well.

For CPU type “x86” Linux computers hosting the MotionCore the
above options are disabled. All Test and Apply buttons are disabled as
= well. The following message will be displayed in this case: “Network

settings change options are not available for CPU type: “x86 at this
Note  time.”
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Under the Options window go to Power PMAC->Communication Setup and select which IP address to
use for all of the windows presently communicating with Power PMAC:

2 x|

Add-n/Macros Security ;I l%_: J:.!:l | =]

AutoRecover ¢ i
D IPAddress 192.168.0.200 o
ocuments .
i Password deltatau ApplyAllControls, when True, will
Find and Replace :.- o — apply this IP address, Password, Port,
Fonts and Colors ort — Protocol, and Username to every
Help Protocol SSH window in the IDE
Impaort and Export Settings Uiser root
International Settings E Device Options
Keyboard ApplyAliControls SelectDeviceAtStartup, when True, will
Task List SelectDeviceAtStartup True cause all of the windows in the IDE to
Weh Browser \_ communicate with this device upon
Projects and Solutions ApplyAliControls startup
Source Control Apply to All Controls
Text Editor
Debugging
PowerPMAC
Communication Setup
Metwork Settings =
Ok I Cancel

Re-establishing Communication

To re-establish communication click on the Communication Setup button (surrounded by a red box in the
image below), which is shown on the Delta Tau Controls Toolbar:

File Edit View Project Build Debug Tools DeltaTau EtherCAT  Window  Help
(- a-2 8| %9 - | Debug - AnycPU - P Start - | &7 outctr - REeE-

& @ Start Page II Communication Setup I Termma\ {E} Position Watch Status Jog Ribbon | Task Manager Advanced Tuning Plot | Download All Programs -

If this button is not showing, right click on a blank, gray space in that toolbar area , go to Customize and
make sure “Delta Tau Controls” is checked, as shown below:

4.0.0.6 (Administrator) - IP: 10.150.168.249 CPU: PowerPC460EX Firmware: 2.3.2.5
d Debug Tools DeltaTau EtherCAT Window Help
X | 9 < & - | Debug - AnyCPU - b Start - 5

tch Status Jog Ribbon } A Communication Setup ] @ StartPage -

e Customize...
v 1 X ‘ | Following Error: Online[10.150.168.249:55H]

[ #1

0.00 mu
0.00 mu

Response
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Toclbars | Commands

Toolbars:

[] Build

[7] Compare Files

[] Debug

[] Debug Location
[¥] Delta Tau Controls
[] Formatting

[T] HTML Source Editing
[ Layout

[] Query Designer
[ Source Control

[¥] Standard

[] Table Designer

[] Text Editor

[T] View Designer

[T] Web Browser

[T XML Editor

| Modify Selection ~ |

Keybeard... ‘ l Close

Re-establishing communication can also be achiveved through the Communication Setup area of the
Options window as described in the section of this manual immediately before this section.
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IDE PROJECT EXAMPLES

Several example projects can be found in the Power PMAC IDE’s installation folder. By default, its
location is as follows:

C:\DeltaTau\PowerPMAC IDE\x\IDE\PowerPMACProjectExamples where X is the main version number
i.e. 3, 4 etc.

Currently there are six examples included:

Project Folder Name Description
DemoBox_4X Basic motor setup for four Brush DC motors in a
single coordinate system, a PLC, and some
subprograms.
IOAccessories Provides header templates for some 1/O

Accessories and a sample PLC for MACRO.
Some are for local and remote (via MACRO 8x &
16x Stations) UMAC cards and some

are standalone MACRO Stations.

ModbusLibExample Sample for making a C library using Modbus as
an example.

PowerPmacMacroExample Example Script and C PLCs for MACRO
communication.

PowerPmacModbusExample PMAC Script and C application for

communicating as a Modbus Client to a Modbus
Server. Both the Modbus Client and Server are
being executed on the PowerPMAC.

Program Development This sample project and its documentation will
explain and give examples of what to put in each
folder of the Project Manager. Provides some
example programs of different types.

CfromScriptKinExample Shows how to implement Script Kinematic
equations C in usercode.c's CfromScript function.
CfromScriptPIcExample Shows how to use the CfromScript function in a

Real-Time CPLC and in a Background BGPLC.
This example also shows how to return data from
the CfromScript function.

EipArrayExample Example project on reading and writing EipArray
part of Background Programs. This is C program
example transferring Eip data block.

Note that within the Documentation folder in each of these example projects there is a text file explaining
the purpose of the project and how to run it.
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IDE LAYOUT

Default Layout

The default layout of the IDE screen is shown below:

Common connection title bar clearly indicating
PowerPMAC connection status (Connected: Green
, Disconnected: Red), IPAddress, Power PMAC type,
CPU and Firmware version

p - & %

@ PPONC_ProjectSaurce - PowerPMAC IDE 0.00.100
File Edit View Project Buld Debug Tools DeltaTau EtherCAT Window Help

-0 |B-u-2 @ <@ <| pebug - Amcr - b suns B maxdac =0 - meed-;

@ StwrtPage & Communication Setup | B Terminal € Position [@] Watch [7] Status [T Jog Ribbon | [ Task Manager [if] Tune [R] Plot Download All Programs - “# Reset & Re-initialize ¥ Reset ¥ Save -

Position Velocity Following Erm @D o-0 8=
n Omm  Omm/msec omm E p-
[ et oet/sec et PowerPMAC v Ampliier 5] Solution PRCNC ProjacSoucr (1 profecli

L i Oct/sec Lo Servo Period Delta Tau Data Systems, Inc. " Fittman . Fittman . R
“ Oma  Omu/mse [ 043 msec 3U AMP2 (603443) s412H52 sarziis . Organize project files

PhaseOverServoPeniod H s
prase : Control Type u‘“’f L here in the Solution
o . s = e Units
Monitor motor Position 2000 | counts per Explorer

Analog - Feedback Unit et}
input voitage (VD) Reset to raw units

Command/Quary = Raspense

syspcaertl 2
| Watch variables’ Editor area for configuration

sys | .

.| values change and programming ,
s+ here in the Watch v Fardware Interace

o

Window

regpasctt @
sys. coregpasc v Imersciive v Operating Limits v Testand set v Basic Tuning
Eip.Enabled L] Feedback

Eip[0]).Enabled 0 T

Change file

Topology: | Single Feedback .
properties here

Enter commands here in
the Terminal Window

PowerPHAa Messages PowerPMAC Error PowerPMAC Unsolicited |GG Ot~ Error List

Ready

PowerPMAC messages: Messages from Output Box: See the output of building System Difference Visible Alarm indicator
Motor setup. ECAT setup and downloading the project here Indicator

The common connection bar will indicate the connection status of the IDE to the PMAC. Below are the
three states for this connection bar:

Connected status bar

@ IP: 10.150.168.235 Type: POWER PMAC UMAC CPU: arm,LS1021A  Firmware: 2.5.0.3

Disconnected status bar

ﬁ IP: 10.150.168.235  Type: POWER PMAC UMAC  CPU: arm,L51021A  Firmware: 2.5.0.3

No Device status bar
[ ¥ J

The Power PMAC messages window displays errors, warnings, messages, parameter settings, motor
setup, coordinate setup and ECAT setup writes to this window.

The Error tab shows errors.

The Warning tabs shows warnings.

The Messages tab shows the messages.

The Output tab shows all the settings that are written to Power PMAC.
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PowerPMAC Messages
€3 OErrors 1 OWarnings ) 1Messages ] 4Outputs

Date Location Module Description
£ 3/22/2018 12:20:44 PM CPU Settings Global Clock Sys.PhaseQverServoPeriod=1
£ 3/22/2018 12:20:44 PM CPU Settings Global Clock Sys.CPUTimerlntr = 1
O 3/22/2018 12:20:44 PM CPU Settings Global Clock Data Accept Successful.

PowerPMAC Messages

The IDE title bar will display the following information:
e IDE version
e Currently open project

@ PowerPMACAT - PowerPMAC IDE 4.2.04 |

Windows can be moved around by clicking and dragging. Right-click the top of a window to choose to
float the window, dock it, tab it, hide it automatically or hide it as shown below:

Watch Window S
Command/Query Float
Dock

SysServoCount Dock as Tabbed Dacument
pl Auto Hide

P
o Hide |
p40 0
pd3 0

This is common to all windows in the IDE. The Auto Hide function will only appear if this document is
tabbed.

A There is now a title bar indicator to display the device connection
o status. All individual connection information from control is removed

Note

Alarm Indicator

The Alarm indicator is always visible to clearly indicate to the user any Alarm as they are triggered. This
view monitors the global status elements (Sys.status). This can be also found in Status window — Global
Status Tab.

A lost Connection to Power PMAC is also treated as an Alarm and will be indicated, along with RED bar
on the top of the IDE, and displayed in the alarm area as shown below:

Ready 0PowerPMAC Messages €} Connection Lost
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If there is an error other than loss of connection it will be displayed in the alarm area and a message will
be displayed in the Power PMAC message area as shown below.

PowerPMAC Messages v ix
€ Qbmors | i, 1Wamings | @ OMeszages | 7 00utputs

Date Location Moduie Description
A VI8 93745 AM Aarm Indicator  System The folowng alarm was detected: ProjectLoadérr

AU Py oLt Terminal Output Fnd Resuls |

1PowePMACMessage & Projectloadfr

Alarm showing the
error in alarm area
and message area

The User can acknowledge theses Alarms, but the Alarms are not removed from the view until they are
cleared. The Alarm view shows the symptom of the alarm and possible remedy as shown below:

Raised Alarms x

Click to get Symptom Help like F1 from manual

Pop-up
block/unblock-

and remed! for the status bit
Uniblock v ProjectloadErr |
Project icad eror
937 AaM
Raised Alarms Symptoms -

During the power-up/reset process the processor

detected an emor in the loading of the user
project files into actve memory. In this case. the
system is putin the factory defauk configuration.
This is typically caused by comuption during the
download process or from indisciminate usage
of gate setzngs in script header fles.

Remedies
Piaase check PowerPMAC project for any kind of

ProjectLoadErr
Project load error

a

) 3 P- ojectLoadErr

Alarm
Acknowledgment

rPMAC Message A ProjectLoadErr

Raised Alarms

ProjectLoadErr
Project load error

£46 AM

A ProjectLoadErr

Pop-up
block/unblock-
Block

Pop-up unblock

Alarms x

Pop-up Block

$  Motor[3]PlusLimit

Default Pop-up blocker is in unblock state so user will see alarms stack-up. To stop this select Pop-up
block by clicking EYE icon as shown below

Pop-up Unblock Pop-up Block

H o =

Pop-up block/unblock is per IDE session. User will need to Block pop-up every time IDE is restarted.

L Motori 1] Minustimit
g et
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System Difference Indicator

This is new indicator, as shown below, was added in IDE V4.4. It indicates that there is a difference

between Power PMAC device settings and currently opened project. If the mouse is hovered over the
indicator, it will provide a tooltip. The indicator is automatic and compares the Power PMAC device
buffer settings and core assignment settings.

Power PMAC ARM CPU

Compares buffers and core assignment

Other CPU

Buffers only

IPC (Hypervisor)

Not supported

A System Difference

a

Mo Raised Alarms

The system difference requires the FW version 2.6.x and above.

Note

On clicking the System Difference it will show the difference window, as shown below...
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Compare system parametcrs = |

Section Device Settings PPCNC ProjectSoul

@ PowerPMAC Buffers

Program Buffer 16777216 (16 MB) 268435456 (256 MB)
User Buffer 1048576 (1 MB) 1048576 (1 MB)
Table Buffer 1048576 (1 MB) 1048576 (1 MB)
Lookahead Buffer 16777216 (16 MB) 16777216 (16 MB)
Symbols Buffer 1048576 (1 MB) 1048576 (1 MB)

@ CPU Core Management
Capt/Comp Interrupt 1 1
praseimerpr | Jo
Servo Interrupt 1 1
Real Time Interrupt 1 1
Real Time Interrupt 'C' PLC 1 1
Background Tasks 0 1
Background 'C' PLC ] 1]
EtherCAT Tasks 1 1
EtherNet/IP Tasks 0 0
0 0

Host Communication Tasks (gpascii)

Structure Element: Sys.CorePhase
Description: Number of CPU core to execute phase tasks
Range: 0.3o0r0..1

Default value: 1

[ Different from Device Settings

At this point the User has two choices:

1. To match what is on the Power PMAC by going to core management (System-CPU-System-
Core management) Ul and select the core assignment, and then selecting Memory buffers to
match the Power PMAC device settings. (As shown below)

2. Build and download the project, save the project and reboot Power PMAC to apply current
project settings to Power PMAC device.

4 CPu
&1 System
F] Hardware
3 ACC-24E2A[4)
CPU Settings b EtherCAT
4 Motors
Clock Settings Common System Memory Buffers Core Management Advanced System &1 Motor1
Elements Elements &1 Motor2
&1 Motor3
&1 Motord
Coordinate Systems
4 Encoder

Start Page

The Start page is displayed by default when the IDE is first started after installation. The Power PMAC
configuration workflow guides new users on how to use the IDE for configuration and programming.
The page displays useful information about Delta Tau products, how to get technical support, etc.
Users can disable the start page from being shown when the IDE launches from Tools>
Options>Environment>Startup, or by unchecking the checkbox on the lower-left of the page.
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PowerPMAC Configuration Workflow

& PowerPMAC IDE e

®  System Programming
e Create C Programs
Start
Mew Project... Non EtherCAT EtherCAT

Open Project...
Setup EtherCAT Metwork Create Motion Scripts

Recent

PowerPMACT l ]

i L Load PDO Mappings ] L Create PLC Scripts
PowerPMAC3T

PowerPMAC33
PowerPMAC36
PowerPMAC33
PowerPMAC34
PowerPMACE4 Add and Setup Coordinate
PowerPMACSE Systems
TestForBugl112738

Setup CPU

Add and Setup Motors

Examples Revision Updates

o Added EtherMNet/IP support

« Added PowerPMAC guad core CPU support

Motor Topology workflow enhancements (Hardware Interface and Interactive Feedback)

CFromScriptKinExample
CfromScriptPlcExample

DemoBox_4X .

|OAccessories « Firmware update dialog enhancements
ModbusLibExample o Bug fixes

PowerPmacMacroExample .

PowerPmacModbusExample Technical Support

Program Development Delta Tau Forums

EipArrayExample
Manuals
PowerPMAC IDE User Manual
PowerPMAC Users Manual
PowerPMAC Software Reference Manual

MENUS

The IDE has eleven dropdown menus at the top of its main screen as shown below:

. PowerPMACZT - PowerPMAC IDE 1.0.0.0 - IP: 10.150.168.237 CPU: arm,L510214 Firmware: 2.4.0.0
File  Edit View Project Build Debug Tools DeltaTau  EtherCAT  Window  Help

File
This section describes dialog boxes in Visual Studio that pertain to the File menu. The options are
described below:
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File | Edit View Debug Tools DeftaTau EtherCA

New ¥ |+ Create anew project from template or new project from wizard.
Open » | = Open aexisting project
Close * Close the presently open file from editor

*  Close the currently open project solution

Upload Project From Power PMAC + Upload a project from Power PMAC.
B SaveAl Ctrl+Shift+S
Export M Export custom motor or amplifier or encoder
Import ¥ |+ Import custom motor, amplifier or encoder
Template Manager.. * Open template manager to manage variety of templates including project template for importing, exporting, removing.
Recent Files »
Recent Projects and Solutions 4
B Exit Alt+F4

File- New Project/Project wizard
This option allows user to create a new project from template or from project wizard. The option looks
like below. It is covered in detail under PROJECT SYSTEM heading.

File | Edit View Debug Tools DeltaTau EtherCAT Window Help

New » | 8 Project.. Ctrl+Shift+N Open a new Power PMAC project
Open i’ Project Wizard... Open a new Power PMAC project from Wizard
Close

File-Open

This option allows user to open existing project . The option looks like below. It is covered in detail under
PROJECT SYSTEM heading.

Edit View Project Build Debug Tools DeltaTau Window Hel)

Open » 5| Project/Solution...  Ctrl+Shift-o®— Open an existing PowerPMAC project

5| File.. Ctr+0*1 Open an existing PowerPMAC project file

File-Open-From Power PMAC

This is Project upload/Synchronization option.

This option allows user to upload/synchronize the project from Power PMAC to PC. Following workflow
shows the upload process ....

As shown the option is available from File-Open-From Power PMAC. Click and it will open the Upload
project dialog.

Unlike the previous IDE version (<4.5.2.x) in the current release of the IDE it is not required to have
project open to upload the project.

Click OK to upload the project.
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New

| open

Close
B3 Close Solution
Wl Save System Ctrl+S

W SaveAll
Export
Import

Template Manager...

Recent Files
Recent Projects and Solutions

B Eit Alt+F4

File | Edit View Project Build Debug Tools DeltaTou EtherCAT Window Help

>
» |8 projectssolution

]

& File.

Ctrl+ Shift+S

Upload Project

Power PMAC projects (192.168.1.200):

Active Project (/var/ftp/usrflash/Project)

Solution name:

Folder name: PowerPMAC136

ProjectUploadFromPMAC

ProjectUploadFromPMAC.ppproj

-

[ Browse...

Destination directory: | C

ot
/’ Folder that will be

Solution mane after the
Project upload on the
PC

crated on the PC for
Project upload

Default destination
folder location that can
be change using Browse

If there is no project on Power PMAC (Typically on $$$*** or brand new Power PMAC board) and user

Upload Project

A 4

Please wait while synching ProjectUploadFromPMAC

3] Solution 'ProjectUploadFromMMAC (1 project)
4 [m] ProjectUploadFromPMAC

4
b
b

b

SRR

System
CcPU

Hardware

Motors

Coordinate Systems

Encoder
Tools
C Language
Configuratio

Documentation

Log

PMAC Script Language
Global Includes
Kinematic Routines

Libraries
Motion P
PLC Prog

n

rograms
rams

tries to upload the project a clear pop-up message is displayed as shown below...

Power PMAC IDE

| Power PMAC does not contain any project

>

Project will upload complete project including EtherCAT network setup.
Following are the typcial use cases and how the Project upload handle these cases.
Use case 1: Uploading Power PMAC project with EtherCAT network setup..
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On upload if it is determine that requred esi files are not present on the PC a warning pop up message will
be displayed listing the missing esi files as shown below...

Miszing ESI >

Load PDO mapping will fail due to missing ESI files, Please
import all the below files from EtherCAT -> ESI Manager
1. Copley_AEZ2_2.20.xml

It’s users responsibility to provide the esi files from the EtherCAT device vendor. The esi files are needed
for altering the EtherrCAT setup. If it is not required to change the EtherCAT setup then user will be able
to download All programs after uploading a sproject from Power PMAC.
Use case 2: If the project is downloaded using the previous Power PMAC IDE (< V 4.5.2.x) then some
of the files (mainly EtherCAT and setup files) are not copied to the Power PMAC. This was by design for
the previous version of the IDE. In this case a Project Upload will copy all the available files from the
Power PMAC and will output the message in the Power PAMC messages window about the files that are
not available.
Also by default background ¢ apps source is not part of project download. Thus uploading a project from
Power PMAC will not have C source code. Under this circumstances user can only download the project
and not build. Build will fail because C source is not available.
Possible choices ...
1. Disable C app compilation by choosing None‘option fr1om property as shown below ...
capp

= ofY cappl.c
@ Open 2] capplh
Open With... 4 CPLCs
<> View Code b bgcplc00
s to Thi b rticplc
COpE Lo 4 Include
B New Solution Explorer View 4) ECATMap.h
Exclude From Project pp_projh
9 ¢ CtrieC Libraries
u ey A2 4 Realtime Routines
X Delete Del o] usrcode.c
] Rename 2] usrcode.h
A Properties Alt+Enter § Conflguratlo.n
l b Documentation
Properties v X
capp1.c File Properties v
o T4 #
I Build Action None IA
B File Encryption option
Enable Encryption No
B Misc -
Build Action
How the file relates to the build and deployment process
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To disable the compilation right click on the file and choose the Properties and then select build
action to None. This is shown above workflow.

2. Add the c source file using Add existing file context option from cappl folder.

Libraries, then the uploaded project will show the files in the project
tree, but they will not exist project. See the Project Encryption section
Note of this manual for more details.

If the uploaded project does not contain the source code for C

Use case 3: If the project is encrypted, full encryption or partial encryption and user build and download
the encrypted project to Power PMAC then on Project upload is disable with clear indication. This is
shown below, OK button is grayed out and warning indicates the reason.

Upload Project x

Power PMAC projects (192.168.1.200):

Active Project (fvar/ftp/usrflash/Project) PowerPMACT34.ppproj
Solution name: PowerPMACT34
Folder name: PowerPMACT38

Destination directory: | C\ProgramData\Delta Tau\PowerPMAC Projects\Powe Browse...

! The project is encrypted and cannot be uploaded oK

Export

This option is for Exporting Custom Motors, Amplifier or Encoder. User can export any custom data
currently present in the Power PMAC IDE system. The purpose of this option is easy share custom
Motor, Amplifier or Encoder data with anyone. Typical workflow is below...

On success the xml file will be saved under the selected folder location. The workflow is same for any
type of export, Motor, Amplifier or Encoder. This example is for Motor.
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I
Part Managers * | @ Amplifier Definitions

X Kill Motors Ctrl+Alt-K W Motor Definitions

| W Encoder Definitions

Export 2 Custom Motors...
Import 4 Custom Amplifi
Template Manager... Custom Encoders..
v
® e s X
4 1> ThsPC » OSDIK(C) » Temp » Templates »
Organze = New' (]
Management
Microsoft Teams Chat Files MyMotorsaaml
Microsoft Tems Det.
Faename [[
Soveastype: ppmac dotabase fles ("xmi)
~ HideFotdn =

Import

This is opposite process of export! This option will import Custom Motor, Amplifier or Encoder in the
current Power PMAC IDE system. The purpose is sharing and reusing of databases among or across
organization. Typical workflow is below...

On success the xml file will be imported. The workflow is same for any type of export, Motor, Amplifier
or Encoder. This example is for Motor.

Import 2 Custom Motors...

Template Manager... Custom Amplifiers...

ge Setup Custom Encoders...

Choice for importing motor

Import Database X

C:\Temp\Templates\MyMotors.xmi

V] Manufacturer  Part Number  Already Exists

& AsC 123 Yes
¥ AcoTT 1234 Yes
¥ Danaher AKM11E Yes
] DeltaTauUK HDMSEE4-40S  Yes
™ or 1234 Yes
[V Faulhaber  KL23H276-28-48 Ves
¥ _FullingMotor 1 Yes
=0

el \Verify Import
By opening Part

Part Managers * | @ Amplifies Definitions
X Kill Motors Ctri+Alt+K | @ Motor Definitions

@ Encoder Definitions

User have a choice for which motor’s (Amplifier/Encoder) to be imported. Press OK to import.

User can verify import by opening Part manage as shown in the picture.

Template Manager

This new dialog is a combined project and item template manager, supporting multiple template types
across the IDE, and allowing for future additions and enhancements with all the capabilities of the
previous manager. It is available from File menu as shown below:
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File | Edit View Project Build Debug Tools D
New »
Open »
Close

B Close Solution

Upload Project From PowerPMAC

M save Motor2 CtrteS

W save Al CtrisShiftss  n
Export
Import

Template Manager.

Recent Files

Recent Projects and Solutions

B o AltsFa
L
Template Manager X
Filter: Al
Templates: Template Type
@ CK3M Brushless 2 Way Project
Standard Brushless Motor Motor
Import...
Description:
| Close

The user can select the template that they need to export or import. The Filter drop-down allows the user
to select the template type.

Template Manager X
Filter: All v
Project ]
Templates: T Delete
Motor JES ==
Coordinate System Motor Fyrart
All ate Project P
@® rBu4 Project
B L4 final Project
PittmanMotor Motor

Description:

Use Export and Import from the template manager as explained in the earlier section “Export/Import
Project and Item template”.

Edit
This section describes the functionality of the menu items in the Edit menu. These options are applicable
to the file opened in the Editor and the project system. The options are described below:
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| Edit | View Project Build
¥)  Undo Ctrl+Z — Undo the last action that was performed in the Editor
—— Redo the last Undo action in the Editor
&  Cut Ctrl+ X —— Cut the selection in the Editor to the Clipboard
43 Copy Ctrl+C ——Copy the selection in the Editor to the Clipboard
2 Paste Ctri+V ——~Paste the contents of the Clipboard to the Editor
% | Delete Del —Delete the present selection
Select All Ctrl+A —Select all text in the Editor
Find and Replace » |[—Find and/or Replace text in the Editor
Go To... Ctrl+G ——Go to a specific line number in the current file
Insert File As Text... —Add a file’s contents to the location in the current editing file at the cursor’s location
Advanced » [|[——Advanced editing options
Bookmarks » |[——Advanced Editor Bookmark options
IntelliSense » |[——Advanced IntelliSense options
View
This section describes the functionality of the menu items in the View menu.
[ View |
[Z] | Code — Not implemented
) | Open — Not implemented
Open With... —— Open the currently opened Editor file in a different editor program
<3| Solution Explorer Ctri+Alt+L ——Open the Solution Explorer
71| Bookmark Window Ctrl+K, CtrleW —— Open the Bookmark tab page in the Output Window (cf. Default Layout)
5 | Error List Ctri+\, Ctrl+E —— Open the Build Error tab page in the Output Window (cf. Default Layout)
=] Output Ctrl+Alt+0O — Open the Output Window
"5 | Properties Window F4 ——Open the Properties Window for the file currently selected in the Solution Explorer
< TaskList Ctrl+\, Ctrl+ T ——Open the Task List tab page in the Output Window (cf. Default Layout)
Find Results » |—Open the Find Result tab page in the Output Window
Other Windows * |—Open the IDE Command Window (not Terminal Window)
& Full Screen Shift+Alt+Enter —Display the current file from the Editor in Full Screen mode
' Pending Checkins ——Not implemented

Project
This section describes the functionality of the menu items in the Project menu: This is a dynamic menu
and changes with respect to if project is loded or not. If the project is loded and editor area does not have
any file or editor area is empty then the Project menu will look like ...

Each item is explained in detail under Project System- Project context menu to avoid duplication.
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Project | Build Debug Tools DeltaTau EtherCAT
Build and Download All Programs
Download All Programs
Map Power PMAC Variables
Export Project with IP Protection...
Export Project Template...
Compare Project
Add Macro
Unload Project
A Properties

If the project is open and there is any file open the editor area the menu will look line...

Project = Build Debug Tools DeltaTau EtherCAT Window Help

Exclude From Project » Exclude the selected file in the editor from the project
| M ExampleProject Properties... * Project properties

plclplc # X
1 /*For more information see notes.txt in the Documentation

Plcl.plc open .

open plc Myplcl

in the editor
area

o wn b
n
bt
o
w
n

The Project Properties dialog is opened from the Project Properties menu item shown above.
Properties are categorised in two parts, General and Program variable setup as shown below.
The prperties are self-explanatory.

ExampleProject Property Pages 7 X

L cenea CSPYY
Program Variables Setup R P PAIC it gameri propecias
Download C Source Files

Download systemsetup.cfg File Yes
Ignore Errors No
Project Encryption Options Do Not Encrypt Any File

Project Password
Project Template Version

Projpp Timeout Period (msec) 300000

Use new PDO mapping name format Yes
Verbose Disabled

Download C Source Files
Download all the C source files during the download process

o] [ cmes |
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ExampleProject Property Pages ? x
General g | =
Program Variables Setup v Power PMAC Program Vai 2 somp
M Variable Starting point 8192
P Variable Starting point 8192
Q Variable Starting point 1024
M Variable Starting point
Sets the starting point for the pre processor for auto assignement of the M variables
o] e |

Build

This section describes the functionality of the menu items in build menu:

¥ Build Solution
Rebuild Solution
Clean Solution

Build DemoBox_ 4X
Rebuild DemoBox_4X
Clean DemoBox 4X
Batch Build...

&

Configuration Manager...

Ctrl+Shift+B

Debug

e Buikd the curvently selected solution
—Clcan and then build the solution
—Clcan the curvently selected project’s output files and dependent environment for build or rebuild

~—Build another project in the Solution if there is one

~——Rebuild another project in the Sofution if there is one

—Clean another project’s output files, if there is any, and its dependent eavironment for building or
rebuilding the solution

— Advanced hatch building options for the Solution

—Advanced solution configuration options for the Solution

This section describes the functionality of the menu items in the debug menu.

Debug

Windows 4
Attach to Process... Ctrl+Alt+P
Other Debug Targets »
¥ Steplinto F11
2 Step Over F10
Toggle Breakpoint F9
New Breakpoint 4
Delete All Breakpoints Ctrl+Shift+F9
£} Options...
A PowerPMAC21 Properties...

Tools

This section describes the functionality of the menu items in the Tools menu.
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i SXEON Faok - Add additional external controls
i Customize... - Add or remove commands on any menu or toolbar
[ £ Options... - Manage the environment

Power PMAC IDE supports English, Japanese, Spanish, Korean and Simple Chinese. Language packages
are installed at the time of IDE installation. The Language of the IDE can be changed from Tools-
Options-International settings.

Search Options (Ctrl+E) A~ language:

A ETTerET: ! [Same as Microsoft Windows v]

General || English
AutoRecover Espariol . i
Daocuments Same as Microsoft Windows

Extensions and Updates
Find and Replace
Fonts and Colors
Import and Export Settings
International Settings
Keyboard
Notifications
Quick Launch
Startup -
Tabs and Windows
Task List
Web Browser
I> Projects and Solutions
[> Source Control
> Text Editor

m

[ OK ] [ Cancel

Delta Tau

All the monitoring and configuring windows pertaining to Power PMAC controller are under Delta Tau
menu.
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Communication Setup
Terminal

Position

Watch

Status

Errors Display
Unsolicited Messages
Jog Ribbon

Power PMAC Messages

Encoder Conversion Table

Update Firmware
Install Package
Device Imaging

Backup Restore

Tools 3
Troubleshooters 3
Compare »
Part Managers »
Kill Motors Ctri+Alt+K

Terminal Window

The Terminal Window is a text parser into which the user can enter commands to send to the Power
PMAC. The IP address of the device which this window is communicating with is displayed at the top of
the window (indicated by the red box in the image below):
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; terminal
orrmunica

1

Type the command wanted to send into the command entry box (indicated by the blue box in the image
below) and press the Enter key on the keyboard to transmit the string to the Power PMAC.

If the command produces a response from the Power PMAC, the Terminal Window will show the
response.

Text can be copied from the window by highlighting it with the mouse and pressing CTRL+C on the
keyboard. To select all of the text in the window click on the window and press CTRL+A and then
CTRL+C to copy it.

Text can be pasted into the text parser by clicking in the command entry box and pressing CTRL+V on
the keyboard.

Commands can be dragged and dropped from the Editor Window or the Watch Window into the
command entry box of the Terminal Window.

If more detail is needed about a command type it into the command entry box and press the F1 key on the
keyboard.

Motors can be killed by clicking on the command entry box and pressing CTRL+ALT+K on the
keyboard.

To save the whole contents of the Terminal Window, right-click the window and then click
Properties—> Control-> Save Buffer to File. Contents can also be copied to the operating system’s
clipboard by clicking Properties—>Control-> Copy Buffer to Clipboard. To clear the contents of the
Terminal Window, click Properties—>Control->Clear Buffer.

There are more properties that can be modified by right-clicking the window and then clicking
Properties—> Control->General which will open this screen:
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EchoMode
ShowResponse Time
EH Control Properties

Commands

TeminalBufferLines

Commands
Mumber of DOSKEY Commands

In the “Communication” box, there are two fields:

“EchoMode” indicates how and if information is echoed back to the Terminal Window after
issuing a command; see the command labeled echo{constant} in the Power PMAC Software
Reference Manual for more details.

“ShowResponseTime” [True/False], when set to True, will show how long [msec] Power PMAC
took to reply after receiving a command from the host. It also lists how many characters will be
received. When this option is set to False the Terminal Window uses asynchronous
communications when talking to Power PMAC; that is the window sends commands to Power
PMAC via one thread and receives the responses from Power PMAC on another thread. When
ShowResponseTime is True the Terminal Window switches to synchronous communication
sending commands to Power PMAC on one thread and then waiting, in the same thread, until
Power PMAC finishes responding before the Terminal Window will show the response time.

In the “Control Properties” box there are three fields:

The “Commands” field indicates the number of commands which were previously typed into the
Terminal Window. Commands can be scrolled through using the up and down arrow keys on the
keyboard.

“LogAllMessages” [True/False], when set to True, will cause any error messages that the
Terminal Window generates to report to the Delta Tau Log window (see IDE Layout section for
the location of this window). These errors are from the IDE itself and not from Power PMAC.
“TerminalBufferLines” specifies how many lines the Terminal Window will store before cycling
them out; that is, the oldest commands are cleared out and the new commands are added in as
they are entered.

To change the color scheme and fonts of the window right-click the window and then click on
Properties> Ambient. This window will pop up:
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‘ Terminal window - Ambient Properties @

CommandBackColor [] White
CommandFareCalar Il Black
ResponseBackColor Il Navy
RespanseEmorColor I Red
RespaonseMNomalCalor [] White
Respanse TypedColor I GrayText
SystemMessageColor [ Yellow
CommandBackColor

Set background color for command window

In this window the text’s font and the colors of various types of commands, and responses, can be
changed as desired.

One or more commands may also be input by selecting them in a text file, whether from the Editor
Window or an external program (e.g. Notepad or Microsoft Word™!), and drag-dropping them into the
command text box of the Terminal Window.

Position Window
The Position Window in IDE version 4.2 and above combines the position, velocity and following error
for the motors into a single view, as shown below:

Position #~ QX
Position Velocity Following Error

#1 -430,762.348 mu 0 mm / sec 0mm =

#2 0 mu 0 rev/ sec 0 rev

#3 0 mu 0 mu / sec 0 mu

=4 0 mu 0 mu/ sec 0 mu

=5 0 mu 0 mu / msec Omu

Click setting # icon to change the parameters. The following image shows the possible settings.

Settings X -
Motors: s % Add or remove motor to display
Eg.1-58,12
Update Period: < 50| > ms % Change display update period.

| H % Position window appearance

default horizontal, vertical

P V FE ﬁ Choose columns to display.

Default all three columns.

To change motor position unit, select the motor position cell and right click. See the image below.
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Position

Motor scale factor if
user units are not

used (Motor[x].PosSF) /Dec.ma

ftv B X
Velocity Following Error
0 mm / sec Omm =
ct m
um nm
in (in/1000)
rad deg
arcmin arcsec

1 motor units

Position
=1 -430,762.348 mu
#
mu (none)
#3
24 mm
25 pm
rev
grad
L———
| Places:
X Remove Motor

—

Z Change unit

Change
number of
digits after

~_—" decimal point

_,,J Remove motor
1

To change motor velocity unit, select the motor velocity cell and right click. See the image below.

Position @~ QX
Position Velocity Following Error
£ 43076248 mu Omm * R
3 o Change unit
mu (none) ot m !
s 0 mu
. . mm um nm Change
=5 0 mu i 1000)
- = " L) number of
[ rad d .« e
- : “ digits after
grad arcmin arcsec

Motor scale factor if \

user units are not
used (Motor[x].PosSF)

msec sec

Decimal Places: %

X Remove Motor

decimal point

Remove motor

To change motor following error unit, select the motor following error cell and right click. See the image

below.
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Position #-ix
Position Velocity Following Error

#1 -430,762.348 mu 0 mm/ sec m‘ Change unit
£ ,/'I—

0mu 0rev/sec
mu (none) o m —
£ 0 mu Omu/ sec
# 0 mu 0 mu/ sec mm um nm
# 0mu 0 mu/ msec pm in (in/1000) Change

number of

rev rad deg

digits after
Motor scale factor if ‘
. grad arkmin Arcsec deCIma| pOInt

user units are not 7
used (Motor[x].PosSF)

Decimal Places: -3 ¥

e | I'Remove motor |

I g

If the User Unit block from Motor topology is used to set the units
= then the user will not be able to change position, velocity or following

ot error units and scale factor for that motor and it will be grayed out.
ote

Watch Window
Commands and variables can be added into the Watch Window in order to monitor their value at the
specified rate. By default the Watch Window consists of two columns as shown below:

Watch Window
Command/Query Response
Sys.ServoCount 231535044

If a valid command is input the IDE transmits the command typed into
the “Command” column repeatedly. Only safe commands should be
sent. To add commands to the “Unsafe Commands List” click # and
. select Edit Unsafe Commands. Some examples of typical unsafe
Caution  commands are kill, $3$, save, out, etc.

Click in the text entry box underneath “Command/Query” and type the command or variable name
required to monitor and press Enter. The response, if there is one, will be shown in box underneath
“Response.” If the response returns an error then the command will not be sent in the next update cycle.
The Default entry in the watch table is Query.

Commands can also be sent to the Power PMAC from the Watch Window.

To change a default Query into a Command, follow the sequence shown in workflow below.

Here p411 is a default Query. Using this workflow this will be converted to command of p411 = 5.
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=

d

4

Command/Query Response Hoover the mouse over three vertical . (dots) or
command/query and response separation line

pa1l |0 Then dots will turn into command. Default is query.

Command/Query Response Click on C to turn cell into command ‘

Gt

Command/Query Response Use edit icon and click to edit command ‘

e

Command/Query Response Text cell will turn into button (Gray) and

pdil =5 response window will be blank.

To convert back from a Command to a Query follow the same workflow in reverse.

Now that the Command is a Query remove the ‘=5’ from the entry.

Commands can be drag and dropped from the Editor Window, the Terminal Window, or a text file from
an external program (e.g. Notepad or Microsoft Word™) into the command entry box of the Watch

Window.

Multiple commands may be drag and dropped into a Watch Window command row box in order to create

many new entries at once.

To change watch window settings click # icon to open settings window.

#~ 1 x

Setti x
[Change display |

|UpdstePerlud: <

O G [] (@

Ey

Edit Unsafe Commands

100/ > ms

™ update period.

2

The symbol displayed represent different settings that are possible, as shown below.
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@ | Response time On/Off

@ | Comment column On/Off

[ ] |Format identifier On/Off

((.)) | Echo On/off

-ﬂ | Import watch window entries

9 | Export watch window entries

ResponseTime On/Off: When On, this will show how long [msec] the Power PMAC took to
reply after receiving a command from the host. It will also list how many characters will be
received.

Comment Column On/Off: When On, this will show an additional column in the Watch Window
in which personal notes can be added to annotate that row as shown in the example screenshot
below:

Watch Window v X
Command/Query Response Comment
Sys.ServoCount 246067649 Servo Count

_—

Format identifier On/Off : This indicates the type of formatting on the received response, as
shown below:

Watch Window v 3 X
Command/Query Response

Sys.ServoCount 246573077 -
p1 [H] 3E8

Echo On/Off: This indicates how, and if, information is echoed back to the Terminal Window
after issuing a command; see echo{constant} in the Power PMAC Software Reference Manual
for more details.

Import Watch Window entries: This enables the User to import the Watch table previously saved
and loads it into the Watch window.

Export Watch Window entries: This enables the User to export the Watch table current entries
into a file.
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Right clicking on any row will display the context menu shown below.

Response formatting

None Integer Float "
option

Binary Hex Octal
% SelectAl cmm% Select all the rows ‘

Move Up Alt+
Move Down ] :i Move row up or down ‘
&  Edit
X Delete Del 3 ﬁl Edit row
Command/Query Help Delete row
=) |

\| Select help for element |

Move up/down:
From this context menu the User can move the selected row up or down by clicking on the ‘Move Up’ or
‘Move Down’ entry in the context menu.

The User can also move a row up or down using the mouse. To do this the user needs to select the row by
clicking on it, move the row by holding down the left mouse button and dragging the row to the new
position. The User can also select multiple rows them in the same way.

When dragged, a Green line will show where the row/rows will be inserted. In the example below the row
with P41 is selected and will be moved in between p40 and p43, as show by the green line indicator.

p40 0
p43 0

When the User removes their finger from the mouse button P41 is placed in between p40 and p43.

p40 0
p43 0

Formatting Option:
There are Five formatting options available on the context menu.

Selecting the required formatting will dynamically change the necessary formatting parameters.

For any of the formatting options, select a row and then right click on the response section to open the
context menu.

Choose the required format option from the following list:

Integer: This format will force the number to be a whole number. Enter a scale factor for the data in the
“Scale” box if desired
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None Integer Float
Binary Hex Octal
Scale: 7 192

& Select Al Ctrl+A
Move Up A+t
Move Down Alt+1L

.I‘ Edit

X Delete Del
Command/Query Help

Binary: This format will show the number as a sequence of bits indicate by 0s and 1s. Enter a scale factor
in the “Scale Factor” box and, if required, a numerical mask in the “Mask” box:

Nene Integer Float
Binary Hex Octal
Scale: 7 149
# of bits to display: = 32w
Starting bit index: | = 0

Add "," after every 4 bits

& Select All Ctrl+A
Move Up Alt+1
Move Down Alt+ L

#  Edit

X Delete Del
Command/Query Help

The number entered in the “Mask” box needs to be in hexadecimal format preceded by the symbol “0x”
(without the quotation marks). The IDE will then bitwise “AND” this mask with the response before
displaying it in the Watch Window.

Float: This will force the Watch Window to display decimal information for this number. Enter a scale
factor in the “Scale” box and, if required, specify the number of decimal points in the “Decimal Places”
box:

None Integer Float
Binary Hex Octal
Scale: 7 14
Decimal places: % gy

& Select Al Ctrl+A
Move Up Alt+1t
Move Down Alt+L

#  Edit

X Delete Del
Command/Query Help

Hex: This format will force the number into a hexadecimal format. Enter a scale factor into the “Scale”
box and, if required, also a mask in the “Mask” box:
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MNone

Binary
Scale:
Mask:

& Select Al
Move Up

Move Down

& Edit
X Delete

Integer

Hex
7

Float

Octal
1

OxFFFFFFFF

Ctrl+A
Alt+1

Alt+1

Del

Command/Query Help

2

The number entered in the “Mask” box needs to be in hexadecimal format preceded by the symbol “0x
(without the quotation marks). The IDE will then bitwise “AND” this mask with the response before
displaying it in the Watch Window.

Octal: This format will force the number into a base-8 numerical format. Enter a scale factor in the
“Scale” box and, if required, a numerical mask in the “Mask” box:

None

Binary
Scale:
Mask:

& Select All
Move Up

Integer

Hex

Float

Octal

e 19
OxFFFFFFFF

Ctrl+A
Alt+1

Move Down

Alt+L

Edit
Delete Del

XN

Command/Query Help

The number entered in the “Mask” box needs to be in hexadecimal format preceded by the symbol “0x”
(without the quotation marks). The IDE will then bitwise “AND” this mask with the response before
displaying it in the Watch Window.

Safety Notes

As previously stated, if a valid command is input the IDE transmits the command typed into the
“Command” column repeatedly. Only safe commands should be sent. To add commands to the “Unsafe
Commands List” click # and select Edit Unsafe Commands. Some examples of typical unsafe
commands are kill, $$3$, save, out, etc.

If an invalid command is transmitted, the Watch Window will only transmit the command once and then
the invalid response will be highlighted in red and will remain in the response area of the Watch Window.
This will not be transmitted again.

Note that there is a structure called Sys.NoShortCmds which will force the user to input the full name of
online commands.

If Sys.NoShortCmds=0 then commands such as #1k can be used to kill motor 1.
If Sys.NoShortCmads=1 the the full name of the command must be used like #1kill to kill motor 1.

This feature can be useful; for example, if an invalid variable name is typed containing a k (as in the Kill
command) or r (as in the run command) or j (as in the jog command) or a (as in the abort command)
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then the Watch Window will transmit that invalid variable name and the Power PMAC will parse it and
try to execute whatever command it can recognize within the invalid variable name.

For example, if a invalid variable named “MyVar” is not declared in the entire project, or was formerly
declared but is now deleted, is added to the Watch Window or transmitted in a string from the HMI
program communicating with the Power PMAC, the Power PMAC will interpret this as first an abort
command because of the a in MyVar and then as run command because of the r in MyVar.

Status
The Status Window actually contains four tabs which each give the status of a different set of
information:

Motor Status

The first tab is the Motor Status tab which gives status information about motors. Each status field name
listed in the Description column comes from a motor status structure. The full name of the motor status
structure starts with “Motor[x].”, where X is the motor number, and ends in the name listed in the
Description column of the Motor Status Window. For example, in the Description column, the first entry
is TriggerMove, which corresponds to the Motor[x]. TriggerMove structure. For example, for motor 1
this is Motor[1]. TriggerMove.

Status: Online[10.150.168.238:55H]
Motor Status  Coordinate Status  Global Status  MACRO Status

Motor || |2 @ Motornot activated
Description Status Description Status
False 2tFault False
AmpFautt False InPos False
AmpWamn False LimitStop False
AuFault False MinusLimit False
BIDir Plus PhascFound False
BlockRequest False PlusLimit False
ClosedLoop False SoftLimit False
Csolve False SoftLimitDir Plus
DacLimit False SoftMinusLimit False
DesVelZero False SoftPlusLimit False
Encloss False SpindleMotor False
FeFatal False TraceCount 0
FeWarn False TriggerMove False
GantryHomed False TriggerNotFound False
HomeComplete False TriggerspeedSel MaxSpeed

HomelnProgress False

The user can select which motor to monitor the status by typing the motor number into the box next to the
“Motor” label as shown below:

Motor 1 = ® Motor activated

The dot to the right of this box shows whether the motor is activated: when green, the motor is activated;
when red, the motor is not activated.

Coordinate Status
The second tab is the Coordinate Status tab, which gives status information about Coordinate Systems.
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Status: Online[10.150.168.238:55H] > B X
Motor Status | Co 5! Global Status  MACRO Status
Coordinate System 0 [

Description Status Description Status o
True LinToPvtBuf False

AmpEna False LockAheadActive False

AmpFault False LookAheadChange False

AmpWarn False LockAheadDir Forward
AuxFault False LockAheadFlush False
BlockActive False LockAheadLockBack False
BlockRequest False LoockAheadReCalc False

BufferWarn 0 LookAheadStop False

CC3Active False LookAheadWrap False
CCAddedArc False MinusLimit False

CCMode Off MoveMode LineCircle
CCMoveType Dwell PlusLimit False

CCOffReq False ProgActive False
ClosedLoop False ProgProceeding False
ContMotion False PragRunning False

Csolve False SegEnabled False

DesVelZero False SegHaltReq False

Encloss False SegMove Off
EndDelayActive False SegMoveAccel False

ErrorStatus NoError SegMoveDecel False
FeedHold Off SegStopReq False
FeFatal False SharpCornerStop False
FeWarn False SoftMinusLimit False
HomeComplete False SoftPlusLimit False
HnmalnDranrace Ealea TirmerEnahled Ealea e

Each status field name listed in the Description column comes from a Coordinate System status structure.
The full name of the motor status structure starts with “Coord[x].”, where X is the Coordinate System
number, and ends in the name listed in the Description column of the Motor Status Window. For
example, in the Description column, the first entry is TriggerMove, which corresponds to the

Coord[x]. TriggerMove structure. For example, for Coordinate System 1, this is Coord[1].TriggerMove.

The user can select which motor to monitor the status by typing the motor number into the box next to the
“Coordinate System” label as shown below:

Coordinate System 1 =

Global Status

The third tab is the Global Status tab, which gives status information about configuration settings which
affect the Power PMAC globally:

Status: Online[10.130.168.238:55H] rAXx

MACRO Status

Motor Status  Coordinate Status

Global Status

Description Status Description Status
False HWChangeErr False
BufSizeErr False MoClocks False
ConfigloadErr False ProjectLoadErr False
Default False PwrOnFault False
FileConfigErr False WOTFault MoFault
FlashSizeErr False

Each status field name listed in the Description column comes from a System status structure. The full
name of the motor status structure starts with “Sys.” and ends with the name in the Description column.
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For example, the first entry in the Description column is “NoClocks,” which corresponds to the
Sys.NoClocks structure.

MACRO Status
The fourth tab is the MACRO Status tab, which gives information about MACRO communication if
MACRQO is being used with this system.

Status: Online[10.150.168.238:55H] * A X
Motor Status  Coordinate Status  Global Status
Ring Number-0 = Station Number- 0 = Type:  Power PMAC Ring Cc
Description Status Description Status
False ErrorsFault False
AsciiCmdOn False MacroServaSync False
AsciiCmdRdy False Master False
AsciiCom False PwrOnErrCntr 0
AsciiRespRdy False RingBrkStaticnNum None
AuxSlaveConfigFault False RingError False
BrkDetected False SynchFault False
BrkMsgSent False SynchMaster False
BrkReceivd False TestEnabled False

Each status field name listed in the Description column comes from a MACRO status structure. All of the
entries in the Description columns except for PwrOnErrCntr and RingBrkStationNum come from the
Macro.Status[x] structure tree, where x is the ring number, which ranges from 0 to 3. For example, the
first entry is Active, which for ring 0 corresponds to the structure Macro.Status[0].Active.
PwrOnErrCntr and RingBrkStationNum correspond to Macro.RingTest[x].PwrOnErrCtr and
Macro.RingText[x].RingBrkStationNum, respectively, where x is the ring number, which ranges from
0to 3.

The user can select the ring number by typing the number into the box labeled “Ring No” as shown
below:

Ring No: 0 = Station No: (0 = Type: Power PMAC Ring Controller

The user can select the station number by typing the station number into the box labeled “Station No” as
shown above.

The “Type” label indicates the MACRO Station type of the device with which the Status Window is
currently communicating. Typically, this will be a Power PMAC Ring Controller, but it can also be a
Power PMAC Master and not necessarily a Ring Controller, depending on how the controller is
configured.

Error Display
The Error Display window displays all errors that Power PMAC reports and appears as follows:
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Select device to start communication

558H's geterrors -t0.1 thread started successfully
S8H communication started successfully
Global mask: Duxffffifif

Mator mask: Oxc01ffd
Macro ring mask: Oxle
Update period: 0.100000 Sec

PowerPMAC Error: Online[192.168.0.200:55H]

PowerPMAC Error: Online[192, 168.0,200:55H] | = Outputl 2} Error List |_ﬂ Find Results 1 |

This window starts the background process “geterrors” in Power PMAC. This window reports not only
errors, but also certain status updates which Power PMAC reports.

Right-clicking the window and going to Properties=>Control->Clear Errors will permit the user to clear

all of the information presently shown in the Error Display window:

PowerPMAC Error: Online[ 192.168.0.200:55H]

Select device to start communication

S53H's geterrors -10.1 thread started successfully
53H communication started successfully
Global mask: O

Properties 3 | Ambient
MotoFreem oree e
Macro ring mask: Ox1e | Contral v | General
Update period: 0.100000 54 ;
Device Clear Errors

PowerPMAC Error: Online[192. 168.0, 200:55H] | =] Output | 2 Error List |_—;||Find Results 1 |

Going to “General” opens a screen containing several properties of the Error Display window:

. Ertor Window - Control Properties x|

B4l |3

Apply

Bl Communication
|pdatePeriod

E Control Properties
LogEmors
Logfilepath

B Mask Words

CustomMatorMask

100

<€4— UpdatePeriod is the refresh period of this window in milliseconds

True <€— LogErrors, when True, starts logging errors to a file whose path is set in Logfilepath below
C:\Program Files\Delta Tau D[ ¢—— Logfilepath indicates where to store the Error Display’s log file

0000000000CO1FFD| ol

CustomCSMask 0000000000201FFF
Custom(GlobalMask 00000000FFFFFFFF
CustomMACROMask 000000000000001E
CustomMotorMask
Power PMAC Mator Mask

CustomMotorMask indicates which motors whose errors to check. Click ! to configure.
«—— CustomCSMask indicates which coordinate systems whose errors to check. Click =l to configure.
<«——— CustomGlobalMask indicates which global errors to check. Click 2l to configure.

<4— CustomMACROMask indicates which MACRO errors to check. Click = to configure.

For the four masks, just click on the row containing the mask and the = button will appear

The user can change the color scheme and fonts of the window by right-clicking it and then clicking on
Properties=> Ambient, which opens this screen:
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Error Window - Ambient Properties x|

B
N
—

g

=

Fort Microsoft Sans Serif. 9pt

E Appearance
BackColor ] White
CSEmorCalor ] Orange
Global EmorCalor Ml Navy
Macro EmorColor Il DarkGreen
MotarEmorCalor Il Red
SystemMessageColor Il Black

BackColor

Set background color

Unsolicited Messages
The Unsolicited Messages window displays messages sent to the host computer from Power PMAC over
the eight Unsolicited Response ports (Ports 0 — 7):

PowerPMAC Unsolicited: Online[192.168.0.200:55H] k|

Welcome to PowerPMAC Unsolicited Control

Select device to start communication

35H communication started successfully

55H's sendgeatsends -1 -2 -3 -4 thread started successfully

| PowerPMAC Error: O... | PowerPMAC Unsolidt. .. | =] Output | g Error List |_ﬂ Find Results 1 |

These messages can be sent from a C program using the Send() function or from a Script program using
the SEND command. The host PC can also send messages to Power PMAC through these ports. Upon
opening this window, the “sendgetsends” process starts on Power PMAC, which receives all of the
messages. In the IDE, Port 0 is enabled at startup; Ports 1 — 7 are disabled. After sending a command
from the host to Power PMAC, the status of the port must be checked. Possible status codes include the
following:

0 means “Command sent OK”

1 means “Illegal Command Format”
2 means “Port Busy”

3 means “Port Full”

The user can clear the messages by right-clicking in the window and selecting
Properties—> Control->Clear Messages:
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PowerPMAC Unsolicited: Online[10.150.168.237:55H]

Buffer & Type the message you want to send to the PowerPMAC
Buffer 0 v!|
H Properties  » Ambient

Control r General

Clear Messages
I Fil e X T S Te e Be=adly (ol P owerP WAL Unsolicited: Onling[10.150.168.237:55H] Wy LEL

Selecting “General” opens a window containing several properties of the Unsolicited Messages window:

Apply
True <«4— Buffer0, when True, will cause the window to read messages on Port 0
False <«— Bufferl, when True, will cause the window to read messages on Port 1
False <«— Buffer2, when True, will cause the window to read messages on Port 2
False <«— Buffer3, when True, will cause the window to read messages on Port 3
False <«4— Buffer4, when True, will cause the window to read messages on Port 4
False <«4— Buffer5, when True, will cause the window to read messages on Port 4
False <«4— Buffer6, when True, will cause the window to read messages on Port 4
False <«— Buffer7, when True, will cause the window to read messages on Port 4
E Communication
UpdatePeriod 100 <€— UpdatePeriod indicates the refresh period of this window in milliseconds
E Control Properties
True <«—ActivateSendPort, when True, permits the PC to send message to PowerPMAC via the ports
Lodfilepath C:\Program Files (x86\Delta 1 Logfilepath indicates where the log file is stored (see below)
LogUnsclicited True LogUnsolicited, when true, will log this window’s contents in the file at Logfilepath
SendPortMumber 0 SendPortNumber indicates which port the PC should use for sending messages to
PowerPMAC
ActivateSendPort

Set true to enable messages to be sent to Power PMAC

Each bit of the “mode word” Sys.SendFileMode can be set to 1 to enable or to 0 to disable sending and
receiving ASCII strings on each port. Each bit in this 8-bit word represents one port. For example, to
enable all ports set Sys.SendFileMode=$FF. To enable just Port 0 set Sys.SendFileMode=$1.

Selecting “Ambient” loads the following window where font and color can be chosen for each Port’s text:
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Jog Ribbon

@ Unsolicited Window - Ambient Properties

=

Font

B Appearance
BackColaor [ ] White
EEE=" S N Cyan
Buffer1Color I Blue
Buffer?Color B Green
BufferiColor [ ] Yellow
BufferdColar [] Orange
BufferSColor [ ] Pink
BufferGColar I Navy
Buffer fColor B Magent
EmorColor B Red
SystemMessageColor Il Black

Buffer(Color

Microsoft Sans Senf. 9pt

Set tesdt color for Buffer]) messages

Apply

Note

Please make sure the selected Motor to Jog matches with Axis (If

defined).

Jog Plus or Jog Minus moves motors.

The jog ribbon permits the user to jog motors or axes individually. A jog move is simply a point-to-point,
constant velocity move. If the user wants to jog one motor in motor units, click on the “Jog Motor”

command.

Jog to a specified
absolute location

Jog

Jog Ribbon: Onlinil
Jog Motor |Jog Axis |

Jog in the motor’s
positive direction
continuously while
held

Jog in the motor’s
negative direction
continuously while

|

Zeros the motor’s
position

Select the motor to Select Motor — Jog Cperations - /held ther Operations —
i - /
Motor |1 = oo I‘( _ u HomeZ A&
| JogPlus | JegMinus ™ Check 10 jog Deactivate the
Specify the location in ; incrementally, not P amplifier channel
motor units to which to || units| ™ Jog Incrementally €— continuously qil A corresponding to
jog when using the Increment Size this motor
“JogTo” button Stop I units
If “Jog
F:Iosgd—loop stop Incrementally” is
Jogging. checked, input the
Equivalentto a J/ distance to jog here
command.
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Encoder Conversion Table

The Encoder Conversion Table (ECT) window is for setup purposes and should only be used by advanced

users. Its purpose is to configure the fields within the EncTable[x] structure. The main tab of the ECT

window appears as follows:
[This box selects which entry number to use

= This button downloads the selected ECT entry to the PowerPMAC |
ECT Setup: Online[192.168.0.200:55H] |
ECT entry number ' Display All ECT Entries
Type ECT entry input 0
I'I: ingle (32-bit) register read
ECT entry cutput 0
[This box selects the type of ECT entry
This button causes this window to display the inputs and
Selects the source || 2etailed ECT Setup | PowerPMAC Structure | Encoder Plot | outputs of this ECT entry under “ECT entry input” and
address for this ECT entry 1 details “ECT entry output” shown above, respectively
entry’s input data || g aga o o I_—ch}l-E3[D].Chan[ﬂ].Sen'oCa: =| [This box selects whether to integrate the entry |
Selects the least i - This box selects the bias
significant bit of ~ >LSB Bit# ID ]' Integrate? No 71 |term for the integrator;
the input dat . =
© Input Cata # of Bits Used 32 - Integrator Bias Term IC— S?Iy enabl:ffi.wgen
Selects the total # LA
of bits of input data || | FEsult Units per LSB [0.00390625 Limited Quantity [None  =f—{Select whether to limit the
Dieniavs the scale LY - _ I— magnitude of certain quantities
factF())r gy which the Limit Magnitude - <€—Specify the maximum magnitude
input data gets # of Cycles to Limit | 1 ai of the quantity to limit o
multiplied Specify the number of servo
cycles during which to monitor
The fields below display which encoder conversion the maximum change before
table entries are in PowerPMAC presently limiting the magnitude
|
Number | Type | pEnc * | pEncl | MaxDelta =l
2 1 Acc24E3[01.Chan[1]. ServoCapt.a Sv=.pushm ] —
3 1 Acc24E3[0].Chan[2] ServoCapt.a Svs.pushm ]
4 1 Acc24E3[0].Chan[3] ServoCapt.a Sye.pushm 1]
5 1 AccHEI0].Macrol0I0La Sys.pushm 0 -
1] ' - i ' _ | _>|_I
Getting updated value of ECT entry 12 from PowerPMAC _ _ ;I
Getting updated value of ECT entry 13 from PowerPMAC ThI_S area shows the output from the ECT WIUdO\'N,
ECT entry 1 type 1: Single (32-bit) register read which displays what has been changed by this window
ECT entry 1 type 1: Single (32-bit) register read _I
The user can refresh the information on this window by right-clicking and selecting
Properties=> Control-> Refresh:
Properties 3 Ambient
— Contral k | General
Device
Integrator Bias Term IO | Refresh
Clear Messages
Limited Quantity I_\'nr = 1
If the user selects “Clear Messages,” the information in the output area at the bottom of the window will
be cleared.
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Selecting “General” will open a dialog with properties for the ECT window:

[ ECT Setup Window - Control Properties x|
Apply

=z A
o 24 | =1
B Communication

UpdatePeriod 100 <«€—|UpdatePeriod is the refresh period of this window in milliseconds |
B Control Properties

LogAllMessages True <4——|LogAllMessages, when true, will cause debug messages, such as errors and exceptions)

ShowEncoderZero False from the ECT window to be printed in the main Output window of the IDE (the Delta Tau

\Log window)

ShowEncoderZero, when true, will treat Motor 0’s encoder as a real encoder, permitting

the user to use ECT entry 0 as a standard entry. By default, Motor 0 is a “phantom motor,”
LogAllMessages land as such its associated ECT entry is not treated like a standard entry by default.

Log all debug messages

To change the font colors and sizes Click “Ambient” as shown below:

x
Apply
=
B Appearance
Fort Microsoft Sans Senf, 9pt
B Appearance
BackCalor [ ] White
ForeColor Il Black
BackColor
Set Background calor

Clicking the “Power PMAC Structure” tab shows the following:

Detailed ECT Setup PowerPMAC Structure | Encoder Plot
~ECT entry Details

pEnc | Acc24E3[0] Chan[0] ServoCapt.a PrevEne |
pEnci | PrevDelta [0
Index1 |0 MaxDelta |0
Index2 o DeltaPos |
Index3 |0 SinBias |
Index4 |0 CosBias |
ScaleFactor ID_{H}SQﬂ}ﬁEj Counter I
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This tab displays all of the fields of the EncTable[x] structure which can be configured through this tab.
Type the value for the modified field set. For more detail on what each field does please refer to the
Power PMAC Software Reference Manual.

Clicking the “Encoder Plot” tab displays a scope of the presently selected Encoder Conversion Table
entry’s output (Not yet implemented):

Detailed ECT Setupl PowerPMAC Structure  Encoder Plot |

Title
Start | 1.2 T T T

The ECT scope can be started and stopped by clicking the Start and Stop buttons respectively. Right-
clicking on this tab will show a number of properties that can be adjusted:

Copy < [Selecting Copy will copy the plot image to the Windows clipboard |

Save Image As... < lSave Image As will open a dialog box to save the plot area as an image |

Page Setup... < [Page Setup opens a dialog box to format the output size and orientation for printing |

Print... < [Print opens a dialog box to print the plot |

Show Point Values < [Show Point Values displays the numerical value of points on the plot |
Un-Foom < [This button zooms in and zooms out when clicked, depending on the previous zoom state |
Undo All ZoomPan < ,*rhis button restores the zoom level to defaults |
Set Scale to Default < [This button restores the axis scaling to default |
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Update Firmware
Standard Firmware Download Procedure

A The latest released version of the Power PMAC firmware should
(=2 always be used, if the application permits

Note

To install the latest firmware, click on Delta Tau—> Update Firmware:

Communication Setup
Terminal

Position

Watch

Status

Errors Display

Unsolicited Messages

Jog Ribbon

Encoder Conversion Table
Setup Variables

Compensation Table

Update Firmware

e[ E E1E 2 @ B> K161 € [ =

Backup Restore

Tools 3

X

Kill Motors Ctrl+Alt+K

On clicking, the Firmware dialog will be opened. This is the improved view in comparison with the

previous Ul.
Device Information: Displays firmware information about the currently connected Power PMAC.

Progress: Displays the progress of the Inspect firmware or update firmware.

There are three buttons:
Select File: Allows the user to select the firmware file.
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Update Firmware ¥ A X

Please do not power cycle or change the device or close the
* firmware update dialog while update is in progress.

Device Information

CPU: arm,LS1021A

Type: POWER PMAC UMAC
Firmware Version:  2.5.540

Firmware Date: Mar 13 2020

Operations

Select File...
nspect

Update

Inspect: This button will inspect but not update the CPU compatibility and file compatibility. If the file is
not compatible it will be marked and display the appropriate error like this...

Update Firmware *Aax

i Please do not power cycle or change the device or close the
*" firmware update dialog while update is in progress.

Device Information

CPU: arm,LS1021A

Type: POWER PMAC UMAC
Firmware Version:  2.5.5.40

Firmware Date: Mar 13 2020

Operations

Select File... powerpmac_460ex.deb
nspect
Update
Progress
1. Downloading file to PowerPMAC v
2. Checking package compatibility x
3. Checking package firmware version

4. Checking package firmware date

The Firmware file selected does not match the CPU architecture of
the Device.

Update: On clicking the button, it will show the dialog, informing the user that it is recommended to
issue the $$$*** command to bring Power PMAC to a factory reset condition.
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Update Firmware... X

| Updating the firmware will reset the PowerPMAC to factory settings. Continue?

Yes Mo

Clicking Yes will continue updating the Firmware. No, will abort the FW update and now the user can
save the current Power PMAC state before updating the firmware. Please monitor the progress box for
update process progress. On success the Device Information dialog will refresh to display the new
firmware version and date.

Please do not Power Cycle, Reboot, change device or close the
Firmware Update dialog while the update in progress. Any attempt to

. do so will result in the board malfunctioning.
Caution

Install Package

As the name suggests, this dialog allows the user to update the Linux packages in case of factory
recommendations.

This dialog is mostly useful if the FW requires small patch updates rather than full firmware upgrade.
Select the option from Delta Tau — Install Package, like...

u | EtherCAT  Window  Help

nunication Setup

« HE 0P EPEE S -

X Kill Motors Ctrl+Alt+K

On selecting, the menu Install package dialog opens as shown below...

Project
System
69



Install Package x Install Package X

Please do not power cycle or close the Please do nat power cycle or close the
1. install package dialog while installing is i install package dialog while installing is
in progress. in progress.
Operations Operations

[( Select File... ] tuneupdate.deb Select File... tuneupdate deb
Install Install v

/ Install package successful

Select the packag file (.deb) and press Install to install the pckage. On success it will be marked and status
will display the successful update message.
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Backup Restore
The Backup Restore window has four pages: Backup, Restore, Verify, and Recovery Disk.

Backup page

The “Backup” screen looks like the following:

PowerPMAC

CPU:arm LS1021A

Specify whether to save the active
settings or only saved settings

v oax

kS
3

[ Save PowerPMAC Active Parameters.

Restore

® PowerPMAC Firmware, Project, System Parameters, Network Settings and Kernel Partition

Usrflash Management : Delete userfiash if save fails because of no available space

Proceed

Recovery disk

Action Name Size Date Time
Delete usrflash.1 1.6M oct 31
Verify
Delete usrflash.2 1.4M Aug

21

SSH comm
FTPlinkto

User messages

Debug

Welcome to PowerPMAG Backup, Restore and Verify utility
=

tion to PowerPMAC s

ccessful
2rPMAC at 10.150.168.235 established

List of previously saved projects

on PowerPMAC

1. The first screen that appears when the Backup Restore is clicked shows possible option. This (i.e.
the “Typical” backup) makes a backup of all the Power PMAC-related settings and files.

2.

created project restore points “usrflash.x” like shown below:

PowerPMAC

In addition to the typical backup options, the screen below allows user to manage previously

CPUam.LS1021A

Firmware:25.0.3 Kemel:4.1

~Bx

18-ipipe.

Restore

[ Save PawerPMAC Active Parameters

@® PowerPMAC Firmware, Project, System Parameters, Network Settings and Kernel Partition

Usrflash Management - Delete userfiash if save fails because of no available space

rPMAC Backup, Restore a)
on o PowerPMAC
MAC at 10.150.168.235

Action Name Size Date Time
Delete usrflash. 1 1.6M Oct 31
Verity
Delete usrflash 2 1.4M Aug 21
Recovery disk
Proceed Abort
ges  Debug

If the previous restore points are occupying large space in Power PMAC and the save process fails due to
lack of space on the Hard Disk, then the user has the option to delete previous restore points to free space
on the Hard Disk by clicking the Delete button next to the restore point. Note that Power PMAC
automatically creates a restore point every time the save command is issued.
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Pressing delete displays the following dialog:

I.-"'_"\-.I The project restore point usrflash.d will be removed from hard disk, Are

W' you sure you want to delete the restore point?

Note:

1. For the CPU type “x86, Hypervisor” there is no need for previous restore points and therefore are
not listed in the above screen.

2. The Disk Image option is not needed and therefore is hidden from the main screen when
communicating to a CPU type “x86, Hypervisor.”

Restore page
Clicking on the “Restore” button shows this screen:

PowerPMAC -Bx

CPUZmLS1021A Firmware:2.5.0.3 Kemel:4.1.18-ipipe

® PowerPMAC Firmware, Project, Setup Parameters and Kemel Pariitions from.tarf
Backup

O PowerPMAC Firmware, Project, Setup Parameters and Kemel Partitions and Network Settings from tarf.

_| O Project from PowerPMAC usrflash memory.

Verify

Recovery disk

Proceed

Usermessages Debug
Welcom rPMAC Backup. Restore and Verify utilty

SSH cor jon to PowerPMAG successful
FTP link to PowerPMAC at 10.150.168.235 established

The Restore screen has different choices for different CPU types. For CPU types “PowerPC,460EX” and
“PowerPC, XPM86xxx”, this screen offers 3 choices:

1. Firmware, project, setup parameters and kernel restore from a .tar file backup.

2. Regular restore, plus restores network settings. If selected this will replace the IP Address, Subnet
Mask and Default Gateway settings with those from the backup configuration in addition to firmware,
project, setup parameters and the kernel.

3. The third choice allows the restore of project only files from previously saved restore points. These
restore points are already stored on Power PMAC:
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PowerPMAC

CPU:arm LS1021A Firmware:2.5.0.3 Kemel:4.1.18-ipipe

O PowerPMAC Firmware, Project, Setup Parameters and Kemel Pariitions from.tarf
Backup

O PowerPMAC Firmware, Project, Setup Parameters and Kernel Partitions and Network Settings fromtarf.

- ® Project from PowerPMAC usrflash memory.
Verify Name Size Date Time
i e ow
usrflash.2 1.4M Aug 21

Recovery disk

Proceed

Usermessages  Debug

Welcome to PowerPMAC Backup, Restore and Verify utility

tion to 1 successful
FTP link to PowerPMAC at 10.150.168.235 established

Note: Similar to the Backup screen, for the CPU type “x86, Hypervisor”, there are no previously saved
restore points and therefore 2" and 3" options are disabled for this type of CPU.

If the selected drive is a shared folder on the host computer, then it requires login credentials for that drive
to mount that folder on Power PMAC before it can restore the image from the source disk.

Clicking “Proceed” will cause the program to prompt to browse for the backup file. It wants a “.tar”
backup file that was generated using the Backup Restore program previously.

Verify page

Clicking on the “Verify” button shows this screen:

Backup: Online{10.150.168.249:55H] e

CPUPowerPC 460EX F

Verify with the PowerPMAC saved configuration  Backup file( tar) - Browse

Bockup é N““"H L pree
Nome Dete Tme | Sze Neme Date Tme Sze

Restore

‘ Click here to choose the backup file
- against which to compare

This screen is used to compare either the Active or the Saved configuration in the Power PMAC against a
backup file that has been previously created. Clicking “Proceed” will show the differences between these
two configurations highlighted in blue as shown below:

This page now has a program implemented to generate the difference in the files.
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- . 3
5 Results 104 socs . L 51 [

Nest |
Diff Prv Diff

Line Source:C:\Users\faroog \AppDa “ | Line Destination:C \Users\faroog'Ap *
06813 Motor{31]pMotorNode=Sys. pust 06813 Motor{31] pMatorNode=Sys pusl

06814 Motor|31] MotorNodeOffset=0 06814 Motor[31] MotorNodeOffset=0 |
06815  Motor{31].MotorMode=0 06815  Motor[31] MotorMode=0 [
06816  Motor|31] pPhaseloadEnc=0 06816 Motor[31] pPhaseLoadEnc=0 |
06817 Motor[31] pAxcFault=0 06817 Motor[31] pAuxFault=D
06818 Motor[31).AuxFaultBit=0 06818 Motor[31] AuxFautt Bit=0 i
06819 Motor[31]. AuxFault Limit=0 06813 Mator[31] AuccFautt Limit=0 |
06820 Metor[31]. Trace Size=0 06820  Motor[31]. TraceSize=0 |
06821  Motor[31] EcatAmpFaultLimit=10 fl
06822  Motor[31].Control[0]=8c00 06822 Motor[31] Control[0)=8c00

06823 Motor{31].Corttrol[1]=50 06823 Motor[31].Control[1]=50
06824 Motor[31].ServoCtr=0
06825  Motor[31].PhaseCir=0
06826  Motor[31]. MasterCtd=0
06827  Motor[31].CaptureMode=0
06828 Motor[31] RapidSpeedSel=0
Motor[31] PowerOnMode=0 ||
| 06230 Motorl31] PhaseSolineCid=3 |

Note: Verify only compares projects and related files.

Recovery Disk page
Clicking on the “Recovery Disk” button shows the screen below:

This is used to create a recovery disk that can be saved to a USB or SD drive for restoring various settings
on Power PMAC. The functionality of this tab depends on the recovery option selected under the
“Recovery Option” field.

Selecting “Power PMAC Firmware Install,” requires a USB or SD drive to be entered into the PC
operating the IDE and the selection of a firmware file (with .deb extension) on the PC to be installed into
the Power PMAC.

For all other options a connection must be made to a Power PMAC and the USB or SD drive should be
entered into the Power PMAC.

Backup: Online[10.34.9.219:55H] o - @
CPU: PowerPC 460EX Firmware: 1.6.0.122 Kernel: 2.6.30.3
Backup Target drive |PowerPMAC-/media/disk-D [USB_Flash_Memor =/ Select the USB/SD drive to save the
recovery files, if one is plugged in to
\ the PC or PowerPMAC, depending on
] the option selected
Type [PawerPMAC configuration(s). -
Rresers PowerPMAC OS
PowerPMAC factory defaults
Firmware ( r&\2015-06-15_at_0005\powerpmac.deb

PowerPMAC Network Settings
Saved project
Verify

Select the recovery option required |

User messages | Debug
-
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The various recovery options available are listed below:

Recovery Option

Description

Power PMAC OS

This option creates a recovery disk for the
Operating System without restoring the Power
PMAC’s firmware.

Power PMAC Factory Defaults

This option creates a recovery disk for Power
PMAC to start up in factory default mode
($$$***)'

Power PMAC Configuration(s)

This option makes a recovery disk for Power
PMAC based upon which checkbox is selected.
Any one, two or all three options can be selected
from firmware, the Power PMAC’s configuration
(Active or Saved) (stored on Power PMAC’s disk)
and Power PMAC’s network settings.
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Device Imaging (Backup & Restore)
The “Device Imaging” option is available from Delta Tau Menu.

The User can use this to backup or restore the Power PMAC image.

The User is given guided instructions on how to connect to and image Power PMAC devices using a USB
cable.

The User will be able to change the IP address at the time of restoring the image. This process will also
retain EtherCAT license information if the option is present.

When User selects “Device Imaging” a wizard style dialog will be launched and will walk the User
through the full process. This launch view is shown below:

@ PMAC Device Imaging — X

Device Selection

Please choose the type of device you would like to image:

et Py ==

CK3M CK3E Power Clipper
ARM CPU 460 CPU
[ ][ 1[ i [ =
Select Device  View Perform Finish Back Nef> iiSEpL Jaﬁcelﬁ]
mmWns
Step-by-step ; ;

Image process auidance to backup Skip w!zard to
progress or restore image go to final step

A Imaging requires the Power PMAC power to be switched off. The
o User needs to issue a Save command if needed.

Note

Compare

Compare Motor or Coordinate System options are available from the Delta Tau Compare Menu.

On clicking the menu, the user will have the choice of comparing motor or coordinate systems as shown
below...
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Compare > @ Motors

s, Coordinate Systemns
(A Gates

Motors
Clicking this option will open the motor compare dialog as shown...

Default values

Enter Motor to compare

Compare Mol
Select Motors:  1-4 Primary column | Reset to Default opy from Primary | Filter: Show: All ltems. From: Al ltems
Command Default Motorl [Primary]  Motar2 Motor3 Moterd Al lterns
@ Generat Senerd
A Seva
AbsPosformat 0 0 50 0 Addressing
AbsPosSF 00 00 00 00 Functionality
BlHysteresis 00 00 00 00 Scale Factor
Bisze 00 00 00 00 Safety Limits
BiSlenRate 00 00 00 00 g:t::\:::::n
CaptureMode 0 0 0 o 0 Trajectory
Control[0] 5c00 500 Sc00 5c00 Serva Loop
Control[1] 50 50 50 s0
Coord [} 0 0 ]
DacBias 00 200 00 00
EncType Aute-configured based en hardware 2 2 2 2
GantrySlewRate 0.0 00 00 0.0 0.0
InPosBand oo [N 00 00 00
InPosTime 0 0 0 o 0
MasterMaxAccel 0.0 00 0.0 0.0 00
MasterMaxSpeed 0.0 00 00 0.0 00
SlewMasterPosst o0 00 00 00
(%) sevo
Dacshift 0 [] 0 []
() Addressing
[0 Primary [ Different from Primary Pri mary Motor against other
P motors will be compared
Range: non- int
Units:
Default value: 0.0

Refresh Motor View

Only the saved motor structure elements are compared.

User can...
1. View saved structure elements.
2. View the current motor structure elements against the factory default ($$$***) motor structure
elements.
3. Set any motor as primary and the other motor structure elements are compared against the it.
4. Visually identify the differences in motor structure elements between primary and regular motors.
5. Edit the motor structure elements and updates the Power PMAC on entering the value.
6. Copy and paste single/multiple motor structure element cells from the primary motor or default.
7. Reset the motor structure element values to factory default with a Reset to Default command
available from the dialog.
8. Quickly search for an element by either typing the text in the filter or picking a category from the
drop-down list.
9. Supports special custom filter. This feature allows user to customize the elements most
commonly used. The custom filter selected as shown below...
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10.
11.

Select Motors: 1-4 Set as Primary column | Reset to Default | Copy from Primary | Filter: Show: | All ltems ~ || From: -2 @
Command Default Motor [Primary] Motor2 Motor3 All ftems
General
® General Servo
foposbornat_Js0 v s oUW
AbsPosSF 0.0 0.0 0.0 0.0 Functionality
BlHysteresis 0.0 00 0.0 00 Scale Factor
BiSize 00 00 00 00 Operating Limits
. Basic Motion
BiSlewRate 0.0 0.0 0.0 0.0 .
n Commutation
CaptureMode 0 0 0 0 Trajectory
Control[0] S0 Sc00 $c00 $c00 Servo Loop
Control[1] S0 S0 S0 S0 Custom ...

On clicking custom filter it will look for .flt file. This is simple ini file format. Typical file looks
like this...

j MotorFllterflt - Notepad

File Edit Format View Help
.Motor
Motor[x].JogSpeed
Motor[x].JogTa

User can add any motor saved structured element as shown above and save the file as .flt.

.Motor is the category and it is mandatory to add .Motor on top of the Motor element filter file.
The benefit of this feature is when you have multiple motors say 10, of same type and same
feedback then you can fully setup one motor and then copy all the setting across for selected
structure element using custom filter. Typical case will be EtherCAT motor.

The custom file will be displayed in the Filter view and will be part of the list too. This will retain
for the current IDE session. It will look like this..

ISelectMotors: 1-4 Set as Primary column | Resetto Default | Copy from Primary | Filter: Show:  All tems v || From: | MotorFiiterfit ~ | @& |

Refresh the motor compare dialog if the values have been changed after downloading the project.
View the description of every motor structure element, such as description, range, unit and
default value.

A Motor compare shows only Power PMAC saved motor structure
e elements.

Note

Coordinate Systems
Clicking this option will open the Coordinate system compare dialog as shown...
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Refresh CS View

Default values

Enter CS to compare

Compare Coordinate 5
Select Coordinate Systems: 0-3 Set as Primary column | Reset to Default | Copyfrom Primary | Filter: Show: Al ltems ~ || From: Setup Elements ~
Command Default r [« G G Ce All ftems.
@ seup Evmants Setup Elements .
AbortTimeBase 0.0 00 0.0 00 0.0
AddedDwellTime 0 0 0 0 0
atfeedrote [N 1.0 10 10 10
CCctd 0 0 0 0 0
CornerAccel 0.0 0.0 0.0 0.0 0.0
ComerBlendBp 0.0 00 0.0 00 0.0
ComerDwellBp 0.0 0.0 0.0 0.0 0.0
ComerError 0.0 00 0.0 0.0 0.0
ComerRadius 0.0 00 0.0 0.0 00
Dprog 003 1003 1003 1003 1003
ExtinPosBits o ] 0 0
FeedHoldSlew 0.0001 0.0001 0.0001 0.0001
FeedTime 1000.0 1000.0 1000.0 1000.0 1000.0
GoBack 0 0 0 0 0
Gprog 1000 1000 1000 1000 1000
HomeRequired 0 0 0 0 0
InPosTimeOut 0 0 0 0 0
LHDistance 0 0 ] 0 (]
MaxCirAccel 0.0 00 0.0 00 0.0
MaxF eedRate 0.0 0.0 00 0.0 —
0 Primary O Different from Primary
Structure Element:  AltFeedRate
Description: Programmed speed for non-vector axes . .
p— e Primary coordinate system(CS)
Units: avis urits/ Hme units against other CS will be compared
Default value: 10

Only the saved coordinate system structure elements are compared.

User can...
1. View saved structure elements.
2. View current coordinate system structure elements against factory default values ($$$***).
3. Make any coordinate system the primary coordinate system and other coordinate system structure
elements are compared against the primary column.
4. Visually identify the different coordinate system structure elements between primary and regular
coordinate system.
5. Edit the coordinate system structure elements and updates the Power PMAC on entering the
value.
6. Copy and paste single/multiple coordinate system structure element cells from primary or default.
7. Reset the motor structure element values to factory default with a Reset to Default command
available from the dialog.
8. Quickly search for an element either typing the text in the filter or picking a category from the
drop-down list.
9. Supports special custom filter. This feature allows user to customize the elements most
commonly used. The custom filter selected as shown below...
I Select Coordinate Systems: 6—4 1 Set as Primary column | Resetto Default | Copy from Primary | Filter | Show: | All items - | From: Y| &
& s e |
[rvortTmese Joo __Joo oo 0o 00 oo |
AddedDwellTime 0 0 0 0 0 0
On clicking custom filter it will look for .flt file. This is simple ini file format. Typical file looks
like this...
Mj CoordFllter flt - Motepad
File Edit Format View Help
LCoord
Coord[x].AmpFault
Coord[x].AmpEna
User can add any coordinate saved structured element as shown above and save the file as .flt.
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.Coord is the category and it is mandatory to add .Coord on top of the coordinate element filter
file. The custom file will be displayed in the Filter view and will be part of the list too. This will
retain for the current IDE session. The filter file name will displayed similar to picture from
Motor compare view.
Refresh the coordinate system compare dialog if the values have been changed after downloading
the project.

10. View the description about every coordinate system structure element, such as description, range,
units and default values.

A Coordinate system compare shows only Power PMAC saved
& coordinate system structure elements.

Note

Gate structure element

This supports Gatel and Gate3 structures. Depending on the detected hardware the type of gate drop
down will automatically populated. User can select type of gate and enter the index. Gate index can be
found from Project Hardware mode. Hoovering the mouse on the text box will guide how to enter the
index number. If you multiple gates then this feature very useful in comparing gate saved structure
element. Choose the chan structure elements from drop down under command column.

Clicking this option will open the Coordinate system compare dialog as shown...

Refresh
Gate view

~ | Select Gate Index: 0 Set as Primary column | Resetto Default | Copy from Primary | Filter: Show: Al ltems From: | Al ltems

Compare Gates

Select
Systemor || GateTypes Gate3
Chan

_._\ Command Default ACC-24£3(0] [Prim
T~ System v System

]
AdcAmpCtrl SFifffc02 Sfifffcoz
AdcAmpDelay 0 0
AdcAmpHeaderBits 2 2
AdeAmpStrobe  ffiffc sftfffc
AdcAmplitas 0 0
AdcEncClockDiv 5
AdeEncCul Sfifffc01 SHfficol
AdcEncDelay 0 0
AdeEncHeaderBits 1
AdeEneStrobe e Sfiffic
AdeEncUtoS

ClockPol

0
[
DacClockDiv 5
DacStrobe §Hic $HTF0000
EncClockDiv 5
EnclatchDelay [
FiltClockDiv a
GpioCtrl 50
GpioDir(0] 50

L]

Goiaflir11 S0
O Primary [ Different from Primary

Structure Element: AdcOffset(1]

Description IC channel encoder ADC bias correction

Range: -2147483548 to 2147483648
Units: 32-bit ADC LSBs.
Default value: 0

To view the Gate-channel user need to select Chan from the Select System or Chan drop down list.
Marked Red Square.
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Refresh
Gate view

Select
Systemor
Chan

CaptFlagChan

CaptFlagSel

EncCtr

User can...

1. View saved structure elements.

2. View current Gate structure, Gate-Chan elements against factory default values ($$$***).

3. Make any Gate system or Gate-Chan the primary column and other Gate system or Gate-Chan
structure elements are compared against the primary column.

4. Visually identify the different Gate system or Gate-Chan structure elements between primary and
regular Gate system or Gate-Chan elements.

5. Edit the Gate system or Gate-Chan structure elements and updates the Power PMAC on entering
the value.

6. Copy and paste single/multiple Gate system or Gate-Chan structure element cells from primary or
default.

7. Reset the Gate system or Gate-Chan structure element values to factory default with a Reset to
Default command available from the dialog.

8. Quickly search for an element either typing the text in the filter or picking a category from the
drop-down list.

9. Supports special custom filter. This feature allows user to customize the elements most
commonly used. The custom filter selected as shown below...

Gate Types Gatel v | Select Gate Index: 4 Set as Primary column | Reset to Default | Copy from Primary | Filter: Show: All ltems ~ || From: | All ltems
Command Default ACC-24E2A[4] [Prir All ftems
Chan v Chant Setup Elements

CaptCtrl 1 1 |Custom ... |

On clicking custom filter it will ook for flt file. This is simple ini file format. Typical file looks

like this...
| GatelFiiter fit - Notepad | *Gate3Fliter fit - Notepad
File Edit Format View Help File Edit Format View Help
|.Gatel .Gat93|
Gatel[x].Chan[y].EncCtrl Gate3[x].Chan[y].AtanEna
Gatel[x].DacStrobe Gate3[x].AdcEncStrobe

User can add any coordinate saved structured element as shown above and save the file as .flt.
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.Gatel is the category and it is mandatory to add .Gatel or Gate3 on top of the Gate filter file.
The custom file will be displayed in the Filter view and will be part of the list too. This will retain
for the current IDE session. The filter file name will displayed similar to picture from Motor
compare view.

10. Refresh the Gate system or Gate-Chan compare dialog if the values have been changed after
downloading the project.

11. View the description about every Gate system or Gate-Chan structure element, such as
description, range, units and default values.

Tools

The Tools submenu from Delta Tau menu shows Cam Sculptor, Advanced Tunng, Plot, Scope and Task
Manager. This is shown below inside the red box:

Delta Tau | EtherCAT  Window  Help

Communication Setup - P Start -
Terminal [#] Task Manager [f3] Tune
I Position

Watch

Status

Errors Display

Unselicited Messages

Jog Ribbon

Power PMAC Messages
Encoder Conversion Table
Update Firmware

Install Package

Device Imaging

%« 1« B 101E P K0S T %

Backup Restore

Tools » Tune
Troubleshooters b Plot
I Compare » Scope
[ Part Managers b Tune (Legacy)
| %Kil Motors Ctrl+ Alt+K Cam Sculpter
- Task Manager
Tune

The Tuning tool can be used to tune current loops and position (servo) loops the motors. “Tuning” refers
to the process of adjusting the gains in the control loop until the desired performance level is achieved.
This is a complete new tuning interface developed considering the usability and clean and clear selection
option.
New tuning interface is integrated with project. The tuning can be open from the project by double
clicking the Tune from Tools node from project as shown below. It is our recommendation to the user to
use the Tuning from Project. Benefit of using the tuning from project ...

1. Fully integrated to the project

2. On accepting the gain settings from tuning are written to the motor setup file.

3. Tuning settings are stored in the project. For example the move size, dwell time, filter frequency

values etc. will be per project.
4. Power PMAC IDE will continue to enhancing integration of tuning in the project.
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4 [T] ExampleProject

4 System
CPU

vvevwvew

Hardware
EtherCAT
EtherNet/IP (Deactivated)

Motors

Coordinate Systems

b Encoder
b Application

Tools
el

| Tune |

recommended.
Tuning interface can be access by clicking Delta Tau—>Tools->Tune as shown below.

Tools
Troublesho

Compare

oters

Part Managers

* Kill Motars

Ctrl+Alt+E

Tune

31 1121 RE]

Plot

Scope

Tune (Legacy)
Cam Sculptor

Task Manager

Note

We recommend to use Tuning from Project menu and not from Delta

Tau menu.

Tuning Window Layout
As shown below when Tuning is open from Project or from Delta Tau menu it will look like...

Tune

~ax

Current Loop Tune
Open Loop

Position Loop Tune

Motor: 1 v A

Position: -24680.216171 mu

Zero Position o
Amp Enable » o
Servo On o
:
Servo Diagram v
Trajectory Pre-filter
Diagram

Jwhy is my Motor not moving

Auto  Interactive

Basic | Advanced
Criteria

Feedback Reselution:
Bandwidth:

Damping Ratic:

Integral Ratic:

Structure Element:

0.001

0000

64000| cts/rev @

Gains | Analyss | Statistics

Statistics

Identify and Tune

-
&

Value

=

[

l{ Independent [ Standard

[ Position Loop  Trajectory Prefilter I

There are four section as marked by different color. In following section each colored box will be
explained. Resizing of Graph section is possible and can have bigger size.
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Common convention

0 Info icon on hoovering the mouse will display additional help regarding the setup parameter.
Tuning mode, Motor section
The left panel marked by Green box allows user to select type of tuning and on which motor.
In the picture you can see the yellow warning icon next to the motor number drop down. This Yellow
warning sign, warns user that the motor that is used for tuning is not part of the Project. There are two
possibilities ....
1. Motor is not in the project as shown below.. there is no motor under Motor Node.

4 [T ExampleProject
4 System
CPU

b
b Hardware
b EtherCAT
b EtherNet/IP (Deactivated)
Coordinate Systems
b Encoder
b Application
4 Tools

E Tune

Message will be: Motor <number> is not in the project.
2. Motor is under Motor Node but not fully configured. As shown below ...

] Solution 'ExampleProject’ (1 project)
4 [T ExampleProject
4 System
CPU
Hardware
EtherCAT
EtherNet/IP (Deactivated)
Motors
I &3 Motorl l
Coordinate Systems

A VYT Y

b Encoder

In this case the warning sign will say
Message: Motor <number> has not been fully configured through System Setup.
If the user has added the motor but not completed going through Topology blocks.
Message: Motor <number> has not completed Basic Tuning in System Setup.
If the user has added the motor and partially completed Topology block but not completed Basic
tuning.
Following picture shows more details about left panel.

Project
System
84



Current Loop Tune

e } Tuning mode

Position Loop Tune

Motor: 1

Motor number selection drop down. Warning sign indicate Motor not part of project
Position: -24680.216171 mu Position display for selected motor
Zero Position © | Zero motor position for selected motor
S C for selected motor
Amp Enable send OutO command
Servo On o Servo On sends Jog/ command

© | Send #*DKILL to ill all motors for safety.

Servo Diagram hd Open Power PMAC Servo diagram.

Trajectory Pre-Filter

e Open Power PMAC Prefilter diagram diagram. |

Why is my Motor not movin

For selected motor , if not moving click to find out reason.

Warning sign near the Motor drop down will give following warning on hoovering the mouse...
This motor was set up outside of the system setup environment. Tuning gains and Motor elements will
not be saved automatically. It is the user's responsibility to update/save those in their pmh files.

We recommend user to use System Setup to setup Motor and initially

tune using Basic Tuning Topology Block. This Basic tuning identifies
= system and comes up with gain settings. Using Advance tuning after

Basic tuning will reduce tuning time.
Note

Tuning parameter and performing tuning moves section

The middle section Blue area is for setting tuning parameters and performing tuning move. As shown
below ...

| Top level choice for selected Tuning mode |

:I—\ Parameter area depending on top level choice and sub choice. |

sty matone | (5

Help connected to help viewer displaying more detail about structure element.. |

].| Information about Power PMAC Motor structure element. ]

Structure Element: Motor{].Servo.Ki 2
Description: Servo integral gain term

Range: Floating-point

Default value: 0.001

All the different Top level choices and sub level choices are self-explanatory.
Common control from this middle sections are explained below...
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Tool Information | More information about the choices selected by user for Tuning |
Identify and Tune | Automatically identifies and come up with basic set of gain limits. |

Single Move | Makes a single tuning move based on user choices |

Live Tune | Continuous tuning move. User can change the gain and see the result at next move. |

window only safe gains must be entered in order not to damage the
motor or cause it to go unstable, potentially damaging equipment or

Note people.

Since the servo loop gains change as they are altered in the Tuning

Tuning status section
The bottom Red square shows the Motor status of currently selected motor. The statuses are grouped in
logical way. Status is continuously updated. The status area looks like this..

[ N/A Ampilifier Fault Fatal FE Limit Hardware Limit Software Limit ‘ [ Independent [ Standard ‘l ‘/ Position Loop Trajectory Prefilter

Hardware Limit ‘ Motor status (Normalh { Ampiifier Fault Fatal FE Limit
| Error status | | - wotran roreies I o | | ioies |

\E Motor type (independent,
Gantry leader) and [ Independent [ Standard 7[ Sorron Comtror Trajectory Prefiiter

servo algorithm (Standard, User)

Tuning Result section

After successful tuning move the result will be displayed as a graph in the tuning result section. It is
marked with Brown color. The bottom part of Graph shows result, analysis and Statistic in tabular form
for the move. Below image section shows information about this section....

Basic Servo Loop Tuning # 2] 4—{ Click here to extract and taks a snapshot of current move or move in progress incase of live tune.
~ter o _
s Graph Section.
0 Title will be displayed on successful tuning move.
« Click for graph setting
[ [
-15
20 —_
Gains | Analysis | Statistics -
- oo Data section
Damy Ratio 058 . . . . .
Rie T 1554ms Display Gain, Analysis and Statistic
e o
Peak Magnitude 435.67 mu L
Accept | <—| Accept to write gains value to motor setup (.msetup) file in the project (if exist)
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Graph settings are set of visual icons and on hoovering the mouse will display what are those settings. As
shown below....

2
“*" =
= =
(I ; 1] [show Legend |
Show Control Pane |
FFT Smooth
Q ='af t Q Ql
" ,,“, = I e r — 1
o Enable Horizontal Zoom | piEnableVertical Zoam

= fl

| Show Horizontal Scroll Bar | _‘Ts,,ow Vertical Scroll Bar

To Zoom in or out use mouse wheel or you also use Zoom pane as shown below. This will allow user to
choose area to zoom.

Step Move # “
D ~— Command Position 35
-1.59568095 ~— Actual Position

Show Control Pane

~ Servo Command  —
30

-1.595681

-1.59568115

The graph also supports measurement. Click the point on the graph to see measurement between two
points. The measurement is available all the time. Clicking the same point will remove the point.
This is shown below...

_
Step Move # “
5956809 -
— Command Position | >
— Actual Position Ctrl-
-1.59568092 ~— Servo Command 38 e
§ soEEe rojec
g 367
~ ¥ -1.59568094 —
o E =
52 ©
- r 41617758 Time, Seconds (10-3) p 4
-1.59568096 Position (10%6)
3 2 -1.593681 Normalized w.r.t. to home position
E 77922611 Time, Seconds (10%-3)
@ -1.59568098 [ Position (106)
s Al Normalized w.r.t. to home position
- AX: 36305 Time, Seconds (10-3)
-1.595681 AV 0 Position (1076)
: Normalized w.r.t. to home position

20 40 60 8 100 120 140 160

Time, Seconds (10~-3)

o

On successful tuning move the settings option dynamically changes and support user selecting Left and
Right axis
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o3

-

e

=
Left Axis: | Position N
Right Axis: ' Servo Command ¥
FFT Smooth
Order: 9 @

| {=q !

FFT (Fast Fourier Transform) will perform (FFT) of the data. . Choose whether to filter the signals or not
or whether to plot the vertical axes in units of decibels (dB). Choosing to filter the data will result in the
Power PMAC IDE performing a Hanning window filter on the data

FFT

Filter the signals In decibels

Smooth option will filter the signals chosen to plot with a moving average whose order can be set from 0
to 100:

FFT Smooth

Order: 2 s

The default filter order is 2. The filter sums groups of points (the number of points in the sum is equal to
the order of the filter) and then divides by the order of the filter. The equation of the filter is

1
bi = ;Z’ch:o A,
where p; is a point on the plot, where i runs from 0 to the total number of points on the plot, N is the order
of the moving average filter, and ax is a point of data in the group of points of size (N + 1) presently being
processed by the filter.

On successful tuning move data will be displayed under the graph. It will look like ...
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Goins Analysis | Statistics Gains| Analysis | Statistics Gains | Analysis  Statistics

Structure Hement Value Analysis Statistics Value
Motod 1] Servo Kp 190194 Max Bandwidth due to servo update frequency = 5647 Hz. Natural Frequency 1896 He
Motor{ 1] Servo Kb 200060039 | Bandwidth Selected = 18.05 Hr Damping Ratio 053
Mator 1] Serve. o o0 First Limit Found : Position Loop (Kp) Feedback Resalution (33.54 Hz) Rise Time 117 ms
Mot 1] Servo.kodf 290660039 |Second Limit Found 1 Velociy Loop (Kd) Feedback Resolution (43.12 He) Setting Time 11081 ms
Motor{1] Servo Kalf P T Limit Found : Load (Inetia) (45,62 Hr) Pesk Time 453ms
(R) Otner Gains | Fourth Limit Found: Servo Upaate Frequency (5647 He) Pesk hagnitude 023 mu
Meter(1]Stme 0 Ouvershoat 1416
Moter| 1Senvo ki ] BMS Folicwing Eror 003
Motor{1]Serve.Kuiff 0
Mtar{ 1 Senvo.Kel 0
Motor( ] SenvoKe2
Moterf1.SenvoKfl 0

accapt

Accept only available on Gain
Tah. On Accept the gains are
written to motor setup file
That is used in building
systemsetup.cfg file on build
and download.

k4

i Clicking this icon on the graph will allow user take a snapshot of the current tuning performance
and compare. The snapshot is static picture and the regular Tuning will continue. This is helpful if the
user likes some tuning performance then a snapshot can be taken and user can keep adjusting tuning
parameters to see if the performance improves or not.

‘ 4/20/2021 3:39:44 PM - =] X
4/20/2021 3:39:44 PM #
Tune - o X | 1.5956215 25
B oop Tunin — Desired Position
. B ocrscive ° I Basic Servo Loop Tuning # & | iesare s |,
Open Loop BEEN Advanced — ActualPosition. |25 -1.59562155 — Servo Command | __
Criteria Senva Command 135
Position Loop Tune: Encoder Resclution: 2000 asev O 15
5956216
Bt as62 B 2@ = 0 : -
5
Damping Raties 0 1 onf [ 5 E \'L—r—r
~ -1.59562165 |f
tegrlfatics 0 ' wiskE ° .
< .1.5956217
Motor: |1 <] A
Position: -1595622.4 -15
sition: -1565622.491 ot -2 -1.59562175
Zero Fosition o ; 20
Gains | Analysiz Statistics. 1.5956218 -25
AmpEnable & ( J) © o N 2
St o 0.s 1 1.5 25
MNatural Frequency 2301 He Time, Seconds
Servoon 4 () © Deenping Ratio 052
Rise Time n$1ms Gains | Analysis | Statistics
Pesk Time TN ms Statistics Value
Show Servo Diagram vebent . Natural Frequency 1896 Hz
T | I 1 RMS Followsag Error 0.02 Dam; Ratio 053
Show Prefiter Diagram o Renrieen Fe-Tune [orlliss
- s Rise Time 1417 ms
Stucture Eement. WA Settling Time 11061 ms
Related to Moter] Servo Kp. Peak Time 3M453ms
Peak Magnitude 023 mu
my Motor not moving! D B
Overshoot 14.16
" A RMS Following Error 0.03
= ] | [ oo ][ [
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Tuning Moves

Auto Tune Moves
Please make sure that it is safe to do Tuning moves. Tuning
A moves, like Step moves can vibrate the machine.
& It is recommended external Emergency Stop switch connected that
Note will kill the amplifier power in case of motor runaway or loss of
communication.

Position Loop Tune — Auto — Basic

Position Loop Tune.

@
LI

¢ @ @

°

- |[ e | [ ][

Interactive Tuning Moves
Please make sure that it is safe to do Tuning moves. Tuning moves
A can vibrate the machine resulting in machine damage.
& It is recommended external Emergency Stop switch connected that
Note will kill the amplifier power in case of motor runaway or loss of
communication.

Position Loop Tune — Interactive — Step

Position Loop Tune

| = oo | [
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Position Loop Tune — Interactive — Parabolic

Tune - 0 x
Curent Loop Tune o [lacive]  © . Parabolic Move & e}
Move Profie Command Velocity
Open Loop — ActalVelosty |,
step Parabolic Pinttopont  Sine/Sine Sweep @ — Following Envor
= R
Postion Loop Tune: Move Size Be @ fl ‘
W U. A ('\ |
Move Time: 50| mec @ v Vi) 7
Vo
Dwel Time: 500 msec []Enabled @ / 0
Kill Motor After Move: o >
GERN ServoLoop Fiters  Trajectory Prefiter
Motor: |3 - Galns B
Progortional Gain (Ko} 329537
Position:  1.2665 rev . .
Deraive Gain 1 00t ] W
Zero Position o -0 L s
Derivatve Gain 2 (it o .
Amp Enable 4 ( J) © | 'oeors! Gai [T T
Velocity Feedforward Gain 1 (&t 16683341 Goins | Anaiyis| Statistics
' L]
sevoon 4 (I Velocity Feedforward Gain 2 (i) o Satietics Yot
el Cor 08
— @ | Acceention Fesatonnars Gain (a: arsmne e o
Friction Feedfonward Gain (KT o e fe o
Show Servo Diagram RMS Foliowing Eror 0
Servo Miscelloneous
R Integral Mode (Swzvint: 0
Disgram FatalFollowing Eror Limit GatalFelinit: 1
Servo Output Limit (MaxDack 2ssaan .
Tool information Single Move | | Liv Tune
Structure Element WA ?
Description: How far the Tyme Move selected showkd mave during testing.
Range: Non-negative flostng-eint
iy is oy Molor nt moxing. | Defavitvaoes 1000
[ | [ ][

Position Loop Tune — Interactive — Point-to-point

Tune - o x
Current Loop Tune Auto | Interactive 0 R Point-to-point Move & [3
1 11 Command Position
Open Loop Move Fruitc] — hcwalPosition | 09
Step Parabolic Pointto-point | Sine/SineSwees ) / - ‘D::dZm ba
Position Loop Tt
e Move S 05« o r” \ be
/
Velocity: 5 arsec o ! \ o8
\ H
Zeceleration Time (s} 0 meec (@ 0 f‘ \ bs
f \ 04
5 Curve Time (T 00 meec (@ 0 / \
i 02
Deceleration Time (T 0 msec & O [ \
. 02
Motor: 1 “1 & 5CurveDeceleration Time (Tsd): W omsee @ O - o ba
Position: -1S55681.46625 o Dl Teme: 0] meec [ Enabled O N
] 2 4 6 o8 -
P — o il Motor Aftes Move: Move in Qe Directien o .
Gains | ServoLoop Fiters  Trajectory Prefilter T r—
AmpEnstle @) O | Gaims
Analysis
Propartional Gain (Kp): 166813.62 P —
sevoon @) 0 Derruative Gain 1 (Kvft), 2091 Move sze: 05 ct
Move time: 500 msee
BT ; S
Jeration Time (Ta): 100 ms
Integral Gain 0 [CGELC] Accelaration Time (Ta): 100 mase
§ Curve Time (Ts): 100 msec
Show Servo Diagram
elacity Feedforward Gain 1 (Kef): 3442081 Decelerstion Time (Fd: 100 msec (Accelesation Time (Te])
5 Curve Deceleration Time (Fd): 100 msec (5 Curve Time (1)
Show Prefilter Diagram - = -
ToolInformation SingleMove | | LiveTune
Structure Element: /A @
Deseripon: Length of time the motor will be stopped.
Range: Non-negative floating-point
Why is my Motor not moving? Default value: 500
[ W ] |[romeer J[ e | [ e

Above plot showing Position with Desired Velocity and InPos.

To plot In Pos bit successfully user must set the In position band
Motor[n].InPosBand.
Point-to-point move requires updating tuning package using

Note Package installer.

Project
System
91



Current Lop Ture sute necive|  © Point-to-point Move &
— Command Velosity
Gpen Loep R Piofle — ActualVcty 19
Sup Pusbotic  [JPORISRSl Sine/Snesncer @ — Doz s
Postion Loap Tune nbes
Move Sie w5 a ° bz
velocity: 5 aree 0 05
Accelerston Time (Tah W] mee @ 0 3 Psg
: s
5 Curve Teme (%) W om0
o3
Decelerstion Tine (T W e 8 0
oz
Motar (1 =14 SCure Deceleration Time () e & 0 L
Fosition: rseseoseszs | DwelTime 0 e ] Enabled O E )
il otor Afer Move Mowe in One Dirsction : o '
Zroposton @ Mot S °

Gane | Servo LoopFiters  Tjectory Prefiter
AmpEnable @) 0 | Gains

Gains| Anslysis | Statisties

2 | Gin (K} 16691362
roportianal Gain (Kp} Mave Type: Point-to-paint
sevoon M) O | o it s Mo detia

Move time: 500 msec

@ | Deative Gain2 (kvifol: [l Dwell acded after move: 500 msec

ion Time (Tal:
[—— S Acceleration Tine (Tak: 100 msec
S Curve Time [E}: 100 msec

Velocity Faedforward Gain 1 (K 321 Deceleration Tine (Td): 100 msec (Accalesation Tinme (Ta))

sC Time (Tad): 100 msec {5 Curve Time (1)
Show Prefilter Diagram
Single Mave | | Live Tune

Stucture Element: N/A
Descrgtion: Length of time the motor will be stopped.
Range: Hon-negstie fiosting-point
Defautvalve 500

Show Servo Diagram

Why is my Mator not moving?

| [E==

Above plot showing Velocity with Desired Velocity and InPos
Position Loop Tune — Interactive — Sine/SineSweep

Fatal FE Limit Hardveare Limit

Tune - o x
Current Loop Tune Aso Imeacive. @ Sine Sweep Move # [£]
. Command Position
Open Laop —Actual Packlon 80
Step Paraboic Fointto-pont  Sine/SineSweep O — Following Error
Position Loop Tune: o
Sweep Method: Linear Logaritmic
“ ®
Start Frequency. 1 e ]
05
End Frequency: 0] M o
Sweep Size: 03] rev o
Sweep Time: 3 Seconds @ g
Motor. |3 - Kill Motor After Move o
Position:  1.2865 rev GaRl senvo LoopFilters  Trajectory Preflter { w
Gains
Zero Position o s <100
Proportionsl Gain (Kp) 49329537 1
X T
Amp Enable 4 ( J) © | Dervotive Gain | (oo 16693341
Derivative Gain 2 (bl [) Gaing | Analysis Statistics
n 4 o
S » Integral Gain (Ki) 00047186282 Statistics Value
RS Following Error 003
— @ | Velosty Feediomard Gain | 4 16693341
Velocity Feedforward Gain 2 (KAt )
Show Servo Diagram
Acceleration Feedtorward Gain (Kaff) ez
Show Prefilter Friction Feedforward Gain (X1 0
Disgram
Servo Miscellaneous
Integral Made (SwZvint o
Tool Information | Single Move ‘ Live Tune
Suucture Eiement. N/A
Description How far th Sine / Sine Sweep command should move during testing.
Range Non-negative floating-paint
Why s my Motor not moving | Defautvae: 100
[ Fatal FE Limit Hardware Limit it ‘ { Independent { Standard 1 [

Open Loop Moves

Please make sure that it is safe to do Tuning moves. Open loop

Tuning moves, like Step or Sine/Sine Sweep moves can runaway in
= case of loss of feedback cable or communication

It is recommended external Emergency Stop switch connected that
Note will kill the amplifier power in case of motor runaway or loss of

communication.
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Open Loop — Step

Current Loop Tune

Position Loop Tune

Motor: [ 3

Position;  -4.3485 rev.

Zero Position o
Amp Ensble 4 (I ©
sevoOn 4 () ©
———
Shaw Servo Diagram

Show Prefilter
Disgram

tatus

[:,uu mutatio

Sep Sre/Smasaesy O

Step Parometars
e— ™
Test Time: 25 meec O
Repetions: B °

Toot Wormaton

Structure Blement: N/A

108 Mmoo 0

- a *
Open Loop Step Move # 5]
5
— — Actua Veoity
— Servo Command
15

Time (ms)

&

Description:  How
Range: Positive integer
Defauitvalue: 100

[m stor Status

[ I i I s

s

o s st

Standard

vo Algorithn

]

Open Loop — Sine/SineSweep

Tune

- o x
Camtionn T Sep [GneiSnetmes  © Open Loop Sinesweep Move # e
— Acuul Velocly
e
Sweep Method: Linear Logarithmic L]
Position Le i 15
skion Lop Tune Amptice: 0 ™ OB xmmon O
Start Frequency: 1 M o by
052
nd Frequency: WK 0 3
Sweep Time: 3] seconss @ £
as<
Motor: 3
-15
Position:  0.843500 rev
Zowo Position @ 25
° 05 h 15 2 25 )
Time (ms) (103)
Amp Enable 4 ( J) ©
Gains | Anatyis| Stststcs
sevon t (B © Suatitics Value
o
Show Servo Diagram
Show Prefilter
Diagram
Structure Flement N/A @
Descripticn:
ange: Positive fiating-point
Why is my Motor not meving | Ceftvake 10
-Commutation Status Motor Status Motor Ty, Servo Algorithm Filters
e | e oo e e | e || e || e

Current Loop Tune — Interactive
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- o x

Tune
Current Loop Tune o s © ) Interactive Move ® @
— ncts curen:
Open Loop ) sl " "
Excitation Magnitude: 0| bis @ )
-
Position Loop Tune n
P Magnitude: 000 s O {
Eacution T w0 mec © .
= \
InteealGain (iGain, aanz)
B . |
Motor 3 Sack Patn roportionsl Gain (poGain 32604 ]
Postion: 0196250 rey | Phae A tadias S o |
» Phase B (oias) BT
ZewoPosition @ 0s
Amp Enable 4 () ©
Gaing | Anaiysis| Statstics
sevoOn 4 () © Seattstics vatue
Rise Time 199 ms.
A o Resk Time sesams
pesk Magniuce 1293 counts
overs ;
Show Servo Diagram s =k
bamping tano o
Natural Frequency W22 K
Show prefiter serng e .
Dizgram
Toal nfarmation Single Move | | Live Tune
Sovcture Eiement
Description:
Range:
Wiy is my Motor not moying | DefRUR ake:

[

Current Loop Tune — Auto
While in move progress bar is displayed.

& x

Current Loop Tune. . e o " Auto Current Loop Tuning @

Open Loop
ME— =0

Position Loop Tune

Motor: 3
Position:  2.385 rev
Zero Position o
Lo
1 2utn Cumert Locp Tuning x® 10
AmpEnable 4 ( J) © |
o
perstion i progress —— ains | Anatysis | Statistics
sevoon 4 (I © I Structure Element Value
et Abort and kil
T -
(© vore densis
T

Show Servo Diagram

Show Prefiter
Diagram

Tool nfarmation

Structure Element:
Description:
Range:

Defoult value:

mmm | ][]

Fatal FE Limit

Click on More details to see the messages coming out of the move. The messages are also logged in
Power PMAC Message window.
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Current Loop Tune o

Open Loop

Output logged to Power PMAC Messages

4/20/2021 3:17:44 PM #

— Servo Command

400 600 800 1000 1200¢
Frequency (Hz)

Gains | Analysis | Statistics

Statistics Value

Number of Samples 2258

Peak Frequency (Serve Command) 3.033 Hz

Filter Window Type Hanning Window

Filter options

All the filter values are stored in the project, whenever project is loaded the previously set filter values are
restore. Filter values are stored on the Power PMAC when the project is build and download so if the user
upload the project from Power PMAC the filter values will be restored.

Two types of filter available with any type of interactive move, either single move or live tune.

Servo loop filter

Following are configuration screen for setting Servo Loop filter.
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Mowe Profile

Step Parabolic Point-to-point Sine / Sine Sweep o

Mowve Sizes OS5 | rew Lid

Move Time: 500| msec L ]

Druvell Tirme: 500 msec [] Enabled @B
Kill Motor After Move Mo in One Direction o

Gains Serve Loop Filters Trajectony Prefilter

(=) Position Loop Low Pass Filter
Buttenworth Onder: None RE23 2ad 3ed drk Stk

Cut-off Frequency: 0.000 1129.000

(=) 1st Motch Pole-Zere Specification

(=) 2nd Motch Pole-Zero Specification

(=) Welocity Loop Feedback Low Pass Filter
(=) Welocity Loop Feedforward Low Pass Filter

~) Coeffickents

Tool Information ]

Structure Element:  P/A

Description: Hew far the Type Move selected should move during testing.
Range: Mon-negative floating-point
Default values 1000

Hz

o
o

Single Mowe | [ Live Tune

Gains Servo Loop Filters Trajectory Prefilter
(») Position Loop Low Pass Filter

Butterworth Order: None 1st 2nd 3rd 4th 5th

Cut-off Frequency: 0.000 1129.000

Gains Servo Loop Filters  Trajectory Prefilter

(%) 1st Notch Pole-Zero Specification

None Enabled
Resonance Frequency: 0.000 1129.000
Complex Zero Frequency: 0.000 1141.000
Complex Zero Damping Ratio:  0.000 1.000
Complex Pole Frequency: 0.000 1141.000
Complex Pole Damping Ratio:  0.000 1.000

Hz
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@ 2nd Notch Pole-Zero Specification

Resonance Frequency: 0.000
Complex Zero Frequency: 0.000
Complex Zero Damping Ratio:  0.000
Complex Pole Frequency: 0.000

Complex Pole Damping Ratio:  0.000

Butterworth Order:

Cut-off Frequency: 0.000

Butterworth Order:

Cut-off Frequency: 0.000

Gains Servo Loop Filters Trajectory Prefilter

Gains Servo Loop Filters Trajectory Prefilter

(®) Velocity Loop Feedback Low Pass Filter

None

(®) Velocity Loop Feedforward Low Pass Filter

None

(i ]
1129.000
1141.000 0 Hz ©
1.000 0 Li ]
1141.000 0 Hz ©
1.000 0 L1
1st 2nd 0
1129.000 0 Hz ©O
st 2nd 0
1129.000 0 Hz ©

Trajectory Prefilter

The Trajectory Prefilter Setup is used to enable the Trajectory Prefilter feature of Power PMAC and
configure whether to use it as a Notch Filter, a Low Pass Filter or both as there are two filters available
which can be applied to the trajectories. The Trajectory Prefilter filters any trajectory that the Power
PMAC generates before commanding it to the motor in order to prevent low frequency oscillations from
occurring at the machine’s end effector.
Following are configuration screen for setting Trajectory prefilter.

Gains Servo Loop Filters | Trajectory Prefilter
None Single Low Pass Single Notch Double Low Pass Double Notch Notch and Low Pass 0
Resonance Frequency: Hz Hz 0
Complex Zero Frequency: Hz Hz 0
Complex Pole Damping Ratio: (i}
Complex Pole Frequency: Hz Hz 0
Complex Pole Damping Ratio: 0
Update Rate: servo cycles 0
Plot

The Plot window can be used for gathering data from within Power PMAC and plotting it. This tool
cannot be used for real-time plotting; for this case the Scope tool should be usedt. The Plot window can
be configured through four steps:

1. Possible Data Sources

2. Datato Sample
3. Data Processing
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4. Plotting

These steps are outlined at the top of each pane in the Plot window as shown below:

File  View  Gather Options

Step 1 - Possible Data Sources Selected Preset  Your Preset Name Here - [ Save ] [ Delete ]
|
Quick | Detailed | Manual Step 2 - Data To Sample Step 3 - Data Processing Step 4 - Plotting
= Sys Left Ads
D Motor Time(sec)
--DCoord
|:| EncTable
--|:|{ ACC-BE ) Gate2[0]
--|:|{ ACC-24E3) Gate3[(]
([T ACC-B8E ) GatelO[0]
(-] UserGlobal
Right Awis
R Scale Factor = 1
ampling ings Horizontal Axds
U s
_ ime(sec
(") Phase
o Function = -
LliEL MEkE Sys.ServoCount.a
Gather duration (ms): 500.00
@ Servo Max Gather Samples: 1000
Sample Period: 10 0 1000 s

In the main plot window clicking on the Gather Options menu will list some options to change how a
gather is performed.

Gather Options

Legacy Mode
Auto Plot

Legacy Mode

Legacy Mode causes the Plot to gather data in the same method used prior to IDE version 2.1. Data
begins to be stored in a buffer on Power PMAC when the Gather button is pressed until the Gather Max
Samples is reached. When the Upload button is pressed, the data is stored in a file on Power PMAC and
then transmitted to the user’s PC and formatted for plotting.

Legacy Mode will be automatically enabled when the Plot control is connected to a device with firmware
older than 2.0.2.64, or when the device is detected as being under heavy load. Devices detected as being
under heavy load may have Legacy Mode disabled, but they are at increased risk of the gather being
interrupted or data being lost. If either condition occurs the user will be notified. The screenshot below
demonstrates the indication that legacy mode is enabled:
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Plot : online[:uu-tg.zzﬁss.l_blélg1

File  View  Gather Options B

Selected Preset  Your Preset Name Here - [ Save ] [ Delete ]

Step 1- Possible Data Sources

Quick | Detailed | Manual Step 2 - Data To Sample Step 3 - Data Processing Step 4 - Plotting

|:| Sys Left Auds
(] Motor Timelsec)
|:| Coord
|:| EncTable
-] ACC-5E ) Gate2[0]
-] ACC-24E3 ) Gate3[0)]
-[C]{ ACC-68E ) GatelO[0]
(-] UserGlobal
Right Awxis

] ] Scale Factor = 1
Sampling Settings Horizontal Axds
Gather Data Offset =0 .
D— Time(sec)

(") Phase —_—
A Function = - <<
SR HEE Sys.ServoCourt.a
Gather duration {ms): 500.00
@ Servo Max Gather Samples: 1000 —
Sample Period: 10 0 1000 = e

Auto Plot

Auto Plot saves the user from needing to press the Upload Data and Plot Data Buttons. When
Gather.Enable changes from a value of 3 or 2 to 1 or 0 a plot is generated using the current settings in

the Plot Control. Auto Plot may only be enabled while Legacy Mode is disabled.
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Step 1 — Possible Data Sources

There are three tabs in the Plot Window underneath the heading “Step 1 — Possible Data Sources”: Quick,

Detailed, and Manual.

Quick Plot

The Quick tab only displays motors that have been enabled (i.e. Motor[x].ServoCtrl > 0).

File  View  Gather Options

Step 1- Possible Data Sources

Quick | Detailed | Manual

Motor1
[ Motor2

Sampling Settings

U

() Phase

Gather duration {ms): 500.00
@ Servo Max Gather Samples: 1000

Sample Period: 10

Selected Preset  Your Preset Name Here

Step 2 - Data To Sample Step 3 - Data Processing

Time(sec) Time{sec)

Motor[1] Act Velocity

> Motor1] Cmd Velocity
Motor[1] Act Acceleration
Motor[1] Cmd Acceleration
<< Motor{1] Following Emar
Motor[1] Servo Cmd Out

Motor[1]igemd
==

<L

4 1 k

Motor[1]. Act Pos Motor{1] Act Posttion
Motor{1].DesPos Motor[1] Cmd Position

Scale Factor = 1

s Deta Function = Motor -
Sl St [1].DesPos.a

-

<L

x>

x>

<L

[ Save ] [ Delete ]

Step 4 - Plotting
Left Auds

Right Awis

Horizortal Auxis

Time(sec)

Selecting the enabled motor automatically puts commonly used motor structures into Step 2’s and Step

3’s panes.

Detailed Plot

The Detailed tab shows all of the available structure trees whose structures can be plot. Click the plus
button () next to each structure tree’s name in order to display all of the elements or substructures within

that tree:

5Step 1 - Possible Data Sources

Detailed Manual

.. Sys

-] Motar

&[] Coord

&[] EncTable

&[] ( ACC-5E ) Gate2[0]
-] { ACC-5EP3 ) Gate3[0]
-] UserGlobal
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Click the check box to the left of the structure or element to be included in Step 2 as a data source to
sample.

Manual Plot
Clicking the Manual tab allows the structure name to be entered if the exact structure name is known:

5Step 1 - Possible Data Sources

orus

Commands Can not be used for gather.
Like...

55, 5587 5587

Reboot, H<Mator Number=0ut<\alue:,
Kill and all other posssible Online
Commands

For example, Motor[1].ActPos could be entered to gather that structure directly.
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Step 2 — Data to Sample
Select the data source to be sampled by clicking the data source and then clicking the double right arrow
(=)) button to add the data source to the Data Processing field for use in Step 3:

Step 2 - Data To Sample

Time(sec
Mator[1].DesPos
Mator[1]igemd

Al o
!n

Clicking the double left arrow (=) button will remove an item from Step 3 and put it back into Step 2.

Step 3 — Data Processing

To choose how to offset and scale the data multiply the raw data by a constant and/or add a constant to it
before plotting the data.

All data is, by default, not scaled (i.e. it is multiplied by a scale factor of 1) and has an offset of 0. In order
to modify the scale factor or the offset first select the data source required and then click “Scale Factor”
or “Offset” as shown in the red box below:

Step 3 - Data Processing

Timelsec

Mator[1] Cmd Postion
Mator[1] Act Velocity
Mator[1] Cmd Velocity
Mator[1] Act Acceleration
Motor[1] Cmd Acceleration
Mator[1] Following Emor
Motor{1] Serva Cmd Out

Scale Factor =1
Cffset =0
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This opens the “Process Data” window as seen below:

ks

® Process Dat o)l s
Scale and Offset Data Processing
Scale Fau:t-:url 3
i Function Mame Ffc) = Motor[1] Act Posttion
4
Process = Scale Factor ™ ( Motor[1].ActPos )+ Offset

Ofief” Available P 5 Addi+) -
D Wallahle rrocess ey

6
Available tems: — Time(zec) -

9
Insert / ‘ ‘ |pdate 8 ‘ ‘ Cancel ‘

The various elements of the Process Data screen are described below. Each description corresponds to the
superscripted red numbers superimposed in the screenshot above:

Scale Factor (1):
This number multiplies the data item as shown in the equation in Process (4).

Offset (2):
This number will be added to the product of the data item and the scale factor as shown in Process (4).

Function Name (3):

This is the name of the result of the data processing as listed in the box under “Step 3 — Data Processing”
on the main Plot screen.

Process (4):
Process is the result/output of the data processing. In other words “Process” is equal to the expression

shown to the right. By default the process is simply to multiply the data item selected by the Scale Factor
(1) and then add the Offset (2).
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Available Process (5):
This dropdown menu shows all of the processes which can be included in the Process (4) equation:

Available Process:  [REIE] 7| | Add
Available tems: Subl)
Mul()
Divl)
1st_Derivative{d/dt)
2nd_Derivative(d2/dt) o
And(&)
O}

The functionality of each process in the list is described in the table below:

Process Symbol Functionality

Add(+) Adds a number* specifed in the Process equation to the Data Item
Sub(-) Subtracts a number! specifed in the Process equation from the Data Item
Mul(*) Multiplies a number? specified in the Process equation by the Data Item
Div(/) Divides the Data Item by a number? specified in the Process equation

1st_Derivative(d/dt) Performs the numerical 1* derivative of the Data ltem

2nd_Derivative(d¥dt?) | Performs the numerical 2" derivative of the Data Item

And(&) Performs a bitwise AND with the data and a number? specified in the Process
equation

Or()) Performs a bitwise OR with the data and a number? specified in the Process
equation

This number can either be a hard-coded constant or another Data Item selected in Available Items (6).

After selecting the process to use click the button to the right of the dropdown menu to add that
process to the Process (4) equation.

Available Items (6):
Other Data Sources can be incorporated into the Process (4) equation. To do this click the “Available
Items” dropdown menu to select the Data Source required to be added to the Process equation and then

click the (% ] button:

Available tems:

Matar[1] Act Position
Mator[1] Cmd Position bed
Mator[1] Act Velocity

Mator[1] Cmd Velocity

Maotor[1] Act Acceleration

Mator[1] Cmd Acceleration

Mator[1] Following Emor _—
Motor{1] Servo Cmd Qut a0

Insert (7):
Click this button to insert the data processing entry into Step 3’s list of items back on the main Plot
screen.

Update (8):
Click this button to update this entry, if it already exists, with the settings selected.
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Cancel (9):
Click this button to cancel modifying this entry.

Step 4 — Plotting
In Step 4 the items to be plot can be confiured to specific Axis. The axes available are the Left Axis, the
Right Axis and the Horizontal Axis.

To add an item to an axis select the Data Source required to be added from Step 3’s list of items and then
click the double right arrow button () next to the list box:

e Click the arrow () indicated by the superscripted red “1” shown in the image below to add the
data source to the Left Axis.

e Click the arrow () indicated by the superscripted red “2” shown in the image below to add the
data source to the Right Axis.

e Click the arrow () indicated by the superscripted red “3” shown in the image below to add the
data source to the Horizontal Axis.

Step 3 - Data Processing Step 4 - Plotting
Left fuiz
Maotor[1] Act Position

Time{zec
-3. il — Position

=

=
Motor[1] Cmd Position ..
Motor{1] Act Velocity
Maotaor[1] Cmd Velocity
Motor[1] Act Acceleration
Maotor[1] Cmd Acceleration ) .
Metor[1] Fellowing Emaor Right feds
Motor{1] Servo Cmd Out Motor[1] Cmd Velocity
Horizontal Auds

Scale Factor = 1
Offset =0

« | | Time(sec)

Ll
O

Lo

Function = Motar -
[11.ActPosa™
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Click the double left arrow button (=) next to each axis’s list box to remove that item from the axis:

e Click the arrow (<)) indicated by the superscripted red “4” shown in the image above to remove
the data source from the Left Axis.

e Click the arrow (=) indicated by the superscripted red “5” shown in the image above to remove
the data source from the Right Axis.

e Click the arrow (/) indicated by the superscripted red “6” shown in the image above to remove
the data source from the Horizontal Axis.

Gathering and Plotting
The final step is to gather, upload and plot the data.

Sampling Settings
The sampling settings controls in Step 1 sets how many samples are gathered per data source and the
sampling period for gathering:

Sampling Settings

(") Phase lJ
9 Servo Max Gather Samples: 3639

Sample Period: 10

The “Sample Period” is in units of servo periods. For example, if the sample period is set to equal to 1
then this will sample every servo period.

“Max Gather Samples” specifies the maximum number of data points to sample per source.

Selecting the slider underneath “Sampling Settings” will show how many seconds of data will be gathered
based upon the “Max Gather Samples” and the “Sample Period” settings chosen.

The plot program supports gathering at the Gath _ ,
Phase rate as well. The settings are similar to o Ensamb'l'g "D 3
H H er.cnable= P
Servo rate sampling settings. Gather Addr{0}=Sys ServoCount.a
Gather.Addr[1}=Motor{1].ActPos.a
The Gather Settings window in the lower left gat:er.ﬁgrgrmotorﬂ}.Des}:os.a |=
H ; ather.Addr{3]=Motor{1].igcmd.a
corner of the Plot W|_nc!ow (shown on the right) Gather Addr]4]-Motor[2] ActPos a
shows settings describing the sources to gather, Gather Addr{5}=Motor[2] DesPos a
whether to use servo period or phase period, Gather.Addr{6]=Motor{2]igemd.a
etc., that will be used for gathering. Gather.ftems=7 -
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Gathering
To start gathering the data click the “Gather Data” button as shown in the red box below:

Step 1 - Possible Data Sources Selected Preset  Your Preset Name Here Save ] [ Delete

Quick | Detailed | Manual Step 2 - Data To Sample Step 3 - Data Processing Step 4 - Plotting
[¥]Motor1 Left Aodis
~[CIMotor2 Time(sec) Time(sec) >

Mator[1].Act Pos Mator[1] Act Position -
Motor{1].DesPos [ Mator| [I | Cmd Position |
Mator[1]igemd Mator[1] Act Velocity

Motor1] Cmd Velocity
Motor[1] Act Acceleration
Motor[1] Cmd Acceleration
Motor[1] Following Emmor
Motor[1] Servo Cmd Out

Motor[1] Cmd Position

x>

_ . =

] ] Scale Factor = 1
Sampling Settings Horizontal Axds

Gather Data Offset =0 =

U - Time(sec)
<]

Function = Mator <<
Upload Data [1].DesPos.a

(") Phase

Gather duration (ms): 500.00
Max Gather Samples: 1000
Sample Period: 10

Plot Data

The progress meter, which is located beneath the “Upload Data” button (surrounded by a blue box in the
image above), will fill up with green as the data is being gathered. Once the meter is full with green click
“Upload Data”. The process can be stopped while gathering data by clicking the “Stop” button - this
replaces the “Gather Data” (surrounded by a red box in the image above) while data is being gathered.

After clicking “Upload Data” and the data has been uploaded click “Plot Data” (surrounded by a purple
box in the image above). This button will be grayed out until the data has been successfully uploaded.
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Plot Tools
Clicking the “Plot Data” button opens a plot for the selected data sources. In this example the actual
position of motor 1 is being plotted on the Left Axis as a function of time on the horizontal axis:

F =

@ PowerPMAC Plot o[ [ESm)

File | View Tools

Power Pmac Plot
|— Molordi] Act Positon |

et
[4=]
=
[=]
=
—
=
=]
E
7]
=}
o
=
o
=
=
[=]
=
[=]
=

1.0
Time(sec)

Tools for Saving and Exporting Plots and Raw Data
Clicking the File menu shows tools for loading and saving plots:

@ PowerPMAC Plot
File | View Tools
Open Plot
Save Plot

Save Raw Data

Open Plot
Opens a plot saved previously with the “Save Plot” command.

Save Plot
Saves the contents of the current plot and the plot formatting settings in the “*.ppp” file format.

Save Raw Data

Saves the raw data contents of the plot without the plot formatting settings. This file is in the “*.txt” file
format. This file consists of tab-delimited columns. The first row is the name of the data source.
Subsequent rows contain the data points in double precision. The leftmost column is the first data source
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for the Horizontal Axis selected. The next column is the next data source for the Horizontal Axis. After
that, subsequent columns consist of the Left Axis data sources in order and then the Right Axis data
sources.

For example, motor 1’s actual and commanded position are on the Left Axis, the actual and commanded
velocity on the Right Axis, and Time on the Horizontal Axis as shown below:

j Plot : Online[10.34.9.226:55

File  View  Gather Options

Step 1- Possible Data Sources Selected Preset  Your Preset Name Here Save

Quick | Detailed | Manual Step 2 - Data To Sample Step 3 - Data Processing Step 4 - Plotting

Left Auds

Time(sec) Timelsec)
Motor[1]. Act Pos Motor[1] Act Position
Motor{1].DesPos Motor[1] Cmd Position
Motor[1]igemd Motor[1] Act Velocil

[ Mator| ll Cmd Velocity
Motor[1] Act Acceleration
Motor[1] Cmd Acceleration
Motor[1] Following Emmor
Motor[1] Servo Cmd Out Right Awis

Motor[1] Act Velocity
Motor{1] Cmd Velocity

Motor[1] Cmd Position
Motor[1] Act Position

_ . =

] ] Scale Factor = 1
Sampling Settings Horizontal Axds

Gather Data Offset =0
Time(sec)

(") Phase U
Function = (d/ct) Motor | =
Upload Data [1].DesPos.a

Gather duration (ms): 500.00

Max Gather Samples: 1000

Then the exported data file will appear as such (only the first few rows are being shown):

Time (sec) Motor[l] Act Position Motor[l] Cmd Position Motor[l] Act Velocity Motor[l] Cmd Velocity
.000000 73153818.000000 73153818.000000 5000.000000 5000.000000
.002000 73153828.000000 73153828.000000 5000.000000 5000.000000
.004000 73153838.000000 73153838.000000 5000.000000 5000.000000
.006000 73153848.000000 73153848.000000 5000.000000 5000.000000
.008000 73153858.000000 73153858.000000 5000.000000 5000.000000
.010000 73153868.000000 73153868.000000 5000.000000 5000.000000
.012000 73153878.000000 73153878.000000 5000.000000 5000.000000
.014000 73153888.000000 73153888.000000 5000.000000 5000.000000

O O OO OO oo

This can easily be imported into, for example, Microsoft Excel™ for further processing if desired.

Project
System
109




Tools for Filtering Data and Creating Power Spectra
Clicking the View menu will show some tools for filtering the data and plotting power spectra:

@ PowerPMAC Plot

These tools work as follows:

FFT

This tool will perform a Fast Fourier Transform (FFT) of the data. It is possible to choose whether to
filter the signals or not or whether to plot the vertical axes in units of decibels (dB). Choosing to filter the
data will perform a Hanning window filter on the data. If not, it will use a Uniform/Rectangular window.
The Horizontal Axis will not be logarithmic.

Smooth
This tool will filter the chosen plot signals with a moving average whose order can be set from 0 to 10:

Moving Average Filter @

Filter signals using a mowving
average fitter of order

-

The default filter order is 2. The filter sums groups of points (the number of points in the sum is equal to
the order of the filter) and then divides by the order of the filter. The equation of the filter is as follows:

—1lyn
Pi = 5 Li=0 Qe

where p; is a point on the plot, where i runs from 0O to the total number of points on the plot, N is the order
of the moving average filter, and ax is a point of data in the group of points of size (N + 1) presently being
processed by the filter.
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Saving and Loading Plot Configurations
In the main Plot window clicking on the File menu will list several tools:

-

@ Plot: Online[192.168.0.200:55H]

File | View

Mew Plot
Open Plot From File

Open Configuration File

Save Configuration File

Open Configuration File With Data
Save Configuration File With Data

Export Gather Data

These tools work as follows:

New Plot
This tool wipes this Plot window of all settings and shows a default, blank Plot window.

A The Plot Window will retain the plot settings chosen for this project
until a New Plot is clicked to wipe it clean.

Note

Open Plot From File
This tool opens a plot previously saved by clicking File-> Save Plot from within a plot of data as in the

screenshot below:

Lo B[]

© PowerPMAC Plot

View Tools
Open Plot Power Pmac Plot

Save Plot Bl Posion |

Save Raw Data

=
z
=]
=
c
2
=
[+
o
I
<
=
2
[}
=

1.0
Time({sec)
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Open Configuration File
Opens a configuration file containing the plot settings previously saved by clicking “Save Configuration
File” in this Plot Window.

Save Configuration File
Saves a configuration file containing the plot settings for this present instance of the Plot Window in the
“* cfg” file format.

Open Configuration File with Data
Opens a configuration file containing the plot settings previously saved, along with the data previously
saved by clicking “Save Configuration File with Data.”

Save Configuration File with Data
Saves a configuration file containing the plot settings for this present instance of the Plot Window along
with any data presently uploaded to the PC from Power PMAC in the “*.prj” file format.

Export Gather Data
Exports any data presently uploaded to the PC from the Power PMAC in the “*.gat” file format.

Selected Presets

Selected Presets allow for rapidly switching the gathered and plotted items to previously saved selections.
Once the plot contains the setup to be saved, type a name for the setup in the “Selected Preset” field
(boxed in blue in the image) and press the “Save” button (boxed in red):

- .
@ v oninettosa022655) R .

File  View Gather Options

Step 1- Possible Data Sources Selected Preset [Wotor1ActPoskbep Ml T | [ Delete ]
Quick | Detailed | Manual Step 2 - Data To Sample Step 3 - Data Processing Step 4 - Plotting
Left Auis
Time{sec) Time{sec) > —
: Motor(1] ActPos Motar1] Act Postion B Motor{T] Act Postion
o] Motord Motor{1].DesPos Motor(1] Cmd Postion .
Motor{1]igemd Motor{1] Act Velocity 33
Motor[1] Cmd Velocity
Motor[1] Act Acceleration
Motor[1] Cmd Acceleration
I Motor[1] Following Emor
Moter{1] Servo Cmd Out . Right fods
2>
Gather Setti - | | m | »
P Scale =
ampling Settings Horizorttal Axis
Gather Data Offset =
© Phase D . Timelsec)
- <<
Gather duration {ms): 1250
@ Servo Mazx Gather Samples: 5000
Sample Period: 5 0 5000 i
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To switch to a different preset, select the item in the “Selected Preset” field’s dropdown menu:

, ,

(| File View Gather Opticns l
Step 1 - Possible Data Sources Selected Preset  llflalledde sy H [ Save ] [ Delete ]
lotor
Quick | Detailed | Manual Step 2 - Data To mﬂg‘f“ﬂ‘&w Step 4 - Plotting
+~[¥] Motor1 Mator1CmdPosBkbsp Left s
D Motor2 Timelsec) Time(sec) H
- ElMator3 Motor[1] ActPos Motor{1] Act Position . Mator[1] Act Postion
.. Motoré Motor{1].DesPos Motor{1] Cmd Position .
Motor{1]igemd Motor{1] Act Velocity w53
Motor{1] Cmd Velocity
Motor{1] Act Acceleration
Motor{1] Cmd Acceleration
Motor{1] Following Emor
Mator{1] Servo Cind Out Right Axis

Scale Factor =1

Sampling Settings Horzontal Axs
Gather Data Offset =0 N
U Time(sec)

() Phase

Funiction = Motor - =
[1] DesPos.a

Gather durstion {ms): 1250
@ Servo Mazx Gather Samples: 5000

Sample Period: 5 [i} 5000 N

Alternatively pressing the Enter key, while the cursor is in the “Selected Preset” field and the field
contains the name of a previously saved preset, will load that preset. In order to delete a preset type its
name in the selected preset field or select it from the dropdown and press the delete button. To overwrite
an existing preset with different options select it from the dropdown menu or type its name in the Selected
Preset field, change the Sampling, Gather, Processing, and/or Plot options, and press the Save button.

Scope
The scope tool enable the plotting of data in near real-time. The interface looks like this:

Selecting the Data to Scope

Possible Data Sources
Detailed -

-] Time(msec)
- Sys

O.MQ.ZB&H]_. . | ] (o[ B
LPHOOESLDS

& Motor
- Coord
- EncTable
= (ACC-24E3) Gate3[l] . |
& ( ACC-62E ) GatelO[1] o : | |
- { ACC-59E3 ) Gated[2] |
-1 { ACC-36E ) GatelO[5]
i ACC51E ) Gata (6]
& (ACC24E25 ) Gate1[7]
-1 { ACC-59E ) GatelO[T]

Time(msec) -

-5 ( ACC-B4E ) GatelO[8] il '
-1 { ACC-TOE ) GatelO[3]
i UserGiobal
Channels Graph Properties
Offsst  Scale © futo Seale  Background Color [
() Manual Scale i
I
I
X Mods Properties
SEC/DIV msec
Time(msec) | @ | Gathersevocyoes =] (0.443msec)
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Under the “Detailed” tab on the left select the structure to scope. Click the plus button (#) to expand the
structure tree, right-click the structure and then click “Add Command to Channel” as shown below:

Possible Data Sources

@ Power PMAC E aﬁmy\gzssﬁ:sm] © S —
- S S —

PLOOI

==y X

Detailed | Manual

- Motor[0] A
~-+ue Motor[0].Abort Ta
-t Motor[0].Abort Te
-+ Motor[0]. AbsPhasePosForce
-t Motor[0]. AbsPhasePosFormat
-t Motor[0]. AbsPhasePosOffset
-t Motor[0].AbsPhaseFosSF

- Motor{0].AbsPosFormat

e Motor[0].AbsPosSF

|

-t Motor[0]. ActiveMasterPos
wl Motor{0]. Active MasterPos 5F

Time{msec)

B lctor{0] AcBos
-l Motor[0].Ad Add Command To Channel
e Motor{0] ActVel T

-+t Motor[0]. AdcMask

-t Motor[0]. AdvGain Charinels

-+ Motor{0].AmpEna

-wi Motor{0].AmpEnableBit
st Motor{0] AmpFault
b Motor{0] AmpFaultBit
--ut Motor{0]. AmpFaultLevel
-+t Motor[0].AmpWam
-+ Motor[0]. AuxFautt

Scale

~wi Motor{0]. AuxFaultBit
w Motor{0]. AuxFaulttCount

-t Motor[0]. AcFaultLevel
-~ Motor[0]. AocFault Limit <

Time{msec)

Graph Properties
@ Auto Scale  Background Color l_

(©) Manual Scale

X Puis Properties
SEC / DIV

Gather Servo Cycles |1

=] (0.443 msec)

I 4| m 3

Alternatively click the “Manual” tab and type in the command to add to the channel:

Possible Data Sources

Manual

Commands Can not be used for
gather.

Like...

885, 8857 5587

Reboaot, H<Mator
Mumber=Out<Values, Kill and all

The exact structure name must be entered. After typing the command click “Add” to add it to the channel.
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Changing Vertical Axis Settings

The offset, to add to the data, and thescale factor, by which to multiply the data, can be modified before
plotting by changing the Offset and the Scale fields, respectively, in the box underneath “Channels” as
shown below:

Channels

Cffset Scale

B vootnars o 1 JEl

To delete the command from the channel click the Delete button (@). To select this channel as the

primary vertical axis click the E] button. To change the properties of this channel click the Properties
button ().

Clicking the Properties button will show the Channel Details dialog box as shown below:

@ Channel Details : Motor[1].ActPos =R <=
Properties
Mirirmum 0] Mzdmum 100
Minar Unit 0 Major Lnit 10
Show Minor gridine [ Show Major gridine [
Symbal Type [None v]
[ Save ] [ Cancel ]

The minimum and maximum limits and the minor and major units for the vertical axis which this
command occupies can be set here. Note that these scales will only be used if “Manual Scale” is selected
under Graph Properties on the main Scope window.

To show or hide the minor and major gridlines select the Check boxes.

The symbol type to represent each data point can be selected. The symbol types that can be chosen are
shown below:
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® Channel Details : Motor1] ActPos =] =]

Properties
Minimum 0 Maxdimum 100

Minor Unit o Major Unit 10
Show Minor gridiine [] Show Major gridiine [~

v
None

Square

Diamond

Samor
Circle

XCross

Plus

Star

Triangle Down
HDash
Dash
UserDefined XH
Default 1 <

Click the “Save” button to save the settings and leave the Channel Details window.

On the the main Scope window choose whether to have the IDE automatically scale the Scope window’s
limits based upon the size of the data by clicking on “Auto Scale” (surrounded by a red box in the image
below) under Graph Properties:

S I .
@ Power PMAC Seope :Online(10.349.239:55H] | I MR = | B [z
——

Possible Data Sources c® c@ (}
" Detaled | Manual
e =
- Sys. Abort AllBit T -
ke Sys AbortAllCount
= Sys.AbortAllimit
= Sys. AdaptiveCtd
-l Sys BgDeltaTime
- Sys BgSleepTime
e
-1l Sys BgWdTimer —
i Sys.BgWDTReset . ‘ Time(msec)
= Sys. BufPos[ll]
I =l Sys. BufSizeEmr
ol Sys BusCt[]
-l Sys CamEnable
& Sys CardDPRAutoDetect Channels Graph Properties I

= S i Scale ® Auto Scale || [Backaround Color
el E]-__ " Vanual scae

= Sys ClockSource

= Sys.CompEnable
-kl Sys CompMotor
-l Sys CorfigloadEmr

-l Sys Coonds
<« Sys CPUFreq X Pods Properties

< Sys.CpuTemp HEC/ B E] msee
il Sys CPUTimerintr Time(msec) [ Gather Servo Cycles  [1 2] (0.443 msec)
& Sys Ddatal] o

Power PMAC Scope b

m

To choose Manual scaling instead select “Manual Scale” (surrounded by a purple box in the image above)

and set the limits in the Properties menu which is opened by clicking on the 7] button for the channel
whose limits are to be modified. To change the color of the Scope’s background click on the Background
Color button (surrounded by a blue box in the image above).

Changing Horizontal Axis Settings
The horizontal axis Time is in units of milliseconds. The horizontal axis’s properties are listed in the
bottom right corner of the Scope window:
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¥ Awiz Properties

SEC / DIV L vl MSec

Gather Serva Cycles |10 = (2.000 msec)

The seconds per division can be changed by clicking on the SEC / DIV button. The select divisions
available are 2, 5, 10, 50, 100, 200, 500, or 1000 msec.

The plot period can be specified by typing a value, in units of servo cycles, to the right of “Gather Servo
Cycles”. The Scope window will calculate the number of msec which the number of servo cycles chosen
occupies. The speed at which gathered points are plotted is calculated automatically. It appears next to
“Plotting is behind by x” below the live scope as “Filter = x” which indicates that 1 of every x points is
plotted. All data up to the allowed buffer size is retained for “Graph all Data points” even if it is not
plotted live. Information on how far behind the plot is can be seen on the bottom of the plotting area as
shown by the red box in the image below:

LLOO

Power PMAC Scope

Motor[1].ActPos |

Time(msec)

Plotting iz Behind by 411 msec
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Scope Controls
A number of tools are available for manipulating the Scope plot area as highlighted in the red box in the
image below:

@ Power PMAC Scope :Online[192.168.0.200:55H] =] =] =]

Possible Data Sources

----- = Motor[1].AbsPhasePc »
----- & Motor[1] AbsPhasePt Qi =——TMotcriil:ActEos]]

_____ < Motor({] AbsPhasePd - R ————— ===
----- i Motor[1].AbsPhasePe| o

----- wt Motor[1].AbsPosForm o
----- = Motor[1].AbsPosSF !
----- = Motor[1]. ActiveMaste
_____ < Motor]1] ActiveMaste T S P JE S S S
_____ < Motor{1] ActPos T S
----- s Motor[1] ActPos2 225841 4
----- - Motor[1].ActVel
----- =t Motor[1] AdcMask
----- s Motor[1] AdviGain
----- wi Motor[1].AmpEna Plotting is Behind by 250 msec
----- s Motor[1].Amp EnableE
----- st Motor[1].Amp Fautt Channels Graph Properties

""" i Motor{1].Amp Fault Bit Offset Scale @ Auto Scale  Background Color |
----- s Motor[1].Amp FaultLes = 3 | £

_____ < Motor1] AmpWam l_J Motor{1]. ActPos 0 1 =) ) Manual Scale

----- s+ Motor[1]. BICompSize
----- = Motor[1].BIDesPos
----- w Motor{1].BIDir

----- s Motor[1]. BlHysteresis
----- i Motor{1].BlockRegque
..... @ Motor{1].BlSize X s Properties

----- < Motor[1].BISlewRate SEC/DIV msec

----- w Motor[1] BrakeCff Del - Time(msec) (%] Gather Servo Cycles 10 <] (2.000 msec)

Power PMAC Scope )

4 1 3

The table below describes the functionality of each of the buttons:

Scope Control Symbol | Tooltip Description Functionality

Zoom In Makes the plot area occupy the entire Scope
£
window
B Zoom Out Returns the plot area to the upper right corner of
the Scope window
Iﬁ“ Start Starts gathering and plotting data
Stop Stops gathering and plotting data
Clear Graph Clears the plot area of the Scope window
= Open Plot from a File | Opens a Power PMAC Realtime Plot (*.csv) file
— (see next row down)
- Save Plot to a File Saves the plot’s contents to a Power PMAC

Realtime Plot (*.csv) file

Plot All Gather Points | Plots everything gathered so far (everything
el presently in the gather buffer) in the plot area of
the Scope window.
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Tune (Legacy)
The Tuning tool can be used to tune current loops and position (servo) loops the motors. “Tuning” refers
to the process of adjusting the gains in the control loop until the desired performance level is achieved.

The Tune tool can be used to configure filters for the position and velocity loops and also trajectory
prefilters.

Access the Tuning by clicking Delta Tau—>Tools>Tune:

Tune
Plot
Scope

Cam Sculptor
Task Manager

Although the Basic Tuning software provides “automatic tuning” of the servo loop this automatic tuning
is only intended as a starting point. It might get the motor to jog but probably will not tune the motor to
the exact performance specifications desired. Thus, it is recommended to always use the Tuning software
to do any interactive tuning in order to obtain the performance goals desired.

Tuning Window Layout

Clicking the “Tune” button in the menu shown above opens up this screen which is the default layout for
the Tuning Window:

Select various tabs, different screens of the
Tuning Window, here

A
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Tune : Online[192.168.0.200:55H]

=10l

Select Mator o4une _Postion Loop Irteractive Tuning | Trajectory Preiter Setup | Adaptive Control Setup | Interactive Fiter Setu
| +Motor 3 — Feedback Gains Trajectory Selection
Proportional Gain Id Step | Ramp | Parabalic Vel. I Trapezoidal Vel. | S-Curve Vel | Sinusoidal | Sinesweep | User Defined |
| Select the motor here | - I —sEn Sl Frres
Derivative Gain 2 ID Step Sizs |1DDD mu
teore Gain [ossosrns Sel_ect th_e test
Step Time  [500 = trajectories here
— Feedforwand Gains
Velocity Feedforward Gain 1 |4D .
Velooiy Feedfoward Gain2 0| Execute the move Opens a dialog box
ocity Feedforward Gain with this button for configuring servo
Accelerstion Feedforward Gain |0 |00p filters
Friction Feedforward Gain ID - m
Close the loop with this button | Integral Mode O Choose various options for the move here / Configure cross-
TREE 7~ coupling gains here
I Fatal Following Emor Limit IZDDD e Repetitive pling g
r Kill Matar r Move in One Direction [~ - 500 ms I if usin antry cross-
Open the ) Servo Output Limt P Afterthe Move Only o o COUpliggg K
LO(;{) with this Enable Closed Loop | Servo Nonfinearities et Pt 1 i
ems L
utton Input Deadband Size ID Fitter Calculator rr/ R .
\ — r = Choose which items to
j j Input Deadband Gain ID
Click this to & Eneble Open Loop e plot on the left and
Output Deadband Inner Size ID St Slainity Liessruntiplng St ”ght axes here
phase the Right Auds Servo Command . ..
motor with Output Deadband Outer Size ID . - | (horlzontal axlis Is
the phasing ——— [ e Output Deadband Seed O 4 o1 Seve Hoet Hagrem always Time)
mﬁthr(:thIth Commutation Moator Status / ‘ — Motar Type Servo Algorithm Position Loop Fitter Info. Trajectory Prefitter Info —|. |
Wi iC t e Status
M/A Amplifier Fault Fatal FE Limit Hardware Limit Software [fmit Active Active .
proganmec ( - / == (M( ( W Indicates
e motor T T
3 Info Cutput | Debug | Emor | Waming . Wh-ether a
previously .
Shows whether  H Shows which H Indicates —— trajectory
Some motor Shows the , the motor is servo algorithm whether a filter prefilter is
status bits are PowerPMAC’s independent or the motor is is being used in active for this
This box displayed here servo algorithm’s gantry-coupled using the position motor
indicates block diagram loop for this
whether the ~ motor
motor is Info, Output, Debug, Error, and Warning tabs display various information
commutated generated by Tuning Window

The first tab that opens by default is the “Position Loop Interactive Tuning” tab. This enables the
commanding of various test trajectories to the motors, to observe the motor’s response and then adjust the
servo loop gains accordingly.

To refresh this window right-click and click Refresh or hit CTRL+R on the keyboard. To connect to

another device right click and click Properties=>Connect to Device:

Properties

Refresh (Ctrl+R)

¥ Connect to Device
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To create a file containing values used to calculate servo loop filter or trajectory prefilter parameters that

have been configured in Power PMAC right-click on a blank gray space on the tuning screen and then
click “Upload Filter File” as shown in the red box below:

l‘ Tune : Online] 192.168.0.200:55H]

Current Loop Tuning | Open Loop Test | Postion Loop Auto4une  Postion Loop Interactive Turing ITlaJedury Frediter Setup | Adaptive Control Setup | Interactive Fiter Setup |

Select Motor

Enable Closed Loop

=100=]

Enable Open Loop

— Feedback Gains Trajectory Selection
Froportional Gain (Kp) 4 Step |Ramp | Parabolic: Vel. | Trapezoidal Vel. | S-Curve Vel. | Sinusoidal | Sinesweep | User Defined |
Derivative Gain 1 (Kvfb) 40 [~ Select Step Move Parameters
Derivative Gain 2 (Kvifb) 0 Step Size  [1000 —
Integral Gain (Ki) 9.9959957e-5 Properties 4
Step Time  |500 ms Refresh (Cirl+R)
— Feedfe d Gains —
Upload Filter File
Velocity Feedforward Gain 1 {Kwif) 40
Velocity Feedforward Gain 2 {Kviff) 0
Acceleration Feedforward Gain (Kaff) |0
Friction Feedforward Gain (KFf) 0
Integral Mode (SwZvint 0
sgral Wode (Swzvint) Mave Options
Fatal Following Emor Limit (FatalFelimit) |2000 r Kil Mator m Move in One Direction [~ v ms Hehﬁetmve
Lte love
Servo Output Limit (MaxDac) 28000 sl ]
Servo Nonlinearities
Select Plot tems
Input Deadband Size (BreakPosEm) 0 Filtter Calculator
Input Deadband Gain (KBreak) 0 Left Auds Posttion <
Qutput Deadband Inner Size (OutDbOn) |0 Set Gantry Cross-coupling Gars |
Right Auds Servo Command -

Output Deadband Outer Size (DutDbOR) |0

Output Deadband Seed (OutDbSeed) |0

Show Servo Block Diagram

The file (filterinfo.flt) is added to the Configuration folder in the IDE project as shown in the red box
below:

ion Explorer - Solution ‘TutorialProject’ {1 project)

=

J Solution ‘TutorialProject’ (1 praject)

B ] TutorialProject{192.168.0.200)
_d Clanguage
B B 9

| »

|| pp_save.cfg
=] po_startup.txt
- [ Documentation
- [ Log
~ | PMAC Script Language
E| |5 Global Indudes
0 - gate settings.pmh

[~

1 - system settings.pmh
2 - encoder conversion table.pmh
3 - motor settings.pmh =

This file contains values that the Tuning software uses to calculate filter gains. Understanding the file’s
contents is not important for the user. If this file is present in the Configuration folder, when the Tuning
software window is opened, the software will load these settings into the Tuning window in order to show
what filter settings are currently being used.

The Tuning software will also compare the values from this file against the filter parameters currently in
the Power PMAC and will give a warning if they differ. If the parameters differ, and the filter gains
specified in the file are to be retained rather than the filter gains currently in the Power PMAC, go to the
Tuning window corresponding to the filter, for example for Servo filters, go to Interactive Tuning—>Filter
Calculators; or for Trajectory Prefilter, click on the Trajectory Prefilter tab, and then click

Calculate—> Implement. Note that this file does not contain the Power PMAC parameters but rather the
values used to calculate filter-related the Power PMAC parameters.
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IDE V4.2 onwards additional button “Export current motor<n>
settings to current project where n is motor number currently selected
for tune. Click this button when satisfied with tune result to copy
settings to motor file in currently open project.
Export motor 1 settings to the

Note . cument project
Button to click:

Output Tab
The Tabs at the bottom of the screen contain useful information. Each tab contains a different type of
information. There are five tabs as shown below:

Irfa |Output| Debugl Ermor | Wamingl
Matar 1integral mode is changed from Oto 0 8/21/2012 2:13:58 PM

Info
This tab displays any changes that the Tuning window made to Power PMAC parameters.

Output
This tab displays any I/O stream text that the window might print.

Debug
This tab announces what operations the window is trying to perform; for example, it will announce that it
is preparing a step move or that a trapezoidal move just finished successfully.

Error

The tab will show any errors that the window reports. For example, the Error window will print an error
message if the Tuning window tries to command the motor to move for its Automatic Tuning procedure
and the motor’s Minimum Move is not made.

Warning
This tab gives any programming warnings that the window reports.

Position Loop Interactive Tuning

In the screenshot of the Position Loop Interactive Tuning window, under the heading “Tuning Window
Layout”, the servo loop gains and other parameters related to servo control are shown within a green box.
These can be adjusted, and the program will change the associated parameter within the Power PMAC.

Since the servo loop gains change as they are altered in the Tuning
window only safe gains must be entered in order not to damage the
motor or cause it to go unstable, potentially damaging equipment or

Caution  Ppeople.
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To understand the exact structure with which the gain parameters listed are associated just hover the
mouse cursor over the parameter and a tooltip will appear with the structure name. In the example
screenshot below “Derivative Gain 1”” shows, via the tooltip, that the associated structure is
Motor[x].Servo.Kvfb:

| Feedback Gains

Proportional Gain |4. 0424199
Derivative Gain 1 ISDE.Z?ES‘I

Derivative GMotor[x] . Servo.Kvfb

Test Trajectories
In the purple area in the screenshot of the Position Loop Interactive Tuning screenshot the various test
trajectories which the motor can be commanded to are shown. These test trajectories can be useful for
identifying characteristics of the motor and tuning it systematically. There are eight different test
trajectories available:

o Step,
Ramp,
Parabolic Velocity,
Trapezoidal Velocity,
S-Curve Velocity
Sinusoidal, Sinesweep, and

o User Defined.
Most users only need to use Step and Parabolic Velocity as these can be used to tune K, Kd, Ki, Kvff,
Kaff, and Kfff. The other moves are available to simulate the kind of moves to which might subject the
machine to optimize the servo loop’s gains to get the performance required during these kinds of moves.

Features Common to All “Trajectories Plots”
Note that there are several properties of the plot window used to display the motor’s response and the test
trajectory. Below is an example of a Step move:
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Power Pmac Tune: Motor 3 Step Move: 8/21, - | |:||1|

File  View Tools

Motor 3 Step Move: 8/21/2012 3:27:.42 PM

Servo Command {m unit) {10*3)
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0 100 200 300 400 500 600 VOO 800 900 1000
Time {ms)
Peak Magnitude = 907.36 counts.Peak Time = 153.19 ms.
Rige Time = 88.99 ms.Overshoot = 0.8 %.Damping Ratio = 1.00.
Matural Frequency = 6.26 Hz.Settling Time = 121.79 ms.

Along the top of the window are three menus: File, View, and Tools.

File opens a plot that was previously saved, saves this plot, or saves the plot’s data in a raw data file:

File | View  Tools

Open Plot
Save Flot
Save Raw Data

View allows the selection to subject the plot to a Fast Fourier Transform (FFT) or to smooth the data out
with a filter:

View | Toaols

FFT
Smoath

FFT

This tool will perform a Fast Fourier Transform (FFT) of the data. Choose whether to filter the signals or
not or whether to plot the vertical axes in units of decibels (dB). Choosing to filter the data will result in
the IDE performing a Hanning window filter on the data. If not it will use a Uniform/Rectangular
window. The Horizontal Axis will not be logarithmic.

This is an example screenshot of the above Step move transformed with an FFT with filtering and with
logarithmic axes:
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[ Power Pmac Tune: Motor 3 Step Move: 8/21/20 =] 3]

File  View Tools

Motor 3 Step Move: 8/21/2012 3:27:42 PM

Actual Positon

Servo Command {dB)
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200 400 600 800 1000 1200
Frequency (Hz)
Peak Magnitude = 907.36 counts.Peak Time = 153,19 ms.
Rise Time = 88.99 ms.Overshoot = 0.8 %.Damping Ratio = 1.00 .
Natural Frequency = 6.26 Hz.Settling Time = 121.79 ms.

Smooth
This tool will filter the signals chosen to plot with a moving average whose order can be set from 0 to 10:

Moving Average Filter @

Filter signals using a moving
average fitter of order

oK |

The default filter order is 2. The filter sums groups of points (the number of points in the sum is equal to
the order of the filter) and then divides by the order of the filter. The equation of the filter is

—1lyn
Pi = 5 Lk=0 Qe

where pj is a point on the plot, where i runs from 0 to the total number of points on the plot, N is the order
of the moving average filter, and ax is a point of data in the group of points of size (N + 1) presently being
processed by the filter.

Selecting Tools->Modify Plot Items opens this screen:

Project
System
125



Select Ttems to Plot |
Add to Add to
Left Auis Right Auxis
[+ Position I
Choose which items to add r Velocity r Choose which items to add
to the left axis here — r Acceleration I — to the right axis here
- Servo Command v
- r Fallowing Emor I ]
'
Check this box in order to [T Momnalize position wrt. to
normalize the position £ hom
being plotted with respect
to the initial position or the
home position, as selected

by the radio buttons to the Click here to accept

right changes
OK A/I/

Move Options

There are a few options that apply to all moves directly beneath the test trajectories section of the
window. Note by that selecting “Repetitive Move” the move will execute repeatedly until “Stop
Repetitive Move” is clicked on the dialog box that pops.

Abort/Stop Repetitive Move

Abort and Kill

Stop Repetitive Move

kteration number = 1

The number of iterations are shown at the bottom of this dialog box.

Trajectories
The various trajectories available are described below:

Step
The Step move commands a discontinuous change in desired position to the motor, dwells, and then
returns to the starting position. The motor then tries to immediately react to move to the new position.
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—Select Step Move Parameters

Step Size |1 LT

mu

Step Time IE-DD

Do a Step Move

ms

The only parameters needed to be set are the Step Size, in
motor units, which is the magnitude of the instantaneous
discontinuous change in position commanded to the motor
and the Step Time, in milliseconds, which is how long the
desired position dwells before returning to the starting
position. These parameters can be in the Tuning window as
shown to the left.

In order to keep the move within the linear region, wherein
the tuning software operates best, it is recommended to
command within Y2 to ¥ of the motor’s revolution if a rotary
motor, or within % to % of the motor’s electrical cycle if a
linear motor.

When ready click “Do a Step Move” to command the move. An example Step move appears below:

File
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—oix

View  Tools

0 100

Peak Magnitude = 907.36 counts.Peak Time = 153.18 ms.
Rise Time = 88.99 ms.Overshoot = 0.8 % .Damping Ratio = 1.00 .

Matural Frequency = .26 Hz.Settling Time = 121.78 ms. 1

Motor 3 Step Move: 8/21/2012 3:27:42 PM

200 300 400 500 600 70O 800 900 1000

Servo Command {m unit) (10°3)

Time (ms)

The commanded position is shown in red (Motor[x].DesPos), the actual position in green
(Motor[x].ActPos), and the servo command (Motor[x].ServoOut) in yellow.
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A This move is especially useful for determining the values of K, Kq,
and K. See the “Tuning Guidelines” below for more details.

Note

Plotting the servo command on the right axis is always recommended for the Step move. This is because
it is possible to see when the servo command has saturated. The servo command has become saturated
when its value truncates and becomes completely flat indicating that the servo command has reached its
limit Motor[x].MaxDac. At this point increasing K will not help to improve the motor’s performance.
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Ramp

The Ramp trajectory commands a linear increase in motor position in the positive direction for a certain
distance and then reverses that command for the same distance, returning the motor to its starting
position. The selectable parameters for this move are as shown below:

— Select Ramp Move Parameters

Move Distance |1DDDD mu
VE'DC“.'}" |1 0000 mussec
Mumber of Repeats I'I 5:

- “Move Distance” is the distance [motor units] in one
direction the motor will be commanded in a linear fashion.

- “Velocity” is the top speed [motor units per second] the
motor will be commanded to achieve.

- “Number of Repeats” describes how many times to
command the motor forward and back.

Click “Do a Ramp Move” when ready.

A plot similar to the one below will be shown:
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Following Error (m unit)

1000 1500 2000
Time {ms}
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Parabolic Velocity
The Parabolic Velocity move commands a parabolic velocity trajectory first in the positive direction and

then in the opposite direction to the motor. The parameters that can be specified for this motor are shown
below:

—Select Step Move Parameters

Move S 2000 - “Move Size” is the distance [motor units] the motor will first travel in the
e ie i positive direction before reversing and traveling the same distance in the

|5[:-[:-— opposite direction.
e ms - “Move Time” is the time span [msec] within the motor will traverse the
distance specified in “Move Size” in the positive direction, and then that

same distance in the opposite direction within the “Move Time” time span
again

Do a Parabolic Velocity Move

Click “Do a Parabolic Velocity Move” when ready.

A plot similar to the one below will be shown:
=k

File  View Tools

Motor 3 Parabolic Move: 8/22/2012 4:08:04 PM

Following Error (m unit)
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100 200 300 400 500 600 700 800 900 1000

Time (ms)
Wel. corr. = 0.480Avg. fe/vel. = 0.470
Ace. comr. = 0.050Avg. feface. = -2.172
Max Fe. = -8.201

A This move is especially useful for determining the values of Kas, Ky,
B and K. See the “Tuning Guidelines” below for more details.

Note
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Trapezoidal Velocity
This trajectory commands a trapezoid-shaped velocity profile to the motor first in the positive direction
and then in the negative direction. Below are the parameters that can be adjusted for this move:

— Select Trapezoidal Velocity Move Parameters
- “Move Distance” is the total distance [motor units] the motor will move in the

Move Distance |1DDDD mu positive direction before reversing and traveling that same distance in the
) 10000 opposite direction.
Velocity mu/sec - “Velocity” is the maximum speed [motor units per second] commanded to the

Acc. Time (TA)  [100 motor at the peak of the velocity profile.
- “Acceleration Time (TA)” is the time span [msec] over which the motor will
Mumber of Repeats I‘I 3: accelerate to the top speed specified in “Velocity” right above this field.
- “Number of Repeats” is how many times to execute the forward-and-back
motion path.

Do a Trapezoidal Velocity Move

Click “Do a Trapezoidal Velocity Move” when ready.
A plot similar to the one below will be shown:

ST=I

File  View Tools

Motor 3 Trapezoidal Velocity Move: 8/22/2012 4:13:43 PM
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S-Curve Velocity

The S-Curve Velocity trajectory commands a cubic B-Spline shape to the motor’s velocity first in the
positive direction and then in the negative direction. The parameters that can be specified are shown
below:

— Select Traperoidal Velocity Move Parameters
- “Move Distance” is the total distance [motor units] the motor will move in

Move Distance |1 0000 mu the positive direction before reversing and traversing the same distance in
the opposite direction.
Velocity |1 0000 mu/sec - “Velocity” is the peak speed [motor units per second] commanded to the

motor in each direction.

100 - “Acceleration Time (TA)” is the time span over which the motor will

Number of Repeats 1 2 accelerate to the speed specified in the “Velocity” field immediately above
this field.

- “Number of Repeats” is the number of times the motor should perform the
forward-and-back motion path.

Do a Trapezoidal Velocity Move

Click “Do a S-Curve Velocity Move” when ready.

A move similar to the one below will be shown:
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Sinusoidal
This trajectory commands a sine wave position signal to the motor. The parameters that can be specified
are shown below:

—Select Sinusoidal Move Parameters

Frequency |1 Hz - “Frequency” is the frequency of the sine wave [Hz].

Amplitude {200 mu - “Amplitude” is the amplitude of the sine wave [motor
units].

Number of Repeats 3 = - “Number of Repeats” is the number of periods of the sine
wave to command the motor to traverse.

Do a Sinusoidal Mave

Click “Do a Sinusoidal Move” when ready.

A move similar to the one below will be shown:

=

File  View Tools

Motor 3 Sinusoidal Move: 8/23/2012 10:28:40 AM

Following Error {m unit)
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This move is especially useful for system identification purposes. Try
exciting the system at different frequencies, letting the motor enter a
A steady-state each time, and then exporting the data set. This can then
& be imported into, for example, MATLAB™ and batch-processed to
Note produce a Bode magnitude/phase plot for the purpose of identifying
DC gain, natural frequencies, and damping ratios.
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Sinesweep

Sinesweep commands a sine wave position signal to the motor. This signal is different from the
Sinusoidal test trajectory in that while the Sinusoidal trajectory remained at a constant frequency the
Sinesweep trajectory’s frequency increases either linearly or logarithmically, at the user’s choice, over a
time span that the user specifies. The parameters available can vary as follows:

— Select Sinesweep Parameters
Start Frequency |'| Hz
End Frequency |10 Hz
Sweep Time |'| 1] g
Move Size |'| 0o mu )
Sweep Method % Linear " Logarithmic
Do a Sinesweep

“Start Frequency” is the initial frequency [Hz] of the sine signal at the
start of the move.

“End Frequency” is the final frequency [Hz] of the sine signal at the
end of the move. The signal should reach this frequency by the end of
the “Sweep Time” [sec] specified in the field immediately below this
one.

“Sweep Time” is the time span [sec] over which the sine wave will be
commanded to the motor; this is the time span over which the sine
wave’s frequency will increase either linearly or logarithmically as
specified in the “Sweep Method” parameter two fields below this one.
“Move Size” is the amplitude [motor units] of each period of the sine
wave.

“Sweep Method” describes the manner in which to increase the frequency of the wave being commanded
to the motor. Selecting Linear will increase the frequency (f(t) below) linearly such that the frequency

change with time (t below) follows the following formula:

f(t):((fend - fstart)/ (Tsweep))t + fstart,

where fend is the “End Frequency” specified, fsart is the “Start Frequency” specified, and Tsweep iS the
“Sweep Time” specified. Selecting Logarithmic will increase the frequency logarithmically according to

the following equation:

f@®) = fseart (

f end

fstart

_t
)Tsweep
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Click “Do a Sinesweep” when ready.

A plot similar to the one below will be shown:
L=k

File View Tools

Motor 3 Sinesweep Move: 8/23/2012 10:38:33 AM
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User Defined

The final test trajectory available is user defined (i.e. the user designs it by writing a motion program).
This is equivalent to adding a motion program to the project and running it but doing this in the Tuning
software has a few advantages, namely that the motion program is only downloaded temporarily to be run
once each time and the Tuning software automatically gathers and plots the motor’s response. This makes
designing a move e.g. a move similar to that which the machine might actually experience once it is
commissioned, and testing it to see if the servo loop gains produce the performance that desired.

The interface for designing the trajectory is as follows:

/Mataor will be assigned to coordinate 0 zods X and motion program 999 will be used
//please insert your mation program below e.g.

/Ainc

APVT1000

£ X5000:0

Download and Run the Maotion
Program

Type the motion program in the area provided and click “Download and Run the Motion Program”. The
motion programs need to be written in order to achieve this. For more details on writing motion programs
refer to the Power PMAC User’s Manual and the section labeled “Writing and Executing Script Programs
in the Power PMAC”. The motor selected will be assigned to Coorrdinate System 0, Axis X and the
program will be run in Motion Program 999.
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This is an example of a simple motion program:

— Trajectory Selection

'Step | Ramp | Parabolic Vel. | Trapszoidal Vel. | S-Curve Vel. | Sinusoidal | Sinesweep User Defined

Linear Inc /¢ Linear incremental move

TA 100 /7 Acceleration time 100 ms

TS 50 /7 5Curve time 50 ms

F 1000 // Feedrate 1000 motor units per second
¥ 1000 // Move 1000 maotor units posive|
Dweell 100 // Dwel 100 ms

% -1000 // Move 1000 motor units negative

Download and Run the Motion

Program

Filter Calculator
Clicking on the Filter Calculator on the Position Loop Interactive Tuning tab opens the following screen:

Position Loop IVelomy Loop |

—10/x]

r— Pasition Loop Filter :
T Proposed Single Notch |S\ngle Motch + Low Pass I Double Notch | Double Notch + Low Pass | Low Pass |
Kn I., I — Specify Fiter Frequencies |
. Posttion Loop Fitter Coefficient . . "
The gains and Ve ﬁ sson eos Ter estioes Resonart Freauency [ Specify the frequencies wanted to filter
coefficients involved ket | | At cclciote i froquercy specicaion. [~ ¥~ in this area. Specify also the
in the filter are shown k2 | | characteristics wanted for the filter.
here on the left. The ke | | Fier Frequency Sp These characteristics vary depending on
“Current” column the type of filter selected
shows the present ot | I iR e ey He | o] oP
values, and the ks | | Damping Ratio
“PI‘OpOSéd” column Keg I I Heavily Damped Pole Frequency Hz Press this button to make the Filter
shows the values that 7 I | Danging Fatic [ Calculator calculate variables for the
the FlltterbCaI((:julat(;rr] kd1 [0 | filter and place them in the “Proposed”
Suggests based on the Kz column on the left
parameters for the I I %z
filter entered in the o3| | Calcuiote Fiter Coeficierts X - - -
right pane ke | | Press this button to implement the filter
kes | [ | coefficients, making the “Current”
kes | I Implement Fiter A values match the “Proposed” values
K7 | | A Press this button to remove the filter (the
This indicates sepeyr | | emoye Fite X Proposed coefficients remain intact,
whether a filter is however)
active on the I~
Position LOOp i Position Loop Fitter Active Velocity Loop Filter Active Enable Closed Loop Motor | ‘ Exit
A
A L L
1 | |
This indicates Press this button to Press this button to
whether a filter is close the servo exit the servo
active on the loops on the motor calculator

Velocity Loop

From this screen it is possible to design Single Notch, Single Notch/Low Pass, Double Notch, Double
Notch/Low Pass, Low Pass filters for the Position Loop and a Low Pass filter for the Velocity Loop.
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The Filter Calculator should be used by Advanced Users only, that is,

those who are familiar with filters and the parameters associated
therewith. These filters consist of bilinear transformations,

computations in the continuous time domain, and then a Tustin

Note discretization process.

implemented when “Implement Filter” is clicked. If a retune is needed

Some of the servo loop gains must be modified when a filter is

with these gains later it is recommended to first remove the filter,
Note retune and then recalculate and reapply the filter.

Position Loop Filters
Single Notch

Under the single notch tab, the following parameters are available:

Single Notch | Single Notch + Low Pass | Double Notch | Double Notch +

— Specify Filtter Frequencies

Specify the natural frequency [Hz] whose effect the Notch filter
is to suppress

Single Notch/Low Pass

/ I
P ReiEEy l— He « Check. this box if values are not going to be entered m_anually for
P the “Filter Frequency Specifications” below. These will then be
Auto-calculate notch frequency specfication [~ 4 calculated automatically.
— Fitter Frequency Specification Specify the frequency [Hz] at which the lightly damped zero
occurs in the system
Lightly Damped Zero Frequency I Hz . I, . . .
Specify the damping ratio [unitless] for the lightly damped zero
Damping Ratio I .
Heavily Damped Pole Frequency | Hz Specify the frequency [Hz] at which the heavily damped pole
occurs in the system
Damping Ratio I - Y .
~

Specify the damping ratio [unitless] for the heavily damped pole
frequency

This filter type is the combination of a notch filter at a natural frequency that is specified and a low pass
filter to attenuate frequencies above that which has been specified.

This filter’s tab’s layout looks much like the Single Notch tab but has one more field for the user to

specify the low pass filter’s cutoff frequency:

— Specify Filter Frequencies

Single Notch Single Notch + Low Pass | Double Netch | Double

Specify the natural frequency [Hz] whose effect the Notch filter
is to suppress

Ny

Check this box if values are not going to be entered manually for
the “Filter Frequency Specifications” below. These will then be
calculated automatically.

Specify the frequency [Hz] at which the lightly damped zero
occurs in the system

Specify the damping ratio [unitless] for the lightly damped zero

Specify the frequency [Hz] at which the heavily damped pole
occurs in the system

Resonant Frequency I Hz
Auto-calculate notch frequency specification I (/
r— Filter Frequency Specification
d
Lighthy Damped Zero Frequency I Hz 1 /
Damping Ratio I w—
\
Heavily Damped Fole Frequency I Hz
Damping Ratio I \\
™~
Low Pass Fiter Cut-off Frequency I Hz \
A
VA
Specify the low pass filter’s cutoff frequency [Hz]

Specify the damping ratio [unitless] for the heavily damped pole
frequency
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Double Notch

This filter type consists of two notch filters each of whose resonant frequencies can be specified

separately. The configuration screen for this filter contains two sets of the same parameters listed under

the Single Notch screen; see Single Notch above for the description of the fields:

.Single Motch I Single Notch + Low Pass Double Notch | Double Motch + Low Pass I Low Pass I
— Specify Fitter Frequencies
1st Notch 2nd MNotch
Resonant Frequency I— I— Hz
Auto-calculate notch frequency specification o o
r— Filter Frequency Specification
Lightly Damped Zero Frequency I— I— Hz
Damping Ratio I— I—
Heavily Damped Pole Frequency I— I—
Damping Ratio I— I— Hz

Double Notch/Low Pass

This filter type consists of two Notch Filters and one Low Pass filters. The parameters listed are the same

as those listed in the Double Notch and the Low Pass filter screens:

" Single Notch | Single Notch + Low Pass | Double Netch Double Notch + Low Fass | Low Pass

— Specify Fitter Frequencies

Resonant Frequency

Auto-calculate notch frequency specification o

1st Notch 2nd Notch

|

Hz

r— Filter Frequency Specification

Damping Ratio

Damping Ratio

Lightty Damped Zero Frequency

Heavily Damped Pole Frequency

Low Pass Fitter Cut-off Frequency

i

11

Hz

Hz

Low Pass

This filter attenuates frequencies above the cutoff frequency which can be specified:

Single Notch | Single Notch + Low Pass | Double Notch | Double Notch + Low Pass  Low Pass

— Specify Fiter Frequencies

Specify the order of the Low Pass f

ranging from 1% to 5" order Butterworth filters

ilter,

Low Pass Filter Order

Low Pass Filter Cut-off Frequency

—

Specify the filter’s cutoff frequency [Hz]
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Velocity Loop Filters
The Velocity Loop filter page is used to configure 1% or 2" order Butterworth Low Pass filters for the
motor’s feedback and feedforward velocity loops separately:

Filter Calculator

Position Loop  Velocity Loop |

=101 ]

I'VelocityLocpl' dback Fiter

The filter coefficients and
affected servo loop gains
presently in the
PowerPMAC are listed in
the leftmost column
labeled “Current”

Cur Proposed
A

Specify Fiter Frequencies

Specify the order of the feedback filter

Specify the feedback filter’s cutoff frequency

The filter coefficients and

new servo loop gains that
the Calculator calculates

are listed in the right
column labeled
“Proposed”

ka0

— Velocity Loop Feedforward Fiter Coefficients

I / Low Pass Filter Order j
|/ Low Pass Filter Cut-off Frequency l— Hz

oor Fwemdms Calculate Fiter Coefficients

L/ I Implement Fiter

i I Remove Fiter

loop Feedforward Filter

Curmrent Proposed Specify Fiter Frequencies

L | Low Pass Fiter Order =l

: Low Pass Filter Cut-off Frequency l— Hz

Specify the order of the feedforward filter

Specify the feedforward filter’s cutoff frequency

Calculate Fiter Coefficients

Koo |

k2 o |

Implement Fiter

Remove Fifter

This indicates
whether a filter is
active on the
Position Loop

Mp Filter Active

Velocity Loop Fitter Active

Enable Closed Loop Mator

A

A

A

&

*x

This indicates
whether a filter is
active on the
Velocity Loop

Set Gantry Cross-Coupling Gains
This feature is only available if the motor is using the Gantry Cross-Coupled servo algorithm i.e. when
Motor[x].Ctrl=Sys.GantryXCtrl. This screen shows PID gains for each motor:

Press this button to
close the servo
loops on the motor

exit the filter
calculator

Press this button to

ﬂ
Motor 1 Motor 2
Cross-Couple Gains Cument Proposed Curment Proposed
Proportional I: IE |E ID
Derivative IC IE' IC ID
Integral o o fo o
oK Cancel Festore Implement
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“Current” shows which gains are presently in the the Power PMAC. “Proposed” are the gains the window
suggests for this pair of motors. “Implement” implements the proposed gains causing “Current” and
“Proposed” to become the same. “Restore” will revert the effects that “Implement” caused.

Show Servo Block Diagram
Clicking the Show Servo Block Diagram button in the Position Loop Interactive Tuning tab will show the
following screen:

Servo Loop Blockdiagram ﬂ

. : ’K—| Serva
w Bias
" DA
+ + * Chatpnat
A= 1 /
e | r

.Cu
ay [ i
I [
Positon Positon

)

5

O

This screen shows the block diagram for the Standard servo algorithm in Power PMAC.
This particular screenshot above is from the Standard servo algorithm. This diagram is disabled if a
custom servo algorithm is chosen.

any other servo algorithm is chosen this diagram will not apply to this

The Servo Block Diagram shows only the Standard servo algorithm. If
(=7
motor.

Note

Interactive Tuning Guidelines

PMAC’s Servo Algorithm must be configured to properly control any given system with motors and
amplifiers. Configuration is done by adjusting setup structures pertaining to the PID gains. Friction
Feedforward is also needed. The most basic servo loop gains correspond to structures as follows:

» Motor[x].Servo.Kp Proportional Gain (Kp)

» Motor[x].Servo.Kvfb Derivative Gain (Kg)

» Motor[x].Servo.Kvff Velocity Feedforward (Kusr)

» Motor[x[.Servo.Ki Integral Gain (Kj)

» Motor[x].Servo.SwZvint Integration Mode

» Motor[x].Kaff Acceleration Feedforward (Ka)

» Motor[x].Kfff Friction Feedforward (Ks)
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The load should be connected to the motor before tuning the servo
=2 loop.

Note

The process of determining proper values of PID gains is called “Tuning”. The procedure for tuning is as
follows:

1. Set Motor[x].Servo.SwZvint (Motor xx PID Integration Mode). This can be changed as needed
=1, position error integration is performed only when Motor xx is not commanding a move
=0, position error integration is performed always

2. Using the Step Response tune the following parameters in this order:
Proportional Gain, Kp (Motor[x].Servo.Kp)
Derivative Gain, Kd (Motor[x].Servo.Kvfb)
Integral Gain, Ki (Motor[x[.Servo.Ki)

3. Using the Parabolic Move tune the following parameters in this order:
Velocity Feedforward, Kvff (Motor[x].Servo.Kvff)
Acceleration Feedforward, Kaff (Motor[x].Kaff)
Friction Feedforward, Kfff (Motor[x].Kfff)

e When tuning the feedforward gains set
Motor[x].Servo.SwZvInt =1 so that the dynamic behavior of

the system may be observed without integrator action. After
tuning these set Motor[x].Servo.SwZvInt back to the desired
L= setting.
Note e Setting Kvff = Kd (Motor[x].Servo.Kvff =
Motor[x].Servo.Kvfb) is a good place to start when tuning
KVff.

Project
System
141



Steps 2 and 3 should be performed in the Interactive Tuning window in Tuning:

[ Tune : Online[192.168.0.200:55H]

Select Motor

r— Feedback Gains
T
e
ll}—
.

Proportional Gain
Derivative Gain 1
Derivative Gain 2

Integral Gain

— Faad
F

d Gains

Velocity Feedforward Gain 1 |303.27621
Velocity Feedforward Gain 2 [0
Acceleration Feedforward Gain |11379.503

Select the Motor
Number

Friction Feedforward Gain 0

—

Integral Mode

Current Loop Tuning | Open Loop Test I Pasition Loop Autotune  Position Loop Interactive Tuning | Trajectory Preitter Setup | Adaptive Control Setup | Interactive Fitter Setup |

— Trajectory Selection

[ Select Step Move Parameters
Step Size 1000 mu e .|

500

Step I Ramp I Parabolic Vel I Trapezoidal Vel. I S-LCurve Vel. | Sinusoidal I Sinesweep I User Defined I

Step Time me

nput the move size

Do a Step Move |

Move Options
Fatal Following Emor Limit 2000 - Kil Motor - Movein One Direction [~ ;.F-T—" T';":'E___ IECC— ms I HeMpiﬂeive
Serva Output Limt 12338575 Afterthe Move Only e he: Move
FEizamE b Servo Nonlineartes ——————————
Select Plot tems
Input Deadband Size 0 Filter Calculator
Input Deadband Gain o Left Ao IPosmon d
BRI Set Gantry Cross-coupling Gains
Output Deadband Inner Size |0 = A e o =t
Right Auxis ISEWD Command j
Output Deadband Outer Size |0
o Show Servo Block Diagram
Fhiess Moter Output Deadband Seed 0
— Commutation Matar Status | Motor Type Servo Algorithm Position Loop Fitter Info Trajectory Preditter Info. —
w ’7 Amplfier Fautt Fatal FE Limit Hardware Limit Software Limit ’V Independent ’V Standard ’7 Active 1 ’7 Active
|

Inf IOLrtput I Debug | Emor | Waming |

Motor 1integral mode is changed from Oto 0 8/21/2012 2:13.58 FM

Step 2 (tuning Kp, Kg, and Kj)

Select “Position Step” under “Trajectory Selection”. Choose a “Step Size” that is within %2 to V4 of a
revolution of the motor, if it is a rotary motor, or within % to ¥ of one electrical cycle, if it is a linear
motor. The step move’s commanded position profile should look something like this:

Commanded
Position [cts]

Time
[msec]

Compare the motor’s actual position to the commanded position profile. Depending how the actual
position looks adjust the servo loop gains until the desired response is achieved.
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Observing the table below, match the actual position response to one of the response shapes below and
then adjust the appropriate gain as listed next to each plot. In each of the figures below the vertical axis
corresponds to Commanded Position [cts] and the horizontal axis to Time [msec]:

Overshoot and
Oscillation

Cause:

Too much Proportional
gain or

too little Damping

Fix:

Decrease K,

Increase Kq

Position Offset
Cause:

Friction or Constant
Force

Fix:

Increase K;
Increase K,

Physical System

Sluggish Response Limitation

Cause: Cause:

Too much Damping or Limit of the

too little Proportional Motor/Amplifier/Load
gain and gain combination

Fix: Fix:

Increase K, or Evaluate Performance
Decrease Ky and

maybe add K,

Typically, start by increasing K until an “Overshoot and Oscillation” condition is observed and then
increase Kq and K until the performance goals for the step response are achieved. When executing the
step response make sure that the Servo Command is selected on the Right Axis as shown in the red box in
image below.

If there is a truncation of the

TTune: Online[192.168.0.200:55H]

Select Motor " Curent Loop Tuning | Gpen Loop Test | Postion Loop Autodune  Postion Loop intsractive Tuning | Trejectory Predfiter Selup | Adspive Cortrol Setup | Interactive Fiter Setup |

[ Feedback Gains [~ Traiectory Selection
€ rvo Com mand at the Proportional Gain [4.0424158 Step | Famp | Paraboic V. | Trapszoidal Vel | S-Curve Vel. | Sinusoidal | Sieswesp | User Defined |
beginning of each move the et o s e s
M erivative Gain 0 tep Size -
maximum output command, — |
. StepTme [F00 ms
as determined by R —
Motor[x].MaxDac, has been N ————
- - Acceleration Feedforward Gain |11373.503 o2 Stz Mave
reached. In this case adding T ==
more K, will not improve the - —
Step Response’s = — [ L Sl T Ml R i Nl ‘
Enable Closed Loop
pe rfo rmance. 4| Input Deadband Size | Fiker Calculator et P e
Eotle e Lo Input Deadband Gain | — LR Postion id
e Output Deadbend Inner Sze [0 et Centt G
Ousput Desdoand Outer Sz [0 e - Iﬁ'gm fois [0 Commend 7] I
Fras duts Output Deadband Seed 0 MI
"Commmanon —‘ "Mmer Status | "Mmor Type —‘ "Sewo Ajgorithm —‘ "Pesmen Leop Fiter info —‘ "Tﬁledolv Preiter Info. —‘
Ifo | Qutput | Debug | Emor | Waming |
Motor 1integral mode is changedfrom 0to 0 8/21/2012 213:58 FM
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Step 3 (Tuning K, Kar, and Kir)

Select “Parabolic Velocity” under the “Trajectory Selection” in the Interactive Tuning Window. Select a
move size and speed that will simulate the fastest, harshest moving conditions it is expected that the
machine will experience. By tuning the motor at these settings the motor should be able to handle all the
easier moves.

After commanding the Parabolic Velocity move the commanded Velocity Profile and Acceleration Profile
should look like this:

Velocity Acceleration
Commanded Commanded
Profile ‘ \/ Profile

Observing the table below, match the actual position response to one of the response shapes below and
then adjust the appropriate gain as listed next to each plot. In each of the plots below the vertical axis
corresponds to Actual Velocity [cts/msec] and the horizontal axis to Time [msec]:

High Vel./F.E.
. Correlation
High VeI_./F.E. Cause: Friction
Correlation Fix:
C_ause: Damping Add K
Fix: Increase Ku \/ and/or turn on Integral
Gain (Kj)
High Acc./F.E.
High Acc./F.E. Correlation
Correlation Cause:
Cause: Inertial Lag Physical System
Fix: Limitation
Increase Kas Fix:
Use softer acceleration
or add more K
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Negative Vel./F.E.
Correlation
Cause:

Too much Velocity
Feedforward

Fix:

Decrease Ky

Negative Acc./F.E.

Correlation
Cause:

Too much
Acceleration
Feedforward
Fix:

Decrease Kas

M\

N/

High Vel./F.E.
Correlation
Cause: Damping
& Friction

Fix:

Increase Ky first
Possibly adjust K

High Vel./F.E. &
Acc./F.E.
Correlation

Cause:

Inertial Lag &
Friction

Fix:

Increase Kas
Possibly adjust K

Note

The aforementioned guidelines are just for tuning the PID parameters.
For more details on configuring filters or custom servo algorithms,
please consult the other areas of this manual or check the Power
PMAC User’s Manual’s “Setting Up the Servo Loop” section.
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Current Loop Tuning
This tab has three sub tabs, Simple Auto-Tune, Auto-Tune and Interactive Tune. The first subtab is

Simple Auto-Tune:

Simple Autotune | Autotune | Interactive Tune |

Specify Curent Loop Peformance ,/

Move this slider to the right to increase the desired bandwidth of the current loop

l
CY

Identify Motor Parameters and
AutoTune Current Loop

‘|//

Press this button to perform the autotuning

can be performed

4(/

Once the autotuning has completed this button will become enabled so that a Re-tune

The next subtab is Auto-Tune:

Specify the desired
bandwidth [Hz] of the
current loop

Specify the desired
damping ratio [unitless]
of the current loop

Check this box for the
autotuner to determine
an appropriate
bandwidth

/

.Simple Autotune  Autodune | Interactive Tune I

Design Goals
Bandwidth  |200 Hz

Damping Ratio 0.7

™ Auto Select Bandwidth

Specify the output magnitude for the
test as a percentage of the maximum
Autotune P 7| permitted magnitude as specified by
k Motor[x].MaxDac

Excitation Magnitude |1D % Max. Dac

Excitation Time o ms Specify how long to output to the
motor

Test Gain m

Select Proportional Gain Configuration
% Back path
" Forward path

" Both paths

A

Autotune Cumrent Loop

Press this to perform the autotuning

These three radio buttons are used to choose where
to place the proportional gains in the current loop,
whether in back, forward, or both backward and

forward paths

— Cument Loop Feedback Gains

| Adjusts Motor[x].l1iGain !

| Adjusts Motor[x].IpfGain

| Adjusts Motor[x].IpbGain

" Simple Autotune | Autodune  Interactive Tune I

Integral Gain 0314528

Forward Path li Rough Phasing —/
}_" Propartional Gain v Magnitude 1000 bits <

Back Path li

Proportional Gain 22420168 Dwell Time |5D M5 gt

Select the magnitude of the excitation
used for tuning the current loop in units
of 16-bit DAC bits

— Cument Loop Step Parameter Setup 1/
Magnitude 3000 bits

Select the magnitude of the
excitation used for phasing the
motor

| Adjusts Motor[x].1aBias

| Adjusts Motor[x].1bBias

i Phase Cument Bias Offsets ————

! P> Fhase A Ja1 —
i P-Fhase B [z Kil Motor

Specify how long to apply the
excitation to the motor when tuning
the current loop

Do A Cument Loop Step N

Press this to start the tuning process

"+
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Open Loop Test
There are three sub tabs under the Open Loop Test tabs, Step Test, Sinusoidal Test and Sinesweep Test.

The Step Test instantaneously commands first positive voltage and then negative voltage to the motor:

Step Test | Sinuscidal Test | Sinssweep Test |
[~ Open Loop Step Test Pammeters —| Specify the percentage of the
maximum output specified by
Motor[x].MaxDac

Test Amplitude

|
;J

Test Time 100 ms

A

Specify how long to apply
voltage to the motor

Number of Repetitions I 1 3: g N

Specify how many times to

Press this button to start the execute the positive-then-
test I~ negative voltage command
\ Doa Open Loop sequence

This should produce a plot similar to the one shown below; this is with two repetitions:

SE=I

File  View Tools
Motor 3 Open Loop Step Move: 8/24/2012 4:31:26 PM
| —— ActualVelocity  Sarvo Command |

@
[=]

[=1)
[=]

Servo Command (m unit)

5
£
=
[
p |
E
=
[=]
s
@«
=
w
=
[*]
<

200
Time {ms)

If the encoder feedback is working properly there should ba a positive actual velocity (pink) when the
servo command (yellow) is positive and negative actual velocity when the servo command is negative. If
the actual velocity is the opposite of what the previous sentence describes try changing the encoder
decode direction of the Axis Interface and rephase the motor, if it is commutated.

The encoder decode for Gatel-Style Axis Interfaces is in Gatel[i].Chan[j].EncCtrl.

For Gate3-Style it is in Gate3[i].Chan[j].EncCtrl.

To reverse the direction, if this structure is a 3, change it to 7 and vice versa. This only applies to
guadrature encoders.
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Deactivate the bus power and allow the amplifier’s capacitors to

discharge fully before swapping motor phases, as described

below, in order not to risk the cause of Electric Shock. Receiving
WARNING the discharge of bus capacitors can be fatal!

Another way to change the motor’s direction is by swapping two phases of the motor leads and then
rephasing the motor.

The Sinusoidal Test applies a sinusoidal voltage to the motor:

"Step Test Sinusoidal Test |Sinesweep Test I
—Open Loop Sinuscidal Test Parameters

Specify the amplitude of the sine wave as a
Test Ampliuds percentage of the maximum output specified

— e = = by Motor[x].MaxDac

Frequency [ Hz Specify the frequency of the sine
wave to apply to the motor
Number of Repetitions m
Specify how many times to
Press this button to start the execute the positive-then-
test negative voltage command
sequence
You should get a plot similar to this:
1o x|

File  View Tools

Motor 3 Open Loop Sinusoidal Move: 8/24/2012 4:37:20 PM

1500

1000

500

Actual Velocity (m unit/{ms))
Servo Command (m unit)

200
Time (ms)
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The Sinesweep Test applies a sine wave voltage signal to the motor. This signal is different from the
Sinusoidal Open Loop Test in that while the Sinusoidal test remains at a constant frequency the
Sinesweep test’s frequency increases either linearly or logarithmically, at the user’s choice, over a time

span the user specifies:

 Step Test | Sinusoidal Test Sinesweep Test |
—Open Loop Sinesweep Test Parameters

Test Amplitude

———— o H=

Start Frequency |1 Hz
End Frequency |1D Hz
Sweep Time I‘I 0 3

Sweep Method % Linear " Logarithmic

“Start Frequency” is the initial frequency [Hz] of the sine signal at the start of the move.
“End Frequency” is the final frequency [Hz] of the sine signal at the end of the move. The
signal should reach this frequency by the end of the “Sweep Time” [sec] specified in the
field immediately below this one.

“Sweep Time” is the time span [sec] over which the sine wave will be commanded to the
motor; this is the time span over which the sine wave’s frequency will increase either
linearly or logarithmically as specified in the “Sweep Method” parameter two fields below
this one.

“Sweep Method” describes the manner in which to increase the frequency of the wave being commanded
to the motor. Selecting Linear will increase the frequency (f(t) below) linearly such that the frequency
change with time (t below) follows the following formula:

f(t)z((fend — fstart)/ (Tsweep))t + fstart,

where fend is the “End Frequency” specified, fsart is the “Start Frequency” specified, and Tsweep IS the
“Sweep Time” specified. Selecting Logarithmic will increase the frequency logarithmically according to

the following equation:

t
T
fend sweep
) = fstart * ( )
fstart
This is an example plot of a linear sweep:
Puwer Pmac Tune: Motor 3 Open Loop e e _I_l— m] il

File

Actual Velocity {m unit/{ms))

n\,
il

View

Tools

i

it

i)

1500

1000

500

|
|
!
|

Servo Command (m unit)

2000 3000 4000 5000
Time {ms)
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Position Loop Auto Tuning

This tab can automatically tune the motor. This is a good starting point for finding gains that can get the

motor moving. It is recommended, however, to do
performance goals desired.

Interactive Tuning after this in order to achieve the

There are two sub tabs on this tab, Simple Auto-Tune and Advanced Auto-Tune. The first is Simple

Auto-Tune:

Simple Auto-Tune | Advance Autotune |

&

Select the type of control signal the
amplifier receives here

— Specify Amplfier Type
IDirect PWM A I

Amplifier Type
— Specify Desired Perfformance

«

A/

Check this box to permit the
autotuner to configure feedforward
gains

1

Slow/Robust Fast/Agressive

Click here to start the autotuning I Enable Feedforward

process

Autodune Maotar | Recaleulzte kl/

Increase the desired bandwidth of the closed-lo
motor by dragging this slider to the right

op

Diial coresponds to servo stiffness

Congistency of autotuning depends on
the comect settings of the ECT scale factor

Once the autotuning has been
performed click here to recalculate
the gains

—Change Min. and Max. Travel Limits

Min Travel  [200 = &
Max. Travel IZDDD mu g~

This is the minimum distance [motor units] the motor must
travel before the autotuner will calculate the servo loop gains

|
This is the maximum distance [motor units] the tuner will

—

allow the motor to travel

After clicking Auto-Tune Motor the following screen will be displayed:

Power-Pmac Tune: Motor 3 Position Loop Auto-tuning ﬂ
Propartionial [4.0424199 [213 6905
Dervative |¢€-.I¢?El |';E 965803659135
Integral [1.4346618-4 [0.00400070202992
Velocity feedforward [294.12851 Ic
Acceleration feedforward |1 0703.369 |Z
Derivative (nto Integrator) | I I Click Implement to use the gains the autotuner
Velocity feedforward - - - calculated, which are shown under
firta Integrator) I I I “Recommended Gains”
VA
Click Restore to revert the changes that
Implement made returning the original gains —— 5  Restore Implement
Active fitter for the motor will be
removed before the implementation of QK Cancel
the new servo gains
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Advanced Auto-Tune offers several more options for tuning the motor:

Select the type of control signal the
amplifier receives

Specify the desired bandwidth [Hz]
of the closed-loop motor

Specify the damping ratio [unitless]
of the closed-loop motor

Adjust the magnitude of
Motor[x].Servo.Ki here

Enable or disable velocity
feedforward or acceleration
feedforward by checking or
unchecking these boxes,
respectively

Check these boxes to automatically
calculate an appropriate bandwidth,
sampling period or low pass filter

\

- [ Velocity FF
P Accelerstion FF

Specify the percentage of the maximum
permissible output as specified by
Motor[x].MaxDac

\\—Specify Ampfifier Type

A Amplifier Type

.Sirnple Auto-Tune Advance Autotune |

IDired PWM VI

S~
™A Bandwidth

A Damping Fatio

Integral Action

— Specify Desired Performance

200 - Hz

Soft Hard

] I

QOptions

Click to permit the
motor to move only in
the positive direction
during tuning

Excitation Magnitude
Excitation Time

Min. Travel 400 mu

Max. Travel

Autotune Move Options
lteration no
1 -

Positive move only
| Megative move anly
v Mo jog back

I4DDD 1\mu

Specify the amount of time to apply
voltage to the motor during the test

This is the minimum distance [motor
units] the motor must travel before the
autotuner will calculate the gains

This is the maximum distance
[motor units] the tuner will allow
the motor to travel

Specify the number of positive-
then-negative voltage commands to
give to the motor during the tuning

" Auto Select Bandwidth
™ Auto Select Sample Period
Auto Select Low Pass Fitter

process

After executing the autotune click
this to recalculate the gains if any

Click to permit the \
motor to move only in

the positive direction
during tuning

Nﬂe Matar Recalculste
V\\
\ ~.

parameters have changed on this tab

Click here to leave the
motor where it ended up

after the tuning rather
than jogging back to the
original position

Click this to initiate the autotuning
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Trajectory Prefilter Setup
The Trajectory Prefilter Setup is used to enable the Trajectory Prefilter feature of Power PMAC and
configure whether to use it as a Notch Filter, a Low Pass Filter or both as there are two filters available
which can be applied to the trajectories. The Trajectory Prefilter filters any trajectory that the Power
PMAC generates before commanding it to the motor in order to prevent low frequency oscillations from
occurring at the machine’s end effector. The Setup screen appears as follows:

The filter coefficients
currently in the
PowerPMAC are in the
Actual column and the
coefficients that the
Prefilter Setup tool
calculates are listed
under the Proposed
column

Select what kind of filters is wanted for the two filters offered.
Then, for Notch, type the resonant frequency [Hz] required to
filter in the box. For Low Pass, type the cutoff frequency [Hz]

\ — Trajectory Prefitter Coefficients

NA Actual

Proposed

Pnl

Fn1

Pn2

Pn3

Y
— Specify Fitter Type nd Resonance/Cutoff Frequencies (in Hz)

1st 2nd Order 2nd 2nd Order
Fiter Fitter

N\

Click this button to
automatically calculate
the filter specifications
based on the frequency
entered to the left

in the box
Autocalculate
Fitter
Specification

Pd1

Pd2

Pd3

|
|
|
E
Pns |0
I
|
|
|

Pd4

r— Fiter Pole/Zero Specification Select Prefilter Sampling ——
Period e
Zero Frequency I I Hz /
f Damping Ratio I I 1 =
Pole Frequency I | Hz Prefitter
Update Rate
Damping Ratio I I {number of servo cycles) L

Select the update
period for the prefilter
in units of servo cycles

This field becomes 1
when the prefilter is
enabled. Some other
information about the
filter appears below this
field

Trajectory Prefitter Info. —————————
\I Prefilter Enabled II

—

N

T
Filter characteristics

can be entered
manually

Click to calculate the

coefficients for the filter based

on the specifications entered

Calculate Prefilter Coefficients

ey
=

Implement Prefitter

Fs I A

-

Remove Prefilter

Click to implement these
coefficients making the
Proposed become the Actual
coefficients

Show Prefilter Block Diagram

T~

Click to completely remove the
prefilter

Clicking “Show Prefilter Block Diagram” shows this screen demonstrating the algorithm used for the

prefilter:
]
Generated -
Trajectory | Spliner [ nt
T tafinr) X
-z~
| Po+FPz 4Pz 4 Pz 4P 2t
1+Pe*+P "+ Pz + P o
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Adaptive Control Setup
The Adaptive Control Setup tab contains parameters related to setting up Adaptive Control:

— Adaptation Settings

Mominal Plart Gain |E12.53555

Estimation Min. DAC [0 DAChbis
Estimation Time ID— gErvo cycles
Min. Inertia Ratio ll}—

Max. Inertia Ratio lﬂ'—

Estimated Gain I:—

Estimated Gain Ratio I—

Set Adaptive ADAPTATION

Caontrol

Type in the parameters required in order to configure Adaptive Control and then click “Set Adaptive
Control” to enable the feature. Click “Restore to Regular Servo” to remove the feature. Click “ON” to
turn the feature on, or “OFF” to turn it off.

A To learn about how to set these parameters properly please refer to
ol “Adaptive Servo Control” in the Power PMAC User’s Manual.

Note

Project
System
153



Interactive Filter Setup

Selecting the “Interactive Filter Setup” tab on the Position Loop Interactive Tuning window will open up

the following screen:

r— Position Loop Low Pass Filter Specification

Specify Position and Velocity Loop Fitters | Specify Trajectory Prefiter |

—1st Notch Pole-Zero Specification

I™ Adda Low Pass Fiter [/lone Zl| | T Adda Notch Fiter
Cut-off Frequency -—J— 100 Hz = Zemo Specification
- Complex Zera
Frequency
—Velocity Loop Feedback Low Pass Fiter Specification — 00 He
" Adda Low Pass Fiter IHone j
Cut-off Frequency —Ji 100 Hz Complex Zero Damping Ratio 0.1
T - — Pole Specfication
Complex Pale
— Velocity Loop Feedforward Low Pass Filter Specification ————— Frequency
I Adda Low Pass Fiter [llon= = —J— 180 Hz
Cut-off Frequency —Ji 100 Hz Complex Pole Damping Ratio I D8

—2nd MNotch Pole-Zero Specification
I=1} Add|z|Second Notch Fiter

—Zero Specification

Complex Zero
Frequency

Complex Zero Damping Ratio 0.1

i~ Pole Specification

Complex Pole
Frequency

— Select Step Move Parameters

|1DDD mu

500

Step Size

Step Time ms

Step | Ramp | Parabolic I Trapezoidal I S-curve I Sinusoidal I Sinesweep | User Defined I

Start Selected Move

On the “Specify Position and Velocity Loop Filters” tab choose which filters are to be added to the
system and then select the associated parameters for those filters by either typing in the parameter or by

adjusting the parameter using the slider.

Choose the various move trajectories to execute on this motor in order to test the filter. Using the Tool
interactively adjust the filters and observe their effects easily and flexibly.
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The “Specify Trajectory Prefilter” tab shows similar settings allowing the selection of various types of
prefilters, the adjusting of their associated parameters and then the execution of moves in order to observe

the effects of the filters:

1st 2nd order Low Pass Prefitter

' Specy Position and Velocity Loop Fiters  Specify Trajectory Prefitter |

—1st Notch Pole-Zero Specification

—2nd Motch Pole-Zern Specification

™ Adda Low Pass Fitter I Add a Notch Prefiiter I=| Add = Second Notch Prefitter
Pole Specification — Zem Speciication
N Complex Zeno
Complex Pole = I— 1 H Frequency
Frequency e — — 5 H N I l—]. He
Complex Pole Damping Ratio I:;:T e s e s e e e -
—ord 9 order Low Pass Prefiter Complex Zero Damping Ratio I 01 Complex Zero Damping Ratio I 0.1
| Add ancther Low Pass Fiter — Pole Specification = Pale Specification
Pole Spaciication Complex Pole Complex Pole
Frequency Frequency
Complex Pole  — |— I 200 Hz _— |— 5 Hz i |— 1 H
Frequency ot e e e e s — ——— —_ - —— _
Complex Fole Damping Ratio I R Complex Pole Damping Ratio I 1 Complex Pole Damping Ratio I 1
Prefitter Update Rate (number of servo cycles) |5 E:

Select Step Move Parameters
Step Size I'I 000 mu
Step Time  |500 ms

Step | Ramp I Parabolic I Trapezoidal I S-curve I Sinusoidal I Sinesweep | User Defined

Start Selected Move

Gain-Scheduled Adaptive Control Setup

Gain Scheduled adaptive control is a variation of the adaptive control algorithm. In the standard adaptive
control algorithm, the control gains are updated such that the closed loop bandwidth of the system
remains the same (i.e. the same closed-loop performance) when the overall estimated gain changes (i.e.

when the load changes).

In the gain-scheduled adaptive control algorithm the control gains are updated such that the closed loop
bandwidth and the damping ratio change in a linear fashion depending upon the estimated gain or load

changes.

The setup parameters Estimation Minimum DAC and Estimation Time are the same as in standard
adaptive control. The user has to specify the minimum plant gain (i.e. at maximum inertia), the maximum
plant gain (i.e. at minimum inertia), the desired bandwidth, and desired damping ratio corresponding to

the two cases above.
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The default tab looks like the following:

Adaptive | Gain Scheduled Adaptive
Adaptation Settings

Minimum Plant Gain

Desired Natural Freqency {minWW) Hz

Desired Damping Ratio (minDR)

Maxdmum Plart Gain

Desired Natural Fregency {max\V) Hz

Desired Damping Ratio (maxDR)

Estimation Min. DAC (EstMinDac) DAC bits
Estimation Time (Est Time) senvo cycles
Estimated Gain (EstGain)

Estimated Gain Ratio (GainFactor)

) ADAPTATION
Sohedind Fiestore to = —=
TErre Regular Servo

Cam Learning Control Setup

Cam learning control algorithm is a spatial, position-based, iterative control algorithm where the torque
compensation table for a target motor following its source cam table is automatically filled. The control
law is a proportional learning control law and is given as:

Uy (k+1) = Uy (k) + K¢ - e(k)

where k is the cycle number for the cam profile, U.c(k) is the control effort at cycle k, K.cis a
proportional learning gain, and e(k) is the following error at cycle k. Note that the above control law is an
integrator in the cyclic base; that is, if the disturbances acting on the target motor are not time varying, it
will eliminate the following errors at steady state.

The user has to specify the source cam table, the learning gain, the minimum error in terms of motor
units, and the maximum compensation torque. The software checks if there are active cam tables and
populates the combo box accordingly.

The minimum error acts like a dead zone in that the torque compensation table value for a cam zone will
stay the same if the following error at the specific zone is less than this value at the last iteration.

The maximum compensation DAC specifies the maximum and minimum values for the torque
compensation table values.

The cycle time specifies the time for the total cam profile in terms of seconds.

The live tuning feature allows the user to tune the learning gain via providing the maximum and RMS
following error values for each cycle.
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Cument Loop Tuning | Open Loop Test

Position Loop Autotune

Position Loop Interactive Tuning

Preitter Setup I Adaptive Control Setup | Interactive Fitter Setup | Cam LC Setup

Select Source Cam Table

Cam Leaming Control Parameter Setup
Leaming Gain
Minimum Emor Treshold

Maximum Compensation DAC

mu

DAC bits

i Disable and Reset
Set-up Leamin .
Commlppammagm Stop Leaming Cam Table Torque
Compensation
Specify Cycle Time
Cycle Time 1 seconds

Start Leaming Control Live
Tuning

Stop Leaming Control Live

Tuning

Interactive Filter Setup

Selecting the “Interactive Filter Setup” tab on the Position Loop Interactive Tuning window will open up

the following screen:

r— Position Loop Low Pass Filter Specification

Specify Position and Velocity Loop Fitters | Specify Trajectory Prefitter |

—1st Notch Pole-Zero Specification

I™ Adda Low Pass Fiter [lone ||| T Adda Notch Fiter
Cut-off Frequency -—J— 100 Hz —Zeno Speciiication
N — Complex Zero
Frequency
r— Velocity Loop Feedback Low Pass Fitter Specification —J— | 100 Hz
I™ Adda Low Pass Fiter |one =l
Cut-off Frequency —J— 100 Hz Complex Zero Damping Ratio I 0.1
e = — Pole Specification
Complex Pole
— Velocity Loop Feedforward Low Pass Filter Specification ———— Frequency
™ Adda Low Pass Fiter [llone = S ERT
Cut-off Frequency '—J— 100 Hz Complext Pole Damping Ratio I 0.8

= 2nd Notch Pole-Zero Specification
I Adda Second|Notch Fiter

[~ Zemo Specification
Complex Zera
Frequency
l— 200 Hz
Complex Zero Damping Ratio 0.1
— Pole Specification
Complex Pole
Frequency
—fF— [ 360 ne
..,
Complex Pole Damping Ratio I 0.2

— Select Step Move Parameters

Step Size |1 0oo mu

Step Time  |500 ms

Step | Ramp | Parabolic I Trapezoidal I Scurve I Sinusoidal I Sinesweep | User Defined I

Start Selected Move

On the “Specify Position and Velocity Loop Filters” tab choose which filters are to be added to the
system and then select the associated parameters for those filters by either typing in the parameter or by
adjusting the parameter using the slider.
Choose the various move trajectories to execute on this motor in order to test the filter. Using the Tool
interactively adjust the filters and observe their effects easily and flexibly.
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The “Specify Trajectory Prefilter” tab shows similar settings allowing the selection of various types of

prefilters, the adjusting of their associated parameters and then execution of moves in order to observe the

effects of the filters:

| Specify Position and Velocity Loop Fiters ~ Specify Trajectory Prefitter |

i—2nd Motch Pole-Zero Specification

1st 2nd order Low Pass Prefitter — 1st Notch Pole-Zero Specification
™ Add a Low Pass Fitter I Add a Notch Prefitter I=| Add iz Second|Notch Prefitter
Pole Specification —Zero Specication —Zero Specfication
N Complex Zero Complex Zemo
'~'1F'mli'|3"i Pole — pb——— I 100 H Frequency Frequency
requency N — — z I—r H -} I—I H
Complex Pole Damping Ratio I:.TCT e e s e e - e e e e s -
Complex Zero Damping Ratio I 0.1 Complex Zero Damping Ratio I 01
= 2nd 2nd order Low Pass Prefitter - i i i
I Add another Lo ter — Pole Specification i Pale Specification
Pole Specification Complex Pole Complex Pole
Frequency Frequency
Complex Pole — F——— | 200 Hz - | 5 Hz — | 10 Hz
Frequency B — —_ e —_ - e e e e —_ E
Complex Pole Damping Ratio I R Complex Pole Damping Ratio I 1 Complex Pole Damping Ratio I 1
Prefitter Update Rate {(number of servo cycles) |5 Ej

Step | Ramp | Parabolic | Trapezoidal | Scurve I Sinusocidal | Sinesweep | User Defined

Select Step Move Parameters
Step Size I'I 000 mu

Start Selected Move
Step Time  |500 ms

Gain-Scheduled Adaptive Control Setup

Gain Scheduled adaptive control is a variation of the adaptive control algorithm. In the standard adaptive
control algorithm, the control gains are updated such that the closed loop bandwidth of the system
remains the same (i.e. the same closed-loop performance) when the overall estimated gain changes (i.e.

when the load changes).

In the gain-scheduled adaptive control algorithm on the other hand, the control gains are updated such
that the closed loop bandwidth and the damping ratio change in a linear fashion depending upon the
estimated gain or load changes.

The setup parameters Estimation Minimum DAC and Estimation Time are the same as in standard
adaptive control. The user has to specify the minimum plant gain (i.e. at maximum inertia), the maximum
plant gain (i.e. at minimum inertia), the desired bandwidth, and desired damping ratio corresponding to
the two cases above.
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The default tab looks like the following:

Adaptive | Gain Scheduled Adaptive
Adaptation Settings

Minimum Plant Gain

Desired Natural Freqency {minWW) Hz

Desired Damping Ratio (minDR)

Maxdmum Plart Gain

Desired Natural Fregency {max\V) Hz

Desired Damping Ratio (maxDR)

Estimation Min. DAC (EstMinDac) DAC bits
Estimation Time (Est Time) senvo cycles
Estimated Gain (EstGain)

Estimated Gain Ratio (GainFactor)

) ADAPTATION
Sohedind Fiestore to = —=
TErre Regular Servo

Cam Learning Control Setup

Cam learning control algorithm is a spatial (position-based) iterative control algorithm where the torque
compensation table for a target motor following its source cam table is automatically filled. The control
law is a proportional learning control law and is given as:

Uy (k+1) = Uy (k) + K¢ - e(k)

where k is the cycle number for the cam profile, U.c(k) is the control effort at cycle k, Kicis a
proportional learning gain, and e(k) is the following error at cycle k. Note that the above control law is an
integrator in the cyclic base; that is, if the disturbances acting on the target motor are not time varying, it
will eliminate the following errors at steady state.

The user has to specify the source cam table, the learning gain, the minimum error in terms of motor
units, and the maximum compensation torque. The software checks if there are active cam tables and
populates the combo box accordingly.

The minimum error acts like a dead zone in that the torque compensation table value for a cam zone will
stay the same if the following error at the specific zone is less than this value at the last iteration.

The maximum compensation DAC specifies the maximum and minimum values for the torque
compensation table values.

The cycle time specifies the time for the total cam profile in terms of seconds.

The live tuning feature allows the user to tune the learning gain via providing the maximum and RMS
following error values for each cycle.
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Cument Loop Tuning | Open Loop Test | Position Loop Auto4une | Posttion Loop Interactive Tuning | Preditter Setup I Adaptive Control Setup | Interactive Fitter Setup | Cam LC Setup

Select Source Cam Table

Cam Leaming Control Parameter Setup

Leaming Gain

Minimum Emor Treshold mu
Maximum Compensation DAC DAC bits
Specify Cycle Time

Cycle Time 1 seconds

Start Leaming Control Live

Stop Leaming Control Live
Tuning

Tuning

Kill Motors

This menu option kills all motors. This is equivalent to issuing a CTRL+ALT+K command in the
Terminal window.
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CAM Sculptor

This software feature is licensed. This option will allow user to define CAM but if the software is not
licensed it will not allow to download the CAM profiles to Power PMAC.

The help for this menu item is separate and available in the Power PMAC IDE installation under Help
folder. On a standard installation it is available...

0SDisk (C) » DeltaTau » PowerPMAC » 4 » IDE » Help v @
~ Name Date modified Type Size
I @ FeaturesCamSculptor. pdf I 10/7/2020 12:40 PM PDF File 293 KB
Help Viewer.cab 1 2020 12:40 PM Cabinet File 6,260 KB
| helpcontentsetup.msha 10 0 12:40 PM M5HA File 1KB
@ Power PMAC IDE.pdf 1 20 12:40 PM PDF File 21,107 KB
@ StandardProfileTypes.pdf 1 0 12:40 PM PDF File 632 KB
@ StepsinDesigningACam.pdf 10/7/2020 12:40 PM PDF File 202 KB

Task Manager
The Task Manager:

e Provides information about the Power PMAC CPU and about programs running thereon
e  Permits the start and stop of programs
o Displays which servo and phase algorithms the motors used

CPU Information

The first tab of the Task Manager is the CPU Information tab:
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M

‘ TaskManager: Online[192.168.0.200:55H]

=)

CPU Information |Tasks | PLCs I Programs I SubPrograms | Servo | Phase I 0s Hesuurces|

CPU Information
Power PMAC Type
Firmware Version
Total Memony

CPU Temperature

Buffers

Program Buffer
User Buffer
Table Buffer
LookAhead Buffer
SyncOps Buffer
Symbals Buffer

POWER PMAC UMAC
1.5.04
2026 MB

36.75C

PMAC Memany Overview

Total Memony
16 MB
1 MB
1 MB
16 MB
1 MBE
1 MB

CPU Frequency  1000MHz

Firmware Date Jul 14 2012

Free Memaony

CPU

1649 MB

460EXRev.B

|Used Memony
128 KB
0 Bytes
[ Bytes
0 Bytes
128 KB
0 Bytes
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The table below describes the fields beneath “CPU Information:”

Field Description

Power PMAC Type This field states the type of Power PMAC form factor in which this CPU
resides (e.g. UMAC, Brick, etc.)

Firmware Version The version number of the firmware installed on this Power PMAC CPU

Total Memory The total RAM with which this CPU is equipped

CPU Temperature The present operating temperature of this CPU in degrees Celsius

CPU Frequency The frequency at which this CPU is clocked in MHz

Firmware Date The date of the build of the firmware installed on this CPU

Free Memory The amount of RAM presently unused

CPU The PowerPC CPU’s revision in this Power PMAC

The next section of this tab is the “PMAC Memory Overview”. In this section there are three columns:
Buffer, Total Memory and Used Memory whose purpose is as follows:

o The buffer column describes each buffer in the Power PMAC memory
The Total Memory column describes how much total memory space is allocated for that buffer
e The Used Memory column describes how much that Total Memory is actually being used or
occupied presently

The table below describes each buffer beneath “PMAC Memory Overview” in the Buffer column:

Buffer Description

Program Buffer Allocates space for motion programs and PLC programs written in Script
User Buffer Allocates space for general purpose use

Table Buffer Allocates space for compensation tables (position and torque)

LookAhead Buffer | Allocates space for the Special Lookahead feature

SyncOps Buffer Allocates space for Synchronous Operations (i.e. Synchronous M-Variables)
Symbols Buffer Allocates space for variable names

The exact amount of memory allocated for each buffer can been seen by typing the size command into the
Terminal Window and the exact amount of free memory within those buffers with the free command.
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Tasks
The Tasks tab shows five categories of tasks being executed on the Power PMAC CPU:

@ Task Manager: Onling[10.150.168.237:55H] — O x
CPU Information  Tasks PLCs  Programs  Sub Programs  Servo  Phase 05 Resources
Tasks Overview
Tasks Frequency (kHz) Exec. Time {usec) Peak Exec. Time (usec) CPU Usage
w 5239 0.000 0.000 0.000 %
Senvo Interrupt G235 6.744 43440 3404 %
5239 40408 984 560 20.396 %
Background Tasks 0.977 6.227 22 800 0.000 %
MIA MIA A 28.3%

Real-Time (FG): 23.8% Scheduled (BG): 3.800%
3

CPUD] |8 (Free OS5 Time): 97.2%
%

CPUM] ({Free 05 Time): 45.6%

Details

* Mo Mator commutation enabled.

* Mo Motor digital current loop active

* AsD-converter demultiplexing algorthm NOT enabled.
* Phase divider not active.

The purpose of each column shown in the Tasks tab is described below:

Column Name Description
Tasks Lists the task whose properties are being described in the columns to this right of
this one
Frequency The frequency with which this task occurs
Calculation Time | The average time this task requires to finish
Peak Time The largest measured amount of time this task has taken to finish since startup
% Task Time The percentage of total CPU time this task consumes on average
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The tasks in the Tasks column are described below:

Task Name Type of Calculations Performed Within This Task
Phase Interrupt Phase algorithms, typically used for commutating motors
Servo Interrupt Servo algorithms, typically used for servo control of motors

Real Time Interrupt | Move planning, real time Script and C PLCs

Background Tasks | Background Script and C PLCs, Background C Applications, Watchdog Timer
Resetting, Checking Limits and Safety Features, Communicating with Host
Computer

EtherCAT Tasks Amount of time taken for EtherCAT task.

Clicking each task in the Task column will show details about that task in the Details box at the bottom of
the Task Manager window.

Clicking on Phase Interrupt will show:
e How many motors are being commutated
o How many digital current loops are active
o Whether the A/D converter demultiplexing algorithm is enabled
e Whether the phase divider is active

Example “Details” Contents for the Phase Interrupt task:

Details

* Mo motor commutation enabled. r
* Mo motor digital cument loop active.

* A/D-converter demultiplexing algorthm NOT enabled.

* Phase divider active.

Clicking on Servo Interrupt will show:

e How many motors’ servo control is enabled
How many motors are using user-written servo code
How many entries are in the Encoder Conversion Table
How many compensation tables are enabled
Whether data gathering is enabled

Example “Details” Contents for the Servo Interrupt task:

Details

* No motor servo enabled. r
* Mo motor munning user written servo code.

* 41 entries in the encoder conversion table. Launch Configure Encoder Conversion

Table for details.

* Compensation tables NOT enabled.

* Data gathering NOT enabled.
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Clicking on Real Time Interrupt will show:
e How often the Real-Time Interrupt (RTI) is serviced

How many motion programs occupy how much space of the Power PMAC’s memory
Whether the Real-Time PLC (PLC 0) is active
Whether the user-written Real-Time Interrupt C Program (RTICPLC) is active:

Example “Details” Contents for the Real-Time Interrupt task:

Details

* Realdime intemupt serviced every 1 servo intemupts. -
* Total of 0 motion programs occupying 0 bytes in PMAC's memany.

*PLC Oig NOT active.

* User written T’ Real Time Intermupt Task NOT active.

Clicking on Background Tasks shows nothing.

PLCs
Clicking the PLCs tab lists all Background C Applications, Script PLCs, Real-Time C PLCs
(RTICPLCs), and Background C PLCs (BGCPLCs) running on the Power PMAC presently:

@ TaskManager : Online[192.168 0.200:55H] = =] =]
| CPU Information | Tashs | FLCs | Programs I SubPrograms | Servo I Phase I os F{esources|

PLCs

Type MName Size Running

Application capp1.out 478m Yes

CPLC tiplc.so NAA Yes

CPLC bgcplcl NAA Yes

PLC 1 307 Bytes Mo

PLC 2 43 Bytes Yes

PLC 3 43 Bytes Yes

Details

Description Values

Name cappl.out

o] -
Size 478m
Status Running

Full Path Mvarftpsusdlash/Project/C Language/Backaround P...
Execution Time -

Max Execution Time -

Stop | | Refresh List

In the “PLCs” box there are four columns:
e The Type column shows the type of the program
e The Name column shows the name (if it has been named) or number of the program
e The Size column shows the amount of RAM the program occupies
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e The Running column shows whether the program is running presently

The “Details” box at the bottom of the window shows various properties about the program. The table

below describes these properties:

Detail Name Description

Type The type of program this is

Name The name of the program

ID The ID number of the program, if it has one

Size The amount of RAM this program occupies

Status Shows whether the program is running or not

Full Path For C programs only; describes the directory path for the executable file
Execution Time The time the program takes to finish executing each time it executes
Max Execution Time | The longest amount of time this program has taken to run since startup

The user can start a program by clicking on the program in the list and then clicking on the

button, or stop the program by clicking Stop

Programs

. To refresh the list of programs, press .

The programs tab lists all motion programs in the Power PMAC:

@ TaskManager: Online[10.34.9.238:55H] ol &)
l CPU Information | Tasks I PLCs ] Programs ]Suanograms ] Servo ] Phase l 0S Resounces]
Motion Programs
Type Name Coord Size Running
Program 1 2 91Bytes No
Program 2 1 133 Bytes No
Details
j_Descn‘ption m\-/"a-lues
e _[JPogam |
Name 1
D 1
Coordinate System 2
No of Motors 1
Size 91 Bytes
Status Active , Stopped on a Breakpoint
Start Option Refresh List
Start
’—l Assign CS and Start 1
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In the “Motion Programs” box there are five columns:

e The Type column shows the type of the program

e The Name column shows the name (if it has been named) or number of the program

e The Coord column shows the number(s) of the coordinate system(s) which is/are presently
running this program (more than one coordinate system can be running the same program
simultaneously)

e The Size column shows the amount of RAM the program occupies

e The Running column shows whether the program is running presently

In the “Details” box there are 7 properties of the motion programs:

Detail Name Description

Type The type of the program

Name The name of the program if it has been named, or the number if not
ID The program 1D number

Coordinate System The coordinate system in which this program is presently running
No of Motor Number of motors in this coordinate system

Size The amount of RAM this program occupies

Status Shows whether this program is running or not

Start a program by clicking on the program in the list, clicking on the Start Option menu and then
selecting Start. This option will be grayed out if the coordinate system (CS) column for the selected row
displays “Not Assigned.”

In this case use the second menu option “Assign CS and Start”. Selecting this menu will show a dialog
box where a coordinate system can be specified to start the program. A coordinate system number can be
entered or for multiple entries the numbers should be separated by comma’s. Stop the program by

clicking . To refresh the list of programs, press .
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SubPrograms
The SubPrograms tab shows all subprograms in the Power PMAC:

S
o TaskManager: Online[192.168.0.200:55H] =0 =R
| CPU Information I Tasks | PLCs I Programs | SubFPrograms |Senro | Phase I Qs Hesourcesl
Sub Programs
Name ID Size
timer 100000 56 Bytes

There are three columns in the SubPrograms tab:
e The Name column shows the name of the subprogram or it’s number if it has no name
e The ID column shows the ID of the subprogram which the IDE has assigned it
e The Size column shows how much RAM this subprogram occupies

To refresh the list of subprograms, press .
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Servo
The Servo tab shows which servo algorithms are being used for which motors:

@ TaskManager : Online[192.168.0.200:55H] [ ][ | [
| CPU Information I Tasks | PLCs | Programs | SubF‘roglamsl Servo | Phase I 05 F{&mum&al
User Written Servo Control
User written code libraryis  Active
Matar Algarithm ServoCtrd i
0 Standard Servo Nat Active r
1 Basic Servo Active E
2 Standard Servo Active
3 ¥ Coupled Servo Active B
4 Adaptive Control Active
5 Basic Servo Active
6 Standard Servo Active
7 |Using function user_pid_ctd Artive
g Using function user_pid_ctrd Active
9 Standard Servo Mot Active
10 Standard Servo Mot Active
11 Standard Servo Mot Active
12 Standard Servo Mot Active i
Refresh List

This tab shows whether the user-written code library is active; that is, whether the user is using any real-
time C routines in the IDE project.
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The IDE recognizes that the user is using real-time C routines if the build action on usrcode.c (in the
IDE’s Solution Explorer under C Language->Realtime Routines) is set to Compile, as shown in the
screenshot below:

Solution Explorer - O
G| ©-@|p -
Search Solution Explorer (Ctrl+;) 0 -

Fal Solution 'Example Project’ (1 project)
4 [ ] Example Project
b [d System
4 [Z ClLanguage
b [ Background Programs
b 34 CPLCs
B [ Include
A Libraries
4 | Realtime Eoutines
[ usrcode.c
[M usrcode.h
b C3 Cor;’iguration
I [ Documentation
P [d Leg
I [ PMAC Script Language

Solution Explorer

Properties

usrcode.c File Properties -

o= ey |
Bl Advanced
Build Action Compile ~
=" File Encryption option
Enable Encryption No
B Misc

File Name usrcode.c
Full Path ChUsers\atul.govande\Docurr

There are three columns on the Servo tab:

The “Motor” column shows each motor number, ranging from 0 to the value of (Sys.MaxMotors

L
-1)
e The “Algorithm” column shows which servo algorithm is being used for this motor. The servo
algorithms available are as follows:
o “Standard Servo”: This is the Power PMAC’s standard, default servo algorithm; basically
PID with some filters, saturations, and deadbands
o “Basic Servo”: This is just a standard PID servo algorithm with no additional filters and
nonlinearities
o “X Coupled Servo”: This is the cross-coupled gantry servo algorithm
o “Adaptive Control”: This is the adaptive control algorithm
o “Using function {user function here}”: This is the user-written servo algorithm, which the
user needs to have written in C code and then set this motor to use that algorithm. In the
example screenshot above the servo algorithm is named “user_pid_ctrl.” See the
“Configuring User-Written Servo Algorithms” section of this manual under the “Project
System” header for more details on configuring user-written servo algorithms.
e The “ServoCtrl” column shows whether this motor is active
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Phase
The Servo tab shows which servo algorithms are being used for which motors:

@ TaskManager : Online[192.168.0.200:55H] |2 ]
| CPU Information | Tasks I PLCs I Programs I SubPrograms | Servo | Phase |OS F{esources|

User Written Phase Control

User written code library is ~ Active
Mator Algorithm PhaseCtd CumrentLoop |+

0 Standard Phase Naot Active Nat Active

1 lsing function user_phase Mot Active Mot Active E

2 Standard Phase Not Active Mot Active

3 Standard Phase Mot Active Mot Active m

4 Standard Phase Not Active Mot Active

5 Standard Phase Not Active Mot Active

6 Standard Phase Naot Active Mot Active

7 Standard Phase Not Active Mot Active

2 Standard Phase Not Active Mot Active

5 Using function user_phase Active Active

10 |Using function user_phase Active Active

1 Standard Phase Active Mot Active

12 Standard Phase Not Active Mot Active i

This tab shows whether the user-written code library is active; that is, whether the user is using any real-
time C routines in the IDE project.

The IDE recognizes that real-time C routines are being used if the build action on usrcode.c (in the IDE’s
Solution Explorer under C Language—> Realtime Routines) is set to Compile as shown in the screenshot
below:

Solution Explorer
@ g e -
Search Selution Explorer (Ctrl+;) o -

&1 Solution 'Example Project’ {1 project)
4[] Example Project
b @ System
4 [£% C Language
I [4 Background Programs
b a4 CPLCs
b £ Include
4 Libraries
= | Fealime Routines
[(1 usrcode.c
[ usrcode.h
b [a Configuration
b [ Documentation
b & Log
b 3 PMAC Script Language

Solution Explorer

Propertics
usrcede.c File Propertics -
=T
El Advanced

‘Compile -
hcryphion option
Enable Encryption No
Bl Misc
File Mame usrcode.c
Full Path CiUsers\atul.govande\Docun
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There are four columns on the Phase tab:
e The “Motor” column shows each motor number ranging from 0 to the value of (Sys.MaxMotors
-1)
e The “Algorithm” column shows which phase algorithm is being used for this motor. The phase
algorithms available are as follows:
o “Standard Phase”: the Power PMAC’s standard, default motor commutation algorithm
o “Using function {user function here}”: This is the user-written phasealgorithm, which the
user needs to have written in C code and then set this motor to use that algorithm. In the
example screenshot above the servo algorithm is named “user_phase.” See the
“Configuring User-Written Phase Algorithms” section of this manual under the “Project
System” header for more details on configuring user-written phase algorithms.
The “PhaseCtr]” column shows whether this motor is commutated
o The “CurrentLoop” column shows whether the Power PMAC is closing a digital current loop for
this motor

OS Resources

The OS Resources tab shows all of the processes (also known as threads) running on the Power PMAC.
Choose either to show only the Power PMAC processes (i.e. processes related to the Power PMAC’s
tasks listed in the Tasks tab) or all processes, including processes that may be running in the background
and are not part of the Power PMAC’s tasks:

@ | o TaskManager: Online[192.168.0.200:55H] =R
| CPU Information I Tasks I PLCs I Programs I SubPrograms I Servo I Phase | 0S5 Resources |_
05 Resources
@ View PMAC Processes ) View Al Processes
FID User %CPU Mem Used Command
T S (A TS
2713 root 00 5456 ppmacsenver
2825 root 0.0 236m gpascii
2845 root 0.0 236m gpascii
12245 root 00 236m gpascii
12265 root 17 236m gpascii
12285 root 17 236m gpascii
12305 root 00 236m gpascii
12335 root 00 236m gpascii

There are five columns on the “OS Resources” (Operating System Resources) tab:
e The “PID” column shows the Process ID number for this thread
The “User” column shows with which user this process is associated
The “%CPU” column shows what percentage of the CPU’s time this process consumes
The “Mem Used” column shows how much RAM this thread consumes.
The “Command” column shows the name of the Process; that is, the name of the function which
this thread is executing
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The amount of RAM used is shown in the “Mem Used” column
consists of the sum of the actual RAM the program occupies, and the
shared memory shared between each program using Delta Tau’s C
Libraries. Thus, for example in the screenshot above, seeing “236m”
for several programs does not mean that each one occupies 236 MB
Note but rather that they all are roughly the same size and share the same
library space, bringing their total up to 236 MB.

EtherCAT
This menu allows the loading and management of the device ESI files or ESI folder.

EtherCAT
[ ES| Manager l

=+ ES| Manager - O *

ESI Files
Select an ES file which should be deleted or exported or add new ESI files.
% Beckhoff Automation GmbH & Co. KG
Copley Controls

Delta Tau Data Systems, Inc,

H=o

Omren Corporation

Number of ES| files: 41
Number of devices: 682

Add File Add Folder Delete Export Close

Help
The Help menu provides a submenu for help on the IDE.

Help
© View Help Ctrl+F1 F
| BB Add and Remove Help Content Ctrl+Alt+F1
| Set Help Preference ]
View Database

@ Power PMAC IDE Manual
TEl Help About Power PMAC IDE

View Database: The database is primarily used for setup program, intellisense, etc.
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PROJECT SYSTEM

IDE 4.x primary focus is on handling everything from the project system. The Project System is far more
powerful as compared to V2.x and V3.x.

The Project System incorporates the entire system setup, ECAT setup and Setup Variable. The Project
System maintains all the saved structure elements as changes are made within project domain. The Build
and download generates a systemsetup.cfg file that contains all the user settings removing the necessity of
the backup of the Power PMAC manually.

The Project System integrates the EtherCAT setup (EC-Engineer) removing the need to use an external
program to setup the network.

Project Organization

Layout

Projects in the Power PMAC IDE are organized into a folder structure which can be navigated within the
Solution Explorer which, by default, is the farthest right window in the IDE. This can be opened by
clicking View->Solution Explorer from the main IDE screen or pressing CTRL+ALT+L.

The Explorer appears as follows:

Solution Explorer - 1x
@ o-a| k-
Search Solution Explorer (Ctrl+ P~

2] Solution "ExampleProject’ (1 project)

4 [T ExampleProject + System: Folder allows to configure, set system settings

4 System * CPU: Global Clock and common CPU settings including core management for ARM cpu.
4 cpu + Hardware: Displays detected hardware .
b Hardware * EtherCAT: Allows EtherCAT network setup.
b [ EtherCAT I - EtherNetIP: Allows Ethernet IP network setup

b EtherNet/IP (Deactivated) * Motors: Allows to Add motor and configure motor
Motors + Coordinate Systems: Allows configure coordinate system and it’s structure elements.
Coordinate Systems « Encoder: Maintains current encoder table settings to be used in build and download.
b Encoder « Application: User interface for configuring application setup.
Application * Tools: Integrated New Tuning interface
Tools * C Language: C language programming files.
C Language « Background Programs: This folder contains Background C programs and associated header files.

A v v T v Tw

Configuration

Documentation

Log

PMAC Script Language
Global Includes
Kinematic Routines
Libraries
Motion Programs
PLC Programs

* (CPLCs: This folder contains all Background CPLCs (BGCPLCs)

* Include: Folder includes all the header files required for C programs

« Libraries: Common libraries that you add or develop and use it in the C app.

+ RealTime Routines: this folder contains code for user written servo and phase routines.

* Configuration: This folder contains files you can use to manage what runs first at startup and what runs upon

download

* Documentation: stores General-purpose documentation files for the project in this folder.

* Log: This folder contains detailed log files that can be view in case of the build and download failure
* PMAC script Language: This folder contains all script programs, PLC and associated header files.

* Global Includes: Stores header files used in script programming.

* Kinematic Routines: This folder contains script kinematics subroutine files.

« Libraries: Folder stores script subprograms files that can be called from Motion program.

* Motion Programs: This folder contains script Motion programs files.

+ PLC Programs: This folder contains Script PLC files.

On the PC the project file organization looks like this...
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0S5Disk (&) » ProgramData » DeltaTau » PowerPMAC Projects » PowerPMACIDE » V4x » ExampleProject » ExampleProject
"~ Mame - Date modified Type Size
Application 4714/2021 1:44 PM File folder
Bin 4/14/2021 1:43 PM File folder
C Language 471472021 1:43 PM File folder
Configuration 471472021 1:43 PM File folder
Documentation 471472021 1:43 PM File folder
Leg 4/14/2021 1:43 PM File folder
PMAC Script Language 471472021 1:43 PM File folder
System 411472021 1:43 PM File folder
Tools 4714/2021 1:43 PM File folder
| | ExampleProject.ppproj 471472021 1:43 PM PPPROI File 3 KB

Opening a Project

File-New-Project

Open a new project by selecting File > New or from start page New Project as shown in the picture.
File | Edit View Project Build Debug Tools DeltaTau EtherCAT Window Help

New *» | {3 Project.. Ctrl+Shift+N

Project Wizard...

Start Page + X-

‘ Powe

Start

Project Wizard...

Open Project...

A new project menu is added as shown in the picture above. Open New Project from Wizard.

There are many types of project template available. The User can make their own project templates, and
those will be shown in the New Project dialog. Exporting custom project templates is covered in a later
section.

Standard basic PowerPMAC project
wer| wer ower|
i] PowerPMAC PowerPMAC P PMAC
= template

,—EI PowerBrick LV PowerPMAC PowerBrick_LV Standard basic PowerBrick LV project
= |
. . Standard Project with EtherCAT Master
,_Tg] PowerPMAC with EtherCAT (Acontis) PowerPMAC PowerPMAC with EtherCAT (Acontis) Node
=%
I :Q] PowerPMAC with EtherNetlP PowerPMAC PowerPMAC with EtherNetlp Standard Project with EtherNet|P node
;‘ ‘ _ PowerBrick_LV 4 Axis PowerBrick LV 4 axis project
fY PowerBrcklV 4 Aus PowerPMAC PowerBrick_LV 8 Axis PowerBrick LV 8 axis project
‘-ﬂ Power Brick LV 8 Axis PowerPMAC PowerBrick_AC 4 Axis PowerBrick AC 4 axis project
PowerBrick_AC 8 Axis PowerBrick AC 8 axis project
It‘g Power Brick AC 4 Axis PowerPMAC
"fs Power Brick AC 8 Axis PowerPMAC

Project templates provide a quick way to start Power PMAC programming. Required programs are
already included in the Power PMAC project templates. For example:
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The PowerBrick LV project template is specific to PowerBrick LV. This template provides the required
subprograms for PowerBrick LV stored under the libraries folder.
PowerBrick_LV project template:

=[5 PMAC Script Language
+ [ Global Includes
..... [ Kinematic Routines
= [ Libraries
P |_| poweronresetsub.pmc

- | | timersub.pmc

File-New-Project Wizard

This new menu for creating project will walk you through series of questions and on Finish will create

project.
Here is the workflow of creating project from wizard. This functionality will keep growing in the future

releases of the IDE.
You can navigate Back and Next by clicking buttons and use Finish to end wizard and create Project.

Open a new project from wizard by selecting File > New - Project Wizard or from start page as shown
above. Project wizard will open see picture mark with 1. It allows you to select necessary Project
template, see picture 2. Follow the wizard Next button

Create New Power PMAC project from Application project wizard X Create New Power PMAC project from Application project wizard X

Welcome to create New Power PMAC project Yielcome;toicraate biew PoweyRMAC projact
SIS : . from Application project wizard
from Application project wizard
When you create a Power PMAC project through project wizard, the project will
When you create a Power PMAC project through project wizard, the project will include all the settings selected during the project wizard process
include all the settings selected during the project wizard process

Select a project type:

Select a project type:

PowerPmacBasic

Next | Cancel

After Step 2 select Next to go to Step 3. Here you can provide Project name and location. Press next to go
to Step 4. In this steps you will see Common Application Homing, Compensation Table, Gantry, TCR.
Choose the application you want to add to the project and press Next to go to step 5.

TCR application will require CK3WGCxxxx Hardware, part of CK3M
e series.

Note

v @ |:>‘ @ —>
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Create New Power PMAC project from Application project wizard

Specify project location and name

Name: PowerPMAC113

Location: | C:! Deita Tz

Projec

=

®

IDE\V4.x\

-

Create New Power PMAC project from Application project wizard

Select project applications

Application: Items:

Homing
(V] Compensation table
(V] Gantry

O,

Information:

TCR feature is used for
setting up the trigger
output by commanded
distance for Rapid
processing configuration.
This feature is supported
by CK3WGCio0ax
accessories.

[ Back |[ Next

| [ Fnish | [ cancel

In step 5 user can add number of motors for the application. Currently only three topology types are
supported from wizard. Single feedback, Virtual and Galvanometer. This is shown below.

Create New Power PMAC project from Application project wizard

Specify motors configuration

Select Motors: 1-4 Eg.1-5812

| Motors Topology type
1 Sinale Feedback
Virtual (No Feedback) “
Sinale Feedback "
4 |[ sinale Feedback v
Single Feedback
Galvanometer
Virtual (No Feedback)

=

®

Solution Explorer
@ o-8p -
Search Solution Explorer (Ctrl+;)
2] Solution 'ProjectWizardExample' (1 project)

4[] ProjectWizardExample
4 System

b CcpPU

b Hardware

4 Motors
&1 Motorl

&3 Motor2
&) Motor3
&) Motord
Coordinate Systems
b Encoder
4 Application
&) Compensation
&) Gantry
&3 Homing
4 Tools
Tune
C Language
Configuration

Documentation
Log
PMAC Script Language

vevvevw

Click Finish to create Power PMAC project from wizard shown in step 6.

File-Open-Project

Opening an existing project by selecting File >Open menu or from start page Open project as shown in

the picture.

File | Edit View Project Build Debug Tools DeltaTau EtherCAT Window Help
New >
Open * | B Project/Solution... Ctrl+Shift+0
21 File. Ctrl+0
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Start Page + X-

‘ Powe

Start

Project Wizard...
II Open Project... |

The workflow for Opening an existing project is shown below...

Fle | Edt View Project Buld Debug Tools DekaTou EtherCAT Window Help Py x
o - 4[] % 0SDUk(C » Oehrlou » PowePMAiC » & » DF > Projecfuamples » T —" »
B w
Open B Project/Solution... Ctri+Shift+0 Fee cae
£ R e 3 Docmmerts o ame .
- i Forloyy (FromScrptintsample.
Massgemee ChomscpPeismge
o ai p S X
Start Page = X Mcrssh Tesms s e " chide pen Project
fro— el A . « , 4 4 06> R , v| & | SemhDenob 0 »
i 2 & om « + DetaTiu » PowePM 10 » Projectixamples » DemoBox & )
& P e
UM I Organize v New fokder
e - s et
Powe G- —— | s .
oy | Fertony
2 Documerts Mansgement
& Coseices: Micresoft Teams Chat Files.
d M Mcresch Teams Osta
Lo "
tart -
| s
N B Tapc
Project Wizard.. ve I Dot
Open Project. B Desttop.
% Documents.
Ty IR,
I I YV
oot

Flerame: <] A ProjectFles (" Powesprmacs

=

Solution Explorer hod
COoR o-F|p -
Search Solution Explorer (Ctrl+;) P~

&1 Solution 'DemoBox_4X' (1 project)
4 [T DemoBox_4X
4 System
b CPU
b Hardware
4 EtherCAT
& Masterd (Deactivated)
Motors
Coordinate Systems
b Encoder
Tools
C Language
Configuration
Documentation
Log
PMAC Script Language
b Global Includes
Kinematic Routines
b Libraries
4 Motion Programs
D) progl.pme
b PLC Programs

A VvV w

Project
System
179




Project — Context menu

Right click on the Project to get the context menu. Here is the menu looks like...

% Build Build: Build the project
Rebuild: Clean and build the project

LR Clean: Clean the project on PC.
Clean
Scope to This
B New Solution Explorer View
Build and Download All Programs . . . ) .
. Download All programs: Download to PMAC already build project . Mainly useful for Power PMAC Script language. (Dynamic Menu)
Map Power PMAC Variables Map Power PMAC Variables: As name says it maps the variables defined in the project so it will be available in the Intellisense list
Export Project with IP Protection...
Export Project with IP protection: Export project protecting intellectual property.
AR I Export Project Template : As the name says, exports the project template to be reuse.
Compare Project Compare Project: Compare PC and PMAC project.
Add EtherCAT Add EtherCAT: Add the EtherCAT master node to the Basic project template if EtherCAT support needed.
Add EtherNet/IP: Add the EIP node to the Basic project template if EtherNEt/IP is needed.
Add EtherNet/IP
Add Macro
s Add Application: Add the Application node to the Basic project template if Application setup needed.
Add Application PP PP pro] P PP p
i Ccut Ctrl+X
X Remove Del

Unload Project
¢® Open Folder in File Explorer
A Properties Alt+Enter Properties: Open project property dialog.

Build

Build will build the project. This option is mainly for building C application.
The progress of the build is displayed in the output window as shown below.
Output

Show output from:  Build - & £

Please wait while uploading Libraries from Power PMAC.

Libraries upleoad successful.

Please wait while Executing Project Script.

Please wait while mapping Power PMAC variables.

End of synchronizing the Database.

Power PMAC variables mapped successfully.

Project Building and Mapping total time = 5.862 sec
ssssssssss Build: 1 succeeded or up-to-date, @ failed, @ skipped ssssssssss

Power PMAC Messages Terminal Power PMAC Unsolicited Power PMAC Error  Find Results 1 Output

Build succeeded (4/15/2021 %:54:14 AM)
The output of the build is mainly ¢ programs. For example after successful build operation the ¢ output
file available under Debug or Release folder depending on the mode selected.

OSDisk (C:) > ProgramData > DeltaTau > PowerPMAC Projects > PowerPMACIDE > V4x > ExampleProject > ExampleProject > Bin > Debug

~

A Name Date modified Type Size

AM QUTFile 226 KB

| cappl.out 4/15

Rebuild
ReBuild will build the project. This option is mainly for building C application.
The progress of the rebuild is displayed in the output window as shown below.
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Qutput

Show output from: Build v ‘ | &= | %a

------ Rebuild All started: Project: ExampleProject, Configuration: Debug Any CPU ------
Please wait while mapping Power PMAC variables.

End of synchronizing the Database.

Power PMAC variables mapped successfully.

Project Building and Mapping total time = 2.416 sec

========== Rebuild All: 1 succeeded, © failed, © skipped ==========

Power PMAC Messages Terminal Power PMAC Unsolicited Power PMAC Error  Find Results 1 JEIUGITS
Build succeeded (4/15/2021 9:55:24 AM)

The output of the rebuild is mainly ¢ programs. For example after successful build operation the ¢ output
file available under Debug or Release folder depending on the mode selected.

OSDisk (C:) > ProgramData > Delta Tau > PowerPMAC Projects > PowerPMACIDE > V4x > ExampleProject > ExampleProject > Bin > Debug

~

(o Name Date modified Type Size

| cappl.out 4/15/2021 9:58 AM OUT File

Clean
Clean will clean the build files from Debug or Release. As specified earlier build files are C files.
The clean is only from the computer. Here is the folder after clean....

0O5Disk (C:) » ProgramData » Delta Tau » PowerPMAC Projects » PowerPMACIDE » V4x » ExampleProject » ExampleProject » Bin » Debug

-

) Mame Date modified Type Size

This folder is empty.

Building and Downloading the Project
This process requires two steps; the first step is to set the Solution’s configuration mode.

By default, the Solution configuration is in Release Mode. If the C-App or Script PLC is required to be
debugged, then set the solution configuration to Debug Mode. Debug mode generates a bigger binary file
size and may fill up the Power PMAC disk. It is a good practice to compile the final version of the project
in Release Mode to save space on the Power PMAC.

File Edit View Project Build Debug Tools DeltaTau Window Help
@S H e % BRE + 0+ B | p Debug ~ Any CPU v | [# getpmacvar s s o R .

*

Set configuration to Debug to debug a C-App or Script PLC

The Second step is to build and download the project to the Power PMAC. Right click the project’s name
and click “Build and Download All Programs” as shown below:
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_: Salution 'ExampleProject’ (1 project)
=R |

B- [ Clang
EI |5 Ba Rebuild
-
- & P
I =l Debug 3

| Build

Clean

Add Solution to Source Control...
Build and Download All Programs

Map PMAC Variables

Cut
Remove

Unload Project

= Properties

This will download the entire project to Power PMAC. Selected Script files can download individually or
in multiples by selecting Shift+Click and selecting each file and then clicking “Download Selected Files”.

The screenshot below shows downloading just PLC 1:

=] pp_Err 1al Ii'!ﬂ
\Z| pp_err l_"f Open

=] pp_pra Open With...
= ,__,; PMAC Scrip)
Bl [ Global 1 [=] | view Code

| 7] dlo

Excdude From Project

Delete

T Rename
| Librarie

- 4] sub Download Selected Files
,__,f Motion
¢ e ] pro

._..f PLCPrg | Properties

Debug the selected PLC

The entire project must have been built and downloaded in order to be able to download selected files.
This is because the IDE must compile the C programs and map all variables as a whole; this cannot be
done individually. The “Download Selected Files” feature is intended for development purposes, e.g.
making several iterations of changes to just one file and then testing these changes without having to
download the whole project again.

Build and Download will always generate systemsetup.cfg and will

download to Power PMAC. The file should not be altered as this file
= is maintained by Project System.

In the case of an EtherCAT® configuration downloading will also
Note download the eni.xml and ECATConfig.cfg to Power PMAC.

Map Power PMAC Variables
Mapping, preprocesses all the script files and generates the symbol tables and pp_Proj.h file to be used by
c apps. The progress of mapping is displayed in the output window.
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Output
Show output from: Build

1%
L

Please wait while Executing Project Script.
Please wait while mapping Power PMAC variables.
End of synchronizing the Database.

Power PMAC variables mapped successfully.

Export Project with IP Protection

IP (Intellectual property) protection allows OEM builders, independent integrators and users to protect
their intellectual property by encrypting script programs. The encryption is password protected.
The current implementation of IP protection is three level.

1. Customer-A can encrypt the script programs and pass the project on to Customer-B. This is level
one.

2. Customer-B can take the project from Customer-A and add their own logic and protect it by
encrypting and give it to Customer-C. This is level two. Customer-B cannot list or view
Customer-A's code.

3. Customer-C can take the Project from Customer-B and add their own logic and protect their part
by encrypting it and give to Customer-D. This is level three. Customer-C cannot list or view
Customer-A's or Customer-B code.

4. Customer-D cannot list or view Customer-A's or Customer-B code.

1. Open project (New or previously created)
2. Open project properties to choose how to encrypt the project.

T LG

fystem

Ee

| Language
Clean fonfiguration
1o Th Pocumentation
Scope 1o This
& » c P y P9
olution Explorer Vi .
IMAC Script Language

In the properties windows go to the project encryption options
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PowerPMACT Property Pages

General

<

8192

Q Variable Starting point 1024
PowerPMAC project general properties
Download C Source Files No

P Variable Starting point

Ignore Errors No
Project Encryption Options Do Mot Encrypt Any File
Project Password

Projpp Timeout Period (msec) 300000

Device Properties

Communication Settings

Cancel

Select encrypt all project files or some project files and set a password for the project.

If some items are selected to be encrypted click on a project item and choose yes to Enable Encryption
property, build and download to verify the project is building and downloading.

Right click on the project and select Export menu option.

3. Build and Download the project.

Note

Build and Download is a necessary step for the Export Project (IP
Protection) option to become enabled.

Right click on the project and select Export Project (IP Protection)... menu option.

& Build
Rebuild
Clean
Scopeto This
Mew Sclution Explorer View
Source Control
Build and Download All Programs
Download All Programs
Map PMAC Variables
Add Macro Project

—
I Export Project (IP protection)...

.}f, Cut
X

Remove

Unlead Project
c Open Folder in File Explorer
> Properties

Ctrl+X
Del

Alt+Enter

sy
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The opened dialog will ask for an exported project name and the path to export the project to. Click
export once the project name is entered.

4. Click Export to export the project and follow the instruction to name the project and etc.

Export Project with [P Protection X

Current Project Name:  FWCompatibility

Target Project Mame:
FWCompatibility_Export

Project Export Path:

Export Project

On opening the exported project, the PowerPMAC script items chosen to be encrypted will have been
replaced by the encrypted versions of the files. The global include *.pmh files will not be exported as an
encrypted item even if they were selected to be encrypted. The password field must be empty so that a
new password can be entered for the exported project. IP protection supports two level password and
three level of IP protection. IP protection will support multilevel c apps as well.

If the Export Project (IP Protection)... is clicked and the build and download of the project have not been
performed the following message will be shown:

(B Please set the encryption level in the project properties to encrypt
‘W project items and do a build and download to export the project with IP
protection,

5. Opening the exported project will look like the following:
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fa] Solution 'BaseProject_Export' (1 project)
4 [ BaseProject_Fxport
b [ System
4 | Clanguage
4 |7 Background Programs
4 |5 cappl
cappl.h
4 [ CPLCs
[d bgeplcll
[ rticplc
I [ Include
[ Libraries
I [ Realtime Routines
b [ Configuration
I [ Documentation
b [ Log
4 |5 PMAC Script Language
4 [ Global Includes
[ global definitions.pmh
[ Kinematic Routines
I [ Libraries
4 [ Motion Programs
O pregl.pmc.gpg
[ prog2.pmc
4 [ PLC Programs
O picl.plcgpg
[ ple2.plc

6. As stated earlier the IDE supports three level IP Protection meaning the project can be exported
twice. If an attempt is made to export for a third time the following warning will be shown:

f I: Project export limit has reached. Project cannot be exported.

Export Project Template
This option can be access from Project level context menu. Right Click on the project and select Export
Project Template as shown below.

Build
Rebuild

Fe

Clean
Scope to This
New Solution Explerer View
Build and Download All Programs
Map PMAC Variables
Add Macro Project
Export Project with IP Protection...

| Export Project Template... |
X cut Ctrl+X
X Remove Del

Unload Project
€ Open Folder in File Explorer
A Properties Alt+Enter
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Note

IDE V 4.3.0.x and below support accessing Export/Import Project
Template from the File-Export-Project Template menu. This option is
replaced with Template Manager in IDE V4.3.2.x and above.

This option allows the user to:
» Export a project so that other users can use it as a base for their projects.
» Toadd an icon for the custom template.

» Export a project and automatically add it to their New Project dialog.
» Preview the information about the project that is being imported.

e Delete

custom project templates.

» Import a project template in order to use a pre-configured base project.

Note: - The user is prevented from importing a template that is not supported by the current IDE version.

On clicking the option to Export the following dialog will open:

Export Project Template

JTemplate name:
Template description:

lcon image:

Preview image:

Export gptions:

MyProject
This is a sample project template

_(i; Browse...

DELTA TAU

"~ ) Power PMAC-NC
\ /’ o
v
1 Browse...

| Export to the following folder:

+/| Automatically import the template into PowerPMAC IDE

/

0K

Cancel |

___J Name of the template

I
__E_J Description
"

/J Template store path
— 1

In this dialog the default is set to “Automatically import the template into Power PMAC IDE”. The User
can uncheck this option. On selecting Ok, the template will be created, and a success message will be

displayed.
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Export Project Template *

Project ‘MyProject’ was successfully imported into PowerPMAC IDE.
Please restart PowerPMAC IDE for changes to take effect when creating
a New Project.

oK

The exported template is available to load from File-New-Project, as shown below.

New Project ? X
b Recent Sort by: Default = Search Installed Templates (Ctrl+E P~
4 Installed —
*q PowerPMAC PowerPMAC Type: PowerPMAC
PowerPMAC = This is a sample project template
.
PowerPMAC Solution VAR PowerPMAC with EtherCAT (Acontis) PowerPMAC
i PowerBrick_LV PowerPMAC
“z MyProject PowerPMAC |
‘ MyProjectTemplate PowerPMAC
‘ MyTermplate PowerPMAC DELTA TAU
AN
) Power PMAC-NC
J P 2018
Name: MyProject]
Location: C:\Users\atul.govande\Dy IDEWAX\ - Browse...
Solution: Create new solution
Solution name: MyProject! (V] Create directory for solution
[ |

The red square shows the options selected when the template was created.

To share a exported template use the option File-Import-Project Template option as shown below.
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@ PowerPMACAT - PowerPMAC IDE 42,04

File | Edit View Project Build Debug Tools DeltaTau EtherCAT Window Help
New 3 - | Debug - AnyCPU
Open 4 Position [@] Watch [¥] Status [G] Joi
Close

Close Solution

Upload Project From PowerPMAC

B Save PowerPMACA7 Crl+S
Save PowerPMAC47 As...
¥ SaveAll Ctrl+Shift+S
Export 3
Import L Custom Motors...
Page Setur Custom Amplifiers...
Recent Files r Item Template...
Recent Projects and Solutions > Delete Project Templates...
B Eit Alt+F4 Delete ltem Templates...

This option allows user to create the base project and export as a template and share.
On selecting, this will open the Import Project Template dialog as shown below:

Import Project Template x

Project template: C:\ProgramData\DeltaTau\PowerPMAC IDE\4\ProjectTemp

Template name: MyProject

Template description:

lcon image: _é

Preview image:

/.. DELTA TAU

1N
/=, ) Power PMAC-NC
e

0K Cancel

On clicking OK, the project template will be imported and will be available to use from File-New-Project
dialog.

Comparing a Project
IDE version 4.3 and above allows the User to compare the active project on Power PMAC with the local
one on the PC. On opening the project, the User will see this message...

PowerPMAC X

The currently loaded project PowerPMACTD differs from the one in the PowerPMAC, Would you like to
see the difference between the projects?

[] Do not show again Yes | | Mo

The User will be presented with three choices.
1. If the User would not like to see the differences, then they will click ‘No’.
2. If the User would like to see the differences between the two projects, then they will click ‘Yes’.
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3. If the User does not want to compare project every time they open their IDE they can select ‘Do
Not Show again’ check box which will stop this dialog from being shown.

The User can enable the compare dialog again by going to Tools-Options-Power PMAC-General Settings.
The option is marked in Red square. Check the box so next time when the IDE opens the project it
compared on load and pop-up the compare dialog. The tool option looks like this...

Options ? x
Search Options (Ctrl+E) »r Command Toolbar
4 Environment Shows warning before sending certain commands
G 1
AutoRecover e
Prompt when an opened project is different to the one on the PowerPMAC
Documents

Extensions and Updates

Find and Replace
Fonts and Colors
Import and Export Settings
International Settings
Keyboard
Netifications
Quick Launch
Startup
Tabs and Windows
Task List
Web Browser

b Projects and Selutions

b Source Control

b Text Editor

b Debugging

I Database Tools

4 PowerPMAC
Communication Setup
Network Settings
ECAT License Interface
Advanced Settings

b Text Templating

I Web Forms Designer

b Windows Forms Designer

I XAML Designer

Gz

If the User clicks ‘Yes’ it will open Project compare dialog. The same Project compare dialog can be
opened by right clicking on the solution file and then selecting Compare project context menu. The
context menu looks like this...

=T PowerPMACTO |

2 Build
Rebuild

Clean

Scopeto This

Mew Solution Explorer View
Build and Download All Programs
Map PMAC Variables
Add Macro Project
Export Project with [P Protection...
Export Project Template...

| Compare Project

¥ cut Ctrl+X
X

Remove Del

Unload Project
c Open Folder in File Explorer
A Properties Alt+Enter

The Project Compare view looks like this...
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Active Project (/var/figsrflash/Project)
~ [ ActiveProject
Configuration
D) ECATConfig.cfg
SN

[ Slave_1001 [NX-

Project Compare # & X

C\Users\atul.govande\Documents\PowerPMAC IDEWV4. TestECAT_Slave\TestECAT_Slave\TestECAT_Slave.ppproj

~ [ TestECAT Slave.ppproj
- &l Configuration
[ ECATConfig.cfg
~ [ enixml

[ Slave_1002 [R38D-1SNOTH-ECT] (1002)

Current active PC
project location
opened in the IDE

Drop down PowerPMAC
Project. location
Default location is

D) Slave 1002 €K1Y Re-compare PowerPMAC Active project [ ODTSlave (1001)
[) Slave 1003 [ELI{ project location.
[ Slave_1004 [EL20d
[ Slave,_1005 [RESD-KNOTL-ECT] (1005)
D pp_custom_save.cfg D) pp_custom_save.cfg
D) pp_custom_savetpl [) pp_custom_save.tpl
B pp.disablett B pp_disable.nt
B pp.inc_disablebt @ pp_inc_disable.t
B ppinc_startupbt @ pp.inc_startup it
O ppsavecfy O pp_savecfg
B pp_startup.bt [® pp_startup.bt
D) systemsetup.cfg D) systemsetup.cfg
»  Configuration »
[ ethemetipami
+ 15 Documentation Documentatien
PMAC Script Language w il PMAC Script Language
Global Includes Global Includes.
[ global definitions.pmh [ global definitions.pmh
[ ECATMap.pmh [} ECATMap.pmh
Kinematic Routines
’ Libraries » Libraries

Macro

Motion Programs
PLC Programs

D pklplc

Motion Programs
+ @l PLC Programs

O pletplc

[ plezplc

Color code
legend

Indicates file(s)/folder(s) are different

[ Added [ERemoved [ Changed

Indicates file(s)/folder(s) are only on PowerPMAC
Indicates file(s)/folder(s) are only on PC

The user can choose the location of the Power PMAC project from the drop-down list, like this...
Project Compare # & X

Active Project (fvar/ftp/usrflash/Project) »
Active Project (/var/ftp/usrflash/Project)

Backup Project (fopt/ppmac/usrflash/Project)

Backup 1 Project (fopt/ppmac/usrflash.1/Project)
Backup 2 Project (fopt/pprmac/usrflash.2/Project)
Backup 3 Project (/opt/ppmac/usrflash.3/Project)
Backup 4 Project (fopt/pprmac/usrflash.4/Project)

Backup 5 Project (/opt/ppmac/usrflash.5/Project)
If the EtherCAT .eni files are different then the .eni file will be expanded, and the user will see the
comparison of slaves that are part of the eni file on Power PMAC vs PC. It is displayed like this...

Project Compare £ & X
Active Project (fvar/ftp/usiflash/Project) C\Users\atul.govande\Documents\PowerPMAC IDEVW4x\TestECAT_Slave\TestECAT |
+ [ ActiveProject + [ TestECAT_Slave.ppproj
+ . Configuraticn -
[ ECATConfig.cfg
~ L) enixml
D Slave_1001 [NX-ECC201] (1001)
D Slave_1002 [EK1100] (1002)
D Slave_1003 [EL1002] (1003)
D Slave_1004 [EL2002] (1004)
D Slave_1005 [R28D-KNO1L-ECT] (1005)

Configuration
[} ECATConfig.cfg
+ [N eniaml
[ Slave_1002 [R88D-1SNOTH-ECT] (1002)
[ ODTSlave (1001)

Comparing a File

IDE V4.3 onwards will support file comparison directly from the Compare Project dialog. The user can
compare .eni files, as well as navigate files and folders. The user can compare the project opened in the
IDE with a Power PMAC backup project (userflash, userflash.1, userflash.2 etc.).

As described in the compare project, this color indicates the files
are different.
The user can double click on the file to view the difference or right click on the file to open the compare

context menu. The file compare view looks like this...

Project
System
191



(RemotelplcT plc v
Jean

Window
c plcl.plc C\Userstatul de\D: IDEWV4: TONPMAC Script L LC Progra
-

P j 9
7/ Power m Template. 1 // Power PMAC Script PLC Program Template.

56
2 // The fo 11 ing Sample PLC PROGRAM is the standard template for creating 2 // The following Sample PLC PROGRAM is the standard template for creating Scr
3 1/ Sample PLC PROGRAM 3 // sample FLC PROGRAM
/ 4 /
.p n plc 1 5 open plc 1
———————————————————— User Code Goes Here----—----——-——-oooooo—o_ 6 /) -—-------—--—-—————_liser Code Goes Here----------——-—-————————-

if (testvar == 1)
i

testvarl++

¥

lose I
/

oo o
/////////////////////

GREEGEESvm

100% =~ 4 AR} »
[ Removed [] Added Help

The user can scroll up/down the file to see the differences. The user can also use the arrow keys from the
IDE menu to jump to the next/previous difference.

o hardware v|m @E-;nnv”z" = E;;;@[@]h.ﬁt|:§§:|
Hover the mouse over the arrow keys to see the tooltip.
e | = §_i&

‘ Next difference (F8)

Limitation of file compare:
1. The user cannot compare bin files. For example cappl.out
2. The user cannot see the differences between encrypted files (.gpg).

Copying files/folder

It is possible to copy files or copy folder from Active project on PMAC to PC.
On right click to File or folder the context menu will change depending on the permission level.

Compare

Copy to project

For example .ecc file cannot be compare (Binary file) and copied so menu will be disabled as shown
below..

ma FthercatConfig.ecc

O MasterD.ecatmaster Compare
O Added ORemoved [0 Changed Copy to project
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Project Compare # + X

Active Project {/var/ftp/usrflash/Project) - diusers\furmar\documents\PowerPMAC IDE\PowerPMACSP
+ [ ActiveProject + [ PowerPMACS.ppproj
- Configuration - Cenfiguration
* bo-cvston_sovy
[0 pp_custom_savetpl [ pp_custom_savetpl 5.,
B pp_disabletxt B pp_disable.tt
B pp_inc_disable.bxt B pp_inc_disabletxt
B pp_inc_startup.bt B pp_inc_startup.txt
[ pp_save.cfg ) pp_save.cfg
B pp_startup.bit B pp_startup.tit
[ systemsetup.cfg [ systemsetup.cfg
+ L1 enixml -
[ Slave_1001 [RB8D-1SNOTL-ECT] (1001)
- Documentation - Documentation
B notetd B noted
- PMAC Script Language - PMAC Script Language
2 Global Includes » Global Includes
b Libraries 3 Libraries
2 Motion Programs » Motion Programs
b 1 PLC Programs » 17 PLC Programs

1. The copy is only one direction, Power PMAC to PC (Power
A PMAC IDE).
L= 2. Slaves under EtherCAT cannot be copied from Power PMAC
Note to PC project.

Add EtherCAT

Add EtherCAT context menu adds EtherCAT Master so user can add EtherCAT devices. This option is
dynamic option. If user opens the Basic project where EtherCAT node is not present in the project tree.
Under this case if user required to add EtherCAT network to existing project this option is used.

The workflow is shown below..

fa] Solution 'ExampleProject1’ (1 project) ] Solution ‘ExampleProject1’ (1 project)
4 [ BxampleProjectt
“ System ::‘““‘“’ 4 System
b CPU eto b CPU
b Hardware b Hardware
Motors EtherCAT

Coordinate Systems Sl & Master) (Deactivated)

b Encoder Export Project Template. Motors
b Tools Campae Projc Coordinate Systems
Add EtherCAT
b Encoder
Add EtherNet/IP
b Tools

Add Macro

Add Application . ~

Alt+Enter

Add EtherNet/IP

Add EtherNet/IP context menu adds EtherNet/IP Node so user can configure EtherNet/IP connections.
This option is dynamic option. If user opens the Basic project where EtherNet/IP node is not present in
the project tree. Under this case if user required to add EtherNet/IP network to existing project this option
is used. The workflow is shown below..
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%] Solution 'ExampleProject1’ (1 project)

&) Sclution ‘ExampleProject!’ (1 project)
4 [T ExampleProject1

4 @ ExampleProject1 4 System
4 System 4 CPU
3 Hardware
b CPU
3 EtherCAT
b Hardware 4 ) EtherNet/IP (Deactivated)
Motors ¥ Connection1
. Export Project with [P Protection... Motors
Coordinate Systems Export Project Template... .
Coordinate Systems
4 Encoder Compare Project
3 Encoder
Add EtherCAT
b Tools b1 Tools
Add Macro
Add Application
% cu CtrleX
X Remove Del
Unload Project
€ Open Folder in File Explorer
& Properties Alt+Enter

Add Application
Add Application context menu adds Application Node with selected application so user can setup and
configure. This option is dynamic option. If user opens the Basic project where Application node is not
present in the project tree. Under this case if user required to add Application support to existing project
this option is used. The workflow is shown below..

31 Solution 'ExampleProject1’ (1 project) it " Select projectiappRcations
4 [m] ExampleProject1 Select project applications. . }
“ System — . T
P ECPU bttt [ (Do =7 ‘
b Hardware o i
Motors
Coordinate Systems
» Encoder
4 Tools
‘ ] i [ asa | [ cancn
53] Solution ‘ExsmpleProject]” (1 project)
+ [m) EBxampleProjectl
4w System
L3 <]
b Hardware
13 EtherCAT
- EtherNet/IP (Deactrvated)
&) Connectionl
Motors.
Coordinate Systems
13 Encoder
4 Application
& Compensation
) Gantry
&) Homing
Properties
Right-click on the project and click Properties. The following dialog shows.
M Variable Starting peint 8192 -
P Variable Starting peint 8192
Q Variable Starting point 1024

v PowerPMAC project general properties

Download C Source Files No w
Download systemsetup.cfg File Yes

Ignore Errors No

Praject Encryption Options Do Not Encrypt Any File

Project Password

Project Template Version 2.5

Prajpp Timeout Period (msec) 300000

Use new PDO mapping name fermat  Yes w

Download C Source Files
Download all the C source files during the download process
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The properties are self-explanatory.
For IDE V4.1.x and above the new property ‘Download
systemsetup.cfg file’ is set to No when the project is upgraded from

V3.x project. For any New Project this property is set to Yes as we

recommend user to use the cfg file. The IDE automatically maintains
Note the file and saves any changes from IDE domain to this file.

This property is not available for IDE V4.0.x.

The new property “Use new PDO mappingname format” is added to support new naming method for
EtherCAT PDO’s. There is no longer a limitation for EtherCAT PDO names. This property is from V4.3
so if the project is upgraded from previous version this property is set to No and any new Load PDO
mapping command will use the old mechanism of PDO naming.

Project — Common operation

Adding and Removing Files

Add new or existing files to any subfolder by right-clicking it and selecting Add and then either New Item
or Existing Item:

‘= | Properties :ii| | Existing Item...

Then browse to the item to be added or included. From IDE Ver. 4.2 Script Language files added to the
project will be displayed in a natural order. The script files can be moved up or down by right click and
opening context menu.

In the previous version of the IDE these files were displayed in alphabetical order.
To remove file simply select file and Delete file.

File Properties

Right-click any file and click Properties. The following dialog is shown:

Properties

cappl.c File Properties -

B
B Advanced

Build Action Compile ;I
B Misc

File Mame cappl.c

rull Fatn Lildsers\onariesp

1
a
Fi]
L
a
T

The Build Action box can be set to either Compile, Content, Embedded Resource or None. For Script
Files none of these options have any effect. For C program files (*.c file extension) setting this to
Compile will cause the file to be compiled. Any other setting will cause the file not to be compiled. All C
header files (*.h file extension) should be set to Content to be linked with the *.c files but not themselves
compiled.

System
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Layout
The system folders store the CPU, Motor, Coordinate system and Encoder settings.

4 [ System
4 [z CPU
&7 System
4 |7 Hardware
ACC-24E3[0]
ACC-68E[0]
4 |7 EtherCAT
4 |7 MasterQ (Deactivated)
@ Master)
4 |7 Motors
&1 Motorl
[d Coordinate Systems

Common for all the views from system folder items

The following button strip is common to all the system folder view. When user clicks the Global Clock
block under System-CPU-System folder node.

Type 1

T Up | =» Commonly Used Structure Elements

Up button: Returns back to the originator of the view.

Commonly Used Structure Elements button (Next): This is dynamic Next button and text that appears is
the next logical choice for parameter setup. This button appears if the Next option is available.

Accept: Clicking this accepts the parameter settings once they have been selected. Not clicking on the
Accept means that the settings will not be downloaded to Power PMAC.

Type 2

[ #up || €Global Clock|

Up button: Returns back to the originator of the view.

Global Clock (Prev): This is dynamic Prev button and text that appears is the Previous logical choice for
parameter setup. This button appears if the Prev option is available.

Accept: Clicking this accepts the parameter settings once they have been selected. Not clicking on the
Accept means that the settings will not be downloaded to Power PMAC.

CPU

This contains the Power PMAC system setting such as global clock and commonly used Power PMAC
system settings. This is a new view available after V4.2. The commonly used system block is broken
down into separate blocks based on function, for improved usability.
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CPU Settings

Clock Settings.

Common System
Elements

Memory Buffers

Core Management

Advanced System
Elements

Clock Settings
The Clock Settings window is used to configure the Global Clock

The first screen is used to set up the global clock frequencies for the system. Type in the frequency
required, in kHz and click “Accept”. The Up arrow navigates back to System block or Left arrow can take

to the next block that is common System elements. The Symbol

indicates the master clock source.

Hovering the mouse over i symbol will provide more information about settings.

Cock Settings

Phase Frequency:

Serva Frequency:

Real-Time Frequency:

9.035| kHz
2259 v kHz

kHz B

2259 ~

Existing New

Servo Period:

0443 0.443| Milliseconds ()

Phase Over Serve Period: 0.250 0.250 (i}

Master Gate detected.

PWM Frequency

Channel Frequency

‘ Sys.PhaseQverServoPeriod = 1/ SysServoPeriod

Edit Mode: | Update all Channel Frequencies on same Hardware Card BN}

Hardware Card
(M) ACC-5E[0]
ACC-24E3(01

Channel 0 (kHz)  Channel 1(kHz) Channel 2 (kHz) Channel 3 (kHz)  Encoder Frequency  ADC Frequency
4518 4518
43518 43518

4518
43518

4518

43518 3.125 MHz 3.125 MHz

Structure Element:
Description:
Range:

Default value:

Sys.ServoPeriod

Servo update period for interpolation calculations
pos floating-point

0.442

= Common System Elements | | Accept

If the software detects the EtherCAT® option but does not detect a
Master Gate it will automatically force Power PMAC to use its

Note

internal clock by setting Sys.CPUTimerIntr = 1. For EtherCAT®
the servo period must be multiples of 62.5 psec. Upon accepting the
clock settings issue, a save and $$$ in the Terminal Window for
changes to take effect and then check the value of Sys.ServoTime in

the Watch Window to ensure it is counting continuously before

proceeding.

The PWM frequency for each channel on the axis interface cards can also be set if there are any. To
change this right-click on the channel of the PWM frequency to change and then select one of the possible
options displayed as shown below:
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PWM Frequency

Channel Frequency Edit Mode:

Update all Channel Frequenci

Hardware Card
() ACC-5E[0]
ACC-24E3[0]

Channel 0 (kHz)

Channel 1 (kHz) ClI
4518 4518
4518 v 4518

4.518

9.035
13.553
18.070
22.588
27.105
31.623
36.140

The Window containing four tabs at the bottom of the screen display’s useful information as the system is

configured.

The four columns give further detail as to the origination of the information i.e. the Location and Module.

The Output tab shows every command that is being sent to Power PMAC.

) 3/22/2018 12:20:44 PM CPU Settings
] 3/22/2018 12:20:44 PM CPU Settings

PowerPMAC Messages
€3 OFrrors . 1 OWarnings | @ 1Messages | T 4Outputs
Date Location Madule Description
T 32272018 12:20:44 PM CPU Settings Global Clock Sys.ServoPeriod =1

Global Clock
Global Clock

Sys.PhaseOverServoPeriod=1
Sys.CPUTimerlntr = 1

The Messages Tab displays setup-related parameters that have been changed, in this case in the Global

Clock.
€9 0Errors | 1 0Warnings | @D 1Messages T 4 Outputs
Date Location Module Description
i 32272018 12:20:44 PM CPU Settings Global Clock Data Accept Successful.

Commonly System Elements

This page shows the typical system parameter. Most of the times user will change settings in this page.
Global Abort section will be prefilled for PowerBrick. For regular Gate 3 (Acc24E3 or CK3WAX) user

will need to select.
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system = x [N CK3W-AD3100{4] -
Basic

Maximum Number of Motors: 32| Motors
Maxamum Number of Coordinate Systems: 16| Coordinate Systems
Optimization
Background Sleep Time: 1000 Microseconds
Background Watchdog Timer Limit: 10| Background Software Cycles
Foreground Watchdog Timer Limit: 5000| Real-time Interrupt Periods
Global Abort
Input Register 0
Bit Number 0
Maximum Number of Scans 0 RTICycles
Parameter information
like structure element.
description efc.
Structure Element:  Sys.MaxMotors
Description: Max # of motors that can be controlled (0 to n-1)
Range: 1.256
Default value: N/A

[ 4 System | [ € Clock Settings [ Memory Butfers

When the parameter is selected the details about that parameter will be displayed in the parameter

information panel at the bottom of the page. If any parameter needs additional steps these will also
displayed at the bottom of the page, as shown below.

Memory Buffers

System* & X
PowerPMAC Buffers
Note: Additional steps must be completed after changing these values.

Total Memory Used Memory  Available Memory
Program Buffer: 0.125 15875 Megabytes |
User Buffer 1 0.000 1.000] Megabytes
Table Buffer 1 1.000] Megabytes
Lookahead Buffer: 16 16000 Megabytes
Symbols Buffer 1 0.000 1.000] Megabytes
Encryption Buffer
Gpg Buffer [] Download to device 16| Megabytes

. The values have been changed. Click here for the additional steps you must take to 2pply the changes.

1. Click the Accept button ta save the changes in the project.
2. Right-click on the project i the solution explorer and select the Build and Download All Programs command.
3. Type the following command in the terminal window to save all modified parameters: |Save

4, Type the following command in the terminal window to reboot the PowerPMAC: | Reboat

Structure Element:  Not applicable

Description: Max Buffer size in MB for script programs
Range: Nen-negative integer (Total PawerPMAC buffer size cannot exceed 1000MB.)
Default value: 16

 System | | & Common System Elements - CPU Management

Saved System data structure element values set from Global clock and
Commonly Used Structure Elements are automatically stored and
A maintained in the file under the CPU node. Similarly, all the gate
& values are stored and maintained automatically under the Hardware
Note node. These values are used when the build is performed to generate
the systemsetup.cfg file.
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Core Management

Here user can set the relation between task and CPU core. This functionality is not supported on the FW
version lower than 2.6.x.X. here is the core management function support table:

FW Version ARM Dual Core CK3M (ARM ARM Quad Core Other CPU
CPU (CK3E,UMAC) | Dual Core) CPU(UMACQC)
Less than Not supported and Not supported Not supported and | Not supported and
2.6.X.X option grayed out and option option grayed out | option grayed out
grayed out
2.6.x.X. or above | Supported Supported Supported Not supported and
option grayed out

core management settings. Core management settings are not general

Most of the application will never need to change the default balanced
=
settings.

Note

On clicking the core management, a new dialog will open showing the current settings from the project.
The dialog looks like this..

This dialog is for Quad core. The preset options varies depending on type of the CPU and gate
availability.

ARM Quad Core CPU (CK3M, UMAC)

Type of ARM CPU
information

CPU Core Task Management ( Core with Gate)
Option Core Tasks

E Balanced load (Default) o  Background
Servo/Phase Intensive Tasks Applications

PowerPMAC preset RTl Intensive; Background Intensive | 4
options. Default is Interrupt Interrupt

Phase/Background Intensive

balanced load. Background Intensive 2
Interrupt
) DualCore Compatibility
3 EtherCAT
Tasks

Dual core compatibility option selection under QUAD core management is designed for users who are
porting from Dual core to Quad core but do not want to change core management.
Dual core compatibility sets the cores similar to Dual core Balanced load configuration as shown below.

CPU Core Task Management (Quad Core with Gate)

Option Core Tasks
(") Balanced load (Default) 0 Background 05 and
) Servo/Phase Intensive Tasks Applications

() BTl Intensive; Background Intensive i Senvo EtherCAT
- Int t Inte t Inte t Tasks
_ Phase/Background Intensive R menup rerub

[ Background Intensive 2

E DualCore Compatibility
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A A project must be open to manage core assignment. The new settings
B are stored in the project.

Note

The dual core (e.g. CK3M with Gate) dialog looks like this...

CPU Core Task Management (Dual Core with Gate)

Option Core Tasks

(®) Balanced load (Default) 0 Background 0S and
Tasks Applications

Phaze Servo Real Time EtherCAT
The dual core (e.g. CK3E or CK3M with No Gate) dialog looks like this. There is only one setting

possible for this type of configuration...
CPU Core Task Management (Dual Core without Gate)

() Servo/Phase Intensive

Option Core Tasks
@ Balanced load (Default) 0 Background Q5% and
Tasks Applications

Phase Servo Real Time EtherCAT
Interrupt Interrupt Interrupt Tasks
Balanced load (Default) option is selected when a new project is open. All available preset options are

factory recommended. The settings will reflects how you will see the tasks in the task manager.

Any change to CPU core task management option from current option
requires following steps for successfully applying the change...
1. Build and Download the project
2. Save the project
Note 3. Reboot or power cycle Power PMAC.

There is a possibility that the settings read from the project may not match the preset settings; in this case
an additional Custom entry will be appeended to the table. If the User wants to set different core
assignments than preset settings, then select Tools-Option-Power PMAC-Core Management.

The advanced settings are available for QUAD core CPU only.

The factory recommendation is not to change core assignment settings from this screen unless all the
associated risks are understood. It is recommended to use the selection from preset settings on the core
management screen. The Advanced options dialog looks like this...
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Options ? X
p
CPU Core Task Management
P Environment 1 Changing CPU core task is NOT recommended for general use and should only be changed if the
P Projects and Solutions B
risks are fully understood.

> Source Control
P Text Editor Task Core Task Core
P Debugging
P Database Tools Real Time Interrupt'C’ | 5 + Background Tasks 0 v
4 PowerPMAC PLC

General oetings Capt/Comp Interrupt 1 v EtherCAT Tasks 3 v

Network Settings

ECAT License Interface et EtherNetln Tasks

Core Management ase Interrupt 1 v therNetlp Tas 0 v

Advanced Settings
b Text Templating Servo Interrupt 1 v Host Communication 1~
P Web Forms Designer Tasks (gpascii)
P Windows Forms Designer Real Time Interrupt 2 v Background 'C' PLC 0 v
P XAML Designer

Any change to core management settings are stored in the project, so next time the project is opened these
settings are available.

System difference will display the core management differences
= between Power PMAC system (Device) and project, as indicated by a

Not flashing warning sign at the right bottom corner.
ote

The Tool software makes sure that the Sys.CoreBgcplc = 1, always matches as Sys.CoreBackground and
Sys.corertiplc always matches with sys.corerti. The mismatch is only possible in QUAD core only if user
uses Tools/Option/Core management as a advanced user. Dual core mismatch is not possible from Tool
software.

Example of using Core management

Case 1: UMAC/CK3M ARM Dual core CPU with Gate Hardware Phase/Servo Mode and many
commutated axis

In the situation where we are using many commutated axis with no core management CPUQ is
overloaded. (See below picture) The result could be Phase Errors, Servo Errors, Runtime Errors occur in
customer applications
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CPU Information | Tasks | PLCs

Programs | Sub Programs | Servo | Phase | 0S Resources

Tasks Overview

Tasks Frequency (kHz) Exec. Time fusec) Peak Exec. Time (usec) CPU Usage
96.046 4017 17.503 38.625 % CPU[T]
Servo Interrupt 8.012 35172 73270 28.181 % CPU[T]
Real Time Interrupt 1.002 122384 233174 2307 % CPUM]
Background Tasks 0.936 24 689 380.025 2310 % CPUI0]
Real-Time (FG): 79.1% Scheduled (BG): 2.3%
2
CPU[ 3 (Free OS Time): 97.7%
%
CPU]
Details

* Commutation enabled for Motors[ 0 ]

* Mo Motor digital cument loop active

* A/D-converter demuttiplexing algorthm NOT enabled.
* Phase divider active

Now use core managemt and you will see Phase Errors, Servo Errors and Runtime Errors no longer occur
Here background and pahse task are on core 0 and servo and real time on core 1.

R

LU Fiomaton, TR PLDE | Fogrees | S Pogees | Sarss | Prass | 05 Pesoucs

Ty Sy
T gy ey by e T Fogh bmc Trew s LFU L
L G2 a5 r LER-tt ] S N LR
Bign2 B TR 20187 % 0P
LENEY L=t TV 3307 & CPL
Bahgrrrd Tamin [LE ] 8 BT BRI 4 FH R U

delbe} 55 L

= e d e et b Mk ] I
" P Mot Gl e e BT

= b e iy wiooeie WG eraibind

e e

Case 2: UMAC ARM QUAD core CPU with Gate Hardware Phase/Servo Mode with sophisticated
kinematics

In this case real-time interrupt handles motion planning. Application demands large robotic kinematic

application with large computation in real-time. If core management is not used then there is a possibility
of run time error.
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Now use core managemt and you will no longer see run time error or any other calculation error because
of no time.
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Advanced System Elements

This dialog allows user to make change at one place. This is designed for advance user and keeps the
backward compatibility with previous IDE (V2.x and V3.x) Setup Variable screen menu.
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Syt ]

Filter | |
Command Value Undo
Sys.BgSleepTime ) =
5ys.BgWDTReset ) =
Sy CompEnable ) -
Sys.CompMator ) -
Sys.CPUTimerlntr 50 &
Sys FirstEnc 0 =
Sys Maxcats 1 -
SysMaxMotors 2 -
Sys MaxiPlc 0 - =
Sys ModbusServerEnable ] =
SysPhaseCycleExt ) =
5ys.PhaseOverServoPeriod 025 =
syspreCalc 1 -
Sys RiintPeriod 0 =
SysSendFileMode 0 =
Sys.ServoPeriod 0.442742110000000022 =
SysWDTReset ) =
Description Mas® of coordinate systems that can be established (0to n-1)

Range 1128

Units count

Default NA

«CPU Management

Update Period 100 ms
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Hardware

This folder contains the Hardware Diagnosis part of the System Setup. The System Setup displays various
parameters associated with the accessory cards in the system in a graphical manner in order that

parameters may be adjusted for setup or diagnosis purposes.
Right click the Hardware Node to refresh the card list as shown below. This menu is available for IDE

version 4.3.2.x and above.

5] Solution ‘PowerPMAC2' (1 project)
4 [T] PowerPMAC2
L System

4 CPU

4 B8 Hardware
B CK3W-AX1212[0]
F EtherCAT

4 & Master0 (Deactivatec 5

Scope to This

Mew Solution Explorer View

Properties

@ slave_1004 [FH-1

A slave 1003 (R8BI

Refresh

Alt+Enter

Fi ﬂ Clasra 10N TDRARMCICRNTIH_ESTT M1ANTY

AXxis Interface Cards

For example the ACC-24E3’s Hardware Diagnosis page appears as follows:

Links to the accessory’s

This field describes the

manual
7
Nar(m;el and Card Info IC Irfo — Manual ﬁé
mo e ) N BaseBoard ACC-24E3 Type Gated Click here to view manual®
information
PatNumber 604002 IC Index 0 \
for the board Revsion 7 Charnels 2 Analog, 2 Digtal ~. The type of chip and number of
is shown here Options 67503232 channels are described here
Channel List [Channel 1- Chanl0] = Description: Digital Feedback One Phase 16+it DAC
. € < channel’s hardware
Click this -
dropdown —Output Postion | Compare | Flags | ADC Data |
menu to select v FeckOubas Position Feedback —| Encoder Ermors ———|
different 086420246 810 Enable Output |
channels DAC A mnnnnnnnnn Servo 384
——— Loss Status [ ]
X Home 0
t EncDatEf 255 SrilEn *
This area describes the 2147483648 Loss Capture L]
kind of output signal This area gives several
this channel produces tabs which display s He= |
position feedback, flags
and ADC results Count Reset |
This area shows associated with the

several structures
associated with this
accessory’s channel

Channel View

Z

selected channel

Metor]1] pPhaseEnc

------- Ach4E3[D].G1an[Mwm[D]

Metor[1] pDac

----- Acc 2AF N Chan( Stah,

Motor11.0Enc Status

This screen represents the typical Hardware Diagnosis for an axis interface card. The screen will appear

similarly for ACC-24E2x.

The three kinds of output signals these axis interface accessory cards (ACC-24E2, ACC-24E2A, ACC-
24E2S, and ACC-24E3) can have are DAC, PFM and Direct PWM. Selecting this output signal type in

the “Output” area of the screen will show the characteristics related to that output signal type.
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Note

IDE V4.2 onwards the Hardware Card’s will be displayed as detected
and not in Alpha/numeric order.

For DAC output:

This slider shows the
voltage output from this
DAC channel from -10
VDC to +10 VDC

This button disables the motor
and manually enables output
from the channel for diagnostic
purposes

PackOut Data: 1

Enable Output (

For PFM output:

— This button disables the motor
This slider shows the and manually enables output
— Output PFM output from 0% to from the channel for diagnostic
P 100% pulse rate o0ses
PackOutl PvP
PFM R ‘/
0 10 20 30 20 50 60 70 &0 90100 Enable Output
PFM Pelalalalalalalalalyl
1 1)
_—{ Clickthis button to
T change the direction of
Direction 4‘4/"—' the PFM output

For PWM output:
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These sliders show the PWM output
from 0% to 100% duty cycle. There
are four sliders, one for each PWM
line, labeled PWMA-PWMD

This button disables the motor and
manually enables output from the
channel for diagnostic purposes

This slider shows the present
commutation angle; i.e. where the
rotor is throughout one commutation
cycle of the motor

These buttons select 3-Phase
commutation (e.g. for DC Brushless or
AC Induction motors) or 4-Phase
commutation (e.g. for Stepper Motors)

—Output — - : ]
put \/ PackOutData: 1
O 10 20 30 40 SO 60 70 30 90100 Enable Output I
PWM A lalulols l!l'llllllll
i (| ) — Commutation
0 102030 S0 60 70 30 90100 0O 60 120 130 2%
PWM B Lelalalalalalalalalal |l|l|lll;l|l|
[  § ] I 3
O 10 20 30 40 S0 60 70 30 90100 Phase
PWMC Lelalalalalalalalalsl
C I 3 ¢ 3 Phase
O 10 20 30 40 S0 60 70 30 90100 ¢ 4 Phase
PWM D lelolsl |!||||||||||
L | J
Magnitude (%) [1 <I"I

Choose the output of the PWM signal to
use when clicking “Enable Output™
above

The Position tab displays position feedback information and also status bits related to the encoder
attached to this channel:

ACC24E3][i].Chan[j].ServoCapt

I

ACC24E3][i].Chan[j].HomeCapt

—

ACC24E3][i].Chan[j].SerialEncDataA )—

ACC24E3[i].Chanl[j].SerialEncDataB )—

ACC24E3[i].Chan[j].Atan

I

Position Feedback —

Servo 256
Home 0
EncData A -Z56
EncData B [

Arc Tangent 24567

Fosition |Cnmpare I Flags I ADC Data |

— Encoder Bmors ————
Loss Status [ ]
Count Emor

Loss Capture .
Reset |

Count Reset |

ACC24E3[i].Chanl[j].LossStatus

.{.—‘ ACC24E3[i].Chan[j].CountError

ACC24E3[i].Chan[j].LossCapt

The Compare tab shows the current position of this encoder and also the values stored in it:
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Posttion Compare | Flags I ADC Data

— Position Compare

Cument Position 4096

| ACC24E3][i].Chan[j].CompA |-—-> Comp A ||]
| ACC24E3[i].Chan[j].CompB |-—-> Comp B ||]
| ACC24E3][i].Chan[j].CompAdd |-—-> CompAdd [0

EQu l Ll

The Flags tab:

Haos
User 4 A Input t
Home +
B Input t
Fault +
C Input
Postive ¢ : t
Megative 4 . 1
Hall Inputs
Hall State T U WV W
t tttt

The ADC Data tab shows the sinusoidal encoder ADC’s and amplifier ADC’s results:
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 Postion I Compare | Flags  ADC Data
— Encoder ADCs

AdcEnc 0
AdcEnc 1
AdcEnc 2
AdcEnc 3

tnoen n

PackinDat
a
BitD

Bit1

N

— Amplifier ADCs
AdcAmp O

1

[==])

Adchmp 1 4
AdcAmp 2
AdcAmp 3

Digital 1/0 Cards

The Hardware Diagnosis page for digital 1/0 cards is much simpler than for axis interface cards. This
screen shows the data registers in the card displaying each bit in each bank with a green light if the bit is
high or with a red light if the bit is low:

Card Info I Info Manual
This box BaseBoard ACC-B8E Type Gated Click here to view manual.
displays what PartNumber  &03535 IC Index 1]
kind t?f ", Revision 3 Channels N/A
input/outpu .
configuration e o This area displays information \\ - - - -
this card has. about the name and model of This area displays information
Some cards’ this accessory about the kind of IC that this
configurations e - — card uses
can be changes 24inputfoutput MCESE[ﬂ]dﬂHBg 7
while others are .
fixed at a Card Type Control Woaord Control Register Value
g??;{')’;t';“a?gef Data Bank2 (23..16) - — Data Bank1(15.8) Data Bank0 (7.0)
outputs. For llllllll llllllll llll l You can double-click one of
cards that can these rectangles to toggle its
be AcchBE[D]. DataReq[2] AccGBE[D] DataReg[l] Acc68E[D] DataReg(l] state if it is configured as an
i tput
ff;gf;ﬁﬁgfgd Data Bank5 (23.16) | - Data Bank4 (15.8) —| [ Data Bark3 (7..0) outpd
field under this
ria wneer vis | || [ HIEAEEE ARRNRRNN RNRREER
configures this. AccBBE[D] DataReqg[h] AccBBE[D] DataRegl4] AccEBE[D] DataReg(3]
Top and Bottom 10 f* Teminal Block
Bark Connector  DB-5
MD71xx

CK3M 10 accessories the screens are more aligned with SYSMAC Studio.
There are two digital output accessories MD7110 and MD7120. User can Modify Output and read Input.
Click the accessory under Project-Hardware node to open the Hardware diagnostic screen.
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CK3W-MD7120[3] + X

Solution Explorer

Card Information IC Information 5] ] - & | L
Base Board: CK3W-MD7120 Type: Gate3 Search Solution Explorer (Ctrl+;) Lo~
Part Number: 601003 IC Index 3 &1 Solution 'PowerPMACET" (1 project) -
Revision: 1 Channels N/A 4 [0 PowerPMAC67
. a System
3 00000000000000
Options: 01 N cpU
- Hardware
. . - m CK3W-MD7110[2]
Inputs Variable Name Value Qutputs Variable Name Value Meodify I CK3W-MDT120[3]
Input0 MD7120_3_Input0 False AirPresureOn False True = CK3W-AD3100[4]
Input1 MD7120_3_Input1 | False Output!  |MD7120_3_Outputl | False True LS creApnoo]
er

Input2 MD7120_3_Input2 True Output2 MD7120_3_Output2 | True True & Master0 (Deactivated)
Input3 MD7120_3_Input3 True Output3 MD7120_3_Output3 | True True Motors

Coordinate Systems
Input4 MD7120_3_Input4 True Output4 MD7120_3_Outputd | True True > Encoder
Input5 MD7120_3_Input5 True Output5 MD7120_3_Output5 |True True b C Language
Inputé MD7120_3_lnputé | True Outputé  |MD7120_3_Output6 | True True False b L Configurstion

ocumentation
Input? MD7120_3_Input? True Output? MD7120_3_Output? |True True False 2 Log
Input8 MD7120_3_Input8 True Output8 MD7120_3_Output8 | True True False “ PMAC Seript Language
- Global Includes

Input9 MD7120_3_Inputd True Output9 MD7120_3_Outputd | True True False D) global definitions.pmh
Input10 MD7120_3_Input10 | True Output10 MD7120_3_Output10 | True True False O MD7110_2_Mapping.pmh

[ MD7120_3_Mapping.pmh
Input11 MD7120_3_Input11 True Output1l MD7120_3_Outputll |True True False D AD3100_4 Mapping.pmh
Input12 MD7120_3_Input1i2 | True Output12 MD7120_3_Output12 |True True False [ AD2100_5_Mapping.pmh
Input13 MD7120_3_Input1i3 | True Output13 MD7120_3_Output13 | True True False N f::::::'c Routines
Input14 MD7120_3_Inputi4d True Outputid MD7120_3_Outputi4 |True True False 3 Motion Pregrams
Input1s MD7120_3_Inputl5 | True Outputl5 |MD7120_3_Output15 | True True False “ PLC Programs

Update Variable Mapping

When the accessory is detected header file will be automatically added to the project under Global

Includes.

4 Global Includes
[ global definitions.pmh
[ MD7110_2_Mapping.pmh
[ MD7120_3_Mapping.pmh
[ AD3100_4 Mapping.pmh
[ AD2100_5 Mapping.pmh

b CPU
Hardware
CK3W-MD7110[2]
CK3W-MD7120([3]
CK3W-AD3100[4]
CK3W-AD2100([5]
EtherCAT
Motors
Coordinate Systems
b Encoder

For Every CK3M IO

C Language
Configuration
Documentation

accessory header file is
generated under PMAC
Script Language-Global

Includes folder and

Log managed automatically

PMAC Script Language
4 Global Includes

[ global definitions.pmh
@ MD7110_2_Mapping.pm
[ MD7120_3_Mapping.pmh
[ AD3100_4_Mapping.pmh
[ AD2100_5_Mapping.pmh
Kinematic Routines

AV VYV

b Libraries

N Madinm Nemmenman
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User can change the Name of the Input or Output. For example, user can change the name from Input0 to
Switch0 and from OutputO to AirPressureOn. The change in these names are associated with the file
under Global Includes. After the name is change select “Update variable mapping” to regenerate
respective file.

Project intellisense will show the names of these variables that can be used in PLC or Motion or C code.

[Outputs  Variable Name Value  Modify

o S e | ]
e B

i |

|

Ouitn MO

MOT7120_3 Mapping.pmh &
#define M07120_3_Input10 [Ik31#D[3].GpicOata[e). 10
#define M07120_3_Input11 [Ik3w0[3].Gpiodata[0].11
#define M07120_3_Inpu o[ ioData(0].12
#define 107120_3_Inpu [ icData(0].13
#define MD7120_3_Inputis {
#define M07120_3_Inputs

Ilde'ﬁne AirPresureOn CK3WD([3].GpioData(@].16
TdeTine FOIIZS 3 Outputl CRSWDI3].0piobatald].
#define MD7120_3_Output2 CK3WD[3].GpicData[e].18

#define M07120_3_Output3 CK3WD[3).GpicData[0].19
#define MD7120_3_Outputs CK3WD[3].GpioData[0].20

#define M07120_3 Output? CK3wO[3)
#define MD7120_3_Output8 CK3WD[3).GpicData[0).24
#define M07120_3_Outputd CK3WD[3).GpicData[0).25
#define MD7120_3_Output1® CK3WD[3).GpicData[0].26

A Please do not modify the MD7xxx or AD2xxx file. These files are
e maintained by IDE.

Note

AD31xx
The Hardware Diagnosis Screens for CK3M Analog accessory AD3100 and AD2100 are accessed by
clicking the accessory under Project-Hardware node to open the Hardware diagnostic screen.

CK3W-AD3100[4) + X Solution Explorer
Card Information IC Information w|fo s A~
Base Board:  CK3W-AD3100 Type:  Gated A SOl on Explorer (Che
Part Number: 601004 ICIndex 4 2] Solution 'PowerPMACSS' (1 project)
4 [T] PowerPMAC65
Revision: 1 Channels N/A 4 System
Options: 3100000000000 4: @ Gy
&) System
4 Hardware
] = CK3W-MD7110[2]
Inputs Value Em CK3W-MD7120(3]
lnputO % = CK3W-AD3100(4]
= CK3W-AD2100(7]
Input! 0 EtherCAT
Motors
]npUtz -4 Coordinate Systems
Input3 25 b Encoder
b C Language
Inputd -6 b Configuration
b Documentation
Inputs 256 b o)
lnputﬁ 12 4 PMAC Script Language
4 Global Includes
M‘ [ global definitions.pmh
Solution Explorer ReFEERNToN

When the accessory is detected a header file will be automatically added to the project under Global
Includes. The User can change the Name of the Input or Output. For example, the User can change the
name from InputO to VoltageO and so on. The change in these names are associated with the file under
Global Includes. After the name is changed, select “Update variable mapping” to regenerate respective
file.

Project intellisense will show the names of the variables that can be used in PLC or Motion or C code.
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A Please do not modify the MD7xxx or AD2xxx file. These files are
maintained by IDE.

Note

CK3WECSxxxx
This hardware does not have the diagnostics screen but used in the Motor topology. On double clicking it
will give following message.

Power PMAC IDE *

o Detected hardware 'CK3W-EC5300°

CK3WGCxxxx

The Hardware Diagnosis/configuration Screens for CK3WGC accessory is accessed by clicking the
accessory under Project-Hardware node.

It shows like this..

Options: 1200000000000 T CK3W-EC530005]
EtherCAT

(2) Configuration & Masterd (Deactivated)
4
Clock Select: Servo Phase. [i]
Duty Cycle: 0 % O
Frequency: 1532 <] ke @
Delay Calculation: Target Delay Time: 10 usec ©@
Delay: 1 [i]
Delay Unit: 248 i}
Delay Time: 10.000 sec @
(=) Test Run ’
PulseType: Burst Continuous [i ]
Pulses: 0 [i ] Properties >3

]

PulsesRemaining: o

Abort [i]

The top section shows the detected hardware card and option.

Using this user can setup and diagnose PWM output. It is done in two steps Configuration and Test Run.
Once testing complete, user can press Accept and it generates Ck3WGC Definitions.pmh file under
Global Includes that can be used in Motion program and plc script.

Configuration

Configuration section looks like this.. This is for configuring PWM output. PWM output is intended to
control a Laser source’s power.

Project
System
213



@ Configuration

Clock Select; Servo Phase O

Duty Cycle: 10 % @

Frequency: 2453 ¥ khz ©

Delay Calculation: Target Delay Time: 13.24 usec D
Delay: 1 L)
Delay Unit: 329 j ]
Delay Time: 13.240 usec D

The parameter choices are self-explanatory. The info icon shows additional information about parameter.

Delay Time: 10.000 usec 0

The delay time of first PWM pulse from setting time of the PulseCount register.
Minimum possible delay time is .06 usec

Delay Time (ns) = [(Delay + 3)] X [(DelayUnits + 2) X 10]

User have choice of entering Target Delay Time in usec and then press calculate to fill Delay and Delay
unit box or enter the Delay and Delay unit to get Delay Time in ns.
PWM frequency (Frequency) I drop down list calculated using following formula...

105
kHz) =
frwn (kH2) = e Period

User can start typing and the list will filter based on the input.

Test Run
Test Run section looks like..

@ Test Run

PulseType: Burst Continuous O
Pulses: 0 i
PulsesRemaining: 0 O

i

As the section name this will allow user to test the configuration setting. On pressing Test it will
configure the card settings and depending on type of the Pulse the user can verify output. If the burst
mode selected then on Test it will show you Pulsesremaining as shown below...Asked for 4000 and
remaining 1706.
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@ Test Run
PulseType: Burst Continuous i ]
Pulses: 4000 'ﬂ
PulsesRemaining: 1708 L ]
| Abort | [ Test | L ]

The second option is [Continuous], which does not allow the user to enter a number. When Continuous is
selected and when Test is pressed, the number inside PulsesRemaining is expected to become 4095 and
not decrease until the user selects the Abort button.

Accept

On accept generates Ck3WGC Definitions.pmh file under Global Includes that can be used in Motion
program and plc script. The file contains PTR variable for read and write the hardware register of the
CK3WGC card.

Ck3WGC Definitions.pmh + X [eielieclab/vigig

1 |/ variable definitions for CK3WGC[x].Chan[@].CompA
PTR DutyCycleVar-»u.ic:$984858.28.12
PTR PWMPeriodvVar->u.io:$964856.8.12

// variable definitions for CK3WGC[x].Chan[1].CompA
PTR DelayUnitVar->u.io:$984800.208.12
PTR DelayVar->u.io:$984800.8.13

// variable definitions for CK3WGC[x].Chan[2].CompA
PTR PulseCountVar->u.io:$984150.8.12

@ W oo W

EtherCAT
MasterQ
On clicking the Master node0 it will open the Master0Q device editor. This section includes network

related or master related settings. Some of those settings will also affect the “Master” section of the ENI.

Device Editor

Master |Topology View

General
Unit Name EtherCATSuite Master
Cycle Time [us) ® (1000 ~
Frequency [Hz]

Source MAC address 0-10-EC-00-BB-E9

Slaves connected to local system
Network Adapter Ethemet 2 ( Cisco AnyConnect Secure Mobility Client Virtual Miniport Adapter for Windows x64) -

Select

Slaves connected to remote system

Protocol
IP Address 192.168. 1 . 200
Port 0

Master-Instance

Networks: 1 | Slaves: 0 | | state: Mode: CONFIG

Under General, user can choose to setup the ECAT clock either using time or freq mode. For 16 kHz
clock user must select frequency mode.
Tasks + Sync Units
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In this tab, the user can define additional cyclic tasks and master sync units. After adding a new
Master sync unit, the user can assign one or more slave sync units on tab “Slave - Sync Units” to this
master sync unit.

Device Editor
Master | Topology View | Process Data Image | Variables | Advanced Options | Slave to Slave | Distributed Clocks | Tasks + Sync Units
Tasks
Taskld - | Comment Cycle Time [us]  Input PDO Size [bytes] Output PDO Size [bytes] | Ethemet Size [bytes]
] Task 0 125 ] 1 72

1 10 Task Rate 500 0 ] 0

Edit Task
New Edit Delete

Edit Master Sync Unit (MSU)

Networks: 1 | Slaves: 2 State: Mode: CONFIG

As shown above a new Task 10 Task Rate is added. From FW 2.6 a new EtherCAT structure element is
added to handle the additional task. At this point only one additional task can be added per master.

On adding the task, it will set ECAT[i].TaskID1Ext. User can verify the value in the Power PMAC
Message — Output Tab.

Example: Typical use of the additional cyclic task....

In a high-performance application, the EtherCAT servo drives must be updated at 8 kHz (125 usec) to get
enough response. There is an 1/0 device on the network that cannot reliably be updated faster than 2 kHz
(500 psec). This I/O device is assigned to Task ID 1 and ECATJi].TaskID1Ext is set to 3 so it is only
updated every 4th cycle.

To use the new Cyclic task user can click on the slave that needs to assign the task and then select Sync
Units Tab. ( Slave--->Sync Units Tab ) Under Master Sync Unit select the 1d1 from drop down as shown
below... Red square indicate the slave and the Master Sync ID.

Slave_1002 (EL2004) (1002) + ] Do O] progl.pmc System plcl.plc global definitions.pmh ECATMap.pmh
Device Editor

General | PDO Mapping | Variables | Advanced Options | Sync Units

Slave Sync Units

Name Input Size [bytes] | Output Size [bytes] | Master Sync Unit

Networks: 1 | Slaves:2 | State: Mode: CONFIG
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EtherCAT Master-Node Properties
Master-Node Properties

On selecting the Master Node view the EtherCAT properties as shown below.

Properties -ax%
Masterd (Deactivated) File Properties -
Solution Explorer

= -
Gl o-d,-= =
- B EtherCAT configuration template

EtherCAT Configuration template On Import template these property will
Template File To Apply be set automatically.

£5) Sclution TestECATMApping (1 project Template ignore version

sesieiion : Use EtherCAT configuration template
4 o System ‘ figura ‘ e
b U B EtherCAT General EtherCAT General
B Herdware EtherCAT ¢ Mot 4 EtherCAT License Shows the license information. Must be
o < heca greater than 0
S e il t e Acontis SDK Version Shows Acontis SDK integration version to
B EtherCAT Load Mapping to Power PMAC" settings. 1DE
Allow Duplicate PDO mapping False Stack Type Type of EtherCAT stack
Remove Station Address from PDO Veriable False
b Tooks
b € Langusg True EtherCAT Motor Configuration Auto Configure: True/False Default True.
b Configuratio True Auto Configure On true OMRON drives 15, G5 are
: Lﬂf“ mentation Show EtherCAT Motor Configure configured automatically on Drag and
o9 i
. PMAC Scipt Langusge View Drop to Motor Folder..

File Name Master0 (Deactivated) Show EtherCAT Motor Configure View:
F o F ta\Delt True/False Default True.
On Dragand Drop opens the motor

SDK Version B
The current SDK Vession of Ec-Engineer. e
EtherCAT Load Mapping to Power Allow Duplicate PDO Mapping
PMAC Setting If set to True ignore the duplicate PDO
Allow Duplicate PDO Mapping mappings at the Load PDO mappings to
Remove Station Address from PDO Power PMAC. Default is False.
variables Remove Station Address from PDO

wvariables : True/False. Default False.

On Load PDO Mapping, names are unigue
by adding station address . On setting this
True the names will not be unique and it's
users responsibility to make it unique.

Allow Duplicate PDO Mapping

Default: False

If set to true then Load PDO mapping will ignore the duplicate mapping found. It will print found
duplicate mappings with addresses in the Power PMAC Message window as Warning. If EtherCAT
network is unable to activate this could be one of the reason.

In the default state Load PDO mapping will fail if it finds duplicate PDO mappings.

Remove Station Address from PDO Variable

Default: False

Note: need to have the Solution Property "Use new PDO mapping name format" set to Yes

- this is selected in the Solution - Property page of Explorer Tree (Rt-Clk on Solution name)

If set to True when PDO variable names are generated by IDE the slave station address will NOT be
appended as part of the variable name. The slave name (assigned or custom edited) in the Device General
Tab Name field will be used as the PDO variable name created in the ECATMap.pmh file.
EXAMPLE: below a drive was given the custom name of "Drive3"

Before: #define Slave 1002 R88D_1SNO1L_ECT_6040 _© Controlword
ECAT[@].IO[16].Data

After: #define Drive3_6040_0 Controlword ECAT[©].IO[12].Data
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4 Q Master0 (Deactivated)
4 [ slave 2001 [NX-ECC203] (1001)
0f1 Module 1 (NX-1D4442)

Properties *+vA X

Master0 (Deactivated) File Properties v
SN
9 EtherCAT configuration template

@ EtherCAT Motor Configuration.

Auto Configure. Tru,
Show EtherCAT Motor Configuration View Trfle
o Misc
EtherCAT ense Aot 4
File Name Master0 (Deactivated)

Remove Station Address from PDO Variable

True v

Remove Station Address from PDO Variable
Indicates whether to remove station address from PDO variable names.

EtherCAT Master-Node Context Menu

The EtherCAT folder stores the EtherCAT master and Slave information. Use the context menu to
configure and setup an EtherCAT network. The context menu is self explanatory.

Show Master Status
: n Mode
Diagnosis Mode
Scan EtherCAT Network
o d alyzer

Append Slave

Import Slaves from ENI
Export ENI File
Load Mapping to Power PMAC < Most important step in setting up EtherCAT drive

Load Mapping to Power PMAC from ENI
Watch EtherCAT Mapped Variables

Opens EtherCAT mapped variable viewer. Requires mapping and project build and download

Activate EtherCAT
Edit Topology
Eok Endpoint Configuration
Export EtherCAT Configuration Template...
Import EtherCAT Configuration Template...
Remove EtherCAT Confiquration Template
& Open
Scope to This
New Solution Explorer View

#  Properties Alt+Enter

Show Master Status

This menu will open Master status view, displaying important network registers. The bottom info ribbon
will display respective structure element, description, range and default value. The default update period
is 100 msec. that can be change. For measurement purpose user can reset all the Max. Time settings. The
details of these structure elements are available in Power PMAC Software reference manual.
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Master Status View + X -

[EtherCAT Master Status View
Sem Time: 4.04 Microseconds Max Sem Time: 1246133 Microseconds
Receive Time: 0.52 Microseconds Max Receive Time: 3.08 Microseconds
Transmit Time: 348 Microseconds Max Transmit Time: 37.68 Microseconds
Time: 13.8 Microseconds Max Time: 1246154 Microseconds
Master State: Unknown
Master Ready: No
Slave Count: 0
Distributed Clock Difference: |0 Nanoseconds EtherCAT Skip Count: 77955345

Structure Element: ECAT[0].SemTime z
Description: EtherCAT network time between PMAC and ACONTIS application

Range: Mon-negative floating-point

Default value: Not Defined

Update Period: < 100 > ms

Diagnosis Mode

(Ref: EC-Engineer manual)

This mode is available to analyze EtherCAT networks that are controlled by the Acontis Master Stack.
Automated control systems usually require high availability of the whole system and, due to the rough
industrial environment, this is often hard to achieve.

High availability should be guaranteed for an automated control system so it is important to verify and
maintain the field bus. In this mode it is possible to look into the "health” of the EtherCAT system.
Detection of signs of system degradation prior to running into a system failure will be of great benefit. In
that case it is possible to exchange the problematic components (cables, slave devices).

When the Diagnosis mode is selected it will detect the devices on network. The screen will look like this:
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Vasterd Diagnes)
Device Editor
| General |Process Data Image || Watch Iist" Performance || Variables " CoE Object-Dictionary " History|
State Machine
Current State Unknown
Requested State Unknown
Init trap
Change State Pre-Op Safe-Op
Op
Information Frame Counter
Number of found slaves 1 Sent frames 24
Murnber of slaves in configuration 3 Lost frames 0
MNumber of DC slaves 1 Cyclic frames 0
DCin-sync Mo Acyclic frames a4
Topolegy Ck Mo Clear counters
Link Connected Yes
Slaves in Master State Mo

The General Tab displays information on the current state of the state machine of the master which can be
modified.

The Process Data Image Tab displays information on the process variables which can be modified. The
variables will be forced to the value the entered. The user can press the release button to stop forcing the
user-entered value to the variable. Selecting a process variable will show a chart of the values. This chart
will be updated every 250 milliseconds.

The Watch list enables the monitoring of selected variables.
The Performance Tab displays information like the busload per cycle and per second.

The Variable Tab displays information on the the trace variable which can be modified. The chart will
update every 250msec.

The CoE Object-Dictionary Tab displays information on the values of the object dictionary of the master
which can be modified.

The History Tab contains the diagnosis history.

Network Mismatch Analyzer

This option is useful when there is a mismatch between the eni file from the project and actual devices on
the network. It is difficult to figure out where the mismatch is and for this this tool is useful that identifies
mismatch.

This option only active if the Diagnosis mode is active. If user switches to Diagnosis mode and gets the
following error ... o

ICIK‘EJE-I 1001E II Bus Config ENI MNetwork information file and
_E_BUS IG_MISMATCH Mismatch cumently connected bus
topology does not match.

The diagnosis option will ask to open Network Mismatch analyzer. On selecting OK it will open the
analyzer as shown below...
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Show Master Status EtherCAT

E\ngnom Mode : @ Network information file and currently connected bus

topology does not match.

Scan EtherCAT Network Do you want to open Network Mismatch Analyzer?
Append Slave Yes No
Import Slaves from ENI ‘
Export ENI File “* Network Mismatch Analyzer - a X
Load Mapping to Power PMAC List of slaves
Load Mapping to Power PMAC from ENI Please, compare the configured slaves with the connected slaves. If something is red, you have a network
Watch EtherCAT Mapped Variables configuration mismatch!

Slave Config Config Config | Network Network | Network
Actrvate EtherCAT Name Type Revision  ldent. Type Revision Ident.
Edit Topology Siave_1001 [EK1100] EX1100 [1001] 0x00110000 O EX1100 [1001] | 0x00110000 1
Eok Endpoint Configuration Slave_1002 [EL2004] EL2004 [1002] 0x00110000 | O EL2004 [1002] A 0x00110000 ©
Export EtherCAT Configuration Template. Slave_1003 [EK1100] EK1100 [1003] 0x00120000 O EK1100 [1003] | 0x00120000 15
Import EtherCAT Configuration Template. Slave_1004 [Acceinet - AE2] | Accelnet - AE2 [1004] | 0x00010003 | O

i’

Open
Scope to This
New Solution Explorer View

Properties AleEnter

I &

Close

If “No’ option selected then user will need to open the analyzer manually using the Network Mismatch
Analyzer option from Master Node Context menu as shown below...Please see it is enabled only in
Diagnosis mode.

Show Master Status
Configuration Mode
Magnosis Mode

INetwnrk Mismatch Analyzer I

Scan EtherCAT Metwork

Line Crossed Analyzer

Append Slave

Paste Slave Ctrl+V
Import Slaves from ENI

Export ENI File

Load Mapping to Power PMAC

Load Mapping to Power PMAC from ENI

The second way of opening the Mismatch Analyzer is when user uses Activate EtherCAT option to
enable EtherCAT network and if there is a mismatch between eni and actual devices then software will
capture the bus mismatch error and will ask user to open the mismatch analyzer automatically as shown
below work flow....
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Show Master Status
Dragnots Mode

Scan EtherCAT Network

Append Slave

Import Slaves from ENI

Export ENI File

Load Mapping to Power PMAC

Load Mapping to Power PMAC from ENI
Watch EtherCAT Mapped Variables

IActr.atc EtherCAT

Edit Topology
Eok Endpont Configuration

Export EtherCAT Configuration Template...
Import EtherCAT Configuration Template...

¢ Open

Scope to This
E',-‘T New Sclution Explorer View
& Properties

AReEnter

Master)

/

Network information file and currently connected bus
topology does not match.

Please follow the steps to open Metwork Mismatch Analyzer
manually:

- Make sure Master0 node in Diagnosis mode.

- Right dlick on Master0 node.

- Select the Network Mismatch Analyzer,

Do you want to open Network Mismatch Analyzer?

List of slaves

#* Network Mismatch Analyzer #

Please, compare the configured slaves with the connected slaves. If something is red, you have a network
configuration mismatch!

Slave Config Config Config | Network Network Network
Name Type Revision Ident. Type Revision Ident.
Slave_1001 [EK1100] EK1100 [1001] On00110000 O EK1100 [1001] Ox00110000 1
Slave_1002 [EL2004) EL2004 [1002] On00110000 O EL2004 [1002] Ox00110000 O
Slave_1003 [EK1100] EK1100 [1003] Ox00120000 O EX1100 [1003] Ox00120000 15
Siave_1004 [Acceinet - AE2] | Accelmet - AE2 [1004] Ox00010003 O

Close

The error is also displayed in the Power PMAC message window like this...

Power PMAC Messages

Date
© 9/1/20211:52:13 PM
1, 9/1/20211:52:13 PM
© 9/1/2021 1:52:13 PM
© 9/1/2021 1:52:13 PM
© 9/1/20211:52:13 PM
€ 9/1/2021 1:52:14 PM

Location
Master0
Master0
Master0
Master0
Master0
Master0)

Module
EtherCAT
EtherCAT
EtherCAT
EtherCAT
EtherCAT
EtherCAT

€ 7Errors | & 2Warnings | @ 8Messages | 7] 0Outputs

Description

Checking network status....

No mailbox support. EtherCAT reset may resolve the issue. Execute reset using 'ecat reset' con

Pre-check for EtherCAT activation is successful. Activating EtherCAT....
Activating EtherCAT....
Checking if activated....

l Network information file and currently connected bus topology does not match. l

Network information file and currently connected bus topology does not match.

o £ u

Line Crossed Analyzer

If user have connected a line to a wrong port, you can see in the Line Crossed Analyzer which slave is

Incorrectly connected. The wrong entries will be red. It is very difficult to identify wrong connection on a
bigger network. This tool is useful for identifying. If there is a line error pop up message will be displayed

like this and then user can open the Line cross analyzer.
This error is detected when user is scanning the network using Scan EtherCAT Network context menu.
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- CL-CNgITeET

File  View Network Settings Help

< Configuration Mode [l = IS [~] Diagnosis Mode

Project Explorer E
v . Class-A Master <connected> ’
[ Slave_001 [R88D-KNO1L-ECT] (0001)
» X [ Slave_002 [R88D-1SNO1L-ECT] (0002)

EC-Engineer X

A Line Crossed! At least one cable incorrectly connected (IN port and
!A\ OUT port crossed)! Please open the ‘Line Crossed Analyzer' to find the
problem.

Here is the typical workflow ...

EC-Engineer X

Show Master Status Click OK and then from context
. o menu select Line Crossed
Line Crossed! At least one cable incorrectly connected (IN port Analyzer
> | and OUT port crossed! Please open the 'Line Crossed

fismatch Analyz Analyzer to find the problem.
[Scan EtherCAT Network | s
Line Crossed Anaiyzer

b

ort Slaves from ENI

Load Mapping to Power PMAC

Load Mapping to Power PMAC from ENI Show Master Status

= Line Crossed Analyzer <
Watch EtherCAT Mapped Variables = Lo Chomad deye a x
Activate EtherCAT List of staves
— Diagnosis Mode 1 the st you can see all connected siaves. The red ones are incorrectly connected

Scan EtherCAT Network ° REZ0-KNOTLECT
Export EtherCAT Configuration Template.

it BRCAT Coaflpsntion Tesits Cine Grossed Anaiyzet
Remove EtherCAT gotion Templet Append Slave
@ Open aste Slave
Scopeto This Import Slaves from ENI N
ot BB

B New Solution ExplorerView

£ Properties Alt+Enter Load Mepping to Power PMAC

Load Mapping to Power PMAC from ENI
Watch EtherCAT Mapped Variables

Activate EtherCAT

Export EtherCAT Configuration Template...
Import EtherCAT Confi emplate...

¢ Open
Scope to This
B New Solution Explorer View

K Properties Alt+Enter

Scan EtherCAT Network / Append Slave

Select Scan EtherCAT network it will issue scan command and detect the connected EtherCAT devices
on the netwrok. If the EtherCAT devices are not connected user can still configure EtherCAT network
using Append Slave menu. When the slave devices are added to the Master, either using Scan or Append,
then the Master node looks like this:
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b [ Hardware
4 | EtherCAT
4 @ Master) (Deactivated)

fiZ Slave_1001 [R88D-KNO1L-ECT-L]
fIZ Slave_1002 [R88D-KNO1L-ECT-L]
fIZ Slave_1003 [R88D-KNO1L-ECT-L]
fIZ Slave_1004 [R88D-KNO1L-ECT-L]
fIZ Slave_1005 [R88D-KNO1L-ECT-L]

information is received from the scan/Append slave and not in

From IDE V4.2 onwards ECAT devices will be displayed as the
=
Alpha/numeric order

Note

Import Slaves from ENI

This feature allows you to import slaves from the eni file, that was either created with different eni tool
generator or eni file was generated previously from the Power PMAC IDE software.

On selecting the menu it will open file selection dialog.

Case 1: Here is the example of import slave from eni file where the esi file is not present in the Power
PMAC IDE. Under this case the error will be displayed requesting importing esi file using ESI manager
from EtherCAT menu.

05 e O Import Failed. X

e e
[ .,"‘ - narartied b 1 Lognaee 1§12 ES files for the configured slaves are missing. Please import
p=pum the ESI through ESI Manager for Slave_001 [EK1100],Slave_002
[EL2004]
.

Delta Tau | EtherCAT | Window  Help
|f|=:'|'| ES| Manager | l

To access esi manger choose

Case 2: Here is the example of import slave from eni file where the esi file is present in the Power PMAC
IDE system. Under this case the import slave will be successful and slave will be listed under master
node.
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fa] Solution 'TestECATMApping' (1 project)
4 [T TestECATMApping
e 4 System
Ppoam— b cPU

Ay b Hardware
==.. 4 EtherCAT
4 & MasterD (Deactivated)
|§ Slave_001 [EKM1101] (0001)
4 Motors
&1 Motorl
Coordinate Systems
b Encoder
’ b Tools
Seticeny” 4 C Language
— b Background Programs

Explore View Bume
Power PMAC Messages

€) OErrors | & 2Wamings | @ OMessages | T 0Outputs

u 3

Date Location Module Description
§, 4/1/202111:53:19 AM Master0 ENI Distributed Clocks(DC) settings for slave ‘Slave_001 [EKM1101]' could not be imported, please manually configure DC settings from Distributed Clock tab.
L 4/1/202111:53:19 AM Masterd ENI Advanced options for slaves could not be imported, please manually configure Advanced options from Advanced options tab.

Please check the warning message under Power PMAC Messages. There is one know limitation with
import eni feature, it will not import distributed clock settings and advanced option settings from Slave
Advanced tab if the slave was configured with these settings. The reason for limitation is specification of
eni file do not store this information so it is not available.

This feature is best if number of slaves importing from the file are less than 5!

Export ENI file

This option allows user to generate the eni file for available connected to the Master node and export it to
folder. This menu option is helpful when you have generate the eni file and share with other users. After
exporting the eni file you can again import it to the Power PMAC project as explained above.

The practical use of this feature is configuring the EtherCAT network without physical devices and share
with other users.

Here is typical export process.

ThisPC » OSDisk(C) » Temp vy

) Name Date modified

CoordFiterit
DKeylib.dl

i - Copyaml

= enixml
< enékMaml
* eniGenerated From EC-Engineer 29,15
[ EthercatConfigami |
T} Final Files OMRON PowerPMAC IDE VAS..
GatelFier it
ST Mttt

e )

Load Mapping to Power PMAC
As the name says, this command read the mapped variables from currently connected EtherCAT device
and generate following files and add it to the project.

1. The eni.xml (EtherCAT network information) is generated and copied to the Project-
Configuration folder. This file is copied to Power PMAC from Build and Download project
process. On the Power PMAC after Build and Download, the files is placed under
Ivar/ftp/usrflash/Project/Configuration folder.

2. The mapping file ECATConfig.cfg is created and copied to the Project-Configuration folder. This
file is copied to Power PMAC from Build and Download project process. On the Power PMAC
after Build and Download, the files is placed under /var/ftp/usrflash/Project/Configuration folder.
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fa] Solution 'PowerPMAC21' (1 project)
4 ] PowerPMAC21

b [ System

b [ CLlanguage

4 T&: Configuration
[l ECATConfig.cfg
=] enixml

[ pp_custom_save.cfg

(1 pp_custom_savetpl

3. The ECATMap.pmh and ECATMap.h files are created and copied to the Power PMAC Script
Language-Global Includes and C Language-Includes folders for use in C app and script
languages. These header files consist of #defines values to access ECAT mappings in C app or
script languages.

Typical flow will look like this...

Show Master Status &) Solution TestECATMApping' (1 project)
4 [ TestCATMApping
t Mode System
o Mode > wcPu
b Hardware
Scan EtherCAT Network 4 EherCAT
Append Slave [] e_1001 [RESD-1SNOTH-ECT] (1001)
8 Steve_1002 [REED-1SNOTH-ECT) (1002)
Power PMAC B Stave_1003 [RESD-1SNOTH-ECT] (1003)
Impont Styves from 18 @ Slove,_ 1004 [RESD-1SNOTH-ECT] (1004
Expont £M File B Stave_1005 [RESD-1SNOTH-ECT) (1005)
Reading mapping data.... b Motors
Losd Mappng to Power PMAC 'g mapping Coordinate Systems
Load Mappng to Power PMAC from ENI I e
Watch EtherCAT Mapped Vanables 4 o Clangusge
Activate EtherCAT I b Background Programs
b CRLC
4 Topology 4 L indude
B ECATMaph
. L
ok Endpownt Configuraton B ek
Expont EtherCAT Configuration Template.
Imnpod EtherCAT Configurstion Template onfi
& Open E)
I Scope to This 5
G New Solution Explorer View ]
F Propeties AlteEnter E‘
]
o
b Doc
b Log

PMAC Seript Language
Global Includes
D) glokal definitions pmh

[ €cA™ap i

On selecting Load mapping to Power PMAC, the process indicates its progress by showing a dialog and a
message in the Power PMAC message box.

Power PMAC Messages v ax
@ OErors || & OWamings | @ 6Messages | ™ 00utputs
Date Location Module Description
© 41/202124451PM  Configuration EtherCAT Configure Mapping PDOs...
© 41720124452PM  Configuration ENI ENI configuration file for the setup is generated.
© 4172021 24452PM  Configuration EtherCAT Configure EtherCAT confiquration file is generated.
© 4172021 24452PM  Power PMAC Database  Amplifier Added/updated custom amplifier to database.
0 4172001 24452PM  Power PMAC EtherCAT Configure Configuration is downloaded.
O 412001 24453PM  Global Includes EtherCAT Configure Header files are generated and added to solution.

Power PMAC Unsolicited Power PMAC Error Find Results 1 [LSXCAUOVESZRTY Terminal Output
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1. ltis not necessary to copy the EtherCAT files manually to the

project like in V2.x and V3.x; V4.x automatically manages
= these files.
2. EtherCAT header files collapse/expand feature is available in
Note te IDE 4.3.2.x and above

Load Mapping to Power PMAC from ENI

Similar to Import slave from eni this option allows user to generate mapping from eni and add it to the
project similar to Load Mapping to Power PMAC. The process is identical to “Load Mapping to Power
PMAC” except user will need to input the eni file from file dialog.

Export EtherCAT Configuration Template

This context menu allows the User to set the EtherCAT slave slave/slaves network and export as a
template to be used in the future. If the User has a lot of slaves with the same configuration (e.g. PDOs,
InitCmds) then the User can use this feature to speed up development.

A It is possible to have slave network of commonly used EtherCAT
& devices and export it as one template for future use.

Note

Steps to export EtherCAT configuration template
1. Configure EtherCAT Slave/Slaves network by either using Append slave or scan slave
2. Load PDO mappings
3. Make sure the EtherCAT network can be activated.
4. On success deactivate the network, right click on the Master node and select Export EtherCAT
Configuration Template menu. The following dialog will open...
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Export EtherCAT Configuration Ternplate x

Template name: My K bxis

Template description:  |My X axis template for cyclic position mode| |

Export to: C\TernpAll ECAT

| 0K H Cancel |

Enter all the necessary field’s

Import EtherCAT Configuration Template
This context menu allows the User to apply the exported template. Right click on Master node and select
the Import EtherCAT Configuration Template menu. The following dialog will open...

Import EtherCAT Configuration Template >

Selected template file: | C\TempiMyXAxis.PmacEcatTemplate

Template name: My Bxis
Template description: | My X axis template for cyclic position mode

Template options: Ignore revision

Enter all the necessary field’s and click OK to import the template. On success the User will see the
following message.

Import EtherCAT Configuration Ternplate >

The EtherCAT Configuration Template has been successfully
imported into the project.
The template is automatically applied when you append a
slave or scan the network.

Once imported the project system will automatically apply and the new slaves will be copied from this
template (if available) and from the ESI cache. This behavior is also used for the bus scan.

Select Master EtherCAT node and check the Properties. If the template is imported successfully then the
Master node properties (shown below) will show name of the Template file, whether revision will be
ignored or not and the Use EtherCAT template for matching slave. The property
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Master( (Deactivated) File Properties -

% | &
EtherCAT configuration template
Temnplate File to Apply Ch\Users\atul.govande\Onelrive - OMROM\Documents\All E(
Temnplate ignores revision True
Use EtherCAT configuration template True
= EtherCAT Motor Configuration.
Auto Configure, True
Show EtherCAT Motor Configuration View True
2l Misc
EtherCAT License Motors = 64
File Name Master( (Deactivated)
Full Path CA\ProgramData\Delta Tau\PowerPMAC Projects\PowerPMAC
Remove Station Address from PDO Variable False
Stack Type Acontis
Template File to Apply
Template File used to apply EtherCAT template.

meull Properties

Watch EtherCAT mapped variable

This context menu option allows the user to monitor/set (write-only) EtherCAT mapped variables. On
clicking it the Watch EtherCAT Mapped Variables dialog will be opened, displaying current downloaded
EtherCAT mapped variables as shown below...

Watch EtherCAT Mapped Variables #® X
Variable Data Type I/O Bit Length Value
(%) Stave_1001 [RBED-1SNOH-ECT]

Slave_1001_R88D_1SMOTH_ECT_1001_603F_0 _Errorcode UINT Input
Slave_1001_R88D_15NOTH_ECT_1001_6041_0_Statusword UINT Input 1648
Slave_10071_RE8D_1SMNOTH_ECT_1001_6084_0_Positienactualvalue DINT Input -1997717119
Slave_1001_R88D_1SNOTH_ECT_1001_6077_0_Terqueactualvalue INT Input
Slave_1007_R28D_1SNOTH_ECT_1001_80F4_0D_Fellowingerroractualvalue  DINT Input
Slave_1001_R88D_1SNOTH_ECT_1001_60B9_0_Touchprobestatus UINT Input
Slave_1007_R28D_15NOTH_ECT_1001_80BA_0_Touchprobeposlposvalue DINT Input

Slave 1001_R88D_1SNOTH_ECT_1001_60BC_0_TouchprobeposZposvalue DINT Input
Slave_1001_RE8D_15NOTH_ECT_1001_80FD_0_Digitalinputs UDINT Input 402653187
Slave_1001_R8BD_1SNOTH_ECT_1001_6040_0_Controhwvord UINT Qutput 0
Slave_1001_R28D_15NOTH_ECT_1001_607A_0_Targetposition DINT Output

0
Slave 1001_R88D_1SNOTH_ECT_1001_60B8_0_Touchprobefunction UINT Qutput 0
Slave_1001_R88D_15SNOTH_ECT_1001_60FE_1_Physicaloutputs UDINT Output 1]

(&) Stave_ 1002 [REBD-KNOTH-ECT]

Slave_1002_R88D_KNOTH_ECT_1002_603F_0_Errorcode UINT Input 63411
Slave_1002_R88D_KNOTH_ECT_1002_6041_0_Statusword UINT Input 2616
Slave_1002_REBD_KNOTH_ECT_1002_6064_0_Positionactualvalue DINT Input 2070752
Slave_1002_R88D_KNOTH_ECT_1002_6077_0_Torqueactualvalue INT Input 0
Slave_1002_R83D_KNOTH_ECT_1002_60F4_0_Followingerroractualvalue  DINT Input
Slave_1002_R28D_KNOTH_ECT_1002_60B3_0_Touchprobestatus UINT Input
Slave_1002_R88D_KNOTH_ECT_1002_60BA_0_Touchprobeposiposvalue  DINT Input
Slave_1002_R28D_KNOTH_ECT_1002_60BC_0_Touchprobepos2posvalue DINT Input

4

Update Period: €

The variable list is slave based and the user can collpase and expand the slaves to monitor the variables.
Read-only variables cannot be altered and are grayed out. Write-only variables can be altered by the user
and the new value will be downloaded to the Power PMAC.
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Activate/Deactivate EtherCAT

This is used to Activating the EtherCAT network. Ecat[m].Enable = 1 command send to Power PMAC,
where m is master index. The command is successful if the eni file and actual physical network matches.
If there is mismatch an error will be thrown. At this point user can open Network mismatch analyzer to
identify missing device.

On Activate EtherCAT the visualization in the project tree for the ECAT devices will be change
according to the state of the ECAT device. Possible ECAT state visualizations are...

@ Init / Bootstrap
& Pre-Op

W Safe-Op

& Op

On successful Activation of the ECAT network this context menu command will change to Deactivate
EtherCAT. This command is used for deactivating EtherCAT network, Ecatfm].Enable = 0 command is
send to Power PMAC.

EtherCAT - Slave-Node Context Menu

Right click on any slave and it will open the context menu with commands associated with that slave.
IDE V4.3.2.x and above will support Hot Connect Group.

The context menu looks like this...

Append Slave
Change Slave
Delete Slave Del

Disable Slave
Cut Slave Ctrl+X
Copy Slave Ctrl+C

Create Group
Rernove Group

Attach Hot C

Detach Hot Connect Group

Apply Configuration from EtherCAT Configuration Template...
c Open

Scope to This
B! Mew Solution Explorer View

rd Properties Alt+Enter

The following sections will explain the menu features in more detail.

Disable Slave

This allows the user to disable the slave in the EtherCAT network. If, in the motion or PLC files, the PDO
names are used then user will not be required to change the program even if the slave is disabled. The
user must use the #define keyword in the programs instead of the actual EtherCAT structure element as
these are managed automatically.

The following steps are needed for successful disabling of a slave.

1. Select a configured EtherCAT network that can be activated like below.
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4 System

P CPU
[ Hardware
F] EtherCAT

4 & MasterD (Deactivated)
Slave_1001 [R82D-15N01H-ECT] (1001)-2Motor]
B Slave 1002 [R28D-15MNOTH-ECT] (1002)-2Motor2
B Slave 1003 [R88D-15M0TH-ECT] (1003)-#Motor3
B Slave 1004 [R28D-15NOTH-ECT] (1004)-#Motord
Slave_1005 [RB2D-1SNOTH-ECT] (10053)-#Motors
4 Muotors

&1 Moterl

&1 Motar2

&1 Maotor3

&3 Motord

&3 Motors

2. If the User wants to disable Slave_1002 then first deactivate the EtherCAT network, right click
on the slave and select Disable. It will provide you steps what to do next as a warning message.
On clicking OK the slave will be marked disabled. The workflow of disabling slave shows like...

thated)
RESD-1SNOTH-ECT] (1001)-Motor]
[RESD-1SNOTH-E¢

=]
3 Stave_ 1033 [REZD-1SHOTH-ECT) (1003)
W Siave, 1004 (2D 15NOTH-ECT] 1004
el 1] Slave 1005 [REED-1SNOTH-ECT] (1005)-Motors. e —
Warning X
Cut Stave CurleX
opy Sive cuec One or more slaves have been disabled. The following actions
| are necessary to correctly apply the changes.
1. Load Mapping to Power PMAC
Create Group 2. Build and Download All Programs
| AoplyCost .
e
4 System
b CcPU
b Hardware
“ EtherCAT

4 & MasterD (Deactivated)
Slave_1001 [R88D-1SNO1TH-ECT] (1001)-#Motor!

[ Sleve_1003 [R88D-1SNOTH-ECT] (1003)-#Motor3
fl Slave 1004 [R88D-1SNOTH-ECT] (1004)-#Motord
[ Slave_1005 [R88D-1SNOTH-ECT] (1005)-#MotorS
I ] Slave_1002 [R&8D-1SNOTH-ECT] (1002) (Disabled)

- Motors

The disabled slave(s) must be removed physically from the network
Note

The ECATMap.pmh will show the disabled slave. The disabled slave is marked 511 but all the
mappings are kept same
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ECATMap.pmh + 2 . . . .

3 F E E

A mmmmm
// <auto-generated>
N This code was generated by PowerPMAC IDE.
I Date: 4/9/2021, Time: 9:22 AM
i
.-’/ Changes to this file may cause incorrect behavic
I the code is regenerated.
// </auto-generated>
A mmmmm e
-ECT] Station Address-18@3
T] Station Addre )
88D- T] Staticn Addre 4
i/ Slave_18@5 [RB8D-1SN@1H-ECT] Station Address-16e
/f slave_1@@2 [R83D-1SN@1H-ECT] Station Address-10@:
#define Slave_1862_RSS8D_1SNBLH_ECT_1682_Index 511

3. The user will be required to remap, using Load mapping command and then build and download
project. Activate the EtherCAT network. User will not require to change motor configuration.

If the User wants to Enabled, previously disabled Slave 1002 then first deactivate the EtherCAT
network, right click on the slave and select Enable. It will provide you steps what to do next as a
warning message. On clicking OK the slave will be part of EtherCAT network. The workflow of
enabling slave shows like...

4.

Delete Slave

LE Siave_1002 [R8ED-1SNOIH-ECT) (1002) (Disabled)

Del

|

|

]

f
]

: ; {

{

=

Warning

One or more slaves have been enabled. The following actions
are necessary to correctly apply the changes:

1. Load Mapping to Power PMAC

2. Build and Download All Programs

b
4

4 & Masterd (Deactivated)

Hardware
EtherCAT

@ Slave_1001 [R88D-1SNOTH-ECT] (1001)-#Motorl

fl Slave_1002 [R88D-1SNOTH-ECT] (1002)-#Motor2

@ Slave_1003 [R88D-1SNO1H-ECT] (1003)-#Motor3

@ Slave_1004 [R88D-1SNO1H-ECT] (1004)-#Motord

fl Slave_1005 [R88D-1SNOTH-ECT] (1005)-#MotorS
Motors

Note

The Enabled slave(s) must be connected physically in the network in
the same position. It is not recommended to change the physical
position in Disable/Enable slave process.

The ECATMap.pmh will show the slave not disabled anymore.
wcamvipormn + < I

F E E

I

I

ECATMap.pmh + X

<auto-generated>
This code was generated by PowerPMAC IDE.
Date: 4/9/2821, Time: 9:38 AM

Changes to this file may cause incorrect behavior and will be lost if

the code is regenerated.
</auto-generated>

Station Address-

Station Addre

Station Addre

Station Addre

Station Address-

5. The user will be required to remap, using Load mapping command and then build and download
project. Activate the EtherCAT network. User will not require to change motor configuration.
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1. ‘Disable Slave’ feature will reduce total number of slave
connection from 512 to 511 and Number EtherCAT structure
= element 10 mappings from 8192 to 8191.

o 2. Disable Slave feature is not replacement for Hot connect.
ote

Hot (Connect) Create Group

To create the hot connect group the user needs to select the Create Group context menu option by the
right-clicking the slave. The user can select multiple slaves using CTRL+Mouse to add them to the group.
On selecting a group, a dialog will be displayed as below...

Single Slave Multiple Slave
4 < Eheca

i tion Mode
X, Siave. 1003 Eimo Orive | (1003)
4 T} Slave_1002 [CACR-1U Cof Diivel (1002
001 Module 1 (CACR.1U

OR

* General
o MSU Id: Generated Master Sync Unit Id

o Name: Name of the group
* Pinned Group
o Input Offset: Fixed input offset of the group in the process data image in bytes
o Output Offset: Fixed output offset of the group in the process data image in bytes
* Hot Connect Group
o ldentification Offset: Register offset where the identification can be read from the slave
o ldentification Value: Hardware identification value or configured station alias address can be
used.
As soon as the group is formed, the icon for the slave in the solution explorer will change and the group
tab will be added to the slave editor, as shown below...
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F] EtherCAT

4 & Master) (Deactivated)
I'.l Slave_1005 [R82D-1SNOT1H-ECT] (1005)

i EtherCAT

4 & MasterD (Deactivated)
Slawve_10035 [RBED-1SNOTH-ECT] (1005)

Device Editor
| General " Modules " PDO Mapping " ‘u’ariable;| Group |Advanced Options " Distributed Clock " Init Commands " CoE Object-Dictionary " Sync Units

General

MsU Id 10
MName Group 0
Pinned Group ]
Input Offset (byte)
Output Offset (byte)
Hot Connect Group 0
Identification Offset 00012

Identification Value

EtherCAT — Import SYSMAC Studio safety mapping file
This is a special slave context menu available only for OMRON Safety Module NX-SL3300, NX-

SL3500, NX-SL5500, NX-SL5700.
This menu improves the setup time and ease of integration of safety controller with Power PMAC.

Following shows the typical workflow.
— — — = — = e System
e N b @ o
a o:h:i::-otomwmw

4[] Slave 1001 [NX-ECC203] (1001)

Impart Sysmac Studio Safety mapping file: [T Modue TRE-S3300) |
& Open
Coordinate Systems

Motors

Scope to This Encider

. G New Solution Explorer View
J— 0y . K Properties Alt+Enter

e
P

On accept the mapping will be imported and added and available under PDO mapping.
Example - Safety Controller integration with Power PMAC IDE

Scope
Commissioning Safety PLC (NX-SL3300 or NX-SL3500) with 1S servo drive under the control of

PMAC. Steps involving SYSMAC studio are out of the scope and this document assumes user has
completed necessary steps involving SYSMAC studio.

Power PMAC IDE4.5.x or above
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P CK3E-1310/ FW 2.6.0.0 Power PMAC
NX-ECC203 / FW1.6 ECAT Coupler Unit Use at least with FW1.6

SL3300 Safety PLC

SID800 Safety Input Unit
SOD400 Safety Output Unit
R88D-1SNO2L 1S Servo Drive / Motor
R88D-1SNO2L 1S Servo Drive / Motor

Steps
1. Sysmac Configuration
2. Download Sysmac project to ECC203 and SL3300
3. Export Sysmac PDO configuration
4 PMAC-IDE configuration

Power PMAC IDE Configuration
4.1 Reset & Re-Initialize Power PMAC. Scan EtherCAT Network. This will look like in the IDE
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CPU amSIRIA_Firmuare

@ 15- O Sefety - Power PMAC IDE
Fle Gt View Project Buld Debug Fomam Tools Detalau EheCAT Window Hep
€-0|8-u-2asL 6|9 0 | Debog L AmCRU L

© SuntPage & Communication Setup | =) Terminal ) Position [@) Watch (7] Status (3] Jog Ribbon | () Task Menager 1] Tune (R G

B pCascadeCmd

R @it 7 Buld Al Progaams

Unit Name

Cyce Teme v
Source MAC address

Slaves connected to local system
Network Adapter LENOVO-RI-45 121-V ( Intel(R) Ethesnet Connection (5) . ~

Select

Slaves connected to remote sstem
P Addnsy 192.168. 0 .20
Port 6008

Master-Instance

or Status | Coordinate Status | Giobal Stat ¢ | »

Motor 1 = @ Motornot activated

State @ 9 | Mode: CONFIG

Description  Status Description  Status
ampene R Fase

AmpFault  Fale  InPos False Q) Ofmors | A, 33Wamings
Ampéism  Falie | IntedockStop  False
Aot Falle LimitStop  False
B Plus  Minuslimt  False

0 HMessages || ™ 90utputs

Date Lecation Module Description

Save' and Reset'($55) completed cn +
Clock Settings __ the Powes PMAC. New clock

© 462021 1106 CPU Settings

7l

»

[ ——

Master0 (Activate
L0

Motors  Show Master Status

Coordi

Encod(
Tools
Clanguag Scan EtherCAT Network

Dingnesis Mode

Contgual e
Document

Log

PMACSCr  Import Slaves from ENY
Global  Eyoon ENI ke
Dglo
D et
Yinemi  Load Mappingto Powes PMAC from ENI
Uban(  Watch EtherCAT Mapped Varisbles
Mober

PLCPr

D ple Edit Topology

€of Endpaint Configuration

Losd Mapping to Power PMAC

Activate EtherCAT

Expont EtherCAT Configuration Template.
Impoet EtherCAT Configuration Template

P

[T 1S - Drive - Safety

4 System
4 CPU
&) System
Hardware
4 EtherCAT

4 & Masterd (Deactivated)

4 [ Slave_1001 [NX-ECC203] (1001)
B 001 Module 1 (NX-5L3300)
B 002 Module 2 (NX-SID800)
[ 003 Module 3 (NX-50D400)

4 [} Slave_1002 [R88D-1SNO2L-ECT] (1002)
. 001 Module 1 (Safety Process Data)

4 [} Slave 1003 [R88D-1SNO2L-ECT] (1003)
. 001 Module 1 (Safety Process Data)

4.2 Set “Shift Time” to 250uS for all 3 ECAT devices (ECC203 and 2 drives)
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Slave_1003 [R88D-1SNO2L-ECT] (1003) + X Solution Explorer

Device Editor Qom|'®-§{’.-

General | Modules | PDO Mapping = Variables | Advanced Options | Distri [«][¥] Search Solution Explorer (Ctrls:)

Distributed Clock
’ 4 System
Operation Mode DC for sy iz cPU
Sync Unit Cycle (us) 5 &) System
Overwrite Mode v Hardware
4 EtherCAT
¥ Sync Units 4 & Master) (Deactivated)
@ Sync Unit0 > [ Slave_1001 [NX-ECC203] (1001)
b [ Slave_1002 [R88D-1SNO2L-ECT] (1002)
ycia Time b Slave_1003 [R88D-1SNO2L-ECT] (1003)
® Sync Unit Cycle Motors
_) User defined 5 Coordinate Systems
Shift Time (us) K S none
12 Tools
[C] Sync Unit 1 b5 Clanguage
Cycle Time b Conﬁguratuor\
} 2 Documentation
Sync Unit Cycle b Log
Sync 0 Cycle 4 PMAC Script Language
User defined 4 Global Includes
[} global definitions.pmh
Shift Time (us) ' [} ECATMap.pmh
Networks: 1| Slaves: 3 | | State: @ @ | Mode: CONFIG Kinematic Routines

4.3 Set CPU speed @ 2 kHz. The example is tested up to 2kHz

sarre_ P0G | Faastn= 1500 - EC T | FOELT)

Servo Frequency: 2,000 v| kHz
Roal-Tima Freguency: 2,000 I' kHz i)
Existing Mew
Serve Fenod: 1,000 Q00 Milsecends I
Phase Oroer Servo Penod: 1.0 1000 ﬂ

Only EtherCAT detected.

AWM Freguency
Me Gates detected uting Scftware Cleck on PowerPMAC i)

4.4 This is most important step , use the exported file from SYSMAC studio . The safety PDO map
file name CouplerMemoryMap.xml. See below image of the import file using context menu on
coupler. This option only available for OMRON safety controller and it’s a dynamic context
menu.
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Soluticn Explorer v i x
O@| e-F| k-
Search Solution Explorer (Ctrl+;) P
[ Safety - 15 - Drive
F] System
4 CPU
&1 System
Hardware
a EtherCAT
4 & Masterd (Deactivated)
4 [ Slave_1001 [NX-ECC203] (1001)

Name

0 CouplerCopylnfo.xml
j CouplerEsi_E001_NXIO.xml

oo

B oozn Import Sysmac Studio Safety mapping file

| | CouplerMemoryMap.xml
L B oo @ Open
.| SlaveMemoryMap.xml b i Slave 0] =
> [ Slavetol Scope to This
Motors B New Solution Explorer View
Coordinate Syst & Properties Alt+Enter
3 Encoder
3 C Language
b Configuration
b Documentation
b Log
3 PMAC Script Language
b Tools

4.5 On successful import the viewer will be opened and shown below. Leave Select All selected and
click Accept Leave checkbox Convert BOOL-USINT selected

ety memory ma

Name Index DataType Offset Size
(M) TPDO ] Select All Convert BOOL-USINT

(=) Slot1(NX-5L3300) Input Data Set 1

Nodel/Unit2 2660001 ARRAY [0.5] OF BYTE 1% 7
Node1/Unit3 2¢6000:2 ARRAY [0..5] OF BYTE 25 6
Node2 2460003 ARRAY [0.6] OF BYTE 3 7
MNode3 #x6000:4 ARRAY [0..6] OF BYTE 38 7
Padding #x6000:5 ARRAY [0..0] OF BYTE 45 1
@ Slot 1(NX-SL3300)Input Data Set 2

Safety CPU Status 260041 UINT 4 2
Safety_out_b0 #:6001:2 USINT (BOOL) 48 1
Safety_out_b1 #¢6001:3 USINT (BOOL) 49 1
Safety_out_b2 60014 USINT (BOOL) 50 1
Safety_out b3 26001:5 USINT (BOOL) 51 1
(=) RePDO Select All Convert BOOL-USINT

(%) Slot1(NX-5L3300) Output Data Set 1

Nodel/Unit2 270001 ARRAY [0.5] OF BYTE 0 7
Node1/Unit3 #7000:2 ARRAY [0..5] OF BYTE 7 3
Node2 27000:3 ARRAY [0.6] OF BYTE 13 7
Node3 27000:4 ARRAY [0.6] OF BYTE 20 7
Padding 270005 ARRAY [0..0] OF BYTE 27 1
(~) Slot1(NX-5L3300) Output Data Set 2

Safety_in_b0 #7001:1 USINT (BOOL) 2% 1
Safety_in_b1 27001:2 USINT (BOOL) 2 1
Safety_in_b2 #T001:3 USINT (BOOL) 30 1
Safety_in_b3 Collapse All #7001:4 USINT (BO0L) 3 1

4.6 After proper import, the Variables in Safety module should look like this

Project
System
238



Device Editor

\“MDP Slot onperties{ Variables W
Variables

Name

Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Input Data Set 1..Slot1.Node1/Unit2
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Input Data Set 1..Slot1.Node1/Unit3
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Input Data Set 1..Slot1.Node2
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Input Data Set 1..Slot1.Node3
Slave_1001 [NX-ECC203]).Module 1 (NX-SL3300).Input Data Set 1..Slot1.Padding
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Input Data Set 2..Slot1.Safety CPU Status
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Input Data Set 2..Slot1.Safety_out_b0
Slave_1001 [NX-ECC203).Module 1 (NX-SL3300).Input Data Set 2..Slot1.Safety_out_b1
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Input Data Set 2..Slot1.Safety_out_b2
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Input Data Set 2..Slot1.Safety_out_b3
Slave_1001 [NX-ECC203]).Module 1 (NX-SL3300).Output Data Set 1..Slot1.Node1/Unit2
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Output Data Set 1..Slot1.Node1/Unit3
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Output Data Set 1..Slot1.Node2
Slave_1001 [NX-ECC203).Module 1 (NX-SL3300).Output Data Set 1..Slot1.Node3
Slave_1001 [NX-ECC203).Module 1 (NX-SL3300).Output Data Set 1..Slot1.Padding
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Output Data Set 2..Slot1.Safety_in_bO
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Output Data Set 2..Slot1.Safety_in_b1
Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Output Data Set 2..Slot1.Safety_in_b2

Slave_1001 [NX-ECC203].Module 1 (NX-SL3300).Output Data Set 2..Slot1.Safety_in_b3

Datatype

ARRAY [0..6] OF BYTE
ARRAY [0..5] OF BYTE
ARRAY [0..6] OF BYTE
ARRAY [0..6] OF BYTE
ARRAY [0..0] OF BYTE
UINT

ARRAY [0..0] OF BYTE
ARRAY [0..0] OF BYTE
ARRAY [0..0] OF BYTE
ARRAY [0..0] OF BYTE
ARRAY [0..6] OF BYTE
ARRAY [0..5] OF BYTE
ARRAY [0..6] OF BYTE
ARRAY [0..6] OF BYTE
ARRAY [0..0] OF BYTE
ARRAY [0..0] OF BYTE
ARRAY [0..0] OF BYTE
ARRAY [0..0] OF BYTE
ARRAY [0..0] OF BYTE

01 Mo 1 (vx-s3300) =< |

Master Sync Unit  Offset ~ Size
Id 0: Default 0 IN: 180 (7.0
Id 0: Default 0 IN: 250 6.0
Id 0: Default 0 IN: 310 7.0
Id 0: Default 0 IN: 380 7.0
Id 0: Default 0 IN: 450 1.0

Id 0: Default 0 IN: 460 20

Id 0: Default 0 IN: 480 10
Id 0: Default 0 IN: 490 1.0
Id 0: Default 0 IN: 500 1.0
Id 0: Default 0 IN: 510 1.0

1d 0: Default 0 ouT: 00 70
Id 0: Default 0 ouT: 70 6.0
Id 0: Default 0 ouT: 13.0 7.0
Id 0: Default 0 ouT: 200 7.0
Id 0: Default 0 ouT: 270 1.0
Id 0: Default 0 ouT: 280 1.0
Id 0: Default 0 ouT: 290 1.0
Id 0: Default 0 ouT: 300 1.0
Id 0: Default 0 ouT: 31.0 1.0

4.7 On each drive (Inputs / Outputs) Safety Process Data with telegram 273th need to be selected.

Slave_1002 [R82D-1SMO2L-ECT] (1002) + X QUORrLLmERE{E

Device Editor

| General| Modules | PO Mzpping |ariables | Advanced Options | Distibuted Clock | Init Commands | CoE Object-Dictionary | Sync Units|
-

Inputs
TR O

Sysmac Error Status | (x2002:01

Name Index
FSoE Slave Comman OxEG0(:01
STO Active OnBE40:00
- 0x0000:00
- 0000:00
— 0x0000:00
= 0x0000:00
0x0000:00
- 0x0000:00
Error n6632:00
= 0x0000:00
0x0000:00

0x0000:00

T TG

]

l Madule 1 (Safety Process Data).273th transmit PD  0x1B10

Eit Length
8

1

Qutputs

TG aTVE TOTqUE T UXUoT 0T
-

Torque offset 0x60B2:00

» Madule 1 (Safety Process Data).273th r
\'!Ede Indlex
FSoE Master Commi  (xE700:01
STO OBE40:00
. (0x0000:00
00000:00
0x0000:00
0x0000:00
0x0000:00
- 0x0000:00
Error Ack 0x6632:00
= 0x0000:00
0x0000:00

0:0000:00

o
16

eceive PDO 0x1710
Eit Length

3

1

Up Down

DO information

4.8 When PDO is complete, Slave to Slave communication need to b

INPUTS - (this will vary with different configuration)

Solution Explorer
COR o8| k-
Search Selution Explorer (Ctrl+;) P
[ 15 - Drive - Safety
4 System
4 CPU
&) System
Hardware
4 EtherCAT
4 (& Masterd
4 [ Slave_1001 [NX-ECC203] (1001)
B 001 Module 1 {NX-5L3300)
B 002 Module 2 (NX-5ID800)
B 003 Module 3 (NX-50D400)
b Slave 1002 [RE2D-1SMO2L-ECT]
4 [} Slave_1003 [RBED-15MO2L-ECT)
. 001 Medule 1 (Safety Proces
Motors
Coordinate Systems
4 Encoder
Toals
C Language
Cenfiguration
Documentation

Properties

e establish 4 connection for
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Vesed Cescirica - < I

Device Editor
‘ Master ” Topology View " Process Data Image || Variables ” Advanced Options| Slave to Slave |D\str\buted Clocks ” Tasks + Sync Units|
Slave to Slave
Inputs Qutputs
v B Slave 1001 [NX-ECC203] S v B Slave 1001 [NX-ECC203]
» ~ 505th transmit PDO Mapping [128 Bits] » ~ Module 1 (NX-5L3300).Output Data Set 1 [224 Bits]
» ~ 512th transmit PDO Mapping [8 Bits] @ » ~ Module 1 (NX-5L3300).Output Data Set 2 [32 Bits]
» ~ 507st transmit PDO Mapping [2 Bits] G ~ Module 2 (NX-5ID200).Output Data Set 1 [36 Bits]
» ~ Module T (MX-5L3300).Input Data Set 1 [224 Bits] » © Module 2 (NX-51D200).Output Data Set 2 [24 Bits]
("- Slot].Medel/Unit2 [36 Bits] »~ Meodule 3 (NX-50D400), Output Data Set 1 [48 Bits]
- 5lot].MNodel/Unit3 [48 Bits] » ~ Module 3 (NX-50D400). Output Data Set 2 [16 Bits]
 5lot1.Mode2 [36 Bits] » [ Slave 1002 [R23D-1SNO2L-ECT]
 Slot1.Mode3 [36 Bits] » [ Slave_1003 [R23D-1SNO2L-ECT]
- .5lot1.Padding [ Bits] =
Vet Desctvate = < IR
Device Editor

| Master ” Topology View " Process Data Image ” Variables " Advanced 0ptions| Slave to Slave |D\stributed Clocks ” Tasks + Sync Units ‘

Slave to Slave

Inputs Outputs
v B Slave 1001 [NX-ECC203] — « [ Slave_1001 [NX-ECC203]
> - 505th transmit PDO Mapping [128 Bits] ¥ Module 1 ({MX-5L3300).0Output Data Set 1 [224 Bits]
> - 512th transmit PDO Mapping [8 Bits] @ ¥ Module 1 {NX-5L3300).0utput Data Set 2 [32 Bits]
» - 501sttransmit PDO Mapping [8 Bits] » o Module 2 (NX-5ID200).0Output Data Set 1 [36 Bits]
»  Module 1 (NX-5L3300).Input Data Set 1 [224 Bits] > Module 2 (NX-5ID200).Output Data Set 2 [24 Bits]
Slot1.Nodel/Unit2 [36 Bits] 3 Module 3 (NX-50D400).Output Data Set 1 [48 Bits]
C -.Slot1.Model/Unit3 [48 Bits] 3 Module 3 (NX-50D400).0utput Data Set 2 [16 Bits]
- .5lot1.Mode2 [56 Bits] » B Slave 1002 [RBSD-1SNO2L-ECT]
- .5lot1.Mode3 [56 Bits] » B Slave 1003 [RBSD-1SNO2L-ECT]
- Slot1.Padding [8 Bits] =

Device Editor

‘ Master ” Topology View ” Process Data Image || Variables || Advanced Optlons| Slave to Slave |D|str|buted Clocks ” Tasks + Sync Unlts|

Slave to Slave

Inputs Outputs
- Slot1.Mede? [36 Bits] - » [ Slave 1001 [NX-ECC203]
- Slot1.Mode3 [36 Bits] v [ Slave_1002 [R28D-1SNO2L-ECT]
- Slot1.Padding [8 Bits] @ » - 258th receive PDO Mapping [96 Bits]

» » Module 1 (NX-5L3300).Input Data Set 2 [43 Bits] y »  ~ Module 1 (Safety Process Data).273th receive PDO M
¥ Module 2 (NX-5/D800).Input Data Set 1[56 Bits] » [ Slave 1003 [R88D-1SMO2L-ECT]
» ~ Module 2 (NX-5/D800).Input Data Set 2 [24 Bits]
¥~ Module 3 (NX-50D400).Input Data Set 1 [48 Bits]
b Meodule 3 (NX-S0D400).Input Data Set 2 [16 Bits]
» [ Slave_1002 [R88D-15NO2L-ECT]
» [ Slave 1003 [R28D-1SNO2L-ECT] -
4 4 4 4

Vesien Deacinaica = I

Device Editor

| Master ” Toepology View " Process Data Image ” Variables " Advanced Opt\on;| Slave to Slave |Distributed Clocks " Tasks + Sync Umts|

Slave to Slave

Inputs Qutputs
— — -
>+ 501sttransmit PDO Mapping [2 Bits] > Bl Slave 1001 [NX-ECC203]
v Module 1 (NX-5L3300).Input Data Set 1 [224 Bits] v [ Slave 1002 [REED-1SNO2L-ECT]

& Slot.Node'/Unit2 (56 Bts] @ »  258th receive PDO Mapping [96 Bits]
£.Slot1.Nodel/Unit3 [42 Bits] B » o Module 1 (Safety Process Data).273th receive PDO
W .

4 Slot1.Node2 [56 Bits] v [ Slave 1003 [R83D-1SNO2L-ECT]
C' Slot1.Node3 [56 Bits] »  258th receive PDO Mapping [96 Bits]
. Slot1.Padding [2 Bits] > CModulaﬂ (Safety Process Data).273th receive PDO M
% Module T (NX-5L3300).Input Data Set 2 [48 Bits]
»° Module 2 (NX-51D200). Input Data Set 1 [56 Bits]

¥ Module 2 (NX-5ID200).Input Data Set 2 [24 Bits] ™
4 3 4 »
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4.9 4 connections for OUTPUTSs - (this will vary if configuration is different).

Every time when modifying ECAT network Slave to Slave need to be Disconnected and Connected

Mosied Descinaiea = I

again.

Device Editor

Slave to Slave

Inputs

~ [ Slave_1001 [NX-ECC203] &
¥~ 505th transmit PDO Mapping [128 Bits]
» _~ 512th transmit PDO Mapping [8 Bits]
» 501st transmit PDO Mapping [8 Bits]
» Module 1 (MX-SL3300).Input Data Set 1 [224 Bits]
»~ Module 1 (MX-5L3300).Input Data Set 2 [48 Bits]
» Module 2 (MX-SID800).Input Data Set 1 [36 Bits]
» Module 2 (NX-51D2800).Input Data Set 2 [24 Bits]
¥~ Module 3 (NX-50D400).Input Data Set 1 [48 Bits]
v~ Module 3 (NX-50D400).Input Data Set 2 [16 Bits]

4 4

<o

| Master ” Topology View ” Process Data Image ” Variables || Advanced 0pt\0ﬂ5| Slave to Slave |Distr\buted Clocks ” Tasks + Sync Units‘

Qutputs
v B Slave 1001 [NX-ECC203]
“.Slot1.Nodel/Unit2 [36 Bits]
.Slot1.Nodel/Unit3 [48 Bits]
.Slot1.Node2 [36 Bits]
~.5lot1,Mode3 [36 Bits]
.Slot1.Padding [8 Bits]

» i Module 2 (NX-51D200).Output Data Set 1 [56 Bits

4 »

Device Editor

Master0 (Deactivated) & X

Slave to Slave
Inputs
v B Slave 1001 [NX-ECC203] -
¥~ 305th transmit PDO Mapping [128 Bits]
¥~ 512th transmit PDO Mapping [8 Bits]
» - 301sttransmit PDO Mapping [8 Bits]
> -+ Module 1 (MX-5L3300).Input Data Set 1 [224 Bits]
> - Module 1 (MX-5L3300).Input Data Set 2 [48 Bits]
» i Module 2 (NX-SID800).Input Data Set 1 [536 Bits]
»  Module 2 (NX-5ID800).Input Data Set 2 [24 Bits]
> Madule 3 (NX-500400).Input Data Set 1 [48 Bits]
b; Module 3 (NX-50D400).Input Data Set 2 [16 Bits] -
4 4

<

| Master " Tepelogy View ” Process Data Image ” Variables " Advanced thiuns| Slave to Slave ‘ Distributed Clocks ” Tasks + Sync Units‘

Qutputs
v [ Slave 1001 [NX-ECC203] -
<z 5lotl.Model/Unit2 [56 Bits]
E Slotl.Model/Unit3 [48 Bits]
 Slot1.Mode2 [56 Bits]
 Slot1.Mode3 [56 Bits]
- Slot1.Padding [8 Bits]
»
»
»
4 4

Device Editor

Ve Ceaciea < I

Slave to Slave
Inputs
» -+ Module 1 (NX-SL3300).Input Data Set 1 [224 Bits] *
» ~ Module 1 (NX-5L3300).Input Data Set 2 [48 Bits]
» . Module 2 (NX-5ID200).Input Data Set 1[56 Bits]
» ~ Module 2 (NX-51D800).Input Data Set 2 [24 Bits]
» o Module 3 (NX-50D400).Input Data Set 1 [48 Bits]
» _~ Module 3 (MX-50D400).Input Data Set 2 [16 Bits]
v [ Slave 1002 [RESD-1SNOZL-ECT]
» - 258th transmit PDO Mapping [224 Bits]
» |~ Module 1 (Safety Process Data).273th transmit PI
» [ Slave_1003 [R88D-1SNO2L-ECT] -

=

| Master | Topology View | Process Data Image | Variables | Advanced Options | Slave to Slave | Distributed Clocks | Tasks + Sync Units |

Qutputs
-
w-Slat1.Nodel/Unit2 [56 Bits]
L Slotl.Nodel/Unit3 [48 Bits]
* Slot1.Node? [56 Bits]
*.Slot1.Node3 [36 Bits]
*.Slot1.Padding [8 Bits]

» . w Module 2 (NX-5ID800).Output Data Set 1 [56 Bits
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I Masterl (Deactivated) + >

Device Editor

‘ Master || Topology View ” Process Data Image ” Variables " Advanced Option;| Slave to Slave |D\stributed Clocks " Tasks + Sync Umts|

Slave to Slave

Inputs Outputs
» B Slave 1001 [NX-ECC203] + [ Slave_1001 [NX-ECC203] -
» [ Slave 1002 [R8ED-1SNO2L-ECT] v

@ w [ Slave 1003 [R28D-1SNO2L-ECT] @ & Slot1.Node1/Unit2 [56 Bits]

> 258th transmit PDO Mapping [224 Bits] -Slot1.Model/Unit3 [48 Bits]

> Maodule 1 (Safety Process Data).273th transmit PDO < Slot1.Node2 [56 Bits]
Slot1.Mode3 [36 Bits]
.Slet1.Padding [8 Bits]

» % Medule 2 (NX-51D2800).Output Data Set 1[36 Bits
q . )

4 4 4 4

4.10 When completed, Connections menu should look like this

Input Offset Output Offset BitSize
Slave_1001 [NX-ECC203] Maodule 1 [NX-5L3300).Input Data Set 1..5lot1.Node1/Unit2 180 x>  Slave_1001 [NX-ECC203] Module 2 [MX-5ID800}. Output Data Set 1 320 56
Slave_1001 [NX-ECC203].Module 1 [NX-5L3300).Input Data Set 1..5lot1.Nodel/Unit3 250 =>>  Slave_1001 [MX-ECC203].Module 3 (MX-50D400).Qutput Data Set 1 420 48
Slave_1001 [NX-ECC203].Module 1 [NX-5L3300}.Input Data Set 1..Slot1 Node2 31.0 =>> Slave_1002 [R28D-1SN02L-ECT).Module 1 {Safety Process Data).273th receive PDO Mapping 82,0 56
Slave_1001 [NX-ECC203].Module 1 [NX-5L3300}.Input Data Set 1..5lot1.Node3 380 >> Slave_1003 [R88D-15NOZL-ECT].Module 1 [Safety Process Data).273th receive PDO Mapping 117.0 56
Slave_1001 [NX-ECC203] Maodule 2 [NX-5ID800).Input Data Set 1 520 =» Slave_1001 [NX-ECC203].Module 1 [MX-513300).Output Data Set 1..5lot1.Node1/Unit2 0.0 |56
Slave_1001 [NX-ECC203]. Module 3 (NX-50D400).Input Data Set 1 620 =>> Slave_1001 [MX-ECC203].Module 1 [MX-5L3300).Output Data Set 1..5lot1.Nodel/Unit3 70 48
Slave_1002 [R38D-15M02L-ECT].Module 1 (Safety Process Data).273th transmit PDO Mapping 93.0 >> Slave_1001 [NX-ECC203].Madule 1 (NX-5L3300).Output Data Set 1..5lot1.Node2 13.0 56
Slave_1003 [RB3D-15MN02L-ECT].Module 1 (Safety Process Data).273th transmit PDO Mapping 133.0 => Slave_1001 [NX-ECC203].Module 1 (NX-5L3300). Output Data Set 1..5lot1.Mode3 200 56
4.11 Check the CPU clock to match the selected 2kHz for ECAT master

System £ X [EseliilReqd Masterl) (Deactivated) Solution Explorer
Clock Settings @ | - | -
Phase Frequency: 2000 kHz Search Solution Explorer (Ctrl+;) P~
[ CK3E_2DRIVES_15_SAFETY =
Servo Frequency: 2000 v | kHz 4 System
) 4 CPU
Real-Time Frequency: 2.000 kHz 0 T
Hardware
Existing MNew 4 EtherCAT
Servo Periad: 0.500 0,500, Milliseconds ) 4 @ MasterD (Activated)
b o Slave 1001 [MX-ECC203] (1001)
Phase Over Servo Period: .000 .000 o 4 o Slave_1002 [R88D-1SNOZL-ECT] (1002)

001 Module 1 (Safety Process Data)
4 o Slave_1003 [RBBD-1SMNO2L-ECT] (1003)

Only EtherCAT detected. || 001 Module 1 (Safety Process Data)
Motors
Coordinate Systems

PWM Frequency 4 Encoder

Mo Gates detected using Software Clock on PowerPMAC () 4 C Language

412  Load Mapping to PowerPMAC Enable the ECAT using right click context menu from Master
node. Alternatively you can type in terminal window this command “ECAT][0].enable=1",
though it is recommended to use clicking context menu. When RESET button is pressed, the
CONTACTOR should enable and drives should remove STO (“St” on LED display) and go to
normal operation (“—* on LED display).
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EtherNet/IP

EtherNet/IP protocol is a member of the CIP network family of protocols, published by the ODVA.
Power PMAC is an EtherNet/IP (EIP) adapter (slave) and will connect to an EtherNet/IP (EIP) scanner
like NJ/NX controllers.

Prerequisite for Power PMAC EtherNet/IP adapter

EtherNet/IP functionality support table...

FW Version ARM Dual core CPU CK3E/CK3M ARM QUAD core CPU
2.5.4.x or EIP supported EIP Not supported EIP Not supported
above
2.6.x.x or EIP supported EIP supported EIP supported
above

2.5.4.x in the field on an existing board will not support the

EtherNet/IP must be enabled on the board. Upgrading the firmware to
A@
EtherNet/IP. In this case please contact to local support office.

Note

The EtherNet/IP folder node in a Power PMAC project stores the EtherNet/IP connection information.
An EtherNet/IP folder will be included when creating a new project using ‘New Project’ and select the
project type ‘Power PMAC project with EtherNet/IP’.

To add EtherNet/IP to an existing project, right click on the solution to open the context menu and select
‘Add EtherNet/IP’ from the menu as shown below...

& Build f

Rebuild i

Clean
Scope to This 1
New Solution Explorer View |
Build and Download All Programs |
Map PMAC Variables

Export Project with IP Protection..

Export Project Template.

Compare Project

Add EtherNet/IP

Add Macro
¥ cut Ctrl+X
X Remove Del

Unload Project

@ Open Folder in File Explorer

& Properties Ait+Enter ||

Once the EtherNet/IP node is added to the project, the user can add the connection to setup different
variable data types to be shared with the scanner. The project looks like this with an EtherNet/IP node...
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Solution Explorer v 1 x
BN o-8 p=
ch Solution Explorer (Ctrl+
% Solution ‘EipTest’ (1 project)
4 [m) EipTest
“ System
4 CPU
&) System
4 Hardware
I “ EtherNet/IP (Deactivated)
@4 Connectionl
&3 Connection2
Motors
Coordinate Systems
4 Encoder
C Language
Configuration
Documentation
Log
PMAC Script Language

vvwvvw

At the time of project loading the EtherNet/IP status is updated, provided an EtherNet/IP node is present.
In the above image the current status of the network is “Deactivated”.

The User is encouraged to use context menu commands from the EtherNet/IP node to activate and
deactivate EtherNet/IP functionality.

EtherNet/IP project node
To set the EtherNet/IP update rate, select the EtherNet/IP project node. Update settings are available in
the property window associated with the project node. It is displayed like this...

Solution Explarer > o x
@ o-alp -

Search Solution Explorer (Cirl+;) P =
m Solution ‘EipTest’ (1 project) -~
4 [T EipTest

- System
- CPU
cﬁ System
P Hardware
- EtherMet/IP (Deactivated)

63 Connection
er Connection2
Motors

e tn Currdmmne

Solution Explorer FaEERUTE

Properties

EipTest Solution Properties <

|

B Misc
(Name) EipTest
Active config Debug|Any CPU
Description
Path C:\ProgramData\DeltaTi
Startup project EipTest

(Name)

The name of the solution file.

The range of the Update rate is 5 to 4294967295 uSec.

EtherNet/IP context menu
On right clicking the EtherNet/IP node following context menu is available.
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EtherNet/IP (Deactivated)

Scope to This
&’ New Solution Explorer View
X  Delete Del
& Properties Alt+Enter

Add EtherNet/IP Connection...
Watch EtherNet/IP Variables

Activate EtherNet/IP

Add EtherNet/IP Connection:

As the name says, this menu allows the User to add a connection. A total of 32 connections can be added.
Each input and output assembly per connection allows 504 bytes of data to be shared. The User can add
only one data type per connection. In the current version of the IDE setup tool, the User cannot mix and
match variable data types in one connection.

A User can add one data type variable per connection. There can be 32
(=2 connection possible and each can have one data type.

Note

On clicking the menu, the user can add the connection using the following dialog. ..

Add EtherNet/IP Connection X

Connection Number(s): |3| Eg. 1-58,12

| ok || Ccancel

On pressing OK, two connections will be added to the project tree. The project tree will look like this...

4 @ EtherNet/IP (Deactivated)
& Connection1
& Connection2
Motors

To setup EtherNet/IP, select the Connectionl or Connection2. When the EtherNet/IP configuration dialog
opens it will look like this...
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General

Connection: Enabled Disabled

Variables

Type: UINT

Variable

Add Variables..

Inputs (Assembly 769) | Outputs (Assembly 768)

Connection: Sets the startup connection state.

Defaultis Enabled

Type: Supported variable types one per connection.
Input/Output Assemblies: Direction from
PowerPMAC point of view.

Add variable: Add number variable(s) to Input or

Size (Bytes)

Output assembly

Accept: Accept the connection variable settings.

In the current setup tool, the following are the supported data types.

Data type Data type size Maximum number
supported | (byte) of variables
UINT 2 252

DINT 4 126

USINT 1 504

UDINT 4 126

REAL 4 126

LREAL 8 63

BYTE 1 504

WORD 2 252

DWORD 4 126

Add Variables

Base Name:

Number of Variables: |5|

Connection1_Input

Pt

oK

‘ ‘ Cancel

To add the variables, click the Add variable button. It will open the following dialog. ..

Type: UINT

Variable

Connection1_Input1
Connection_Input2
Connection_Input3
Connection_Input4
Connection_Input5

Add Variables...

Inputs (Assembly 769) = Outputs (Assembly 768)

On clicking OK, 5 variables of type UINT are added under Input assemblies, as shown below...

Size (Bytes)

2

[N RN RN

Accept

The tool software will automatically generate the default names as shown. The User can change the

variable name either by editing or at the time of creation as shown below...
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Add Variables >

Base Name: MylnputSwitch

Number of Variables: ‘5| ‘

| 0K ‘ | Cancel

Here the default Connectionl_input base name is changed to MylnputSwitch. When customizing the
names it is users reaponsibility to create unique names to avoid programming errors.

Each individual variable name is supported with a context menu. The menu is quite simple and self
explantory. It looks like this...

Connection1_Input2

Connection_Input3 dit 5

- Select All Ctrl+A
Connection1_Input4 Move Up l
Connection_Input5 e B Alt+1
MylnputSwitch1 X  Delete Del l
MylnputSwitch2
MylnputSwitch3
MylnputSwitch4
MylnputSwitch5

Similarly, the User can configure output assemblies and other necessary connections.
On completing the configuration of Input and Output assemblies, press Accept. The Accept button is per
connction and will not be applied to all.

A On completing the EIP configuration press Accept. Accept is per
&= connection.

Note

Once Accepted, it will create ethernetip.pmh and ethernetip.h to be used in programming the Power
PMAC.

These newly created variables are available in the program editor and in the intellisense view.

The project tree will now look like this. ..

4 C Language

3 Background Programs
3 CPLCs
4 Include

[ pp_praj.h

Libraries
4 Realtime Routines
Configuration
Documentation
Log
PMAC Script Language
4 Global Includes
[ global definitions.pomh
| [ ethernetip.pmh I
Kinematic Routines

AT T W

The variables are well organized per connection and can be collapsed or expanded per connection.
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The ethernetip.pmh will look like this...

1 /

erated by PowerPMAC IDE
-2020, Time: 15:18

#define Connectionl_Input2 Eip[@].Input.Sdata[1]
n1_Input3 Eip[@].Input.Sdata[2]
n1_Inputd Eip[@].Input.Sdata[3]

#define Connec

1
1
1
1
1
1 #define Connectionl_Inputl Eip[@].Input.Sdata[8]
1
1
1
1

n1_InputS Eip[@].Input.Sdata[4]
#define MyInputSwitchl Eip[@].Input.Sdata[5]
#define MyInputSwitch2 Eip[@].Input.Sdata[6]
#define MyInputSwitch3 Eip[@].Input.Sdata[7]

Watch EtherNet/IP Variables

This context menu option allows the User to monitor/set (write-only) EtherNet/IP configured variables.
On clicking it the Watch EtherNet/IP Variables dialog will be opened, displaying currently downloaded
EtherNet/IP configured variables, as shown below...

Watch EtherNet/IP Variables + X _
Variable Data Type 1/0 Bytes Value Modify

@ Connection1

Connection1_Input1  UINT Input 2 0 "

Connection1_Input2  UINT Input 2 0

Connection1_Input3  UINT Input 2 0

Connection1_Input4  UINT Input 2 0

Connection_Input5  UINT Input 2 0 User can read
MylnputSwitch1 UINT Input 2 0 the output

MylnputSwitch2 UINT Input 2 0

MylnputSwitch3 UINT Input 2 0

MylinputSwitch4 UINT Input 2 0

MylinputSwitch5 UINT Input 2 0 _J

Connection1_Output1 UINT Output 2 0

Connection1_Output2 UINT Output 2 0 User can set
Connection1_Output3 UINT Output 2 0 the output
Connection1_Output4 UINT Output 2 0

Connection1_Output5 UINT Output 2 0

Watch EtherNET/IP Variables will automatically update the read and write variables on activating the
EtherNet/IP.

The User can write to Output variables depending on their byte size. If the value is more than the byte
size, it will be indicated with RED square.

A Watch EtherNet/IP variables window requires the project to be built
e and downloaded to Power PMAC.

Note

If the Watch EtherNet/IP Variables menu is opened without a project built and downloaded, the following
will be displayed...
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Variable Data Type 1/0 Bytes Value Modify
@ Connection]

Input |2 |stdin:i:1: eror #20: ILLEGAL CMD: Comnection Inputt | |
Connection_Input2  UINT Input 2 stdin:2:1: error #20: ILLEGAL CMD: Connection_Input2
Connection1_Input3  UINT Input 2 stdin:3:1: error #20: ILLEGAL CMD: Connection1_Input3
Connection1_Input4  UINT Input 2 stdin:4:1: error #20: ILLEGAL CMD: Connection1_Input4
Connection1_Input5  UINT Input 2 stdin:5:1: error #20: [LLEGAL CMD: Connection_Input5
MylnputSwitch1 UINT Input 2 stdin:6:1: error #21: ILLEGAL PARAMETER: MylnputSwitch1
MylnputSwitch2 UINT Input 2 stdin:7:1: error #21: ILLEGAL PARAMETER: MylnputSwitch2
MylnputSwitch3 UINT Input 2 stdin:8:1: error #21: ILLEGAL PARAMETER: MylnputSwitch3
MylnputSwitch4 UINT Input 2 stdin:9:1: error #21: ILLEGAL PARAMETER: MylnputSwitch4
MylnputSwitch5 UINT Input 2 stdin:10:1: error #21: ILLEGAL PARAMETER: MylnputSwitch5
Connection1_Output1 UINT Output 2 stdin:11:1: error #20: ILLEGAL CMD: Connection1_Output1
Connection1_Output2 UINT Output 2 stdin:12:1: error #20: ILLEGAL CMD: Connection1_Output2
Connection1_Output3 UINT Qutput 2 stdin:13:1: error #20: ILLEGAL CMD: Connection1_Output3
Connection1_Output4 UINT QOutput 2 stdin:14:1: error #20: ILLEGAL CMD: Connection1_Output4
Connection1_Output5 UINT QOutput 2 stdin:15:1: error #20: ILLEGAL CMD: Connection1_Output5

Values shown may not be correct because the EtherNet/IP Connections configuration in this project is different from the device.
To ensure they are in sync please 'Build and Download All Programs’,

8 EtherNet/IP is not activated. Please activate EtherNet/IP in order for the variables to be updated with their actual values.

Update Period: < 100 > ms

Activate/Deactivate EtherNet/IP

This menu is for activating and deactivating EtherNet/IP. When necessary EtherNet/IP setup is
completed, the User can build and download a project. To test EtherNet/IP, right click on the EtherNet/IP
node and select ‘Activate EtherNet/IP’. On success, the node will display its status like this...

4 ¥ EtherNet/IP (Activated)
;;';._:I Connection
.;;';.-:I ConnectionZ
Motors

Activate EtherNet/IP sends Eip.Enabled = 1 command to Power
PMAC. The User is required to enable the individual connection for
testing using Eip[n].Enabled = 1 from the Terminal Window where n
is the connection number(32 max)
Note
To deactivate, please right click on the EtherNet/IP node. Now the menu will display ‘Deactivate
EtherNet/IP’. On success, the node will display its status like this...

4 A EtherNet/IP (Deactivated)
q;':.-fl Connection’

;;';:I ConnectionZ
Motors

Deactivate EtherNet/IP sends Eip.Enabled = 0 command to Power
PMAC. The User is required to disable the individual connection for
= testing using Eip[n].Enabled = 0 from the Terminal Window where n

is the connection number(32 max)
Note
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EtherNet/IP Configuration Steps
Here is a basic step to create an EtherNet/IP configuration.

Requirement: Power PMAC with factory installed 2.5.4.x FW that supports EIP as an Adpater (Slave) to

a

NJ/NX as Scanner(Master) with Sysmac Studio

1. Create a Power PMAC project using Open New dialog like this...

o drocony e

Select the ‘Power PMAC with EtherNet/IP’ project type. If you open the normal Power PMAC

project, then you will need to add an EtherNet/IP node.
Set the appropriate Update Rate in usec...

4 EtherNet/IP (Deactivated)
&1 Connection1
6] Connection2
Motors
Coordinate Systems
b Encoder

EtherNet/IP (Deactivated) Folder Properties ~
|

H General

| Update Rate (usec) 500 |

P Misc

Folder Name

EtherNet/IP (Deactivate

Folder Name

Name of this folder

Add EtherNet/IP connection(s)

Right Click the EtherNet/IP node to add the connection(s)

Add variable(s) into input/output assembly in each connection and Accept variables. Remember:
only one variable data type is allowed per connection.

On accept, make sure the ethernetip.pmh and ethernetip.h are created under the project node, as

shown here...

4 C Language
3 Background Programs
4 CPLCs
- Include
[ pp_projh
Libraries
4 Realtime Routines
Configuration
Documentation
Log
PMAC Script Language
- Global Includes
[ global definitions.pmh
| [ ethernetip.pmh I
Kinematic Routines

AT T W

4. Build and download the project

Project
System
250



This is an important step in the EtherNet/IP configuration. Build and download creates the
ethernetip.xml file. Download copies the file to the Power PMAC project configuration location.
This file is important for EtherNet/IP data transfer. This file is not visible in the project as the file
is maintain by the tool software. This file must not be altered by the User. The file looks like
this...

kpowerEMAC>
<ethernetIP userMode="Q" verbose="false" updateUSecs="500" enaOnStartup="true">
<interface vendorId="47" name="eth0" macId="NA" ipAddress="NA" subnetMask="NA" gateway="NA" domainName="deltatau.com" hostName="PowerPMAC" />
<connPath0 valid="1" enaOnStartup="true" verbose="0">
<outputl assemNo="768" paramCount="0" size="0" />
<explicit0 assemNo="770" paramCount="0" size="0" />
<configl assemNo="771" paramCount="0" size="0" />
<input0 assemNo="769" paramCount="0" size="20" />
</connPathl>
<connPathl valid="1" ena0nStartup="true" verbose="0">
<outputl assemNo="772" paramCount="0" size="0" />
<explicitl assemNo="774" paramCount="0" size="0" />
<configl assemNo="775" paramCount="0" size="0" />
<inputl assemNo="773" paramCount="0" size="0" />
</connPathl>

It is recommend that after building and downloading, to save the project and issue the

$$$ command. This will automatically enable EIP. Please refer the above ethernetip.xml file
image, | particular the following attributes:

enaOnStartup="true" This is for EIP level and command is Eip.enabled = 1
enaOnStartup="true" This is for connection level and the command is Eip[0].Enabled = 1
These are set to true, and this is the reason that after saving and issuing the $$$ command, the
EtherNet/IP automatically gets activated.

If the project is not saved, then the User will be required to activate the EtherNet/IP by right
clicking the node and then individually enabling the connections from the Terminal Window.
Please refer to the Activate EtherNet/IP section.

At this stage we expect the NJ/NX Scanner (master) is configured to communicate with an
adapter using Sysmac Studio. This setup is out of scope for this manual. Please refer to Sysmac
Studio documentation.
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Motors — Context Menu
Right click on Motor node for available context menu.

Scope to This
Mew Sclution Explorer View
y

Properties Alt+Enter
Add a Motor...

Add Motor
You can add a motor by right clicking on the motors node and select add motor

Scope to This @ Motor
B! New Solution Explorer View 4
M Properties Alt=Enter

Add a Motor...

Motor Context menu is dynamic. When any motor is added to the project a new menu dynamically

become visible, as shown below...
I ﬁ MasterlD (Deactivated)

M Properties Alt+Enter

Scope to This
New Solution Explorer View

Add a Motor...
I Sync All Motor Settings (PMAC to Project) ||

The Add motor dialog will open. The User can select a single or multiple motors to add, up to
Sys.MaxMotors. If a motor already exists in the project this motor number will not be added but other
selected Motors will.

The User will also be able to select a previously saved Template to use for the Motor configuration.

A IDE V4.2 onwards Motors added to the project will be displayed in a
natural order

Note
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Add Motor X

Maotor Number(s): 1 Eg.1-58,12
Template None
Topology:

O Motor values will be uploaded from the PowerPMAC.

Cancel

In the IDE the motor configuration is in the form of a Topology view.

Currently there are six types of Motor configuration supported thorough Topology diagrams.
o Single feedback

Dual Feedback

EtherCAT

Galvanometer

Step & Direction (No Feedback)

Virtual (No Feedback)

Direct Microstepping (no Feedback)

The Topology dropdown is blank by default as the User needs to select the Topology type.

Single Feedback

Dual Feedback

EtherCAT

Galvanometer

Step and Direction (No Feedback)
Virtual (No Feedback)

Direct Microstepping (No Feedback)

When a Motor is added to a project the motor structure elements are
saved to a file. Any motor structure element changes within the
project domain will be automatically updated and maintained within
= the file. When the build is performed the motor file will be used to
generate the systemsetup.cfg file. No backup is needed for the motor
Note parameters as long as the changes are being made in the project
system.

The following section will describe different Topology available for Add Motor menu.
Topology Color code
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This block is unavailable for setting either the previous block is not completed or
Encoder this block is not needed for the current type of topology.

Amplifier v This block has completed and settings are Accept.

This block is ready for setup as the previous condition is met

Motor M ‘

iiiii i iiiii When hoovering the mouse indicates this block can be selected to set

Common Motor Topology navigation guidelines
The Topology is a guide through the various different blocks. Once a block is accepted the next Block
will be made available to edit.

Click Save L icon to save the Amplifier setting

Click Database icon == to open part manager where user can Add/Modify/delete Amplifier database.

Amplifier 0 i'

The tick indicates that a view has been opened and that the data has been Accepted.

W Amplifier G'

the user can set the second encoder and in hardware interface block

The difference in the single and dual feedback is that in dual feedback
can set the pEnc2 address differently .

Note
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Topology- Single Feedback

The Single Feedback Topology is for a Single feedback solution, for position only.

If a Single Feedback Topology is selected, a Single Feedback Topology view will be displayed and the
selected motor will be added under the Motor node in the Solution Explorer.

Moterl = X

Single Feedback Type
PowerPMAC v Amplifier (<] v v Encoder =]
Servo Period Delta Tau Data Systems, Inc. Pittman Pittman
0443 msec 3U AMP1 (603489) 9412H52 9412H52
PhaseOverServoPeriod .
0250 " Control Type Type: Quadrature
Torque User Units
Signal Type 2000 counts per 0
Analog Millimeter (mm)
Input Voitage (VDC) Reset to raw units
24
’ v Hardware Interface ) positionsvelocity: Quadratur |

v Interactive v Safety Review v Test and Set v Basic Tuning
Feedback

[

{ Commission

Topology: | Single Fesdback  ~

Topology- Dual Feedback

The Dual Feedback Topology is for a Dual feedback solution; one for position and one for velocity.
If a Dual Feedback Topology is selected a Dual Feedback Topology view will be displayed and the
selected motor will be added under the Motor node in the Solution Explorer.

Motor2 & X

Dual Feedback Type

PowerPMAC v Amplifier <] v Moator - v Encoder w
Servo Period Delta Tau Data Systems, Inc. . Pittman . Primary Feedback
0443 msec 3U AMP1 (603489) 9412H52 Pittman
PhaseOverServoPeriod . 9412H52
0250 Cantrol Type
Type: Quadrature
Torque

Signal Type S:;r:::y Feedback
Analos
; 9412H52

Type: Quadrature

Input Voltage (VDC)
2

User Units
2000 counts per 0

Revolution

Reset to raw units

Position: N
u Hardware Interface osten Hons
| Velocity: None
Interactive safety Review Test and Set Basic Tuning
Feedback

[

Commission

Motor Jog (=

8 - @&

Servo On Servo Off

Topology: | Dual Feedback

Topology- EtherCAT
The EtherCAT Topology is for setting up an EtherCAT motor using an EtherCAT slave amplifier.
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If an EtherCAT Topology is selected an EtherCAT Topology view will be displayed and the selected

motor will be added under the Motor node in the Solution Explorer.

Motor] + x

EtherCAT Type

v PowerPMAC EtherCAT Slave Drive !

Servo Period
1.000 msec

1

PhaseOverServoPeriod
1.000

Control Type

User Units

counts per

None Selected

LiJ

Axis:  Single Axis  Multiple Axis

’ Hardware Interface

’.,—

Interactive Safety Review
Feedback

H

Basic Tuning

{

’ Commission

Motor Jog

Jog

! EtherCAT is Deactivated....

Topology dropdown allows the User to change the type of Feedback type. The User cannot go from
Single Feedback or dual feedback to EtherCAT and vice-versa.

Once the motor is added it will show up under the Motors node as shown below:

4 |7 Motors

& Motor2

When the previously saved project is open that has motor and on opening if the Motor folder shows the
motors like this. ...

The Yellow warning sign indicates that the project cannot find the associated motor file. In this case
either user has to locate the file if it is accidently got deleted. Worst case user will require to add the
motor again as the settings are lost.

4 Motors
4] Motorl
2] Motor2
£ Motor3
4] Motord

Topology- Step & direction (No Feedback)

The Step & direction (No Feedback) is setting the PFM mode and there is no feedback.

If a Step & direction (No Feedback) Topology is selected a No Feedback Topology view will be
displayed and the selected motor will be added under the Motor node in the Solution Explorer
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Step and Direction (No Feedback)

Servo Period
0443

PhaseOverServoPeriod
0.250

Power PMAC

msec

W Amplifier

Gaeko

G12345
Control Type
Velocity
Signal Type
Step&Direction

v

’ v Hardware Interface

v

mStep Inc
S$1234

Mator

User Units

1 counts per i ]

None Selected =

i ]

is PFM

Max Pulse Frequency
0 kHz

Min Pulse Width
0.00%

!

Commission

Motor Jog

o)

Jog

@

‘ Servo On

| Servo Off |

The PFM block allows the User to set up a Motor (Stepper) with no feedback. After following the
topology workflow, when the PFM block is clicked, the User will see the dialog shown below.

This page will be prepopulated based on the Max frequency entry from the Amplifier page.

Matorl & X

PFM Settings

Pulse Width:

2500%

Structure Element:

Max Pulse Frequency:

PFM Clock Frequency:

Motor Max Output Value:

Invert Direction Polarity: [

175

3125

3670

kHz
kHz [i]

psec
® % at fMax L]

89.60%

Description:
Range
Default value:
Home Back Accept
) Online

The following screen shots explain important properties and their settings.

PFM Clock Frequency: 3125 kHz (' ] Pending Change]
Pulse Width: 44,80 ;:: Hsec € The frequency of the clock used to generate the PFM signal, where the period of the clock is the minimum possible pulse width.
@ % at fMax 7| Thjs frequency starts at 100 MHz (Gate3) or 39.3216 MHz (Gate1) and is divided by 2(PFM clock divider), giving the following equation:
25.00% 89.60% 3125 kHz = 100000 kHz / 32
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N O psec
Pulse Width: 480 o ot imax © I“ S

25.00% 89.60% The width of a single pulse in the PFM signal, which must be a multiple of the period of the above PFM clock.
This is set on the device as the number of cycles a pulse lasts, as shown by the following equation:

Motor Max Output Value: 3,670 44.80% = 100* 2.56 psec/ (1000 * 1/175 kHz)
where 2.56 is the pulse width in microseconds, calculated by the following equation:

Invert Direction Polarity: [ 2.56 psec = ( 8 ) * 1000/(3125 kHz)

Topology- Galvanometer

The Galvanometer Topology is for setting Galvo using CK3WGCxxx or Acc84 with either XY2-100 or
SL2-100 protocol. On adding motor it will look like this..

Galvanometer

- PMA Protocol Settn
Add Motor x v Power < v otocol Settings
;p;'g;Per\aa Protocol XY2-100
msec
Motor Number(s): 1 Eg.1-58,12 ‘.’ZZ‘J"M«W%’-M parity 0dd Even
Template: None No. of Bits 16
Topology: v
Single Feedback
O Motorsaved stry S0 oo
Dual Feedback
EtherCAT
Step and Direction (No Feedback)
Virtual (No Feedback) Channel Interface | CK3WGC[1).Chan(0) ¥

Commission

User needs to Accept Protocol setting by selecting protocol from dropdown. Depending on card option
protocol will be added to the list. User will also needs to enter number of bits. This all information is
available with the amplifier that is used to control the galvo. Last select the type of parity. Default is Even
parity.

Hardware interface page will display available channels based on the hardware detected. Accept the
connected channel and Galvo is ready to go!

Power PMAC message window will display all the values that are downloaded to Power PMAC.

Galvanometer

v Power PMAC Protocol Settings
Servo Period Protocol Hardware Mismatch
0443 msec
PhaseQverServaPeriod Parity Odd Even
0.250
No. of Bits No Bits -
Fes Hardware Interface
Channel Interface  : Hardware Misn
Accept

Commission | Motor Jog

Jog
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If Hardware mismatch is displayed (Above image) under Protocol settings and Hardware interface this
means the detected hardware does not support Galvanometer Topology.

Topology- Virtual (No Feedback)
The virtual Motor topology is setting virtual motor. From Add Motor menu select Vitual (No Feedback)
topology. It will show like this..

Virtual (No Feedback)

Power PMAC

Servo Period

0443 msec
PhaseOverServoPeriod
0250

Add Motor X

v Test and Set v Basic Tuning

Moter Number(s): |1 Eg.15812

Template: None

Topology: -
Single Feedback
D

Motor saved stn
o al Feedback

EtherCAT
Galvanometer

Step and Direction (No Feedback)

| Commission Motor Jog
g - .
Sevo On

Adding virtual motor is simple as shown above once motor is added you are ready to Jog the motor in any
direction. All the Topology block are Green meaning completed and settings are Accepted and
downloaded to Power PMAC. Power PMAC Messages window show you what is downloaded to Power
PMAC.

Topology-Direct Microstepping (No Feedback)

The Direct Microstepping topology is mainly used with Power Brick LV. From Add motor select Direct
Microstepping topology and follow the workflow as shown below...

Add Motor X

Motor Number(s): |2 Eg.1-58,12
Template: None %

Topology: v
Single Feedback

Dual Feedback

EtherCAT

Galvanometer

Step and Direction (No Feedback)

Virtual (No Feedback)

[ Direct Microstepping (No Feedback)

© Motor saved str

Direct Microstepping (No Feedback)

v Motor [=] User Units.

7| Un Engineering 3
4018M-05 Press ‘= to enter an

None Selected

Test and Set I
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Sync All Motor Settings (PMAC to Project)

On selecting this option it will update the configuration for all the motor that are added under the motor
Node. This command is useful to synchronize Motor structure element between Power PMAC and motors
that are present in the project under Motor node.

Motor — Context menu

This menu is available when any type of motor is added and displayed under Motors node.

Right-clicking on a motor node will open up a context menu containing various useful operations as
shown below

@ Open
Compare < Compare this motor with another motor
Scope to This
New Solution Explorer View
¥ cut Ctrl+X 44— Cut this motor to paste
O Copy Ctrl+C <4— Copy this motor to paste
X  Delete Del 4— Delete this motor
Troubleshooters < ¥ Select the Trouble shooter for this motor
Sync Motor Settings (PMAC to Project)e Upload this motor structure element to the project
Spoa el < Export this motor as an Item Template to be reused
F Properties Alt+Enter
Compare

The compare feature is available for motors or coordinate systems. It allows the comparison of motor
structure elements or coordinate system elements. The structure elements are categorized. A maximum of
nine motors or nine coordinate systems can be compared at a time. The Compare motor function is
available from the Delta Tau menu or by right clicking on the Motor in the Solution Explorer.

The following dialog shows the Compare feature being accessed from the Delta Tau menu.

Delta Tau = EtherCAT  Window  Help
Communication Setup - P start v ‘ 5
Terminal Task Manager [11] Tune [A] Plot
Position

Watch

Status

Errors Display
Unsolicited Messages
Jog Ribbon

PowerPMAC Messages
Encoder Conversion Table
Compensation Table
Update Firmware

Device Imaging

%« BEdEEP 6

Backup Restore

Tools 3
Troubleshooters 3
Compare * | @ Compare Motors

Part Managers r @ Compare Coordinate Systems
X Kill Motors Chrl+Alt+K

The default view shows all the Motor structure elements. These can be hidden by selecting the arrow to
the left of the name.
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Manage Motor
for comparison

Make selected Motor
as Primary for

comparison

Manage comparison

categories

Copy

Right click on Motor to Copy motor settings. All the settings except addresses are copied for paste motor.

Information
about element

.Copy motor not supported for virtual motor.

Paste

Note

Copy Motor function not available for Virtual(No Feedback) type
motor topology

G

Select Mdtors  1-8 Set as Primary column | Show:  All items ~ | Refresh

Command Default Motor2 Motor3 Motord Motor5 Motor6 Motor7 Motor8
(@) servo
DacShift 0 0 0 0 0 0 0

(2) Addressing
AmpEnableBit 2 22 2 22 2 2 2
AmpFaultBit 3 23 23 23 23 23 23
BrakeOutBit _ 9 9 9 9 9 9 9
CaptFlagBit 19 19 19 19 19 19 19
EncLossBit 0 0 0 0 0 0 0
LimitBits 25 25 25 25 25 25 25
MotorNodeOffset 0 0 0 0 0 0 0
pAbsPos 0 0 0 0 0 0 0
pAmpEnable trl.a Acc24E2A[4].Chan[1].Ctrl.a Acc24E2A[4].Chan[2].Ctrl.a Acc24E2A[4].Chan([3].Ctrl.a Sys.pushm Sys.pushm Sys.pushm Sys.pushm
pAmpFault tatus.a Acc24E2A[4).Chan[1]).Status.a Acc24E2A[4).Chan[2] Status.a Acc24E2A[4].Chan([3].Status.a 0 0 0 0
pBrakeOut 0 0 0 0 0 0 0
pCaptFlag tatus.a Acc24E2A[4].Chan[1].Status.a Acc24E2A[4].Chan[2] Status.a Acc24E2A[4].Chan(3] Status.a Sys.pushm Sys.pushm Sys.pushm Sys.pushm
pCaptPos lomeCapt.a Acc24E2A(4].Chan{1).HomeCapt.a Acc24E2A(4).Chan[2). HomeCapt.a Acc24E2A[4].Chan[3].HomeCapt.a Sys.pushm Sys.pushm Sys.pushm Sys.pushm
pDac auto-config wm[0la  Acc24E2A[4).Chan[1).Pwm[0].2  Acc24E2A[4].Chan[2].Pwm[0la  Acc24E2A[4].Chan[3LPwm[0].2  Sys.pushm Sys.pushm Sys.pushm Sys.pushm
pEnc EncTable[2].a EncTable(3].a EncTable[4].2 EncTable[5).a EncTable{6].a EncTable{7].a EncTable[8].a
pEnc2 EncTable[2].a EncTable{3].a EncTable[4].a EncTable[5].a EncTable[6].a EncTable{7].a EncTable(8].a
pEncCtrl auto-config trla Acc24E2A[4].Chan[1).Ctrl.a Acc24E2A14].Chan(2).Ctrl.a Acc24E2A[4).Chan(3).Ctrl.a Sys.pushm Sys.pushm Sys.pushm Sys.pushm
pEncLoss 0 0 0 0 0 0 0
pEncStatus auto-confi tatus.a Acc24E2A[4].Chan([1].Status.a Acc24E2A[4].Chan[2] Status.a Acc24E2A[4].Chan(3] Status.a Sys.pushm Sys.pushm Sys.pushm Sys.pushm
pLimits tatus.a  Acc24E2A[4].Chan[1].Status.a  Acc24E2A[4].Chan[2)Status.a  Acc24E2A[4).Chan[3)Status.a 0 0 0 0
pMasterEnc EncTable[0).a EncTable[0).2 EncTable[0).a EncTable[0).a EncTable[0}.2 EncTable(0).a EncTable[0).a
SRR ) " — rm— = = T T S C——

Structure Element: BrakeOutBit

Description: Bit # of brake output line in pBrakeOut register

Range: 0.31

Default value: 0

User can paste the motor by right clicking on Motors folder. This is dynamic menu if the Motor is copied
only then this option will be available.

Only Amplifier, Motor, Encoder blocks are copied user will still require to go to Hardware interface and
click Accept and then continue following the topology blocks

Troubleshooters

Troubleshooters are available which can generate reports and help in identifying or analyzing the Power
PMAC structure elements. The menu is accesible from the Delta Tau Menu or by right clicking on the
Motor in the Solution Explorer.

The following dialog shows the Compare feature being accessed from the Delta Tau menu.
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Delta Tau | EtherCAT Window Help
Communication Setup
Terminal

Position

Watch

Status

Errors Display

Unsolicited Messages
Jog Ribbon

PowerPMAC Messages
Encoder Conversion Table
Compensation Table
Update Firmware

Device Imaging

% BE ORE PGS %

Backup Restore

Tools 4
ITroubIeshonters 4 I
Compare 4
Part Managers 4
X Kill Motors Ctrl+Alt+K

The available Troubleshooters are
1. Motor Report
2. Why is my Motor not moving
3. Why is my motor moving slowly

Layout

The dialog below shows the Troubleshooter for “Why is my Motor not moving”. The default location of
this dialog is the Editor window. The dialog can be moved as required by dragging it to another docking

point.

Troubleshooter - Why is my Motor not moving?

Motor: 1@ Why is my Motor not moving? ¥

rnx

Filter: | Errors and Warnings *

Mame Structure Element Value Expected Value
@ Motor Setup Issues -
€34 Motor Activated Test  Motor[1].5ervoCtrl 0 1 [ ]
(A) Settings Inhibiting Motion
€3 Motor Prefilter Enab... #Exception® [ ]
€34 Coordinate System... Coord[0].FeedHold 0 >0 [ ]
@ Appear To Inhibit Motion
! TooSlow JogSpeed.. Motor[1]JogSpeed or Mo... [ ]
! TooSlow JogTa Or L. Motor[1]JogTa or Motor[... D~

Completed at 9/8/2017 2:03:39 PM
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Symbols Function

Motor | 1 @ Allows to change the motor number

This Combo box allows the selection of the troubleshooter
type. The available Troubleshooters are:

Motor Report v
1 Motor Report
Why is my Motor not moving?

Why is my Motor not moving? ¥

1 Why is my Motor moving slowly?

Filter This Combo Box allows the choice of what to display in the
report. The possible choices are:
All e E
1 Errors and Warnings
Errors
Warnings
1 Al

The default is set to Errors and Warnings.

To export the report in a .csv format.

(] Indicates a Test has failed.There is an error in the setting of
the setup element.
I Indicates a warning. Further analysis is needed for that
: particular setup element.
(/] Indicates that the Test has passed
(j ] More detail information is available for the error or warning
only.

Completed at 9/8/2017 2:40:58 PM Status bar showing test execution progress.

Indicates if the Power PMAC is either Online and connected
- or Offline and disconnected.

Sync Motor Settings (PMAC to Project)Upload
Upload motor gives the ability to upload the currently saved motor structure elements from the Power
PMAC to the project.

On selecting this option, a confirmation dialog will be displayed as shown below:

Upload

o Are you sure you want to upload settings from device '10.150.168.237'7
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On Clicking Yes, if the Motor View Editor is open in the IDE, a confirmation dialog will be displayed
confirming that any unsaved data will be lost by performing the upload.

Upload

o The following items are open and any unsaved changes will be lost.

Are you sure you want to continue?

Motorl

On a successful upload the motor in the project will be synchronized with the Power PMAC motor
structure elements.

A This option is useful if the Motor structure element has been changed
& outside of project domain such as in the Terminal window.

Note

Export as Item Template
The Motor can be exported or imported as item templates. All the motor settings will be exported during
this process.

The typical use of the Motor template is to setup a complete Motor, including Custom Amplifier and
encoder, and then share this with another user.

This User can then Import the Motor, using Import item template option, and use it in their project saving
the time of having to create the Motor from new.

If the Power PMAC hardware is identical then user will not need to do complete motor setup for the
imported motor.

Using this option the User can:

Export a Motor in order to use it in another project

Import a Motor to reuse in their own project

Create a new Motor/ from an Imported Motor/ Item Template

Choose whether or not to automatically Import an Item Template into Power PMAC IDE project
at the point that it is exported

Use a motor template based on a custom amplifier or motor definition that is not present in their

system

Is warned if they try to Export a motor template targeting multiple gate addresses

Is warned if they try to create a motor from a template and their system does not have a suitable

gate available so that it is clear that the Hardware Interface page will need to be updated
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*  Check they have the correct template by viewing the motor manufacturer and model number in
the template

* Be sure that a motor that is created from a template will have the correct encoder information as
this is saved on creation of the template

* Delete imported Custom Item templates

To export a Motor settings as a Template the user will need to right click on Motor node under Motors
and choose the “Export as Item template” option as shown below:

.r"l'

Oipen

Compare
Scope to This

"E'I Mew Solution Explorer View

& Cut el X

i} Copy Crle

X Delete Del
Troubleshaoters v
Upload

il] Advanced Tunang

| Expoit 8z Item Template...

.p* Propertees Al +Erter

On selecting the option, a new export item template dialog will be displayed, as shown below:

Export ltem Template x
Template: Moterl
Description: |This is my Step and Direction Motor Template] |

Export options: Export to the following folder:

ChTemp\MyTemplates

Automatically import the template into Power PMAC IDE

| 0K || Cancel |

On selecting Ok the acknowledge message will be displayed and template will be exported and stored into
the location defined in the dialog.
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Export [tem Template >

o ‘Motorl was imported successfully.

The ltem Template '"Motor1’ was successfully exported to
‘ChTemp',

The User has ability to store the template to any folder by ticking the “Export to the following folder”
checkbox.

By default, the template will be imported to be used in the current instance of the IDE. Un-ticking this
check box will not import the template into the current instance of the IDE.
By Default the template will be available as shown below when Add motor is selected....

Add Motor X
Motor Number(s): |2 Eg.1-5812
Add Motor X
Template: :Motorl M
Description: This is my Step and Direction Motor Template
Motor Number(s): 2 Eg.1-58,12
Template: None "
Amplifier Manufacturer | Gaeko
None
Topology: — ——
Motorl b Pat Number - G12345
) Motor saved structure element values will be uploaded from the Power PMAC. Motor Manufacturer; |mstep Inc
. Part Number: 151234
Topology: Step and Direction (No Feedback)
) Values from the template will be downloaded to the Power PMAC.

Topology Blocks

Please make sure that it is safe to setup a Motor using System
Setup.
Following Topology Blocks sets Power PMAC structure element.

User Unit,
= Hardware Interface Block,

Interactive Feedback Block,
Note Test and Set,

Basic Tuning,

commissioning block.
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Amplifier block

The User can select the Amplifier from the topology block as shown below. As displayed in this screen
the Amplifier can be selected from a list of Delta Tau Amplifiers or, if the Amplifier is not listed, can be
added i.e. if a 3" party amplifier is being used:

Amplifier e
Delta Tau Data Systems, Inc.
3U AMP1 (603489)

Control Type

Torque v
Signal Type

Analog v
Input Voltage (VDC)

48

A standard filter is available to choose the amplifer. The User can choose the control and signal type and
input voltage right on the topology block and press Save icon to set the amplifier for the motor. On
success the block will turn Green with chek mark indicator.

Open amplifier database to
add/append/delete custom

amplifier
o Amplifier ]
Select Amplifier |\ L
— ,LDem Tau Data Systems, Inc.
3U AMP1 (603489)
Start typing to filter items
4
Manufacturer: | All Manufacturers 4
Manufacturer Part Number <

Custom AMP1 123A8BC
Delta Tau Data Systems, Inc. 3U AMP1 (603489)

"| Delta Tau Data Systems, Inc. 3U AMP2 (603443)
Delta Tau Data Systems, Inc. 3U AMP4 (603486)
Delta Tau Data Systems, Inc. 3U042
Delta Tau Data Systems, Inc. 3U081
Delta Tau Data Systems, Inc. 3U151 -

From IDE V4.3 the amplifier database view is changed.

To add a new Amplifier entry into the database, click on the database W icon . This will open new and
improved amplifier view. The same view can be open from Delta Tau menu under Part Managers.
Part Managers 4 |E Amplifier Definitions
a Motor Definitions
] E Encoder Definitions

A The User does not need to open a project and add Motor to add
e Amplifier/Motor/Encoder parts in the database.

Note
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The amplifier part manger view looks like this when opened from Topology block.

Delete custom amplifier from
database
Dela Tou DataSystems, nc )

New
204091 (03485)

General

Manufacurer

Part umber Click to add New amplifier.

Control Type:

Signal Type Edit custom amplifier

Power Ratings

parameters

ransconductance Benps / Volt

Amplifier parameters based
on control and signal type

Seconts
Ampldies Fautt Polarty:
Descrptan
+ Topology
If the view is open from Topology view If the view is open from Topology view
then Click this button to navigate back to then clicking this button will navigate
topology block back to Amplifier topology block

The User cannot edit or delete if the amplifier is a Delta Tau Amplifier. To add a new amplifier press
‘New’ and enter the amplifier parameters from the amplifier manufacturer brochure.

To edit a saved amplifier’s parameters, select the amplifier from the drop down and then press ‘Edit’.

To delete the amplifier from the database, select the amplifier from the drop down and then press
‘Delete’.

The amplifier part manager view looks like this when open from Delta Tau Menu...

Amplifier Definitions - [ X

General

Custom AMP1 7i New | [ Edit | [ Delete |
123ABC Click to add New amplifier. /

Manufacturer: Edit custom amplifier

Part Number:

Delete custom amplifier from
database
Control Type:

Signal Type:

Power Ratings

Transconductance: 1 Amps/ Volt

Maximum Input Voltage:

Continuous Current:

Amplifier parameters based
on control and signal type

Instantaneous Current:

Time Allowed: Seconds

Amplifier Fault Polarity:

Amplifier parameters
short description

Description: Specify the Maximum Input Voltage rating

The add new amplifier view looks like this...
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Amplifier Definitions

No Item Selecte:

d

* Velocity |Torque! Sinewave

Save entered
data to database Cancel all the

Direct PWM  Direct Micro-Stepping

changes

Amplifier parameter entry

Description: Supperted Control Mode

Settings parameters are dynamic based upon the control and signal type.
Once all Amplifier parameters are entered click Save.

Amplifier Parameters
The Amplifier parameters needed are described in detail below:

Amplifier Manufacturer

Manufacturer: The name of the company which makes the Amplifier.
Part Number: A unique part number to identify the Amplifier’s model.

Supported Control Mode

Velocity Control: Set this to True if the Amplifier interprets the control signal it receives from the
Power PMAC as a velocity command e.g. this is common for Amplifiers which close their own
position loop such as Amplifiers commonly used for spindles.

Torque Control: Set this to True if the Amplifier interprets the control signal it receives from the
Power PMAC as a torque command. In this mode the Power PMAC closes its own position and
velocity loops. This is the recommended mode for most applications as it permits complete
control over the current, position and velocity loop gains from within the Power PMAC.
Sinewave Commutation: Set this to True if using two DAC lines per motor to command an
amplifier which performs Sinusoidal Commutation.

Direct PWM Control: Set this to True if using a Direct PWM amplifier which expects a PWM
control signal.

Supported Signal Type

Analog Command: Set this to True if the Amplifier expects to receive an analog voltage as its
control signal.

PWM Command: Set this to True if the Amplifier expects to receive a PWM signal as its control
signal.

Step and Direction Command: Set this to True if the Amplifier expects a Step and Direction
(PFM) command as its control signal.

Power Ratings
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Maximum Input Voltage
o Voltage (Volts): Specify the maximum bus voltage which can be applied to the
Amplifier.
o Type: Specify VAC if the number typed in the Voltage field is AC voltage or specify
VDC if that number is DC voltage.
Continuous Current
o Continuous Current (Amps): Specify the continuous current rating for the Amplifier.
o Unit: Specify whether this is Amps RMS (type Amp_RMS) or Peak Amps (type
AMP_Peak).
Instantaneous Current
o Instantaneous Current (Amps): Specify the instantaneous current rating for the Amplifier.
o Unit: Specify whether this is Amps RMS (type Amp_RMS) or Peak Amps (type
AMP_Peak).
Time Allowed (Seconds): Specify the maximum amount of time the Amplifier can tolerate its
instantaneous current specification. Usually this is around 2.0 seconds, but it can vary between
Amplifiers.
Input Voltage (VDC): Specify the actual amount of voltage [VDC] to be applied to the Amplifier.
This parameter is moved to topology block.
Amplifier Fault Polarity: If the Amplifier expects a low-true logic signal for an Amplifier fault set
this to LowTrue. If the Amplifier expects a high-true logic signal for an Amplifier fault set this to
HighTrue.

Current Feedback Information

Maximum ADC Current: This is the largest absolute magnitude of current [Amps] which the
Amplifier’s current ADC sensors can read.

ADC Header Bits: This is the number of bits used for the current ADC’s status.

ADC Resolution (bits): This is the resolution [bits] of the Amplifier’s current ADCs.

PWM Dead-Time (microseconds): This is the dead-time specified for the Amplifier.

Verify all the contents of each of the fields specific to the Amplifier’s
= parameters before moving on as these will be used in subsequent setup

calculations.

Note
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Motor Block
The User can select the Motor from the topology block as shown below. As displayed in this screen the
Motor can be selected from a drop-down list. If the Motor is not listed, then it can be added.

“ Motor - v Motor [~
Pittman " Selected (Save) Motor Pittman .
9412H52 9412H52

=

A standard filter is available to choose the motor. The User can choose the motor and click the Save icon
to set the motor. On success the block will turn Green with chek mark indicator.

R Motor =] G/J Open motor database to
Select Motor add/append/deletecustom
- maotor
L| Pittman

9412H52

7 Manufacturer: | All Manufacturers i

Manufacturer Part Number -

Parker 110-15

Parker 210-2

Parker 210-2P

Parker Endat MPP0921B8D-NSPN

Parker Hiperface MPP 0921B9S-NPSN

Pittman 9412H52

Pittman 9412H52xx v

From IDE V4.3 the motor database view is changed.

To add a new Motor entry into the database, click on the database W icon . This will open new and
improved motor view. The same view can be open from Delta Tau menu under Part Managers.

Part Managers b i@ Amplifier Definitions
ﬁ Matar Definitions
W Encoder Defintians

A The User does not need to open a project and add Motor to add
Amplifier/Motor/Encoder parts in the database.

Note
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The motor part manger view looks like this if opened from Topology block.

Pitran
9s12Hs
General
Manfactures;
Part Number
Mator Specifications
Metor Type:

Motor Geometry:

Delete custom motor from database

New Edit Delete

Click to add New motor.

Frir custom morar

paramelers

Masirmum Speest:

Power Ratings

Motor parameters based on
Motor type and geometry

Description:

[ Topology |

If the view is open from Topology view
then Click this button to navigate back to
topology block.

Select Motor

It the view is open from Topology view
then clicking this button will navigate
back to Motor topology block.

To add new motor press ‘New’ and enter the motor parameters from the motor manufacturer brochure.
To edit the saved motor parameters, select the motor from the drop down and then press ‘Edit’.

To delete the motor from database, select the motor from the drop down and then press ‘Delete’.

The motor part manager view looks like this when open from Delta Tau Menu...

Motor Definitions

AGDTT

1234

General

Click to add New motor.

Manufacturer:

Part Number:

Motor Specifications

Motor Type:
Motor Geometry:
Maximum Speed: 123 Meters / Second

Motor Electrical Specifications

Edit custom motor
parameters

Delete custom motor
from database

Motor parameters based on

Resistance: 1| Ohms

Motor type and geometry

Inductance: Millihenries

Electric Cycle Length: 6 Millimeter (mm)

Power Ratings

Maximum Voltage: DC Volts
Continuous Current: RMS Amps
Instantaneous Current: RMS Amps
Time at Peak Current: Seconds

Motor parameters
short description

Description: Enter Phase to Phase Resistance of the Motor in chms.
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Add New Motor view looks like this...

Motor Definitions

No ltem Selected

General

Manufacturer: *
Part Number: *

_Motor Specifications

Motor Type: sh Brushless  Stepper
- Motor Geometry:

Maximum Speed: * RPM
Power Ratings

Maximum Voltage: * DC Volts

Continuous Current: RMS Amps \
Instantaneous Current:  * RMS Amps  ~

Time at Peak Current: Seconds

Save custom motor
parameters to database

- M| X

Save } | Cancel

Cancel custom
motor changes

Motor parameters based on
Motor type and geometry

Motor parameters
short description

Description: Select the type of Motor. This data will be used only if PowerPMAC is performing the commutation

Motor Parameters

The motor parameters which are needed are described in detail below:

Motor Manufacturer

e Name: The name of the motor’s manufacturer.
e Part Number: The manufacturer’s part number for this motor.

Motor Specifications

e Motor Type: The type of motor, whether it is Brush or Brushless.
o Nominal RPM: The rated continuous RPMs for this motor.

e Maximum RPM: The maximum possible RPM rating.

e Linear Motor: Set this to True if using a linear motor else set this to False.

Motor Electrical Specifications

e Inductance (mH): The phase-to-phase inductance of the motor in millihenries.
o Resistance (Ohms): The phase-to-phase resistance of the motor in Ohms.

o Number of Poles: The number of poles the motor has.

e Delta Winding: Set this to True if this motor has a Delta Winding or else set this to False.
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Motor Built-In Feedback

Absolute: Set this to True if this motor has an absolute feedback sensor or else set this to False.
Feedback Type: Specify what kind of feedback this motor has or if there is no feedback set this to
None.

Resolution: Specify the resolution of the encoder in counts per revolution. For serial protocols use
units of Least Significant Bits (LSB). For linear motors use the number of encoder counts per
electrical cycle of the motor.

Hall Sensor Available: Set to True if this motor has a Hall Sensor it can use for feedback.

Motor Power Rating Specifications

Rating

Continuous Current
o Continuous Current (Amps): The amount of current [Amps] which the motor can safely
sustain for an indefinite period of time.
o Current Unit: Select Amp_Peak if the continuous current limit is in units of Amps Peak
otherwise select Amp_RMS.

Instantaneous Current
o Instantaneous Current (Amps): The amount of current [Amps] which the motor can
sustain for only a finite period before being damaged. This time is specified in “Time
Allowed” below.
o Current Unit: Select Amp_Peak if the instantaneous current limit is in units of Amps
Peak otherwise select Amp_RMS.

Time Allowed (Seconds): The maximum amount of time during which the motor can sustain the

amount of current specified by the Instantaneous Current limit.

Maximum Voltage (VDC): The maximum amount of DC voltage which can be supplied to the
motor before damaging the motor.

parameters before moving on as these will be used in subsequent setup

Verify all the contents of each of the fields specific to the Motor’s
=y
calculations.

Note
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Encoder Block
The User can select the Encoder from the topology block as shown below. As displayed in this screen the

Encoder can be selected from a drop-down list. If the Encoder is not listed, then it can be added.

Encoder [“*) v Encoder I
Pittman Pittman
9412H52 v 9412H52 v
Type: Quadrature Type: Quadrature

User Units User Units
1000 counts per (] 1000 counts per (j ]
Selected (Save) " » -
Press '=' to enter an expression,

Encoder

Press ‘=" to enter an expression.
Millimeter (mm) Millimeter (mm)

Reset to raw units Reset to raw units

A standard filter is available to choose the encoder. The User can choose the encoder and press Save icon
to set the encoder. On success the block will turn Green with check mark indicator.

Open encoder database
to add/append/delete
custom motor

Select
Encoder

: Quadrature

Start typing to filter items
Manufacturer: | All Manufacturers

Encoder Type: | All Encoder Types

Manufacturer Part Number
9412H52 Quadrature

Encoder Type

Pittman

From IDE V4.3 the encoder database view is changed.
To add a new encoder entry into the database, click on the database - icon. This will open new and
improved encoder view. The same view can be open from Delta Tau menu under Part Managers.

Part Managers * | @ Amplifier Definitions

a Motor Definitions

W Encoder Definitions
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z-
3.

Note

Encoder drop down list is dependent upon the detected Power
PMAC hardware. If the User cannot see the encoder that
means it is not supported by the detected hardware.

User units are part of Encoder topology block

The User does not need to open a project and add Motor to
add Amplifier/Motor/Encoder parts in the database.

The encoder part manger view looks like this if opened from Topology block.

Pittman
9412H52

General

Layout:

Pittman
9412H52

Motor:
Signal Type:
Geometry:

Resolution

Lines Per Revolution: 50 Lines
Max Speed: 2000 RPM

Effective Resolution: 20 Counts / Revolution

Description:

) Topelu7

New | Edit Delete |

Click to add New
mator.

Edit custom motor
parameters

Delete custom encoder
from database

Encoder parameters based on
Signal type and geometry

Select Primary Encoder

If the view is open from Topology view
then Click this button to navigate back to
topology block.

If the view is open from Topology view
then clicking this button will navigate
back to Encoder topology block.

To add new encoder press ‘New’ and enter the encoder parameters from the encoder manufacturer

brochure.

To edit the saved encoder parameters, select the encoder from the drop down and then press ‘Edit’.

To delete the encoder from database, select the motor from the drop down and then press ‘Delete’.
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The encoder part manager view looks like this when open from Delta Tau Menu...

Encoder Definitions [ X

Pittman l

9412H52 /
Click to add New encoder.

General

New | [ Edit | [ Delete

Layout: tanda tegrated Edit custom encoder
parameters

Pittman Delete custom encoder
Motor:

9412H52 from database

Signal Type:
Geometry:

Resolution

Lines Per Revolution: 500 Lines

Encoder parameters based on

Max Speed: Signal type and geometry

2000 RPM

Effective Resolution: 200 Counts / Revolution

Encoder parameters
short description

Description: The number of signal cycles observed during one full revolution of the shaft.

Add New Encoder view looks like this...

Encoder Definitions *OoXx
Cancel
No item Selected
General
Layout: % Standalone Integrated save custom encoder
yout: 9 parameters to database
Manufacturer: * Cancel custom
encoder changes
Part Number: B
Signal Type: Digital Quadrature  Serial Analog Sinusoidal
Geometry: Rotary Linear
Resolution
Lines Per Revolution: * || Lines
Encoder parameters based on
Max Speed: * RPM signal type and geometry
Effective Resolution: Counts / Revolution
Encoder parameters
short description
Description: The number of signal cycles cbserved during one full revolution of the shaft.
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User Units Block
The User Units enables the setting of the Motor position units in terms of engineering units like mm, inch,
meters, etc.

This block is used to make it easy to change the defined units for a motor even if the configuration for the
motor has been completed.

Enter position v Encoder -
units. Default
reads form Pittman
current 9412H52
SEIECEEd Type: Quadrature
encoder -
. 4 ion: /rev Resolution from encoder
effectl\(e Effective Resolution: 2000 cts/rev ﬁ database
resolution User Units

1

Press ‘=" to enter an expression,

Press = sign to
enter

expression to
calculate user
unit counts

i

Feedback Unit (ct)

Select new units from
dropdown

Click to Reset the current
settings to raw units.
PosSf =1 default.

If an incorrect value is entered, then use $$$*** command to go back to default settings or use Reset to
raw units. When Reset to raw units is clicked following are the changes in the Encoder Topology Block...

Encoder (N Encoder 1N~
Pittman
9412H52 N

Type: Quadrature

Pittman
9412H52
Type: Quadrature

v

Effective Resolution: 2000 cts/rev Effective Resolution: 2000 cts/rev

Millimeter (mm)

l Reset to raw units

User Units User Units
5.5555555555556 Li ] 1 Li ]
Press '=' to enter an expression. () Press ‘= to enter an expression. )

Feedback Unit (ct)

Press Resetto raw
counts

As soon as the units are changed the PosSf are recalculated and the User can view the newly calculated

value by clicking on o icon.

The view looks like this...

CIC)

Pittman
9412H52
Type: Quadrature
Effective Resolution: 2000 cts/rev

5 (]
Press '="to enter an expression. | The structure elements will be updated to have the new values listed below:
Feedback Unit (<) Structure Element CurrentValue  New Value
Motor[11.P0sS 0.01 0018 -~
Motor[1].Pos25F 0.01 0018
Motor[1].AbsPosSf 0 0
Motor{1]8Size 0 0
Motor[1].8/Hysteresis 0 0
Motor[1]8/SlewRate 0 0
Motor[1]FatalFeLimit 2 36 I
| Motort 1 WarnFeLimit 1 18
Motor[1]inPasBand 0 0
Rdetar1] HrmeOfise - 0 -
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The dropdown list for User Units is represented by Motor[x].posunit as shown below.

Motor[x].PosUnit Selected Unit Motor[x].PosUnit Selected Unit
0 None selected 8 Mil (in/1000)
1 Feedback unit (ct) 9 Revolution
2 Meter (m) 10 Radian (rad)
3 Millimeter (mm) 11 Degree (deg)
4 Micrometer (um) 12 Gradian (grad)
5 Nanometer (nm) 13 Arcminute (")
6 Picometer (pm) 14 Arcsecond (")
7 Inch (in) 15 Reserved

For example, when User Units are selected for motor 1 then the
Coordinate System axis definition for that motor is simply #1->X.
This will allow the user to command the motor in User Units. If the
motor units for Motor 1 are in mm then #1J1 is 1 mm command and
Note so on and so forth.

Calculating User units count by entering expression
Press = sign in the User units text block and start typing expression. Press enter to evaluate the expression
and show the result in the User Units text box. As shown below...

Encoder ("N Encoder YN~
Pittman Pittman
9412H52 > 9412H52 o
Type: Quadrature Type: Quadrature
Effective Resolution: 2000 cts/rev Effective Resolution: 2000 cts/rev
User Units User Units
=F.‘0003/3‘50 i ] Press Enter to 55‘5555555555556 i ]
Press ‘=" to enter an expression. ) evaluate expression Press ‘=" to enter an expression. ()
Millimeter (mm) - Millimeter (mm) ~
Reset to raw units Reset to raw units ‘

The expression is stored in the project so next time when the project is opened and user opens the Motor
topology and hoover the mouse on the User Units block the tool tip will show the expression.

User Unts
55.5555555555556 0
Press ‘=" to enter an 4 20000/360 |0

The info icon next to expression text will display information about expression as shown below.

Press ‘='to enter expression. 0

Basic expressions can be entered within this box, then evaluated by pressing the Enter key.
Examples:
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Hardware Interface Block
Proceeding to the Hardware Interface step of the System Setup will show this screen:

The expression evaluator available in all topology types except Galvo and Virtual.

Amplifier Control/Signal
Control Type: Torque
Signal Type: Analog
Amplifier Interface
Command Signal Channel; Acc24E2A[4].Chan[0] b4
Output Signal Type: DAC
Amplifier Enable Signal Output Channel: AcCCc24E2A[4]).Chan[0] ﬁ Enabled
Amplifier Fault Signal Input Channel: } ACC24E2A[4].Chan[0] A Enabled
Amplifier Fault Level: Low True High True
Feedback Interface
Primary Feedback Channel: Acc24E2A[4].Chan[0] ~
Secondary Feedback Channel: Acc24E2A[4].Chan(0]
Flag Interface
Hardware Over-travel Limits Input Channel: Acc24E2A[4].Chan[0] hd Enabled
Home Flag Input Channel: Acc24E2A[4].Chan[0] hd Enabled

This part of the System Setup configures command control signals being produced from Axis Interfaces
in the system and amplifier-related flags which these Axis Interfaces read from or send to the amplifier.

For UMAC, these Axis Interfaces will usually be ACC-24E2, ACC-24E2A, ACC-24E2S, or ACC-24E3.
Each field is described in detail below:

Amplifier Control/Signal
e Control Type: Displays the type of control signal (Position, Velocity, Torque, Sinusoidal, Direct
PWM, or Direct Micro stepping) that the amplifier connected to this Axis Interface’s channel
supports.
o Signal Type: Displays selected signal type (Analog, Direct PWM, or Step & Direction).

A On this page these two parameters are read only so, in order to make a
&= change, the User must go back to Command and Feedback type page.

Note

Amplifier Interface
o Amplifier Advanced Interface Mode: Setting this to True permits gives the ability to obtain the
AmpEna and AmpFault bits from different locations than the address of the channel which
produces the command signal. Setting this to False assumes that AmpEna and AmpFault come
from the channel which produces the command signal (Command Signal Channel; see next field).
e Command Signal Channel: Specify the structure of the channel which sends the command control
signal to the Amplifier.
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o Amplifier Fault Level: Select Low True if the Amplifier expects a Low-True signal to indicate an
amplifier fault. Select High True if the Amplifier expects a High-True signal to indicate an
amplifier fault.

o Amplifier Enable Signal Output Channel: Specify the structure of the channel which produces
this motor’s Amplifier enable signal.

o Amplifier Fault Signal Input Channel: Specify the structure of the channel which produces this
motor’s Amplifier fault signal.

Feedback Interface

e Dual Feedback Interface Mode: If the motor has separate encoders for position and velocity
feedback then select True.

e Primary Feedback Channel: Select the structure of the primary feedback channel; typically, this is
the position feedback channel.

e Secondary Feedback Channel: Select the structure of the secondary feedback channel; typically,
this is the velocity feedback channel. This property is grayed out for Single Feedback Motor
Topology but available for edit for Dual Feedback Motor Topology.

Flag Interface
o Hardware Overtravel Limits Input Channel: Select the Axis Interface channel which reads the
hardware overtravel limits.

If “Hardware Mismatch” error message is displayed it is probably
A because the chosen control type or signal type is not compatible with
(=2 the Amplifier chosen in the Amplifier Information section of the setup
Note or with the motor type chosen in the Motor Information section.

o Home Flag Input Channel: Select home flag input channel from available list. Usually the default
is not needed to change.

Interactive Feedback Block

The Interactive Feedback screen displays real-time plots of the feedback devices associated with the
motor on the right side and fields containing feedback-related data. The purpose of this screen is to help
determine whether the encoder feedback is working properly. The User can try to physically move the
encoder by hand and observe whether the feedback can been seen to change on the screen.

The contents of the Interactive Feedback screen change greatly
depending on which kind of feedback is selected. The following
example is for Quadrature Encoders which are very common encoder

= types. If using another encoder type, like an absolute serial encoder,
this screen would configure the number of bits of feedback data,

Note absolute power-on position and phasing, and other parameters relevant
to that encoder type.
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The screen below shows a Quadrature Encoder:

Feedback Interactive Feedback #
Position captured on Phase Clock: \ { f\ N A f A
|. —B
Encoder Conversion Table Result: Index
Motor Actual Position:
Motor Actual Velocity: .
4+ i 1 A -
: AR AA \ [/ Ao/
Set Zero (HomeZ) o I\ / \ F \\ / \ / 7\ ’, \ /
2 \ AR AR / VARV
Configuration g AR / \‘." \\" VoV
Encoder Direction: Counter Clockwise
ECT Scale Factor: 0001953125 Press this to
) pause/unpause
Motor Position Input Scale Factor: 1 . the plotting
\ R
Motor Velocity Input Scale Factor: 1 . -
4 4 51 ///,/
Set Deraull CT (sec) =
Feedback Type | Position v Select Plot | Quadrature Signals v || | Clear Graph
4 Topology | | € Hardware Interface . - Operating Limits Accept

= ;J;J

Select which ECT entry to Press this to select Select Motor-Encoder Position
or Quadrature Signals (for
quadrature encoders)

\ J

use for plotting and setting the Default ECT
fields in this window entry for this motor

The left axis of the plot shows the units of the encoder output’s waveform while the bottom axis shows
time passing in units of seconds. “ServoCapt”, indicated by the red curve, is EncTable[x].PrevEnc; the
ECT output before being scaled by EncTable[x].ScaleFactor. “Motor Input”, indicated by the blue curve,
is Motor[x].Pos; that scaled output of the ECT entry.

sure that the Accept button has been clicked on the previous screen;

If the “Motor Input” curve does not change as the encoder spins, make
=
the Hardware Interface screen.

Note

The fields shown on this screen are described below:

e Position Captured on Servo Clock: This is the encoder’s position captured at the Power PMAC’s
servo frequency.

o Encoder Loss Detection Status Bit: This field shows the status (0 or 1) of the encoder loss
detection status bit, Motor[x].EncLoss.

e Encoder Conversion Table Result: Shows the result of the Encoder Conversion Table (ECT)
entry associated with this encoder.

e Motor Actual Position: Plots the position of the motor after being read by the encoder and
processed by the ECT entry. This is the Motor[x].ActPos structure.

e Motor Actual Velocity: Plots the velocity of the motor after the motor’s position is read by the
encoder and then numerically differentiated. This is the Motor[x].ActVel structure.

o Encoder Direction: Specify whether the positive direction of the motor is Counter Clockwise or
Clockwise (for Rotary Encoders only).

e ECT Scale Factor: The ECT will read the encoder’s address, perform the shifting specified in
EncTable[x].index1 and EncTable[x].index2, and then multiply this value by the ECT Scale
Factor, EncTable[x].ScaleFactor, before producing the final output of the ECT entry.

e Motor Position Input Scale Factor: This field sets or shows Motor[x].PosSf, which specifies the
scale factor by which the actual position value read at the register specified by Motor[x].pEnc is
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multiplied before being used in actual-position calculations in the outer (usually position) loop of
the motor.

e Motor Velocity Input Scale Factor: This field sets or shows Motor[x].Pos2Sf, which specifies the
scale factor by which the actual position value read at the register specified by Motor[x].pEnc2
is multiplied before being used in actual-position calculations in the inner (usually velocity) loop
of the motor.

The screen below shows a serial encoder, in this example from a Panasonic MSMDO082S1S encoder:

This image is from the V3.x but works same way in Newer IDE with newer screen layout

Descption Value - lniencllvt Fcldbac‘ »j
$2004835
Singleturn Postion Regestor
Seral Encoder Dsta B Regeter $3000000
Sengle tum Data 4636 | ]
M fum data 82
Teneout Evor Flag 0
CRC Bvor Fng 0
¢

Seral Tagoer Edge Select St on Ry Ed00 :J

Senal Tagoer Oock Select Prase Cock |

Secal Cocke N Donder

Senal Cock M Deader

v Evcoder Trgger Mode Cortrucus - L i
) K 0|
—
Set et ECT_| Posbon -] Swect Pt [Segerim roseonrugew =] 3]

binary data. If an encoder has Gray code mode, the conversion from
binary to Gray code will take place in the hardware (DSPGate or
Note FPGA) before the data is read by the CPU.

Absolute phase position feedback in parallel/serial mode only supports
A@'

Safety Review

From V4.3 IDE the previous I°T blocked is renamed as Safety Review. These settings in the Power
PMAC limit current and voltage outputs in order to prevent damaging motors and amplifiers. The
Position limits section on this view is for the Servo Safety which is for configuring following error limits.
Software position limits are read-only as without Home reference the software limits won’t work
correctly. The user can reset the Software Limits to default settings if they are different.

The Safety Review screen appears as follows:
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Motor1® & X
Position Limits )
Positive Position Overtravel Limit:
Negative Position Overtravel Limit:
Execution-time Soft Limit Margin:
Fatal (shutdown) Following Error Limit:
Warning (trigger) Following Error Limit:
FT Information
Safety Input )
Tum Protection Off
Continuous Current:
Instantaneous Current:
Max Time Allowed:

Transconductance:

Continuous Current Limit (FT Set):
Integrated Current Shutdown Limit (I°T Trip):

Instantaneous Servo Output Limit (MaxDac):

Structure Element: Motor[1].12TSet
Description:
Range: non-neg floating-point
Default value: 0.0

4 Topology | | € Interactive Feedback

0 User Units

0 User Units

0/ UserUnits @
2000 User Units
1000, User Units
1 Amps 0
2 Amps (i ]

2 seconds @

02 Amps/Volt €

Existing New
0 16384 ©

0 536870912 ©)

28000 2768, O

Continuous current limit for “I-squared-T* calculations [ba7)

Allowed Tinme (Sec)

T Parameter Selection Graph

14 16
Current (Amp)

> Test and Set

[ Accept

The information icon O win display additional information about the parameter or the how the value is
calculated as displayed in the above image.

Under the I2T Information section, the Safety Input section allows the user to edit the values which are
prepopulated from the Amplifier and Motor database. Most users will never need to change from these
prepopulated values. An information icon for each parameter will show additional information.

The next sections is for “Calculated Values”, which contains three fields:

o Continuous Servo Output: This is the calculated continuous output limit from the servo loop in
units of a 16-bit DAC. It is calculated based on the limits entered for Continuous Current,
Instantaneous Current and Maximum Time Allowed, under the “Data Input” area of this view.

When “Accept” is clicked this value will be written to Motor[x].12TSet.

o Integrated Servo Output Limit: This is the maximum output from the servo loop’s integrator
based on the current limits entered. When “Accept” is clicked this value will be written to

Motor[x].12T Trip.

e Maximum Servo Output Limit: This is the maximum value which the servo loop can output.

When “Accept” is clicked this value will be written to Motor[x].MaxDac.

Press the “Accept” button to accept the settings and move on to the next topology block.

Test and Set Block

Note

Please make sure that it is safe to Test and set the motor System

Setup - Test and Set Topology block.

It is recommended external Emergency Stop switch connected that
will kill the amplifier power in case of motor runaway or loss of

communication.
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This block performs a series of tests to ensure that the motor is working correctly. The tests which are run
depend upon which kind of motor is being used.

The two selections available here are;
“Auto” - to run the predefined tests and configure the motor.
“Manual” - to manually specify parameters for each test and execute them sequentially.

In the manual screen each step in the testing process is listed with a Step Number, Description, Progress,
and Result as shown below:

ﬁt:p Description Progress Resut
1 Detect cument sensor direction | 100% Pass
2 Measure cument sensor bias
value
3 Woltage six step test 100% Fass
4 Tune curent loop 100% Pass
3 Cument six step test 100% Pass
6 Open loop test
7 Fhase reference search

“Progress” shows how far along the test has progressed.
“Result” will state whether the test passed (“Pass”) or failed (“Fail”). The tests listed here depend on
whether a Brush motor or a Brushless motor are being used.

Brush Motors
If using a brush motor this window will run three tests:

Open Loop Test

This test issues an open loop command to the motor outputting the voltage to it without closing the servo
loop. The purpose of this test is to ensure that a positive output command produces positive motion on the
motor and that a negative output command produces negative motion. There are four parameters that can
be adjusted in the Open Loop Test when using it in “Manual” mode:

ﬁt;p Parameters Value
[ MctorMumber 1
1 Magnitude (%) 20
1 Duration {msec) 100
1 fterations 2

e “MotorNumber” selects which motor will execute the test.

e “Magnitude (%)” selects what percentage of the total output magnitude permitted by
Motor[x].MaxDac to output to the motor for the test.

e “Duration (msec)” specifies how long to output voltage to the motor during the test.
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e “Iterations” specifies how many times to output voltage to the motor. Each iteration consists of
applying the magnitude of output specified in “Magnitude (%)” in the positive direction, and then
once again in the negative direction.

A correct Open Loop Test should appear as follows where a positive output command produces positive
encoder motion and a negative command produces negative encoder motion:

Open loop test

—— Open Loop Command

Velocity (Enc) Velocity (Enc2)

&

8
E
S
o
o
Q
1
|

Velacity (Enc)Velocity (Enc

If the motor’s motion is the inverse of this i.e. a positive command produces negative motion and a
negative command produces positive motion, then try changing the direction of the encoder decode
structure. This structure is Gatel[i].Chan[j].EncCtrl for Gatel-Style Axis Interfaces and
Gate3[i].Chan[j].EncCtrl for Gate3-Style Axis Interfaces. For Quadrature Encoders, to change the
direction of the encoder decode using these structures change the structure’s value to 7 if it was 3 or to 3
if it was 7. Swapping the two leads of the motor can also be tried.

Measure DAC Bias Value

This test will output a zero-voltage command to see whether the motor moves. If it moves there is a bias
on the DAC:s. It will then vary the DAC voltage until the motor stops moving in order to calculate this
offset and then write it to Motor[x].laBias.

There are two parameters that can be adjusted when executing this test manually:

ﬁtsp Parameters Value
m MaotorMumber 1
2 fterations 2

e “MotorNumber” indicates which motor to perform the test.

e “Iterations” indicates how many times the window should try varying the output to the motor in
order to determine the DAC bias.

Brushless Motors
If using a brushless motor this window will run eight tests:

Detect Current Sensor Direction

This test determines the directional sense of the current sensors being used to measure the currents in the
motor’s phases, as specified by Motor[x].PhaseOffset.

The only parameter to specify when executing this test manually is the motor number (MotorNumber):
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Step
No. Parameters Walue

_ MaotorMumber 3

Setting the Motor[x].PhaseOffset parameter correctly is extremely
A@

important because failing to do so can cause the current loop to be a
positive feedback loop thus potentially causing damage to the motor
Note or amplifier.

Measure Current Sensor Bias Value

This test measures any offset present on the ADCs which read the values of the current flowing through
the motor’s phases A and B. It does this by commanding a zero output and observing the current flowing
through the phases for a brief period. The bias values are then stored in Motor[x].laBias for phase A and
Motor[x].IbBias for phase B.

The only parameter to specify when executing this test manually is the motor number (MotorNumber
below):

ﬁt;p Parameters Walue

MaotorMumber 3

Voltage Six Step Text
This test applies voltage across the motor’s phases in order to commutate it one revolution. The test

measures how many counts per electrical cycle in order to set Motor[x].PwmSf, Motor[x].PhaseOffset,
and Motor[x].PhasePosSf.

During the test a plot will be displayed showing the ADC results for the current values on phases A (red)
and B (blue) on the vertical axis moving with Time (horizontal axis):

Voltage six step test

—— ADCOD —— ADC1 |

Waveform (10%6)

Wavatarm

Three parameters can be adjusted in this test:
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No. Parameters Value
m MaotorMumber 3
3 Magnitude (hits) 941

Commutation Size
3 | {pPhaseEnc LSB) 2000

“MotorNumber” indicates which motor to perform the test.
e “Magnitude” is the voltage to be applied to the motor in units of 16-bit DAC bits.
[ ]

“Commutation Size” is an input from the user; it specifies how many counts per commutation

cycle. It is in units of the LSB of the register to which this motor’s Motor[X].pPhaseEnc
structure points.

Tune Current Loop

This test will command current to the motor’s phases and then calculate gains for the motor’s current

loop. The current loops gains are stored in the following structures: Motor[x].liGain, Motor[x].IpfGain,
and Motor[x].IpbGain.

The parameters available when executing the test manually are shown below:

ﬁltsp Parameters Value
Ea [MotorMumber 3
4 Magnitude (bits) 541
4 Duration {msec) 20
4 Desired Bandwidth (Hz) 0

“MotorNumber” indicates which motor to perform the test.
“Magnitude” is the current to put through the motor’s phases in units of 16-bit DAC bits.
“Duration” is how long to apply current to the phases [msec].

“Desired Bandwidth” is the amount of bandwidth, which was specified, for the current loop to
have [Hz] was specified.

After the test tunes the current loop it will plot the current loop’s response, which should look more or
less like the image below, where the actual current (red) rises to the desired current (blue):

Tune current loop

—— Actual Current —— Desired Current|

Desired Currant

Time {msec)
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The desired current is on the left axis in units of 16-bit DAC bits and time is on the horizontal axis in
units of milliseconds.

Often the automatic tuning is adequate but if interactive fine-tuning is required please refer to the the
section labeled “Tuning the Servo Loop in the IDE” in the Power PMAC User’s Manual.

Current Six Step Test
This test applies voltage across the motor’s phases in order to commutate it one revolution. The test
measures how many counts per electrical cycle the motor has in order to set Motor[x].PhasePosSf.

The parameters available when executing the test manually are shown below:

Step Parameters Walue
|ﬂ MaotorMumber 3
Magnitude (bits) 3084 6438
Commutation Size
9 | pPhaseEnc LSB) 2000

o “MotorNumber” indicates which motor to perform the test.

e “Magnitude” is the current to be applied to the motor in units of 16-bit DAC bits.

e “Commutation Size” is an input from the user; it specifies how many counts per commutation
cycle. It is in units of the LSB of the register to which this motor’s Motor[x].pPhaseEnc
structure points.

Open Loop Test

This test issues an open loop command to the motor outputting voltage to it without closing the servo
loop. The purpose of this test is to ensure that a positive output command produces positive motion on the
motor and that a negative output command produces negative motion.

There are four parameters that can be adjusted in the Open Loop Test when using “Manual” mode:

Step Parameters Walue
- MaotorMumber 1
Magnitude (%) 20
1 Duration {msec) 100
1 fterations 2

“MotorNumber” indicates which motor to perform the test.

o “Magnitude (%)” selects what percentage of the total output magnitude permitted by
Motor[x].MaxDac to output to the motor for the test.
“Duration (msec)” specifies how long to output voltage to the motor during the test.

e “Iterations” specifies how many times to output voltage to the motor. Each iteration consists of
applying the magnitude of output specified in “Magnitude (%)” in the positive direction, and then
once again in the negative direction.

Project
System
289



A correct Open Loop Test should appear as follows where a positive output command produces positive
encoder motion and a negative command produces negative encoder motion:

Open loop test

Velocity (Enc) Velocity (Enc2)

—— Open Loop Command

&

Open Loop Command
Velocity (EncjVelocity (Enc2)

Time {msac)

If the motor’s motion is the inverse of this i.e. a positive command produces negative motion and a
negative command produces positive motion, try changing the direction of the encoder decode structure
and rephasing the motor (for commutated motors). This structure is Gatel[i].Chan[j].EncCtrl for Gatel-
Style Axis Interfaces and Gate3[i].Chan[j].EncCtrl for Gate3-Style Axis Interfaces. For Quadrature
Encoders, to change the direction of the encoder decode using these structures change the structure’s
value to 7 if it was 3, or to 3 if it was 7. Swapping the two leads of the motor can also be tried.

If the Open Loop Test’s response is not inverted from the picture above, but is rather erratic, try rephasing
the motor or retuning the current loop (see the Tuning section of this manual for more details on tuning).

Phase Reference Search
This test establishes a phase reference for the motor, i.e. it tries to align the rotor with a phase in order to

maximize the motor’s torque output.

There are four parameters that can be adjusted for this test:

No Parameters Value

|

3

Phasing Method 1
Magnitude (bits) 0
1]

Phase search time (msec)

=]

]

o “MotorNumber” indicates which motor to perform the test.
e “Phasing Method” determines which automatic phasing routine to use:
o Setto 1 to use Stepper Method
o Setto 2 to use the Two-Guess Method
o “Magnitude” is the current to apply to the motor when phasing [16-bit DAC bits].
“Phase Search Time” is how long to apply current to the motor before setting the phase position
to 0
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Basic Tuning Block

The major difference between IDE V2.x or V3.x and V4.x is the Servo loop tuning from Test and Set is
removed and replaced by the Basic Tuning block. The concept of the basic tuning is that for new and
basic users the tuning algorithm should achieve the performance needed therefore not requiring the use of
the Advance tuning.

This is a simple one button tune function. Once the Basic Tuning is complete the bandwidth can be
changed, and the test can be re-run to recalculate the gains. This can be used to optimize the tuning by
utilizing our intelligent tuning algorithm.

Advance tuning is for the expert User who possess the correct knowledge of controls theory.

When Basic Tuning is selected the screen below will be displayed.

Tuning Graph Tuning Analysis

R | - Tuning Analysis
Basic Servo Loop Tuning

Waveform
-
o

02 : : Tuning Statistics

Tuning Statistics

X1}

0.0 0.2 0.4 06 0.8 10 12
Time, Seconds

4 »

Tuning Criteria
Rigicity / Stiffness 1 10 |1

Damping 0 1 |p707

Integral Ratio 0 1 s

If the User is using the FW 2.5.1.7 without a new Tuning package, then a warning will be shown as
below...

PowerPMAC *

A newer version of the tuning package is available from the
Firmware Database. It is recommended to update the
Firmware with this package, This can be carried out by
selecting the Delta Tau menu and then selecting the Kernel
Update-Install Linux Package menu,

It is not mandatory to upgrade the tuning package, but the User does not then they will not get the benefit
of improvements in the tuning and setup algorithms.
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If the User wants to upgrade the tuning package, they can download this from the Delta Tau Firmware
location and use Install package dialog from the from the Delta Tau menu and select File - Install Linux
Package like this...

Install Package X

Please do not power cycle or close the
! install package dialog while installing is
in progress.

Operations

Select File...

nstall

Once the package is updated then the User can use the Basic tuning block to tune the Torque or velocity
mode and on success proceed to Commissioning and Motor Jog Block to test the motor.

A The User only needs to install the Tuning package once. For any
& following set up’s the Warning message will not be displayed.

Note

Press “Start Tuning” and a safety warning will be displayed before the tuning starts.

Test Start

The following test(s) will physically move the Motor, Do you want to
continue?

Press Yes to start the Tuning.

On completion synchronize the results on the Power PMAC and project by pressing Accept.
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accept button,

Tuning Complete. In order to sync the project with the PMAC you must click the

On successful Tuning the screen will be displayed as shown below:

Motorl* = X
Tuning Graph Tuning Analysis
_ _ - | Tuning Analysis
Basic Servo Loop Tuning Max Banchwidth due to servo update frequency = 56.47 Hz
Bandwidth Selected = 18.49 Hz
—— DeS|red P05|t|0n First Limit Found : Velocity Loop (Kd) Feedback Resolution (22.29 Hz)
——— Actual Position Second Limit Found : Position Loop (Kp) Feedback Resolution (24.12 Hz)
Servo Command Third Limit Found : Load (Inertia) (32.80 Hz)
416,05 : i 40 Fourth Limit Found : Servo Update Frequency (5647 Hz)
= =
£ -a16.10 F 30 <
=] [ =
= 41615 f 320 —
k-]
c c
S -416.20 10 &
= : : E
8 41625 ] e b to E
a : 2 8
= -41630 : : 10 )
] : 2 Tuning Statistics
S -416.35 & - 20 &
q : Pr | Tuning Statistics
416 40 - . 4 - - 30 Natural Frequency = 2239 Hz
0 200 400 600 800 1000 1200 Damping Ratio = 0.60
Time (msec) Rise Time = 13.28 ms
- Settling Time = 140.67 ms
4 »
Peak Time = 53.57 ms
Peak Magnitude = 220.50 mu
Tuning Criteria Overshoot = 9.43
Rigidity / Stiffness  3.28 22.291 |15.489 B RMS Following Error = 25.69
Damping 0 1 0707 E
Integral Ratio 0 1 015 E \k
Optimal values selected by algorithm You can
change the values by adjusting the slider and then

recalculating the gins.

On Re-calculate it will make another move to accept the changes.

Commissioning Block

Note

Please make sure that it is safe to commission motor paramenters.
Commissioning blocks sets Power PMAC Motor structure elements.

Like Coordinate System, the Commissioning block is a collection categorized Motor elements that are

commonly used.
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Control

Motor Limits Parameter

You can configure Motor limits parameter like

warning error etc.

Positive or Negative limits or soft limits , following and

Whenever necessary the view will show graphical representation of the parameter.

© This icon in front of parameter means there is additional information available. On clicking the
Icon, a graphical image will be displayed to give a better understanding of the parameter.

Position Limits

SoftMinusLimit = 1

Positive Position Overtravel Limit 0| User Units

Negative Position Overtravel Limit 0| User Units
Execution-time Soft Limit Margin 0| User Units 0

Fatal (shutdown) Following Error Limit 2000| User Units

Warning (trigger) Following Error Limit 1000 User Units <

Soft
Limit
Offset

Range at Move Execution Time

Range a Move Calculation Time

SoftPlusLimit = 1
>

Soft
Limit
Offset

PLIM

MinusLimit = 1 PlusLimit = 1
- Range for Physical Motion  —————————————| »
- >
+
MinPos MaxPos
Motor Position

Structure Element: Motor|1].SoftLimitOffset

Description:

Range:

Default value:

Difference between calculation-time and execution-time limits
Not defined
Not defined

The User Units, to the right of the data entry, will display whatever has been set in the User Units
window. For example, if, in the User Units block on the topology, inch is set then all the User Unit fields
will show inch.

The other commissioning blocks are

Motor Limits Parameter
Control

You can configure Motor limits parameter like
Positive or Negative limits or soft limits , following and
\.\'al‘l]i.!lg error efc.

Motor Speed Control

You can configure Motor speed control parameters.
Like JogSpeed.

Motor Acceleration
Control

You can configure Motor Accel/Deel control parameters.
Like InvAmax, InvDmax efc.

Motor Jerk Control

You can configure Motor Jerk control parameters.
Like InvJmax etc.

In Position Band Control

You can configure Motor In position band control
parameters.

Motor Homing
Parameter Control

You can configure Motor Home control parameters like
capture control, capture flag etc,
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The Advanced view will be displayed and likes this:

Commissicning

Motor Limits Parameter
Control

Mator Speed Control

Motor Acceleration

Control

Motor Jerk Control

In Position Band Control

Mator Homing
Parameter Control

Advanced System
Elements

The Advanced System Elements View can be accessed from the

Note

Commissioning View. This shows the categorised motor setup
elements. This view is for Users who do not want to use the topology
approach and have the expertise to setup the Power PMAC. As with
the topology approach all the values are written into their relevant files

and used, when built, to generate the systemsetup.cfg.

The Advance view can be accessed by selecting Commissioning — Advance System Elements block.

Motor structure
elements categories to

choose.

Addressing | Basic Motion | Commutation | Functionality | General | Safety Limits | Servo Loop | Scale Factor | Trajectory

Filter I

Command Value

Motor[1].AmpEnableBit 22

Motor[1].AmpFaultBit —_—— 23

Moter|1].BrakeQutBit 9

Motor[1].CaptFlagBit 19

Motor[1].EncLossBit 0

Motor[1].LimitBits 25 MOtOl‘ structure
Moter{1].MotorNodeOffset }'_ 0 .
P > elements to edit.
Motor{1].pAmpEnable Acc24E2A[4].Chan[0].Ctrl.a 1

Motor[1].pAmpFault Acc24E2A[4].Chan[0].5tatus.a

Motor[1].pBrakeQut ] 0

Matard 11 nl antFlan

Lrr2dR24140 Chanil Statie

Description
Range
Units
Default

Bit # of amp enable line in pAmpEnable register

0.3
bit number
Mot defined

[ —

Motor structure
elements simple help

Coordinate Systems-Context menu
A Coordinate System can be added to the project by right clicking the Coordinate Systems node in the

Solution Explorer, as shown below:

4 [ Motors

Scope to This
1 New Solution Explorer View
3 Properties

&) Motorl
&3 Motor2

@ Coordinate Systems

Alt+Enter

| | Add a Coordinate System...
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When “Add a Coordinate System” is selected a dialog box will be displayed and the number of the
Coordinate System can be selected, as shown below:

Add Coordinate System X

Coordinate System: (0 v

The dropdown box will display default coordinate system number of 0. The range available is from 0 to
Sys.MaxCoords.

When the Motor is added to a project the Coordinate System structure
elements are saved to a file. Any Coordinate System structure element
changes within the project domain will be automatically updated and
= maintianed within the file. When the build is performed the
Coordinate System file will be used to generate the systemsetup.cfg
Note file. No backup is needed for the Coordinate System parameters as
long as the changes are being made in the project system.

On clicking the OK the Coordinate System view will be displayed, as shown below.

Axis Definition

Axis Definition

Setup Elements

Advanced System
Elements

safety Control Feed Control

Acceleration Control ‘

Lookahead Control

These settings are for coordinate system elements.
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Axis Definition

You can create axis definition that will be used in the motion
script. The dropdown list only show motors that are available
and not assigned to any other coordinate system.

Example : #1->1000X OR #1->X

Safety Control

You can set safety limits or action in case of Abort is issued
in the middle of the motion program.

Feed Control

You can set motion program feed control settings. These
setting are..
Feedrate time units, Feedrate slew rate etc.

Acceleration Control

You can set acceleration limits in blending moves. These
settings are...

Acceleration time for blended moves, deceleration time for
blended move etc.

Lookahead Control

You can set Lookahead mode related settings.
The settings are..
Lookahead distance, segmentation move time, etc.

Advanced System
Elements

User can access the Advanced System Elements. These
are for Expert PMAC Users

On clicking any of the Coordinate System blocks a common view will be opened in the editor. The layout
and navigation are the same across the Coordinate System and Motor commissioning blocks.

For example:

Lookahead Control

Buffered Lookahead Distance:
Segment Move Time:

Synchronous Assignment Buffer Size:

0/ Move Segments
0 Milliseconds

8192 | Buffered Assignments

When element is selected to alter
the help about the element is
displayed in bottom. If you do not
want to see the help right click on
the element to remove it.

Structure Element:
Description:
Range:

Default value:

Coord[0].LHDistance

Number of segments to look ahead for dynamic violations
non-neg integer

0

| Home H

Back }

When any value is changed press
Accept to write the new value to
PowerPMAC and in the file.

CoordinateSystem-Context menu
This menu is available when any type of motor is added and displayed under Motors node.
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Right-clicking on a motor node will open up a context menu containing various useful operations as
shown below ... For convinience a word CS = Coordinate System will be .

2l
]

Open

Compare

Scope to This

Cut

Copy
Delete

X Oy B

New Solution Explorer View

Ctrl+ X —
Ctrl+C 4—
Del +—

Upload <
Export as Iltem Template...

A Properties

4

<

Alt+Enter

Compare

Compare this coordinate system with another CS

Cut this CS to paste

Copy this CS to paste
Delete this CS

Upload this motor structure element to the project

Export this motor as an Item Template to be reused

The compare feature is available for coordinate systems. It allows the comparison of coordinate system
elements. The structure elements are categorized. A maximum of nine coordinate systems can be
compared at a time. The Compare function is available from the Delta Tau menu or by right clicking on
the CoordinateSystems in the Solution Explorer.

The following dialog shows the Compare feature being accessed from the Delta Tau menu.

Delta Tau = EtherCAT  Window  Help

Terminal

Position

Watch

Status

Errors Display
Unsolicited Messages
Jog Ribbon
PowerPMAC Messages
Encoder Conversion Table
Compensation Table
Update Firmware

Device Imaging

& % HE JEIE P [E S0 »

Backup Restore
Tools

Troubleshooters

> Kill Motors Ctrl+AltK

Communication Setup ~ P Start v

| 5

] Task Manager [f] Tune [A] Plot <

Compare & Compare Mators
Part Managers & Compare Coordinate Systems

The default view shows all the coordinate structure elements.
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Select Coordinate Systems: 13 | Set as Primary column | Reset to Default | Copy from Primary | Filter: | Show:  All ltems ~ || From: | All ltems | &
Command Default Coordir 1[Pri € stem2 € ystem?
(A) Setup Etements o
| AbortTmeBase 00 00 00 ‘00
AddedDwellTime 0 0 0 0
AltFeedRate 10 10 10 10
cccd 0 0 0 0
CornerAccel 0.0 00 0.0 00
CornerBlendBp 0.0 00 00 00
ComerDwellBp 0.0 00 0.0 00
CornerError 0 00 00 00
CornerRadius 0 00 0.0 00
CosMotor 0 0 0 0
Dprog 1003 1003 1003 1003
ExtinPosMask 0 0 0 0
FeedHoldSlew  0.0001 00001 0.0001 00001
FeedTime 1000.0 10000 1000.0 1000.0
GoBack 0 0 0 0
Gprog 1000 1000 1000 1000
HomeRequired 0 0 0 0
InPosTimeOut 0 0 0 0
LHDistance 0 0 0 0
MaxCirAccel 0.0 00 00 00 .
O Primary [ Different from Primary -
Structure Element:  AltFeedRate
D pti P d speed for ctor axes
Range: non-neg floating-point
Units: axis units/ time units
Default value: 10

Upload
Upload coordinate system gives the ability to upload the currently saved CS structure elements from the
Power PMAC to the project.

On selecting this option, a confirmation dialog will be displayed as shown below:

Upload

o Are you sure you want to upload settings from device '10.150.168.237'7

No

On Clicking Yes, if the CS View Editor is open in the IDE, a confirmation dialog will be displayed
confirming that any unsaved data will be lost by performing the upload.

Upload

The following items are open and any unsaved changes will
be lost. Are you sure you want to continue?

CoordinateSystem1

Yes No
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On a successful upload the CS in the project will be synchronized with the Power PMAC motor structure
elements.

A This option is useful if the CS structure element has been changed
& outside of project domain such as in the Terminal window.

Note

Export as Item Template
The CS can be exported or imported as item templates. All the CS settings will be exported during this
process.

The typical use of the CS template is to setup a complete CS, and then share this with another user.

This User can then Import the CS, using Import item template option, and use it in their project saving the
time of having to create the CS settings from new.

Using this option the User can:

Export a CS in order to use it in another project

Import a CS to reuse in their own project

Create a new CS/ from an Imported CS/ Item Template
Choose whether or not to automatically Import an Item Template into Power PMAC IDE project

at the point that it is exported

Delete imported Custom Item templates

To export a CS settings as a Template the user will need to right click on CoordinateSystem node under
Coordinate System and choose the “Export as Item template” option as shown below:

I~

Open

Compare

Scopeto This

Mew Solution Explorer View

Cut Ctrl+X
Copy Ctrl+C
Delete Del

Upload

Export as ltemn Ternplate... I

y

Properties Alt+Enter

On selecting the option, a new export item template dialog will be displayed, as shown below:
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Export ltem Template

Template: CoordinateSystem1
Description: This is my coordinate system setup
Export options:

C:\Temp

Automatically import the template into Power PMAC IDE

On selecting Ok the acknowledge message will be displayed and template will be exported and stored into

the location defined in the dialog.

Export ltem Template

o ‘CoordinateSystem1’ was imported successfully.

The ltem Template "Coordinatesystem1’ was successfully
exported to "Ch\Temp’

X

The User has ability to store the template to any folder by ticking the “Export to the following folder”

checkbox.

By default, the template will be imported to be used in the current instance of the IDE. Un-ticking this
check box will not import the template into the current instance of the IDE. In this case use Template
Manager from File Menu to import Coordinate system template.

By Default the template will be available as shown below when Add Coordinate System is selected. ...

Add Coordinate System X
Add Coordinate System X
Coordinate System: | 2 v
Caouate Sysient HE x Template: CoordinateSystem1 :
Template: None v Description: This is my coordinate system setup
N
© Coordinate Systerj e —
from the Power pilcoordinateSystemt |
I oK H Cancel l ) Values from the template will be downloaded to the Power PMAC.

(0]¢ H Cancel l

Encoder

The Encoder tables’ settings are stored in the Encoder file. The Hardware Interface block on the Motor
Topology writes to the Encoder file on Accepting the data. These settings are then used in creating the
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systemsetup.cfg on build. On double clicking the Encoder viewer. This is read-only and will allow user to
verify encoder table setting for configured motor. The viewer will look like this...

4wl System e
14 CPU Table Entry Nurmber 1 o
3 Hardware Type
Fl EtherCAT 3: Software 1T Encoder Extension (Acc24x
& MasterD (Deactivated)
Motors

N Edit  Stucture Element
Coordinate Systems ECT entry 1 details

4 Encoder Source. ASIC Type DSPGATE
| &) Encoder | | ASICIndex
: : - Chan Index &

Result Units per Quad Count

Number  Type  pEnc pEncl MaxDelta
2 3 Acc24E2404] Chan! 1l ServoCapta Acc24E 24141 Chani 1] TimeBetweenCts. 5 0
3 3 Acc24E24/4] Chan(2] ServoCapta a [
4 3 Acc24E2414] Chan(3. ServoCapta Acc24E2A14] Chani3] TimeBetweenCls.a 0
5 0 [

Geting u
ECT enty 1ype 3: Software 11T

Application

This is the new folder added in the Power PMAC project. The application folder can be added to existing
project by right clicking the project and selecting Add Application context menu. The work flow is shown
below. The Add Application is dynamic. As soon as the folder is added to the Project the Add
Application menu will disappear from context menu. If user only adds one application then the context
menu will dynamically change to Add Application Item to add other applications from the list.

& Build
Rebuild
Clean
Scope to This
B New Solution Explorer View
dd Application Rem x

Build and Downlcad All Programs
Select project applications

Application: hems:

Download All Programs

Map Power PMAC Variables -
Compensatian table
Export Project with IP Protection... Gantry
Homing
mp o}

Export Project Template...

Compare Project

Add Macro

|:>
o Cut Ctrl+X
X Remove Del

Unload Project

(<4 Open Folder in File Explorer
A Properties Alt+Enter Add Cancel

Another way to get Application folder in the project is using Project Wizard to create project. It is
explained under File -NEW-Project/Project Wizard
There are currently four Power PMAC common application are supported

1. Compensation Table

2. Gantry

3. Homing

4. TCR (Requires CK3WGCxxxx hardware)
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Application Expectation:
A Motor is fully configured using System Setup (Recommended) and
can freely jog
Note

Compensation Table

To add this App use the Add Application or use Project wizard. Typical workflow shown below. This
workflow shows that the compensation table application added using Add Application item context menu.

[P rsa——

Scopeto This | Select project applications
(8 New Solution Explorer View Agphemon R

& Properties Al Enter

‘Add Agplication kem :

Oz [ et @i

As shown above the compensation added under Application Node, marked with Red square.

As it is part of the project it is integrated with project so all the setup parameters are stored with the
project.

The Power PMAC Comp Table Setup window is used for setting up Compensation Tables in Power
PMAC (i.e. the members of the CompTable[x] structure). Power PMAC Compensation Tables can be
configured for 1D, 2D. The main window for a 1D Compensation Table appears as follows:
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Compensation & X

o2l | =
“¥ CompTable Configuration
CompTable Number 0
CompTable Dimension 1D: Linear
Source Motor 1
Number of Targets 1
Target Motor1 1
Target Motor Correction Type Actual Position - Outer and Inner loops
¥ CompTable Data Properties
First Data Point 100
Total Span 1000
Number Of Zones 10
V¥ CompTable General Properties
Interpolation Method Linear
Boundary Control RollOver the corrections
Output Control Add to previous table correction
Scale Factor 1
Source Control o

CompTable Number
CompTable Number n: where n ranges between 0.. 255

Sourcel0] Position Correction Value =

200.0
3000
4000
500.0
600.0
700.0
8000
9000
1.000.0
1,100.0
1D Table

Download Settings and \? Load Data from File
Data to PMAC | (csV) e Upload data from PMAC

ololo/o/oo|o|o|o/o|o
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A 2D Compensation Table appears as follows:

g4l

Compensation # X

¥ CompTable Configuration
CompTable Number
2D: Planar v
Source Motor
Source Motor2
Number of Targets
Target Motor1
Target Motor Correction Type
¥ CompTable Data Properties
First Data Peint
Total Span
Number Of Zones
First Data Point2
Total Span2
Number Of Zones2
¥ CompTable General Properties
Interpolation Method

CompTable Dimension
Three dimensions are 1D. 2D and 3D for linear. planar and volumetric respectively

1]

1
2
1
1
Actual Position - Outer and Inner loops

100
1000
10
100
1000
10

Linear -

2D 100.0 2000 300.0 4000 500.0 600.0 700.0 800.0 900.0 1,000.0 1.100.0 -
0 0 0 0 0 0 0 0 0 0 0
200.0 0 0 0 0 [} ] 0 0 0 o [}
300.0 0 0 0 0 0 0 0 0 0 0 0
4000 0 0 0 o 0 ) 0 0 0 0 0
500.0 0 0 0 0 0 0 0 0 0 0 0
600.0 0 0 0 0 0 0 0 0 0 0 0
700.0 0 0 0 0 0 0 0 0 0 0 0
800.0 0 0 0 0 0 0 0 0 0 0 0
900.0 [} 0 0 0 ] [} 0 0 0 o [}
1,000.0 0 0 0 0 0 0 0 0 0 0 0
1,1000 1] 0 0 0 0 1] 0 0 0 1] 1] i
2D Table
e Downloadogzt\.;g;h::g W\ Load Data fror&g; Upload data from PMAC

The Comp Table Setup grid contains three sections:

A. Configurable items in the property grid are categorized into three sections:
1. The “CompTable Configuration” includes the following items:

a)
b)

c)

d)

Comp Table Number: runs from 0 to 255.

Comp Table Dimension: allows the user to select the dimension of the Compensation
Table from three choices: 1D-Linear; 2D-Planar.

Source Motor: Depends upon the dimension of the Compensation Table: 1 for Linear,
2 for Planar. User has the option to select the motor number for each source motor.
For 1D, only SourceMotorl is displayed; 2D, SourceMotorl and SourceMotor2;
Number of Targets: Power PMAC Compensation Tables support up to 8 target
addresses. The number of targets depends on the correction type. The correction type
“Actual Position — Inner and Outer Loops” requires two addresses for each target
motor, yielding a maximum of 4 target motors. All other correction types require
only one address for each target motor and therefore support up to 8 motors.
Depending on the number of targets, the grid will show TargetMotor1,
TargetMotor2..., up to TargetMotor8.

Correction Type: There are 6 different types of corrections as shown below:
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Actual Position - Outer and Inner loops

Actual Position
Actual Velocity
Desired Position
Backlash
Torque

Note that the “Actual Position - Outer and Inner loops™ option requires two addresses
for each target motor. All other types require only one address for each target motor.

f) Target Motors: specify the motor number for each target.
2. “Data Properties” grid items include three parameters for each dimension:

a. “First Data Point” is the table’s starting point in motor units in the given dimension.

b. Total Span specifies the length of the compensation table in motor units.

c. “Number of Zones” is equal to the number of sections between the First Data Point
and the Last Data Point, which can be computed as (First Data Point + Total Span).

3.  “Comp Table General Properties” include:
a. Interpolation method: Linear or cubic.

With linear (first-order) interpolation, the correction in the dimension of the source is
calculated as a linear fit between the points on either side of the present position. It
can have sudden changes in slope as it passes a point in the table, which may result in
noticeably rough motion.

With cubic (third-order) interpolation, the correction in the dimension of the source is
calculated as a cubic fit using two points on either side of the present position. The

slope of the correction is always continuous, yielding smooth motion. This
interpolation takes about twice the calculation time of first-order interpolation.
b. Boundary control: Three option as shown below...

Maintain the last corrections
Mirror the corrections

CompTable[m].Ctrl = (CompTable[m].Ctrl & $CF) | $0

CompTable[m].Ctrl = (CompTable[m].Ctrl & $CF) | $10
CompTable[m].Ctrl = (CompTable[m].Ctrl & $CF) | $20

c. Output control: Supports two options.

Overwrite previous table correction
Add to previous table correction

CompTable[m].OutCtrl = (CompTable[m].OutCtrl & $E) | $0
CompTable[m].OutCtrl = (CompTable[m].OutCtrl & $E) | $1

4. Data Values for each Dimension:

Based on the Data Properties grid items, enter data values at equally spaced points

between first and the last point.
For 1D Tables, a 1D list of points is generated. Each correction value entered in the list
corresponds to the CompTable[n].Data[i] structure, where n specifies the Compensation

Table number and i specifies the 1%t dimension point index.

For 2D Tables, a 2D Data Grid is generated. Each correction value entered in the 2D grid
corresponds to the CompTable[n].Data[j][i], where n specifies the Compensation Table
number, j specifies the 2" dimension point index and i specifies the 1%t dimension point

index.

5. At the bottom of the screen, three buttons are provided for the user’s convenience to achieve

the following tasks:
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a.

b.

Download Settings and Data to PMAC allows the user to download complete
Compensation Table configurations and data values to Power PMAC. This should be
done after the Table is crafted using this tool. On Download it also creates
compatable.pmh file under Global Includes. It stores the table so on build and download
it will get loaded to Power PMAC after reset. It shows like this...

enerated by PowerPMAC IDE.
Time: 19:28

his file may cause incorrect behavior and will be
enerated.
4 Global Includes

[ global definitions.pmh

[ ECATMap.pmh

// Compensation Table @

[ Homing Definitions.pmh 12 CompTable[0].Source[0] = 1
CompTable[0].Target[8] = Motor[1].CompPos.a
D) comptable.pmh 14 CompTable[@].Sf[0] = 1
Kinematic Routines 1 CompTable[@].Target[1] = Motor[1].CompPos2.a
1 CompTable[@].5f[1] = 1
17 CompTable[@].Target[2] = ©

CompTable[@].Nx[@] = 10

CompTable[@].Nx[1] = @

CompTable[@].Nx[2] = @

CompTable[@].Xe[@] = 100

CompTable[@].Dx[@] = 1000

CompTable[@].Data[@] = @,0,0,0,0,0,0,0,0,0,0
CompTable[@].Ctrl = (CompTable[@].Ctrl & $£3)|$@
CompTable[@].0utCtrl = (CompTable[@].OutCtrl & $E)|S$1
CompTable[@].SourceCtrl = @

Load Data from file (CSV) prompts the user to open a data file corresponding to a
previously configured Compensation Table. If the dimension in the property grid and
data values (given by a comma separated file) match, then the values are appropriately
added in the data grid.

Following is typical csv file for 1D and 2D...
1D csv file

¥ CompTable Configuration -
CompTable Number 0
CompTable Dimension 1D: Linear
Source Motor 1
Number of Targets 1
Target Motor] 1
Target Motor Correction Type Actual Position - Outer and Inner loops
¥ CompTable Data Properties
First Data Point 100
A B c Total Span 1000
Number Of Zones a
1 | 1 ¥ CompTable General Properties
2 2' Interpolation Method Linear
Boundary Control RollOver the corrections.
3 3 Qutput Control Add 1o previous table correction v
4 4 Number Of Zones
Total number of Zones in the table. Valid value for & of zones is between 116777215
5 5
6
- Source]0] Position Correction Value

P
2
3
4
5

2D csv file

<

Target Molor 1
Target Molor Correction Type Actual Position - Outer and Inner loops
¥ CompTable Data Properties
A B C D E FirstData Point 100
Total Span 1000
1 1| 5 9 13 Number Of Zones 3
. First Data Poin2 100
2 2 6 10 14 Total Spanz 1000
Number Of Zones2 3
3 3 7 1 15 ~ CompTable General Propertics
Inlerpolation Method Linear
4 4 8 12 16 Boundary Control RollOver the corrections
5 Qutput Control Add 1o previous table comection
‘Scale Factor 1
c Source Cortrol 0
Number Of Zones.

Total number of Zones in the table. Valid value for # of 20nes is between 1-16777215

g
E

1.100.0

ERE AR
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c. Upload Date from PMAC button uploads Table number n corresponding to the table
selected in the CompTableNumber field and its data values from Power PMAC and
displays the complete configuration on the screen.

Gantry

To add this App use the Add Application or use Project wizard. Typical workflow shown below. This
workflow shows that the gantry application added using Add Application item context menu.

x

B New Sclution Explorer View
L
X Delete Del ‘

Applcation tems

Scopeto This ‘ Select project applications

xR

F Properties Aits Enter

Add Application item

As shown above the Gantry added under Application Node, marked with Red square.

As it is part of the project it is integrated with project so all the setup parameters are stored with the
project.

The below screen shows the configuration screen. ..
e

@ 1.Configuration

Leader: 1 L] 3

Gantry Follower(s): 2
Skew Removal Slew Rate: 0.5 mu/sec
@ Tes
Couple: (\, i ]
Open Loop Test: % MaxDac: 13

Dac Value:

Open Loop Command: l:l (i ]

Leader's Present 32000 mufsec

Jog Speed:
Jog Motor
| Servo On | | Servo Off |
Accept
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Gantry configuration involves two steps Configuration and Test .

1. Configuration
The Leader DropDown automatically filled if the motor exists in the project OR motors are active
(Motor[n].servoctrl = 1). The follower is always next sequential number from Leader motor number.
Current setup supports one leader and one follower.

Hoovering the mouse will give following warning...
This motor was set up outside of the system setup environment. Motor Structure elements will not be
saved automatically. It is the user's responsibility to update/save those in their pmh files.
A disadvantage is the Gantry motor setup elements will not be written to the file and user will require to
maintain the settings on their own.
It is our recommendation to use motors that are that are part of the project and configured using system

setup to get all the project integration benefits.
~a
® Press this to refresh and update drop down.

i

Enables the motors to be coupled together as a Gantry system, or disable this feature to run as individual motors.

Like across the IDE the info icon will provide additional information about the parameter or control.

Please enter the skew removal rate. It is important to enter the non-negative floating skew rate for proper
functioning of gantry.

On completing the configuration press Accept to setup gantry configuration for Leader and Follower. On
success the output will be written to Power PMAC message window as well as respective Motor file. On
build and Download these settings will be part of systemsetup.cfg file. A sample settings are shown
below..

FMotor[ 1], Ctrl=5ys. Gantry X Crl
Motor[1].ExtraMotors=1
Maotor[2].Ctrl=5ys. GantryXCtrl
Motor[2].5ervoCtri=8
Motor[2].CmdMotor=1
Motor[2].GantrySlewRate=0.00033543422

2. Test
The one important step before testing gantry is making sure the direction of the leader and follower is
same. To do so the open loop control is provided. We recommend to use very low % MaxDac . This %
can be selected in increments of 0.1.

Open Loop Test: % MaxDac: 1 (o] j ]

Dac Value: 30)

Open Loop Command: |:|

Enter appropriate %MaxDac in the numerical box. The DAC output will be displayed in the Dac Value
RO box.
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Using + and — button test the gantry motor direction. If the directions are same then you can use Jog Box
to verify Gantry motion.

Couple: (' Couple:

Couple will enable gantry functionality indicated by Green switch. Couple OFF will decouple the gantry
configuration. Default is Off because this is Gantry setup and user is setting up.

Please choose appropriate and safe Open loop value by choosing safe
= %MaxDac value. If the leader and follower motion direction are not

same, choosing high MaxDac value may damage the machine.

Note

Couple is ON

Maotor[1].Ctrl=5ys.Gantry X Ctrl
Motor[1].Extrabdotors=1
Mator[2].Ctrl=5ys. GantryX Ctrl
Motor[Z].5ervoCtrl=8
Motar[Z].CmdMotor=1
Motor[2].GantrySlewRate=0.00044274211

Couple is OFF

Motor[1].Ctrl=5ys.5ervoCtrl
Motor[1].ExtraMotors=0
Motor[2].Chrl=5ys.5ervo Ctrl
Motor[2].5ervoCtri=1
Motor[2].CmdMotor=0
Motor[2].GantrySlewRate=0

Typical Gantry Setup Steps
1. Open Project using Wizard and make sure to select Gantry application
2. Setup minimum two motors using system setup
3. Select Gantry and in the leader box select leader. Follower will be automatically added
4. This completes the gantry configuration

Project
System
310



5. Go to test section. Default is decouple, in this make sure the direction of motion is same for both
motors using small open loop move. Increments are 0.1%. Once direction confirmed click Couple
to couple leader and follower

6. Using Jog control Servo On and try to Jog the gantry axis.

%MaxDac value. If the leader and follower motion direction are not

Please choose appropriate and safe Open loop value by choosing safe
Ai@
same, choosing high MaxDac value may damage the machine.

Note

Removing Gantry
To remove the Motors from gantry mode, simply right click on the gantry and select Delete or select

gantry App and press Delete Key. On delete it will ask you to confirm the selection as shown below...
Power PMAC IDE X

| ‘Gantry’ will be deleted permanently.

On selecting OK it will remove all the motor that are set in gantry mode and it will also update msetup
file.
Once Delete there is no UNDO! User will need to reconfigure gantry.

Homing
To add this App use the Add Application or use Project wizard. Typical workflow shown below. This
workflow shows that the Homing application added using Add Application item context menu.

244 Apphication kem X

Select project applications
Scopeto This || Application: ems:

X Delete Del | LITcR

| o desietionten | :: On pressing ADD

nnnnnn

As shown above the Homing added under Application Node, marked with Red square.

As it is part of the project it is integrated with project so all the setup parameters are stored with the
project.

The below screen shows the configuration screen...
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Homing + x [ENSET ~

(=) 1.Configuration (=) 5.Motion Disgram
Motor Type Single Motor Gantry Home to encoder index/touch probe o
& flag in the negative direction
Motor Mumber: 1~ A =
Negative Positive
limit limit
Copy Homing Settings From Motor Mo Motors | Motor |
Operation Timeout: 13 cec P —— s 1]
Amp. Enable Delay: 1 cec

(9 2.Starting Location

GoTo: None (Default)  ~
Home oftset|(-) Home oftsot (3)
ﬂ r ﬂ Index/touch probe
| ‘ Flag
(=) 3.Home
X Start location/area
Home To: Encoder index ~| HighTrue Low True (n) Seenario n - End location/area
Gated w/Aquads: True Falze (=) GTest
Gated w/flag Home flag - High Tue  Low True
Megat t e
Speed: 1 mu/sec Positiv ™
i -
Acceleration: Time Rate -
Linear: 1 msec
Touch prok -
S-Curve: 1 msec

(~) A.Home offset and Soft Limits.
Present Jog Speed: mu/Sec
Home Offset o mu

Negative Soft Limit: mu Jog Mator

o
Positive Soft Limit: o e I@ ‘es |G|

o

o

Soft Limit Offset [ Sewvoon | [ Sercofr |

Abs Phase Pos Force: mu

& Mote: It is necessary to Build and Download the project after Accepting Home setup. I Accept |

Homing configuration requires total 6 steps. Next section will explain these section.

1. Configuration
Here is the configuration section. Select appropriate type for setting homing.

@ 1.Configuration

Motor Type: Single Motor Gantry

Motor Nurnber 1 ! 5

Copy Homing Settings From Motor Mo Motors

Operation Timeout: 15 sec

Amp. Enable Delay: 1 sec

It can be Single Motor or Gantry motor. Default is Single motor. If Gantry is selected we will
automatically check for follower motor and fill the box else error will be displayed when you will hoover
the mouse on the Follower box that is with Red border.

follower found and Gantry homing selected
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Motor Type: Single Motor Gantry

Motor Mumber: 1~ ! &

-

Gantry Follower(s):

No follower found and Gantry homing selected. ..

Motor Type: Single Motor Gantry
Motor Number: il ! =

Gantry Follower(s): I:I

| Motorl has no gantry follower(s). Please setup the follower motor. (You can use gantry application UI). |'

Hoovering the mouse will give following warning...
This motor was set up outside of the system setup environment. Motor Structure elements will not be
saved automatically. It is the user's responsibility to update/save those in their pmh files.
Warning sign indicates that the selected motor is not present in the Project tree under System-Motors.
A disadvantage is Homing motor setup elements will not be written to the file and user will require to
maintain the settings on their own.
It is our recommendation to use motors that are that are part of the project and configured using system
setup to get all the project integration benefits.

It is our recommendation to use motors that are that are part of the project and configured using system
setup to get all the project integration benefits.

~a
® Press this to refresh and update drop down.

Copy Homing Settings From Motor 1~

IF user is setting multiple homing configuration then after
completing any configuration for motor then the motor will appear in the drop-down next to Copy
Homing settings From Motor. This is beneficial if the homing configuration is same for other motors and
will save the time.
Operation Timeout and Amp enable delay as they say are for compensating for homing condition delay
and can be varied depending on the system.

2. Starting Location
Here is the configuration screen. It is simple and self-explanatory. Make choices to set Starting location

~ | 2.5tarting Location

GoTo: Mone (Default) b
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Mone (Default) ¥
Mone (Default)

Megative limnit
Positive limit

Home flag

GoTo options are . These options are disabled if Home To option are selected as
Touch Probe 1S D input or Touch Probe 1S Z input. Default is None.

3. Home
Here is the configuration screen. It is simple and self-explanatory. Make choices to set Home condition.

@ 3.Home
Home To: Encoder index ~ High True  Low True
Gated w/Aquadb: True False
Gated w/flag: Home flag ~ High True  Low True
Home Direction Positive Megative
Speed: 1 U sec
Acceleration: Time Rate
Linear: 1 msec
5-Curve: 1 msec
Single Turn Qnly True False
Home On Power Up True False

Home To Drop down choices

Encoder index ¥

Encoder index

MNegative limit

Positive limit

Home flag

Absolute encoder (hmz)
Present Position (hmz)
Touch probe(15 D input)
Touch probe(15 Z input)
Gated wi/flag choices

Heme flag ¥

Mone (Default)

Megative limit

Positive limit

Home flag
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Default is Encoder Index and Gated w/flag is None
These choices are dynamic and depending on GoTo and Home To can change.
Gated w/AQuadB option only available if the Home To is selected as Index.

Touch Probe 1S D input and Touch Probe 1S Z input these are two methods for EtherCAT OMRON 1S
drive only.
Power PMAC IDE will keep enhancing Homing for EtherCAT in future versions.

1S (D input/Z input) option will be only availabe if the Power PMAC

EtherCAT Homing supprt for OMRON 1S drive only. Touch Probe
IDE detects the Motor uses 1S drive.

Note

4. Home Offset and Soft Limits
Here is the configuration screen. It is simple and self-explanatory. Enter the appropriate value if needed.

() 4.Home offset and Soft Limits
Home Offset: 0 mu
Megative Soft Limit: 0 mu
Positive Soft Limit: 0 mu
Soft Limit Offset: 0
Abs Phase Pos Force: 0 mu

5. Motion Diagram
This section based on combination of GoTo, GoTo Direction, Home To, Home To Direction.
The diagrams are not available for Present Position (HMZ) and Absolute Encoder (HMZ.)
Here is the sample diagram for selected combination.

@ 5.Motion Diagram -

Home to encoder index/touch probe
& flag in the positive direction

Negative Positive
limit limit
Motar
{l: x. ............... .,.
X )
(3) Meeeee s,
‘,.,v.4‘r4,.,..1,',“,.."',“,‘. —

Home offset [-) E Home offset (+)

H H H H Index/touch probe

Flag

X Start location/area

(n) Scenarion [ ] End location/area
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The info icon will provide Homing scenario for the current selction for the motion diagram. Here is the
sample info card for motion diagram.
0

Scenario (1)
Motor homes to index/touch probe & flag in the positive
direction, then mowves by the home offset distance.

Scenario (2)

If on flag (regardless of index/touch probe), Motor finds the
flag edge in the negative direction, reverses and homes to
the index/touch probe & flag in the positive direction, then
moves by the home offset distance.

Scenario (3)

Motor reaches the positive limit, reverses and finds the
index & the flag (flag edge only in touch probe case) in the
negative direction, finds the second edge of the flag in the
negative direction, reverses and homes to the index/touch
probe & flag in the positive direction, then moves by the
home offset distance,

Following are the cases currently Motion diagram is available for..

Motion diagram number is not present on the user interface this is reference table for possible
combinations. Each combination will have its own info card.
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DIAGRAM HOMETO HOMETO DIRECTION
Index
Touch be (15 onl
1 ouch probe (15 only) Negative
Home flag
Index
Touch be (15 onl
2 ouch probe [13 only) Positive
Home flag
3 Megative limit Must be negative
4 Positive limit Must be positive
5 Index & flag Megative
& Index & flag Positive
7 Index & negative limit |Must be negative
B Index & positive limit  |Must be positive
DIAGRAM GOTO GOTO DIRECTION HOMETO HOMETO DIRECTION
Index
9 Megative limit Must be negative Must be positive
Home flag
Index
10 Positive limit Must be positive Must be negative
Home flag
11 Megative limit Must e negative |Index & flag |Must be positive
12 Positive limit Must be positive  |Index & flag  |Must be negative
13 Aome flag Megative ndex Megative
H fl Ind
14 ome =g Megative naex Positive
H fl Ind
15 omeTag Positive naex Megative
H fl Ind
16 omeTag Positive naex Positive
6. Test

This section as it said allows user to verify the Homing setup.
After setting all the section 1 to 4 user can Accept the setting.

Homing Accept Expectation:

configuration.

Note

Build and Download of the project is necessary if user using C app
otherwise Download All is necessary before testing the Homing

Here is the configuration screen
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@ 6.Test

~Homing Status

~Homing Flag Status
MNegative limit ® Home in progress [ ]
Positive limit ® Homing Complete [ ]
Home flag ® Gantry Homed ®
Encoder index ®
Touch probe [ ]
Homing Routine Status
Routine not started
Present Jog Speed: 32000 mu/Sec
Jog Motor
3 -~ & o
Abort Test
-
Accept

After Accept, build and Download the project. This will ensure the new configuration is uploaded to

Power PMAC.

On Accept it will create followin
3 System
C Language
Configuration
Documentation
Log
PMAC Script Language
4 Global Includes
[ 00- System Gates.pmh
[ 01- Global Definitions.pmh
[ 02- 10 Pointers.pmh
[ 03- Enc Conversion Table.pmh
[ 04- Brushless Motors.pmh
[ 05- Steppers Encoder.pmh
[} Linear Sine Mtr.pmh
Kinematic Routines
4 Libraries
[ Delay Timer.pmc
(W) HominglO.pmc
[W) Homing.pmc
b Motion Programs
4 PLC Programs
[ 00- RealTime.plc
[ 01- PowerOnReset.plc
(W) Homing.plc

AV VYV

PLC and Motion program and automatically add to the project.
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After Build and Download user can press Run Test and this will start Homing move for the selected
Motor and configured condition. On success the screen will show like this ... This is for current
combination of homing configuration...

(~) 6.Test

Megative limit @ Home in progress ®
Positive limit ® Heming Complete [ ]
Home flag [ ] Gantry Homed ®
Encoder index ®

Touch probe @

Home trigger found (homing completed)

Present Jog Speed: 32000 muySec

Jog Motor

| Servo On Servo Off |

User can Abort the test using Abort Test button and only visible when Run Test is active.
User can use Homing status/Homing flag status to test the homing sequence by manually moving the
motor or user can also check the limit or home switches and verify it’s functioning using Homing status.

Typical Homing setup steps

1.
2
3.
4.
5
6.

7.
8.
9.
10.
11.
12.
13.

Open Project using Wizard and make sure to select Homing application

Setup motors using system setup

Open Homing setup screen by double clicking the Homing from Application node.

Select Motor type

Motor number will fill up automatically if Motor is setup else press refresh to update the list.
Select the Motor from drop down.

If some other motor is already configured it will available to copy else ‘Copy Homing Settings
From Motor’ drop down will say No motors.

Select Go To option and set Speed and Type of acceleration from Starting location

Select Home To option and set Speed and Type of acceleration from Home location

If needed setup Homing offset and soft limits. These value will be stored in the Motor setup file.
Make sure the Motion diagram shows the requested homing sequence.

Accept the settings to create necessary PLC and Motion program

Download all Programs or Build and Download the project.

Test the homing sequence using Run Test button. On pressing the button IDE issues following
command

HmMtr(motor number) = 1
Enable PLC HomingPLC
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Once the homing works satisfactorily user can invoke the Homing PLC for the appropriate motor
from any other PLC based on the Input.

Removing Homing
To remove the homing configuration, simply right click on the homing and select Delete or select homing
App and press Delete Key. On delete it will ask you to confirm the selection as shown below...

Power PMAC IDE x

| ‘Homing' will be deleted permanently.

On selecting OK it will remove homing configuration for the motors. It will also remove the files created
by homing setup on Accept . Following files will be removed on deleting homing application from
project...

HomingDefinitions.pmh

HominlO.pmc

Homing.pmc

Homing.plc.

Once Homing application is Delete there is no UNDO! User will need
= to reconfigure homing.

Note

TCR

To add this App use the Add Application or use Project wizard. Typical workflow shown below. This
workflow shows that the TCR application added using Add Application item context menu.

Seope to This Select project applications

B New Solution Explorer View Application: tems:
<R
X Deete De [ I

¥ Properties At Enter

Add Application tem :

On pressing ADD

As shown above the TCR added under Application Node, marked with Red square.
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As it is part of the project it is integrated with project so all the setup parameters are stored with the
project.
The below screen shows the configuration screen...

TR & X
@ Configuration

Compare Table: Enable Disable @
Compare Clock Select: Servo Phase [i]
Compare Qutput Polarity: High True LowTue @
Table File Name: Table! [i]
Compare Locations: Buffer Number Compare Table Value [i]

Export Download Clear

1. Configuration
Below is the configuration Section. The user interface allows user to configure table. The table is used to
generate Trigger output by Commanded distance for Rapid processing. The configuration parameter are
self-explanatory. The info icon will provide additional information about the parameter as shown below..

i J

Fa‘ Mame of the header and table pmh files as well as the exported .csv file name.
1
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@ Configuration

Compare Table:

Compare Clock Select:

Compare Cutput Polarity:

Table File Mame:

Compare Locations:

Enable Disable @
Servo Phase [ ]
High True LowTrue (@
Tablel O
Buffer Number Compare Table Value o
Export Download Clear

User can chose source of the clock , Polarity. Compare Location is fully editable table where user can
import the table from csv file or type the table entry for quick testing the TCR feature. User can delete ,

export or clear the Table.

The Compare Table option must be disable while loading (Download) the table to the card. There are total
4095 entries possible in the table.

The csv format is simple two column, first the number and the second column value, as shown below...

W = O B L P

A B T
1 12
2 13
3 14
4 15
5 16
6 17
7 18
8 13
9 20

The info icon next to the table will show the csv file format too, as shown below..

Compare Locations:

Buffer Number Compare Table Value

12
13
14

Import ||

Export || Download H Clear

i}
MName of the header and table pmbh files as well as the exported .csv file name.
A B

1 1 10
2 2 20
3 3 21
4 4 22
5 5 35
]

i
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On pressing Download it does following action
1. The table is downloaded CK3WGC hardware.
2. It also writes what we are writing to the Power PMAC Message window.
3. Generates file specified by user under Table file name under Global includes folder.

€ Orors | 4 OWarmings | @) 9Messages | 7 20utputs

Date Location Module Descrption

© 42372021 100825 AM Power PMAC T Download table - stting Gate3[1].Chan{1].CompB=13.
© 42372021 100025 AM Power PMAC T Dovnload table - setting Gate3[1].Chan1] CompB=14.
© 42372021 1008:25 AM Power PMAC Ta Download table - setting Gate3[1],Chanf1].CompB=...
© 42372021 10025 AM Power PMAC T Download table - setting Gate3[1].Chan1].CompB=14.
7] 472372021 10:08:25 AM CAProgramDats\Delts TouPowerPMAC Projects\ PowerPMAC IDEV4) 108\Application\ TCR.tcrapp C:\Prog Deta TauPowerPMAC Proj IDEW4) 108\Application\ TCR.tcrapp yswpkey =0

User can use this file from their HMI software and using gpascii command will be able to download the
table to the hardware. The command for Table.pmh file is..
Gpascii —iTablel.pmh

On pressing Accept it generates TcrDefinition.pmh file that user can use in motion, plc script file. The file
looks like..

Tor Defimtionspmn + < L

// Variable definitions for CK3WGC[x].Chan[@].CompB
PTR CommandDistanceVar->u.io:$984854.8.32

// Variable definitions for CK3WGC[x].Chan[1].CompB
PTR CompareTableVar-:u.ic:$984804.8.32

W pa

// variable definitions for CK3WGC[x].Chan[2].CompB
PTR CompareEnableVar-»u.ic:$984154.31.1

PTR ClearTableVar-ru.ic:$984154,38.1

PTR CompClockSelectVar-»u.ic:$984154.29.1

1@ PTR CompOutputWriteVar->u.ic:3984154.26.2

11 PTR CompOQutputPolarityVar->u.ic:$984154.25.1

[P RO ST I Y

12
13 // variable definitions for CK3WGC[x].Chan[3].CompB
14 PTR CompOutputPinVar-»u.ic:$984104.31.1
15 PTR TableWritePointervVar-:u.io:$984104.12.12
16 PTR ComparePointerVar-»u.ic:3984104.8.12
i

This Application is supported by CK3WGCxxxx hardware only if user opens TCR application that does
not have the CK3WGCxxxx hardware the user interface will show the warning as shown below..

B Homing™
1 Current detected hardware does not support TCR feature, This features requires CK3W-GC1200/CK3W-GC2400 hardware.
@ Configuration
Compare Table: Enable Disable 0
Compare Clock Select: Servo Phase 0
Compare Qutput Polarity: High True LowTue @
Table File Name: Tablel [i ]
Compare Locations: Buffer Number Compare Table Value i)
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C Language

Background Programs

This folder contains the files for background C programs. These are applications that run in the free
background time of Power PMAC. A new C application can be added by right-clicking the Background
Programs folder and then clicking “Add a new Background C Application”:

Lol Solution ExampleFroject’ (1 project)
= ] ExampleProject(192.168.0.200)
El | CLanguage

El- |5 cappl | | Properties

Add a new Backaground C Application

Give the application a name and the IDE will create a new folder for that application’s source code files
underneath the Background Programs folder.

If the application needs to run at startup right-click the application’s subfolder e.g. called “cappl” in the
screenshot above, click Properties and then in the Properties Window select “Yes” in the “Run at startup”
field as shown below:

Properties -1 x

cappl Folder Properties -

B CPLC Startup option

Run at startup Yes ;I
B Misc

Folder Mame cappl
B PowerPMAC Setup

C App Property

Downloading the C Source
C source files can be individually selected to be downloaded to the device. By default, no C source files
are downloaded. To change this setting:

1. Right-click on the project and select Properties.

2. Locate the Download C Source Files option and select Yes or No.

3. If Yes is selected the project will download the C source files to the Power PMAC.

Any time changes are made to the Download C Source Options a message indicating that a $$$***
command should be issued before downloading the project will be displayed. Since some of the C source
files might be on the Power PMAC it is necessary to reset the device before downloading the project.
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' ==

Please be advised that you are modifying the download process! To ensure that
the Project and the Power PMAC are in sync with your selection, you would need
to issue a 855 command.

CPLCs

This folder contains folders for Background C PLCs (BGCPLCs) and Real-Time Interrupt CPLCs
(RTICPLCs). To create a new BGCPLC right-click the CPLCs folder and click “Add a new User CPLC
Project™:

i | Properties

Add a new User CPLC Project

Select the new BGCPLC’s number and the IDE will create a new folder for that BGCPLC’s source code.

It is not possible to create a new RTICPLC folder because only one RTICPLC is permitted on the Power
PMAC. This is found in the folder labeled “rticplc” under the “CPLCs” folder.

Include
The Include folder contains C header files (*.h) which can be included by any of the C program files

(*.c).

Libraries
The Libraries folder contains subfolders which contain libraries which have been written or included. To
create a new subfolder in the library right-click on Libraries and select “Add a new C Library Project”:

Give the library a name and the IDE will create a new subfolder where the source (*.c) and header (*.h)
files can be placed.

Realtime Routines
The Realtime Routines folder contains the source and header files for user-written servo and phase
algorithms. The source file is called usrcode.c and the header file is called usrcode.h.

usrcode.c contains the functions used in user-written servo and phase algorithms. usrcode.h contains the
prototypes of these functions and exports the functions as symbols. Please refer to the section of the
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Power PMAC User Manual called “Writing C Functions and Programs in Power PMAC-> User-Written
Phase Routines and User-Written Servo Routines” for more details on how to write these files.

To learn how to associate motors with these routines please see the section labeled “Configuring User-
Written Servo and Phase Algorithms”.

Configuration

This folder contains the files which control what is run upon downloading the project to Power PMAC,
upon booting up Power PMAC and upon issuing a save command. The contents appear as follows:

Configuration with no EtherCAT Configuration with EtherCAT
b [ Clanguage 4 |7 Configuration
4 |7 Configuration [ ECATConfig.cfg
;] enixml ] enixml
) pp_custom_save.cfg [ pp_custom_save.cfg
[ pp_custom_save.tpl ) pp_custom_save.tpl
=] pp_disable.txt =] pp_disable.txdt
=] pp_inc_disable.txt =] pp_inc_disable.bdt
=] pp_inc_startup.bd =] pp_inc_startup.bd
) pp_save.cfg ) pp_save.cfg
=] pp_startup.txt =] pp_startup.txt
[ systemsetup.cfg () systemsetup.cfg
eni.xml

In a project system that is not using EtherCAT this file is empty. For projects with EtherCAT this file
stores the EtherCAT information. This file is generated when the Load Mappings command is selected
from context menu on Master node.

pp_custom_save.cfg

This file is automatically generated from pp_custom_save.tpl when a save command is issued to the
Power PMAC. It contains a backup of the settings of any of the structures added to pp_custom_save.tpl.
If this file is missing from the project e.qg. if a project is opened that was created before IDE version
1.7.x.x, it can be generated by right-clicking the Configuration folder and then clicking “Download
Config Files”.

Do not modify this file. It is automatically generated.

This feature requires firmware version 1.6.1.1 or newer and IDE
Note version 1.7.X.X or newer.

pp_custom_save.tpl

Add any Power PMAC parameter in this file and it will be added to pp_custom_save.cfg upon issuing a
save command to PowerPMAC. For example typing Motor[1].Servo.Kp into this file and then issuing a
save command to Power PMAC will result in the value of this parameter (Motor[1].Servo.Kp=4 by
default) being written to pp_custom_save.cfg.
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To add a whole structure tree use the backup command. For example to back up every setting in the
Motor[1] tree add the command backup Motor[1]. Into the pp_custom_save.tpl. If this file is missing
from the project e.g. if a project is opened that was created before IDE version 1.7.x.x, it can be generated
by right-clicking the Configuration folder and then clicking “Download Config Files”.

After modifying pp_custom_save.tpl right-click the Configuration

folder and click “Download Config Files” so that the changes will take

effect. After this when a save is issued the values of the parameters
= specified in this file will be added to pp_custom_save.cfg.

Note This feature requires firmware version 1.6.1.1 or newer and IDE
version 1.7.X.X or newer.

pp_disable.txt

This file is the first file loaded on the download of the entire project. This file should cause programs to
be aborted, PLCs to be disabled, motors to be killed, and buffers to be cleared; all for safety purposes.
The following is an example:

&*A //RAbort All Programs
disable plc 0..31 //Disable all Script PLCs by number
#*k //Kill all the motors is commented out

clear all buffers

pp_inc_disable.txt

This file is the first file loaded on the download of an incremental project, that is, selected files. This file
should cause programs to be aborted, PLCs to be disabled, motors to be killed, and buffers to be cleared;
all for safety purposes. The following is an example:

&*A //Rbort All Programs
disable plc 0..31 //Disable all Script PLCs by number
#*k //Kill all the motors is commented out

clear all buffers

pp_startup.txt

This file is the last file loaded on the download of the entire project. The commands within this file will
run when Power PMAC boots up. Typically this file starts the first programs to run on the Power PMAC
on start up. The recommended way of starting Power PMAC is to enable PLC 1 which then initializes
whatever parameters and starts whatever programs have been set. The following is an example:

enable plc 1;

pp_inc_startup.txt

This file is the last file loaded on the download of an incremental project or selected files. Typically, this
file starts the first programs to be run on the Power PMAC on start up. The recommended way of starting
Power PMAC is to enable PLC 1 which then initializes whatever parameters and starts whatever other
programs are needed. The following is an example:

enable plc 1;

systemsetup.cfg
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This file is

maintained by project system. It is generated when project is built.

The file looks like this:

systemsetup.

dg = X
[/ Motor #1

Motor[1].AbortTa=-2
Motor[1].AbortTs=0
Motor[1].AbsPhasePosForce=0
Motor[1].AbsPhasePosFormat=%@
Motor[1].AbsPhasePosOffset=0
Motor[1].AbsPhasePos5f=0
Motor[1].AbsPosFormat=$0
Motor[1].AbsPosSf=0
Motor[1].AdcMask=$fffooo00
Motor[1].AdvGain=0
Motor[1].AmpEnableBit=0
Motor[1].AmpFaultBit=3
Motor[1].AmpFaultLevel=3
Motor[1].BlHysteresis=0
Motor[1].B1Size=0
Motor[1].BlSlewRate=0
Motor[1].BrakeOffDelay=0
Motor[1].BrakeOnDelay=0
Motor[1].BrakeOutBit=9
Motor[1].CaptControl=$13000000

This file includes Motor, Coordinate system and Encoder table settings.

Generating Configuration Files

Another feature of the Configuration Folder is the ability to generate Configuration Files which are a file
only the structures which have been modified from their default settings since the last factory

containing

reset ($$$***).

To access this feature right-click the Configuration Folder which shows this menu:

“Upload Config Files” will upload any Configuration Files which have been generated from the Power
PMAC to the host computer. “Download Config Files” will download any configuration files which are
stored on the host computer to the Power PMAC. “Generate Configuration File” will create a new
configuration file containing the settings presently in Power PMAC at the time this was selected. Add a
name for the configuration file and it will be stored in the Configuration Folder:

g pp_disa Add 3

'5’] pp_inc_q g= )
=y | Properties
g pp_inc_: =

| 7| pp_save Upload Config Files
ﬂ Pp_star Download Config Files
E| .= Documentat]

g note. tid Generate Configuration File

— =
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x

Please type a name for the Corfig File.

oK I Cancel

IDE V4.x maintains the systemsetup.cfg and automatically downloads
= so generating config file in no longer needed. This feature is available

for backward compatibility.
Note

Spaces or dots are not supported in this filename. In order to download a configuration file right-click the
file to be downloaded and then click “Check to Config Download”:

Solution Explorer - Solution PowerPmacld (@ projectsl = & X
=
=k~ [Z PMAC Script Language -
- [ Global Includes
------ __| global definitions.pmh
3 Kinematic Routines
- [ Libraries
[ Motion Programs
- [ PLC Programs
Lo pletple
1 PowerPmac2(10.34.9.239)
[3 Clanguage
& [ Configuration
=] pp_disablest
..... =] pp_inc_disable.xt
=] pp_inc_startup.txt
..... || pp_savecfy
=] pp_startup.tt
= Eé(t j Open
i [ Leg Open With...
= [ PMA
& & 4§ =]

B

(i

View Code

- Exclude From Project
Properties -1 x

Delets
test.cfg File Prog X Sete -
Rename

@=:14 |

@5 Z

= Check To Config Download
Build Action | ‘=1 | Properties

The file selected will receive a red check mark to the left of its filename. Then right-click the
Configuration folder and click “Download Config Files” to download this file.

Only one configuration file can be checked at any one time. To deselect a file, preventing it from being
downloaded, right-click the file and then click “Uncheck to Not Config Download™:
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Solution Explorer - Solution 'PowerPmacld’ (2 projects) - & X
=
5 [ PMAC Script Language -
= (& Global Includes
i || global definitions.pmh
- [ Kinematic Routines
- [ Libraries
m- [ Motion Programs
= [&F PLC Programs
L | plel.ple
= [ PowerPmac2(10.34.9.239)
- 3 C Language
= [ Configuration
i e 2] pp_disablett
=] pp_inc_disablett
=] pp_inc_startup.tbt
|| pp_save.cfg
=] pp_startup.tet

I — a
+ [ Docu| [§ | Open

+ [ Leg Open With...
= [ PMAC
& B Gl [Z] | View Code

Exclude From Project

Properties

test.cfg File Prop x| Delete

Rename
El

= Uncheck To Neot Config Download

Build Action =1 | Properties

This will remove the check mark from the file and it will not be downloaded when “Download Config
Files.” is selected.

Documentation

This folder contains files for documentation purposes. Any text-based file can be added into this folder.
None of these files get downloaded to Power PMAC but simply remain in the project folder on the host
computer.

Log

This folder contains the log files created when a project is downloaded to the Power PMAC. These file
should never be edited; they are for reference purposes only.

pp_proj.log
This file is a history log of files loaded to Power PMAC since Power On, $$$, $$$*** or downloading

from the IDE.

This log is made up of the following 3 sections:
[PMAC_HARDWARE] Consists of values formatted as follows:

GatelAutoDetect=0x50
GatelAddrErrDetect=0x400
Gate2AutoDetect=0x0
Gate3AutoDetect=0x0
CardIOAutoDetect=0x1
CardDPRAutoDetect=0x0

Each bit of the AutoDetect represents a card being detected at the 16 to 20 different possible addresses for
the particular card type. An “AddrErrDetect” non-zero value means that the gate-card was detected at a
second location.

[PMAC_CONFIG] Consists of values formatted as follows:

Successful Configuration using "/var/ftp/usrflash/Project/Configuration/pp save.cfg"

This section logs the success or failure of loading the saved configuration variables.
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[PMAC_PROJECT] Consists of values formatted as follows:

Start of Project Loading using INI File: "/var/ftp/usrflash/Project/Configuration/pp proj.ini"

Including Project
Including Project
definitions.pmh
Including Project
Including Project
template.pmc
Including Project
Including Project

File:
File:

File:
File:

File:
File:

/var/ftp/usrflash/Project/Configuration/pp disable.txt
/var/ftp/usrflash/Project/PMAC Script Language/Global Includes/global

/var/ftp/usrflash/Project/PMAC Script Language/Libraries/subprog template.pmc
/var/ftp/usrflash/Project/PMAC Script Language/Motion Programs/prog

/var/ftp/usrflash/Project/PMAC Script Language/PLC Programs/plc template.plc
/var/ftp/usrflash/Project/Configuration/pp startup.txt

Successful load of preprocessed File: "/var/ftp/usrflash/Temp/pp proj.pma"

Run OK on Linux Program:

/var/ftp/usrflash/Project/C Language/Background Programs/cplcl.out

This section logs the loading of the Power PMAC project files. This logging occurs after Power On, $$$,
$$$*** and for each download from the IDE.

pp_error.log

This file is a log of any errors on the last loading of the project into the Power PMAC.

pp_error_hist.log
This file is a history log of any errors in the loading of the Power PMAC since Power On, $$$, $$$***, or
downloading from the IDE. It is broken up into the same three sections as the pp_proj.log shown above
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PMAC Script Language Folder
This folder contains all of the programs and header files which are written in the Script language.
Language service for the PowerPMAC script language supports features like light bulb to suggest the fix

or improved error and warning notification,

» call mynewfunction2()

T TR

tﬁ This will add PMC Sub Program to global Ilbrary OPEN SUBPROG mynewfunction2(void)
' return
CLOSE

. This will get added to libmotor.pmc file.

Also supported is indentation decision maker like do-while, if, for etc.

do
- i
call LibMotor.GetPos(1,&MtrPos)
ywhile(abs(MtrPos-758) > 8.5)
TO
do

T[]
And shows the code if by hovering the mouse on collapsed sections

o]

2. "Motor #1 Position=%f\n". MtrPo
¥
la call LibMotor.GetPos(1,&MtrPos)
while(abs(MtrPos-750) = 0.5)

The Language service for the Power PMAC script language supports ‘Go to definition’ for subprograms
and ‘Go to Declaration’ for variables. Adding the typed variable, if it is not declared before, will add it to
globaldefinition.pmh file as a potential light bulb fix.

The Language service for the Power PMAC script language reads the value from the Power PMAC and
displays it as below:

Type :Global
MName : gstep
Value :P8192=0
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Global Includes

This folder contains all of the header files which are to be downloaded before all other Script programs
are downloaded. These header files usually contain global, csglobal, and ptr variable definitions which
are used in the other programs. The variables can be initialized in these header files. These files can also
contain preprocessor directives such as #define statements.

Kinematic Routines
This folder contains the files for Forward and Inverse Kinematic Subroutines. It is recommended to make
separate files for each subroutine.

Libraries
This folder contains the files for subprograms which can be called by any program written in Script.

Motion Programs
This folder contains the files for motion programs.

PLC Programs
This folder contains the files for PLC programs.
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Debugger

C language debugger

The IDE supports a fully featured GNU debugger which is integrated with modern Visual studio debug
interface. This supports the majority of the debugger functionalities and interfaces including starting,
stopping, breaking, setting break points, stepping, checking the execution stack, fully integrated watch
table, local variables, Auto display, tooltip, and many other modern debugging functionalities.

After successfully downloading the Power PMAC project right-click the Background C Application
(under Background Programs) that is to be debugged as shown below:

Solution Explorer - Solution 'DemoBox 4K [ project) = 3 ]
L=
[5] Solution 'DemoBox 4X' (1 project)
- ] DemoBox_4X(10.34.9.216)
& [ C Language
! & [& Background Programs

|7 o o

¢ @ [ CPLCs Add 3

. G  Include Exclude From Project

. [ Libraries

i [ [ Realtime R Delete

[23 Configuration Rename

(3 Documentatia (= oo

[ Log

& [ PMAC Script L Download Selected Files
[ Global Incl Debug the selected CApp

b [ Kinematic ROTHTES
[ Libraries
[ Metion Programs
- [ PLC Programs
[ plc demo.plc

Select the context menu “Debug the selected CApp” to start the debugger. This will launch the same
debug environment used when debugging a Script PLC.

A breakpoint can be set before or after the debugger is launched. To set the breakpoint after the debugger
is launched make sure that the Background C Application is in a loop; otherwise the program execution
will be completed and it will not encounter the break point. Breakpoints can be set by pressing F9.
Below is a sample screen shot:

. PowerPmac24 (Debugging) - PowerPMAC IDE (Administrator) e

File Edit View Project Build Debug Tools DeltaTau Window Help

< I ‘ - ﬂu“ [l ‘ - " P Continue ~

g Process: [N/A] cappl.out - Lifecycle Events ~ Thread: [11464] cappl.out - Y Stack Frame: main

InitLibrary(); // Requird for accessing Power PMAC library
pshm->P[2] = 18;

while (pshm->P[1] < 1)
{
/{fPut your code here
< pshm->P[2] = additup();
@ nanosleep(&sleeptime,NULL); // sleep and yield to LINUX scheduler
done = 1; // while loop only runs once. remove for continues loop

CloseLibrary();
return @;
}
int additup()
i
© return (pshm->P[2] = pshm->P[2] + 1);
H
100% ~| 4
Locals MRS | Call Stack
Name Value Type Name
4 © additp( Line 91
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Script PLC Debugger
The IDE supports debugging of script PLC.

1. Open the project that needs to debug.
2. Build and download the project.
3. Right click on the script PLC to debug.

4 |5y PLC Programs
_ﬁm .
¢ Open
Open With...
£¥ View Code
Scope to This
I B Mew Solution Explorer View
Exclude From Project
X Delete Del
] Rename
Download Selected Files

Debug Selected PLC

Alirectis e

4. Make sure to have breakpoint on the line in the plc as shown below:

L
14 open plc step demo
15 local axiscnt, mask, MtrPos;
16 J = e e e e e
17 // Display I13@..133
18 J = e e e e e
15 send 2, "I138=%f\n&T131=%f\nIl32=8f\nIl33=%f\n", I138,I131,I132,I1133
28
e = Ldata.Coord = 1 f/ oset €5 # =1
22 mypvarl = @
23 myqward = @
24 mymvarl = @
25

5. Select to Debug PLC from Context menu.
6. The Debugger will be launched and the breakpoint is hit as shown below:

14 open plc step_demo
15 local axiscnt, mask, MtrPos;
16 f = e m e
17 /{ Display Il3e..133
18 f = e m e e
19 send 2, "I13@=%f\n&I131=%f\nIl32=%f\nIl33=%f\n", I138,I1131,I132,I133
s
Q Ldata.Coord = 1 /lset (s # =1
22 mypvarl = @
23 mygqvar = @
24 mymvarl = @
25

7. Standard Visual studio debug keys like F10, F11, etc. are supported.
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PROJECT ENCRYPTION

To encrypt the project and then download the encrypted project to Power PMAC do the following:

1. Right click on the project in the Solution Explorer and select Properties.

2. From the Properties window choose one of the following 3 options, as shown in the screenshot
below, before downloading the project:

PowerPmacl163(10.34.9.235) Property Pages (2] = |
General Table Buffer 1 -
User Buffer 1
=]
M Wariable Starting point 8192
P Variable Starting point 8192 r
() Variable Starting point 1024
=] E
Download C Source Files Yes
Ignere Errors =
T T Do Not Ercrypt Any Fie B
Project Password Do Mot Encrypt Any File
Project Template Version Encrypt All Project Files -
N . " Encrypt Some Project Files
Project Encryption Options
| ok || coneel || sy |

The options are described as follows:

a.

Do Not Encrypt Any File: This option is for downloading the project “as-is”, i.e. the
project will get downloaded to the Power PMAC without any encryption. The C source
files will be downloaded if the Download C Source File option is set to Yes. Otherwise,
no C source files will be downloaded.

Encrypt All Project Files: This option will force the IDE to encrypt all project files
before downloading them to the Power PMAC.

Encrypt Some Project Files: This option will allow only certain files within the project
to get encrypted and be downloaded to the Power PMAC. Once this option is selected
the user should select the files that will be encrypted by right-clicking the file, selecting
Properties and then setting Enable Encryption to Yes, as shown in the screenshot below

Properties > I x

cappl.c File Properties -

Build Action Compile
=

B
=] Mo

File Name Yes

Full Path CUSETS T O DO COENS TV ST
Enable Encryption

Select Yes to encrypt the file and Mo to Download without
encryption. It is set to Mo by default.
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3. Project Password: Once an encryption option is selected a password should be provided to be
used by the encryption tool. The Power PMAC will use the same password to decrypt the files
and load them into Power PMAC. If no password is provided the project will not be encrypted
and the following message will be displayed:

]
Please enter a Password! Without a password, the project will not encrypt.
=4}

4. Encryption Message: Any time the Project Encryption Option is changed a message indicating
that a “$$$***” should be issued before downloading the project will be displayed. Since some
files might be on the Power PMAC it is necessary to reset the Power PMAC before downloading
the encrypted (or Original project) to the Power PMAC.

5.

Please be advised that you are modifying the download process! To ensure that
the Project and the Power PMAC are in sync with your selection, you would need
to issue a 555 command.
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MOTOR SETUP

The following section describes setting up the local motor and EtherCAT motor.

Refer Project folder section for details about each blocks from Topology. To avoid duplication only steps
are listed. In some cases detail information is provided.

Local Motor: (Single or Dual feedback)

1.
2.

3.

ok

o

Motor! + X

Open a new project

Setup Power PMAC clock settings by clicking System — CPU folder or double-clicking the
Power PMAC block on the Topology view, to open the Global Clock view

Go to the Motors Node, right click and Add Motor. Choose either Single Feedback or Dual
Feedback. The feedback type can be changed if necessary.

On successful addition of the Motor, the Motor Toplogy View will be displayed.

As explained in the Motors section follow the Topology Block flow to setup the Motor. The
Toplogy block coloring will acts as a guide. The User Units block is part of Encoder block and it
is not mandetory though we do recommend it is set.

The Commissioning blocks are, also, not mandatory.

To complete each block the setting must be Accepted.

Single Feedback Type

PowerPMAC Amplifier () Motor Encoder

Servo Period
0.443 msec
PhaseQverServoPeriod
0.250

No amplifier selected v No motor selected

No encoder selected

Control Type

Signal Type

\ Hardware Interface l Position/Velocity: None ‘
J, J
Interactive Safety Review Test and Set Basic Tuning
Feedback

{

[ Commission Motor Jog

8 -~ @&

l Servo On l Servo Off

Local Motor: No Feedback Motor (Step & Direction)

1.
2.

3.

Open a new project

Setup Power PMAC clock settings by clicking System — CPU folder or double-clicking the
Power PMAC block on the Topology view, to open the Global Clock view

Go to the Motors Node, right click and Add Motor. Choose No Feedback (Step & Direction).

Associating Motors with User-Written Servo and Phase
Algorithms
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4. On successful addition of the Motor the Motor Toplogy View will be displayed. See the No
Feedback topology Under Toplogy Section.

5. Click on the Amplifier page and add the amplifier that supports Pulse and direction. This is the
first block in Topology view. The important Amplifier settings for this mode to work are shown

below.
[~ 4.Pfm Mode
Max Pulse Frequency (KHz) 0
Min Pulse Width 50
Pulse Width Units Duty Cycle

The Max. Pulse Freq and Pulse width unit comes from the Amplifier manufacturer. These settings

are enabled when the control type is Velocity control and signal type is Pulse and Direction from

the amplifier page.

Click Motor block to select Stepper or to add Stepper motor.

7. Select Hardware Interface block for making Motor structure element connection. The hardware
inerface page will loook like this. This is for Acc242A and for CK3M the connection will say
CK3M][x].Chan[y]. Note Output Signal type.

o

Amplifier Control/Signal

Control Type: Torque

Signal Type: Analog
Amplifier Interface

Command Signal Channel: Acc24E2A14].Chan[0] v

Output Signal Type: DAC

Amplifier Enable Signal Output Channel Acc24E2A[4].Chan[0] @& Enabled
Amplifier Fault Signal Input Channel | Acc24E2A[4].Chan[0] @ Enabled
Amplifier Fault Level: Low True  High True

Feedback Interface

Primary Feedback Channel: Acc24E2A[4].Chan[0] v

Secondary Feedback Channel: Acc24E2A[4].Chan[0]

Flag Interface

Hardware Over-travel Limits Input Channel: Acc24E2A[4].Chan[0] hd Enabled
Home Flag Input Channel: Acc24E2A[4].Chan[0] hd Enabled

©

Select PFM block to set PFM clock and pulse width.

9. The last step is commisioning to set Motor parameters like acceleration, decelaration etc.
10. Once all these steps are foloowed use Jog Ribbon to test the motor moving in both direction
positive and negative
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EtherCAT Network and Motor Setup

EtherCAT is supported when Power PMAC is ordered with the EtherCAT option. EtherCAT option on
Power PMAC CPU (UMAC) comes with PCI Express accessory board plugged directly into the Power
PMAC CPU.

CK3E always come with EtherCAT option and for CK3M EtherCAT is an option.

All Power PMAC CPU support the Acontis stack from Firmware
= version 2.4 and above.

Mot CKS3E supports Acontis stack for Firmware versions before 2.4
ote

All the necessary hardware connections need to be setup, and if it is a drive, the separate configuration of
the drive. This is typically by means of the drive manufacturer’s software. The Power PMAC tuning
utility can be used only if the EtherCAT drive is used in torque mode.

There are three steps in setting up EtherCAT devices
1. Setup EtherCAT network configuration
2. Load mappings to Power PMAC
3. If the EtherCAT device is an Amplifier, then add and configure the motor.

Prior to configuring EtherCAT network it is necessary to setup
A EtherCAT Amplifier (Drive) used in Cyclic Synchronous Torque
& mode (CST) or Cyclic Synchronous Velocity mode(CSV) using
Note vendor tool software.

Step 1: Setup ECAT network configuration
Check and set Power PMAC Clock

For all EtherCAT devices Power PMAC’s servo frequency must be a multiple of 62.5 psec.

EtherCAT standard specifications can be found at http://ethercat.org/.

Note

1. Open Power PMAC clock settings by clicking System — CPU folder or double-clicking the Power
PMAC block on the Topology view, to open the Global Clock view

4 ]| Example Project
4 | Systemn
4 |77 CPU

&1 System
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The required clock rate for the device should be defined in the device’s manual. Most EtherCAT devices
accept clock periods of 250 psec, 500 psec, and 1 msec. Set the Power PMAC servo clock frequency to
one of the required frequencies as shown below:

Select different servo
frequencies with this

dropdown list
Clock Settings
Phase Frequency: 1.000| kHz
Servo Frequency; 1000 v “khz This value must be a
Real-Time Frequency: 1000 v | kHz @ mUItlple Of 625 l”l'sec
Existing Mew
V o
Servo Period: 1.000] Milliseconds ()
Phase Over Servo Period: 1.000 1.000 o
Only EtherCAT detected.
PWM Frequency
No Gates detected using Software Clock on PowerPMAC ()

If the frequency is not a multiple of 62.5 psec then when the EtherCAT device is enabled by right-
clicking on one of the Master nodes will generate an error. The error shown below will be displayed.

Error >

One or more pre-conditions are invalid please check message window
for more details.

OK

The details about the error are displayed in the Power PMAC message window as shown below:

PowerPMAC Messages

) 2fmors | 1 OWamings | ) SMessages £ 0 Cutputs

Date Location Module Description
() Y2L/2018 21049 M Mester) EtherCAT (Check servo period before activating the EtherCAT network. Recommended servo period is in multiple of 623 micro seconds, EtherCAT will not be activated.
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Configure the EtherCAT Device
Open the Master view by clicking the Master node under EtherCAT folder

4[] Example Project
4 |77 Systemn
4 |7 CPU
&1 System
3 Hardware
4 | = EtherCAT
& Master0 (Deactivated)
1 Motors
[ Coordinate Systems

This will open the Master view in the editor area.

Masterd (Deactivated) + X |
Device Editor
Master |Topelogy View
General
Unit Name EtherCATSuite Master
Cycle Time [us]
Frequency [Hz] @® [16000 -
Source MAC address 00-10-EC-00-BB-E9
Slaves connected to local system
Network Adapter |Ethemet 2 ( Cisco AnyConnect Secure Mobility Client Virtual Miniport Adapter for Windows x64 ) )
Select
Slaves connected to remote system
Protocol AS
1P Address 192 . 168 . 1 . 200
Port 6000
Master-Instance
Networks: 1 | Slaves:0 | | state: | Mode: CONFIG

Select a clock frequency that is the same as the Power PMAC servo clock frequency from Cycle Time
element. User can choose to program clock either in time or in frequncy mode . If ECAT drive supports
16 KHz then user must select frewquency mode and then from drop down select 16000 Hz.

Power PMAC servo clock and Cycle Time from Master must match.

Note

The currently connected Power PMAC’s IP address is displayed in the IPAddress field.

Appending or scanning the slave
To add a slave device to master:
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1. Scan the network if the devices are connected to the network
2. Append the slave from the list

Adding slave device to Master using Scan network

Right click on the Master node to open the context menu and select the Scan EtherCAT Network option:

Configuration Mode

Diagnosis Made

I Scan EtherCAT Network I

Append Slave
Paste Slave Ctri+V
Import Slaves from ENI
i- Export ENI File
Load Mapping to PowerPMAC
Load Mapping to PowerPMAC From ENI
F Watch EtherCAT Mapped Variables
Activate EtherCAT
Edit Topology
EoE Endpoint Configuration
Export EtherCAT Configuration Template...
Import EtherCAT Configuration Template...
1 Remove EtherCAT Configuration Template
I ¢ Open
Scope to This

@ New Solution Explorer View

F4 Properties Alt+Enter

On selecting Scan EtherCAT Network the network scan will begin.
If there are devices already present under the Master node, permission will be requested to remove the
nodes before scanning as shown below:

EC-Engineer *

Scanning the EtherCAT network will remove all existing slaves. Do you
want to continue?

Yes Mo Cancel

When there are no slave devices under Master node then scan will continue.

Associating Motors with User-Written Servo and Phase
Algorithms
343



Processing ...

Checking connected devices....

Wl | L

On completion of the scan a message will be displayed in the Power PMAC messages and the detected
slave device/s will be added under the master node as shown below:

PowerPMAC Messages
€9 2Errors | 1 OWarnings () 7Messages | ] 0 Outputs

Date Location Module Description
) 3/22/2018 3:31:47 PM MasterD EtherCAT Scan EtherCAT network scan is in progress....
ﬂ 3/22/2018 3:43:33 PM Masterl EtherCAT Scan Scan successful, Total number of slaves added are: 1

Slave devices will be added to the Master node as shown below:

4 ] Example Project
4 |7 System
4 [ CPU

&1 System

[ Hardware

EtherCAT

4 [} Master0 (Deactivated)

[ Slave 001 [RB3D-KNO1L-ECT]
[ Slave 002 [RBED-KNO1L-ECT]
[ slave 002 [RB3D-KNO1L-ECT]
[ Slave 004 [RE3D-KNO1L-ECT]

J TVTLLLUT S

Adding Slave device to Master using Append Slave

If there are no devices connected on the network; it is still possible to configure the EtherCAT network. In
this case there is a Power PMAC but no EtherCAT device connected. Right click on the Master node and
select the Append Slave option as shown below:
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Configuration Mode
Diagnosis Mode
Scan EtherCAT Network
| #ppendsiave |

Paste Slave Ctrl+V

Import Slaves from ENI
i Export ENI File
Load Mapping to PowerPMAC
Load Mapping to PowerPMAC From ENI
Watch EtherCAT Mapped Variables ‘
Activate EtherCAT
Edit Topology ‘
EoE Endpoint Configuration [
Export EtherCAT Configuration Template... ‘
Import EtherCAT Configuration Template.
1 Remove EtherCAT Configuration Template
I @ open
Scope to This
B New Solution Explorer View

& Properties Alt+Enter

Selecting Append Slave will open the Append Slave dialog.

@ Append EtherCAT Slave to ‘EtherCATSuite Master’ - o X ‘

Filter
i Search the device if you

Search | A
know the device name

Vendors [ALL VENDORS]
Show Hidden Slaves

Connection

Connect at Port B, Ml

Slaves

Select a specific slave from the list and adjust the number of slaves.
2 Beckhoff Automation GmbH & Co. KG
@ Copiey Controls

€ Deita Tau Data Systems, Inc.

I Omron Corporation Available device list.

If device is not available in the
list use ESI manager from
EtherCAT menu to add the
device.

Number of Slaves 1 Cance!

Choose the device to add. More than one slave can be added by using Number of Slaves counter. The
default is 1. When a device is added a message will be displayed in the Power PMAC message box and
the Slave will be added under the Master node. For example, as shown below the R88D-KNO1L-ECT-L
Omron Drive slave device is appended to Master.

4 | =5 EtherCAT
4 & Master) (Deactivated)
H§ Slave 10071 [REED-KMOTL-ECT-L]
1 Motors

Naming Slave device

IDE V4.3 onwards supports naming the slave. User can open the slave dialog by clicking the slave from
the project. Select General tab page and change the name. For example, in the following screen the slave
name is change to MyXAXis.
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Device Editor
| General |PDO Mapping " Variables ” Advanced Options ” Distributed Clock " Init Commands " CoE Object-Dictionary " Sync Units|
Address
Station Address 1001 =
Information
Name MyXaxis
Description R28D-KMO1L-ECT G5 Series ServoDrive/Motor
Vendor Omron Corporation (0x00000083)
Product Code CrDD0DO002 (2)
Revision Mumber 000020001 (131073)
ESI File C\ProgramData\DeltaTau\PowerPMAC IDE\#\EtherCATConfiguration\ESI\Omron R88D-Khwoo-ECT xml
Identification Value Mot Used
Ports
A[ECAT IN] @ EtherCATSuite Master
D Mot Connected
B [ECAT OUT] @ Slave 1002 [R83D-1SNOTL-ECT] (1002)
C Mot Connected

character. Valid names are My_Axis, X_Axis, Y_Axis etc. Invalid

As per our specification Slave name must start with alphabet
A@
names are 1_Xaxis, 234_Ypos, _12YAKXis etc.

Note

As soon as the name change is successful project will be updated too.

fad Solution 'PowerPMACSV4.3Ecat’ (1 project) g
4 [T] PowerPMAC5VA.3Ecat
4 System
4 CPU
& System
Hardware
4 EtherCAT

4 & MasterD (Deactivated)

B MyXaxis (1001)
4 Slave_1002 [RE8D-15MOTL-ECT] (1002

| 001 Module 1 (Safety Process Date
Motors

Configuring Slave device and Master device

Once the slave is available there are more Tab pages added dynamically to the Master view. For correct
distributed clock operation make sure for Omron devices the distributed clock — Clock Adjustment is set
to master shift mode as shown below:
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Masterd Deactivated) = % [

Device Editor
; Master ;Tnpnlngy View . Process Data Image‘l Variables; Advanced Optinns‘l Slave to Slave | Distributed Clocks ‘Tasks >

Reference Clock
Name Slave_1001 [R88D-KNO1L-ECT-L] (1001)

Clock Adjustment
(®) Master Shift (EtherCAT Master Time controlled by Reference Clock)

() Bus Shift (Reference Clock controlled by EtherCAT Master Time)
() Bdernal Mode (Reference Clock controlled by External Sync Device)

Options
| Sync Window Monitoring

"] Show 64Bit System Time

Networks: 1 ‘ Slaves: 1 ‘ State: Mode: CONFIG

The other settings from Master tab pages are rarely changed.

Click on the appended or scanned slave to open the slave device view. Most of the time the default PDOs
are already selected.

Slave_1001 [REED-KNOIL-ECT-L] = X
Device Editor
General -PDO Mapping ‘ Variables . Advanced Options . Distributed Clnck-‘ Init Commands-‘ CoE Obja:t-Di:tionary; Sync Units
Address
Station Address 1001 2
Information
Name Slave_1001 [R88D-KNO1L-ECT-L]
Description R88D-KNO1L-ECT-L G5 Series ServoDrive for Linear Motor
Vendor Omron Corporation (0x00000083)
Product Code 0x00000066 (102)
Revision Number 0x00010001 (65537)
ESI File C:\ProgramData\DeltaTau\PowerPMAC IDE\4\EtherCATCenfiguration\ES\Omron R88D-KNwx-ECT-L.xml
Identification Value Not Used
Ports
A [ECAT IN] & EtherCATSuite Master
D Not Connected
B [ECAT OUT] & Not Connected
C Not Connected

Configuring PDO mapping and renaming pdos
To change the PDO selection, select PDO mapping tab and choose new PDO.

Typically, the default PDO’s are set as the settings are read from esi file.
This manual refers to 1S and G5 drives, thus the following PDO mappings are for these drives.
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The majority of users will use CSP mode so most of the default PDO are set to choose mapping for CSP
mode. If the User wants to change the type of control to CST or CSV, then a different set of PDO needs
to be selected.

The User can edit the default name that are read from esi file. The newly named pdos are written to the
header file on Load Pdo mapping context menu command.

General | PDO Mapping |Valiab|es " Advanced Options " Distributed Clock" Init Commands “ CoE Object-Dictionary “ Sync Units‘

Inputs Outputs

1st transmit PDO Mapping (excluded by 0x1B01) 0x1A00 * 1st receive PDO Mapping (excluded by Ox1701) 0x1600
Name Index Bit Length MName Index Bit Length
Statusword 0x6041:00 16 Controlword 0x6040:00 16
Position actual value 0x6064:00 32 Target position 32
Touch probe status 16 Touch probe functior 0x60B8&:00 16
Touch probe pos1 pc Ox 32 258th receive PDO Mapping 0x1701
Touch probe pos2 pc 0x60BC:00 32 MName Index Bit Length
Error code 16 Controlword 0x6040:00 16
Digital inputs 32 XAxisPosition 0x607A:00 32
258th transmit PDO Mapping 0x1B01 Touch probe functior 0x60B&:00 16
Name Index Bit Length Physical outputs Ox60FE:01 32
Error code 0x603F:00 16 259th receive PDO Mapping (excluded by 0x1701)  0x1702
Statusword 0x6041:00 16 Name Index Bit Length

b hd
Add Delete Edit Up Down Load PDO i

The following describes choosing PDO for different types of control for 1S / G5 drive.

For EtherCAT drives, other then OMRON (1S or G5), please refer the
= vendor manual for the correct set of PDO.

Note

1S/G5 drive CSP (Cyclic Synchronous Profile/Position mode)
In the figure below the default PDO’s are marked with a blue rectangle whereas the red rectangle marks
Items that must have PDO for the selected cyclic mode.

The User needs to make sure for CSP mode that the PDO must have 0x6n7A where n is axis. So 0x607A
defines mapping for axis 0.
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General | PDO Mapping |Variables | Advanced Options | Distributed Clock | Init Commands | CoE Object-Dictionary | Sync Units
Inputs Outputs
15t transmit PDO Mapping (excluded by Ox1B01) iAo~ 15t receive PDO Mapping (excluded by 0x1701) ox1g00 *

Hame Index Bit Length Name Index Bit Length
Statusword 16 Controlword 16
Position actual value 32 Target position 32
Touch probe status 16 Touch probe function 16
Touch probe pos1 pos value 32 1701
Touch probe pos2 pos value 32 Name Index Bit Length
Error code 16 Controlword Ox6040:00 16
Digital inputs 32 Target position OXBOTA00 32

| 255th transmit PDO Mapping ox1Bo1 Touch probe function 0xE0BE:00 16
Name Index Bit Length Physical outputs OXBOFEDT 32
Error code BiE03F:00 16 255th receive PDO Mapping (excluded by Gx1701) 01702

| Statusword 0x6041:00 16 Name Index Bit Length
Position actual value x6064:00 32 Controlward 16
Torque actual value OxBO7T:00 16 Target position 32
Following error actual value Ox60F4:00 32 Target velocity 32
Touch probe status Ox60B9:00 16 Target torque 16
Touch probe post pos value GHEOBA0D 32 Modes of operation 3
Touch probe pos2 pos value OKEOBC:00 32 Touch probe function 16
Digital inputs BEOFD:00 32 Max profile velocity 32

25%th transmit PDO Mapping (excluded by 0x1B0T) 01802 260th receive PDO Mapping fexcluded by 0x1701) ox1703

Name Index Bit Length - Name Index Bit Length -

PDO name can be customize but make sure that customize name must
= be in English enven if the IDE is opened in the laguage other than

English.
Note

1S/G5 drive CST (Cyclic Synchronous Torgue mode)
This is not default PDO’s and the user has to unselect default PDO and select this PDO.

In the figure below the default PDO’s are marked with a blue rectangle whereas the red rectangle marks
Items that must have PDO for the selected cyclic mode.

The User needs to make sure for CST mode that the PDO must have 0x6n71 where n is axis. So 0x6071
defines mapping for axis 0.

General | PDO Mapping | Variables | Advanced Options | Distributed Clock [ Init Commands | CoE Object-Dictionary || Sync Units
Inputs Outputs
Statusword 16 Name Index Bit Length
Position actual value 32 Controlword 16
Touch probe status 16 Target position 32
Touch probe pos1 pos value 32 Target velocity 32
Touch probe pos2 pos value 32 Modes of operation 8
Error code 16 Touch probe function 16
Digital inputs 32 Positive tarque limit value 16
I 258th transmit PDO Mapping 0x1B01 Negative torque limit value 16
Name Index Bit Length 261th receive PDO Mapping o704
Error code Ox603F:00 16 Name Index Bit Length
Statusword 0x6041:00 16 Controlword Ox6040:00 16
I Pasition actual value 0x6064:00 32 I Target position OKBOTA:00 32
Torque actual value 0x6077:00 16 Target velocity OxGOFF:00 32
Following error actual value Ox60F4:00 32 Target torque 0x6071:00 16
Touch probe status Ox60B9:00 16 Modes of operation Ox6060:00 8
Touch probe pos1 pos value Ox60BA:00 32 Touch probe function 0x60BS:00 16
Touch probe pos2 pos value Ox60BC:00 32 Manx profile velocity OxBOTF:00 32
Digital inputs Ox60FD:00 32 Positive torque limit value (Ox60EQ:00 16
255th transmit PDO Mapping (excluded by 0x1B01) 0x1B02 Negative torque limit value Ox60E1:00 16
Name Index Bit Length 262th receive PDO Mapping (excluded by 0x1704) 1705
Error code 16 Name Index Bit Length
16 C 16
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1S/G5 drive CSV (Cyclic Synchronous Velocity mode)
This is not default PDO’s and user has to unselect default PDO and select this PDO.

In the figure below the default PDO’s are marked with a blue rectangle whereas the red rectangle marks
Items that must have PDO for the selected cyclic mode.

The User needs to make sure for CSV mode that the PDO must have 0x6nFF where n is axis. So Ox60FF
defines mapping for axis 0.

General | PDO Mapping | Variables | Advanced Optians | Distributed Clock [ Init Commands | CoE Object-Dictianary | Sync Units
Inputs Outputs

Statuswerd 16 - Name Index Bit Length -
Position actual value Contralward 16
Touch probe status 16 Target position 32
Touch probe pos1 pos value Target velocity 32
Touch probe pos2 pos value Modes of operation 8
Error code 16 Touch probe function 16
Digital inputs OxGOFD:00 32 Positive torque limit value 0 16
Name Index Bit Length 267th receive PDO Mapping Ox1704
Error code OxE03F:00 18 Name Index Bit Length
Statusword 0x6041:00 16 Contralwaord 0x6040:00 16

| Position actual value 0x6064:00 | 32 Target position 0x6074:00 32
Torque actual value Ox6077:00 16 I Target velocity Ox60FF:00 32 I
Following error actual value Ox60F4:00 32 Target torque 0x6071:00 16
Touch probe status OxE0B:00 16 Modes of operation 0x6060:00 8
Touch probe pos1 pos value OxE0BA:00 32 Touch prabe function 0x60B8:00 16
Touch probe pos2 pos value 0x60BC:00 32 Max profile velocity OxEOTF:00 32
Digital inputs OxGOFD:00 32 Positive torque limit value OxG0EC:00 16

255th transmit PDO Mapping [excluded by 0x1B01) 0x1B02 Negative torque limit value OX60E1:00 16

Name Index Bit Length 262th receive PDO Mapping fexcluded by 0x1704) 0x1705
Error code 16 Name Index Bit Length
Statusword 0x6041:00 16 - Controlword 0x6040:00 16 -

After selecting the appropriate PDO the next step in slave configuration to choose the Init commands.

Init Commands
In this tab the current configured init commands read from device esi file can be viewed and, if allowed,
the add/edit/delete init commands can be used.

1. Lists of Init Commands
e Init Commands comes from the ESI file or will be generated from the configurator. The “Access”
column tells the user if this Init Command can be edited (RW = Read/Write) or not (RO = Read-
Only).
2. Buttons
o New/Copy/Edit/Delete: Used for changing the list
o Up/Down: Moving the selected Init Command up or down

At the moment only Init Commands of the CoE- and SoE- Protocol can be added or changed.
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Masterl) (Deactivated) Slave 1001 [Accelnet - BE2Z] + X [SegRERE IO plcl.plc Motor2 Motorl -

Device Editor

| General " PDO Mapping ” Variables ” Advanced Opt\ons” Distributed C\o(.k| Init Commands |COE Objact-D\ctionary" Sync Umts|

Init Commands
Transition Protocol | Index Walue Comment Access
Pre-Op-=Safe-Op CoE 0x1C12:000 O clear sm pdos [0x1C12) RO
Pre-Op-»5afe-Op CoE 0x1C13:000 | O clear sm pdos [0x1C13) RO
Pre-Op->Safe-Op CoE Ox1A00:000 O clear pdo Ox1A00 entries RO
Pre-Op-»5afe-Op CoE 0x1A01:000 | O clear pdo (x1A01 entries RO
Pre-Op-»Safe-Op CoE Ox1A02:000 0 clear pdo 0x1A02 entries RO
Pre-Op-»5afe-Op CoE O0x1A03:000 | O clear pdo (x1A03 entries RO
Pre-Op-»Safe-Op CoE 0x1600:000 O clear pdo 0x1600 entries RO
Pre-Op-»5afe-Op CoE 0x1601:000 | O clear pdo 0x1601 entries RO
Pre-Op-»5afe-Op CoE 0x1602:000 | 0 clear pdo (x1602 entries RO
Pre-Op-»Safe-Op CoE 0x1603:000 O clear pdo 0x1603 entries RO
Pre-Op-»5afe-Op CoE 0x1C12:001 | 5888 download pdo 0x1C12:01 index RO

hd
Edit Value
Value: 0
Edit Init Command
love Up Viove Down New Copy Edit Delete

Just like default PDO are set to CSP mode the Init command matches the control mode and the default is
CSP mode. This is marked by red rectangle below.

| General | Modules | PDO Mapping | Variables | Advanced Optians | Distributed Clock | Init Commands | Cof Object-Dictionary | Sync Units

Init Commands

Transition Frotocol | Index Value Comment Actess
Pre-Op->Safe-Op | CoE x1C12:000 0 dlear sm pdos (x1€12) RO
Pre-Op-»Safe-Op | CoE Ox1C13:000 0 dlear sm pdos (0x1C13) RO
Pre-Op-»Safe-Op | CoE Ox1ADB:000 07 00 10 00 41 60 20 00 64 60 10 00 B 60 20 00 BA 60 20 00 BC 60 10 00 3F 60 20 00 FD 60 download pda 0x1ADD entries RO
Pre-Op-»Safe-Op | CoE Ox1600:000 03 00 10 00 40 60 20 00 7A 60 10 00 B 60 download pda 0x1600 entries RO
Pre-Op-»Safe-Op | CoE Ox1C12:000 010001 17 download pda 0xC12 index | RO
Pre-Op-»Safe-Op | CoE Ox1C13:000 010001 1B download pda 0x1C13 index | RO

I Pre-Op-»Safe-Op | CoE 0x6060:000 8 I RW
Pre-Op-»Safe-Op | CoE 0x2002:002 1 RW

Object 6060h: Modes of operation is set to 8 for CSP mode. Follow the table for correct operation mode
and edit the value for object 6060h.

To use control type other than CSP object 6060h must be change to
(e appropriate mode.

Note

+8 Cyclic sync position mode
+9 Cyclic sync velocity mode
+10 Cyclic sync torgue mode
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Distributed Clock

Device Editor
General | PDO Mapping | Variables | Advanced Options% Distributed Clock %Init Commands || CoE Object-Dictionary | Sync Units

Distributed Clock
Operation Mode DC Sync0 =

Sync Unit Cycle (us) 1000

Overwrite Mode

Sync Units

Sync Unit 0
Cycle Time
¢ Sync Unit Cycle 1000 us

User defined
Shift Time (us)
Sync Unit 1

Cycle Time
Sync Unit Cycle Ous

Sync 0 Cycle Ous
User defined
Shift Time (us)

e Operation Mode: Selectable DC operation modes. The modes cannot be edited.
Sync Unit Cycle: Base interval in microseconds which will be used from the master

e Overwrite Mode: Overwrites the settings of the selected operation mode (might be necessary, if
the slave doesn’t offer the right operation mode)

Sync Units
= Sync Unit0
e Cycle Time

o Sync Unit Cycle: Unit is synchronized relative to the Unit Cycle

o User defined: Unit has its own interval

o Shift Time: Unit is adjusted by the shift time. Typically, one half or one quarter of the
EtherCAT cycle time works for most devices. For example, if the clock is 1 msec (1 kHz)
then shift time of 250usec or 500usec will work for most devices.

Refer to the Device manual for guidelines on the exact shift time.

Note

Advanced settings

For the slave to be a potential reference clock then select the Advanced Options Tab to make the changes.
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Device Editor

General | PDO Mapping | Variables | Advanced Options | Distributed Clock | Init Commands | CoE Object-Dictionary | Sync Units

Startup Checking Timeouts
| Check Vendor ID SDO Access: 0 5 [ms]
| Check Product Code

a Init->Pre-Op/Init->Bootstrap: 3000 (= [ms]
Check Revision Number Pre-Op->Safe-Op/Safe-Op->Op: 10000 ;= [ms]
Check Serial Number Back to Pre-Op, Init: 5000 < [ms]

Op->Safe-Op: 200 ;3 [ms]

Identification Checking Mailbox Mode

Check Identification ® Cyclic 10 [ [ms]
0 Write to EEPROM State Change

Select Local Address
0x0012

Process Data Mode Overwrite Mailbox Size
Disable LRW Output Size: [bytes]

Input Size: [bytes]

Overwrite Watchdog

J] Set Multiplier (Reg.: 0x400): 2498 =
| Set PDI Watchdog (Reg.: 0x410): 1000 (5(100.000 ms)
7| Set SM Watchdog (Reg.: 0x420): 1000 < (100.000 ms)

Distributed Clocks
Potential Reference Clock

1. Startup Checking

o Master will check the Vendor ID, Product code and Revision number if the state machine changes
from INIT to PREOP of the slave

o Revision number can be verified six ways:

" n

o ==" HIl word is equal, LO word is equal

n n

o >=" HI word is equal or greater, LO word is equal or greater
o “LW ==" Hl word is equal

o “LW ==, HW >=" LO word is equal, HI word is equal or greater

n

o "HW ==" LO word is equal

o "HW ==, LW >=" HIl word is equal, LO word is equal or greater

2. ldentification Checking
e If ‘Check Identification’ is selected the Identification Value of the slave is checked. The ‘Select
Local Address’ Box is the register of the Identification Value.

3. Process Data Mode
e Disable LRW: Determines whether LRD/LWR command or the LRW command is used for
accessing process data. Cable redundancy needs LRD/LWR, slave-to-slave-copy needs LRW.

4. Watchdog
e Set Multiplier: Writes the configured value to the corresponding slave register: 0x0400
e Set PDI Watchdog: Writes the configured value to the corresponding slave register: 0x0410

5. Distributed Clocks
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o Potential Reference Clock: Set to use the slave as a potential reference clock

6. Timeouts

e SDO Access: Internal master timeout which is used for accessing the SDO (0 = Use internal
default value of the master)
Init PreOp: Internal master timeout which is used for changing slave state.
Pre-Op Save-Op or Safe-Op Op: Internal master timeout which is used for changing slave state.
Back to Pre-Op, Init: Internal master timeout which is used for changing slave state.
Op Safe-Op: Internal master timeout which is used for changing slave state.

7. Overwrite Mailbox Size
e Qutput Size: Overwrites mailbox output size.
e Input Size: Overwrites mailbox input size.

8. Mailbox Mode
e Cyclic: Interval in milliseconds within which the input mailbox will be read (polling mode)
o State Change: The input mailbox will be read only if the status bit is set

Continue setting the PDO and distributed clock setting for rest of the slave devices in the network.
Step 2: Load mappings to Power PMAC
This step is necessary for the EtherCAT network to function properly. Without this step the EtherCAT

motor setup will not work properly.

It is expected that the user has completed configuring the necessary settings for the Master device and the
Slave devices for the network.

Right click on master node to select Load mappings to Power PMAC option, as shown below.
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arget position 0X607A:00 4 EtherCAT
4 Master0 (Deactivated)

B MyXaxis (1001)
4 @ Slave_1002 [RBBD-1SNOTL-ECT] (10

Scan EtherCAT Network 01 Mnciiile 1 (Safaty Process n.‘

Append Slave S Class View

Import Slaves from ENI (Deactivated) File Properties

Export ENI File &

Load Mapping to PowerPMAC CAT configuration template
Load Mapping to PowerPMAC From ENI _— ST
Watch EtherCAT Mapped Variables

herCAT AT License Mators =
F(;\.l TOK;(;\D(]-Y- lame Master0 (lDeIﬂIvIted]
Eof Endpaint Configuration
I Export EtherCAT Configuration Template..
Import EtherCAT Configuration Template.
€ Open
Scope to This

' New Solution Explorer View

On selecting Load mapping to Power PMAC, the process indicates it’s progress by showing a dialog and
a message in the Power PMAC message box.

The Progress bar showing the Load mapping function is shown below

Processing ...

Generating config file..

[
[51)
v
(1]

The Progress status messages are shown below.

PowerPMAC Messages

€39 OErrors 1 OWarnings @) 6Messages T 0Outputs

Date Location Module Description
i 3/23/2018 12:05:21 PM Configuration EtherCAT Configure Mapping PDOs....
) 3/23/2018 12:03:21 PM Cenfiguration EMI ENI configuration file for the setup is generated.
) 3/23/2018 12:05:21 PM Cenfiguration EtherCAT Configure EtherCAT configuration file is generated.
) 3/23/201812:05:21 PM PMAC Database  Amplifier Added/updated custom amplifier to database.

) 3/23/2018 12:05:24 PM Power PMAC EtherCAT Configure Configuration is downloaded.
) 3/23/2018 12:05:25 PM Global Includes  EtherCAT Configure Header files are generated and added to solution.

On successful completion of the Load mapping to Power PMAC the following actions are completed.

4. The eni.xml (EtherCAT network information) is generated and copied to the Project-
Configuration folder and then downloads the file to the Power PMAC
Ivar/ftp/usrflash/Project/Configuration folder.
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5. The mapping file ECATConfig.cfg is created and copied to the Project-Configuration folder and
downloaded to the Power PMAC /var/ftp/usrflash/Project/Configuration folder. After
downloading, the file is loaded to Power PMAC using gpascii -IECATConfig.cfg command.

fa] Solution 'PowerPMAC21' (1 project)
4 ] PowerPMAC21
B[ System
[ Clanguage
[N ECATConfig.cfg
=] enixml
1 pp_custom_save.cfg
(1 pp_custom_save.tpl

6. The ECATMap.pmh and ECATMap.h files are created and copied to the Power PMAC Script
Language-Global Includes and C Language-Includes folders for use in C app and script
languages. These header files consist of #defines values to access ECAT mappings in C app or
script languages.

fa] Solution 'PowerPMAC21' (1 project)
4 [ ] PowerPMAC21
B[ System
4 | = Clanguage
I [ Background Programs
P CPLCs
4 |7 Include
ECATMap.h
(-] pp_proj-h
[ Libraries
I [ Realtime Routines
[ Documentation
B [ Leg
4 [ PMAC Script Language
4 |7 Global Includes
[ ECATMap.pmh
[ global definitions.pmh

A Header file for script looks like this:
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ECATMaph & X
m
|

{ <auto-generated>
/  This code was generated by PowerPMAC IDE
/ Date: 18-03-2019, Time: 16:26

Changes to this file may cause incorrect behavior and will be lost if
/ the code is regenerated.
/ </auto-generated>

== ===

//|Blave_1001 [R88D-1SNO1H-ECT] Station Address-1001
#idefine Slave_1001_R88D_1SNO1H_ECT_1001_Index pshm->0

[/pnputs

fine Slave_1001_R88D_1SNO1H_ECT_1001_603F_0_Errorcode pshm->ECAT[0].I0[4096].Data

fine Slave_1001_R88D_1SNO1H_ECT 1001 6041 _0_Statusword pshm->ECAT[0].10[4097].Data

fine Slave_1001_R88D_1SNO1H_ECT_1001_6064_0_Positionactualvalue pshm->ECAT[0].10[4098].Data

fine Slave_1001_R88D_1SNO1H_ECT_1001_6077_0_Torqueactualvalue pshm->ECAT[0].I0[4099].Data

fine Slave_1001_R88D_1SNO1H_ECT_1001_60F4_0_Followingerroractualvalue pshm->ECAT[0].10[4100].Data
fine Slave_1001_R88D_1SNO1H_ECT_1001_60B3_0_Touchprobestatus pshm->ECAT[0).10(4101].Data

fine Slave_1001_R88D_1SNO1H_ECT_1001_60BA_0_Touchprobeposiposvalue pshm->ECAT[0].10[4102].Data
fine Slave_1001_R88D_1SNO1H_ECT_1001_60BC_0_Touchprobepos2posvalue pshm->ECAT[0].10[4103] Data
fine Slave_1001_R88D_I1SNO1H_ECT_1001_60FD_0_Digitalinputs pshm->ECAT[0].10[4104].Data

/joutputs

fine Slave_1001_R88D_1SNO1H_ECT_1001_6040_0_Controlword pshm->ECAT[0].10[0].Data

fine Slave_1001_R88D_1SNO1H_ECT_1001_607A_0_Targetposition pshm->ECAT[0].10[1].Data

fine Slave_1001_R88D_1SNO1H_ECT_1001_60B8_0_Touchprobefunction pshm->ECAT[0].10[2].Data
fine Slave_1001_R88D_1SNO1H_ECT_1001_60FE_1_Physicaloutputs pshm->ECAT[0].IO[3].Data

PDO names constructed with the slave name and pdo name. The user has the ability to
collapse/expand EtherCAT slaves mappings marked with // <Slave Name> and shown above with
an orange Square.

This is explained above in step 1.

3. Itis not necessary to copy the EtherCAT files manually to the
project like in V2.x and V3.x; V4.x automatically manages
= these files.
4. EtherCAT header files collapse/expand feature is available in
Note te IDE 4.3.2.x and above

Step 3: Add EtherCAT Motor (Method 1)
Go to the Motors node in the project and right click Add Motor and select EtherCAT Topology.

Motor] + X

EtherCAT Type

v PowerPMAC EtherCAT Slave Drive 1 User Units

Servo Period 1 counts per L]

1.000 msec
PhaseOverServoPeriod
1.000

No slave drive selected e None Selected v

Reset tc

Control Type

Axis:  Single Axis Multiple Axis

’ Hardware Interface

Interactive Safety Review Basic Tuning
Feedback

’ Commission Motor Jog

Jog

! EtherCAT is Deactivated....

The user needs to select a slave drive in the orange colored block, EtherCAT Slave Drive. The drop-down
list automatically populates with all the available slave drives from the Project-EtherCAT master node, as
shown below...
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EtherCAT Slave Drive ! User Units &Y System
(iR counts per [ ] Hardware
No slave drive selected S None Selected v 4 EtherCAT
A @ Master( (Deactivated)
Recet t0 raw unit & .. : ranna
Start typing to filter items
Vendor: All Vendors v
Assigned to Motor: | All v
i Slave Name Station Address Description Product Code Vendor Assigned to Mot
MyXaxis R88D-KMNO1L-ECT G5 Series ServoDrive/Motor 02 (2) Omron Corporation (0x83) No
Slave_1002 [R&8D-1SNO1L-ECT] 1002 R88D-1SNO1L-ECT 100V/100W ServoDrive 0xAB (171)  Omron Corporation (0x83) No
[ 4 »

The list shows the all the details about the slaves, including whether the slave is already assigned to a

motor.
Select the appropriate slave from the list and enter the control type. Once selected, the EtherCAT Slave

Drive block will look like this...

EtherCAT Slave Drive [~

MyXaxis (1001)
Omron Corporation (0x83) N
RBBD-KNO1L-ECT... (0x2)

Control Type
Cyclic Position v

Axis:  Single Axis  Multiple Axis

If the slave drive has more than one axis, then choose Multiple Axis. On selecting the Multiple Axis
option, the user will be required to enter the axis number as shown below...

EtherCAT Slave Drive [~]

MyXaxis {1001)
Omron Corporation (0x&83) v
RBBD-KNO1L-ECT... (0x2)

Control Type
Cyclic Position ¥

Axis:  Single Axis  Multiple Axis

This is axis 1 [a] of 2 =
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Entering appropriate values in the EtherCAT Slave Drive block will automatically load the data in the
Hardware Interface page from the available mappings.

On entering the correct settings press the = symbol to save the changes. On success, the color of the
Amplifier Block will change to green with a check mark as shown below:

v EtherCAT Slave Drive

MyXaxis (1001)
Omron Corporation (0x83) v
RB8D-KNOTL-ECT... (0x2)

Control Type
Cyclic Position v

Axis:  Single Axis  Multiple Axis

The next block to configure will be the User Units.

This is not a mandatory block and it is entirely the user’s choice to define how many counts correspond to
a machine unit. For example, on a machine that needs 32767 counts to move 1 mm due to its mechanism,
then the user would enter the following...

8

User Units [~ v User Units

1 1 counts per i | 32767 counts per i )

None Selected v ‘ Millimeter (mm) v

e Rezet to raw units

On pressing the save symbol = , the block will set all the necessary Power PMAC structure elements to
reflect the User Unit change so the user can program in the User Units (i.e. mm in the previous example).
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Click on the information icon to check the affected structure elements. The view will look like this...

User Units =] F

] -
The structure elements will be updated to have the new values listed below:
Structure Element Current Value New Value

o Motor[1].PosSf 1 3.0519E-05 -
Motor[1].Pos25f 1 3.0519E-05
Motor[1].AbsPosSf 1] 1]
Moter[1].BISize 0 0
Moter[1].BIHysteresis 0 4]
Motor[1].BISlewRate 0 4]
Motor[1].FatalFelimit 2000 0.061037

i_ Motor[1]l.WarnFeLimit 1000 0.030519
Motor[1].InPosBand 0 4]

| Motori1 Bamansteat il o -

The next block to configure is the Hardware Interface block.

This will associate the EtherCAT connection with the Power PMAC motor and encoder structures. If the
slave values are set correctly in the Amplifier Block, then the Hardware Interface Block will populate
with the correct connection. Verify the entries and press Accept and the Hardware Interface block will be
marked as complete on the topology view. The Hardware Interface screen is shown below:

Amplifier Control/Signal

Control Type: Cyclic Position
Signal Type: EtherCAT

Amplifier Interface

Command Signal Channel: MyAxis_1001_607A_0_Targetposition v
Amplifier Enable Signal Output Channel: MyAxis 1001 6040 0 Controlword v
Amplifier Fault Signal Input Channel: MyAxis_1001_6041_0_Statusword -
Feedback Interface

Primary Feedback Channel: MyAxis_1001_6064_0_Positionactualvalue v

The selected items are for Cyclic Position mode.

The next block to configure is the Interactive Feedback block to test the encoder feedback. To do this the
EtherCAT need to be activated.

Right click on the Master Node and click on Activate EtherCAT as shown below:
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Configuration Mode
Diagnosis Mode
Scan EtherCAT Network
Append Slave
Paste Slave Ctrl+V
Import Slaves from ENI
1 Export ENI File
Load Mapping to PowerPMAC
4 Load Mapping to PowerPMAC From ENI
Al Watch EtherCAT Mapped Variables
f I Activate EtherCAT I

Edit Topology

EoE Endpoint Configuration
Export EtherCAT Configuration Template...
Import EtherCAT Configuration Template..
Remove EtherCAT Configuration Template
(<4 Open
Scope to This
New Solution Explorer View

»~ Properties Alt+Enter

If the Activation fails, the reason for this will be displayed in the Power PMAC message box.
While Activating, status will indicate the progress as shown below:

Processing ...

Checking network status....

On a Successful Activation the Master Node will display “Activated” as shown below:
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Solution Explorer
@ o-d|p -
Search Selution Explorer (Ctrl+:) P~

[ PowerPMAC4 -
4 System
4 CPU
b Hardware
4 EtherCAT
4 ™ Masterd (Activated)
@ Slave 1001 [RE2D-KNOIL-ECT] (1001)
4 @ Slave_1001 [R88D-15SMNOTL-ECT] (1002)
. 001 Module 1 (Safety Process Data)

Motors
Coordinate Systems
4 Encoder
P C Language
b Background Programs
4 CPLCs
4 Include
Libraries
4 Realtime Routines
4 Configuration

[ pp_custom_save.cfg
[ pp_custom_save.tpl
=] pp_disablett

=] pp_inc_disablebd

A e im

Solution Explorer C'_Ias-s \c"-ie;o\;

Solution Explorer
W o-alp =
Search Solution Explorer (Ctrl+;)
[ PowerPMAC4

4 System
b CcPU
3 Hardware

4 EtherCAT

4 " Master (Activated)
o Slave_1001 [R82D-KMNOTL-ECT] (1001)
4 @ Slave 1007 [R83D-15NOTL-ECT] {1002)
001 Module 1 (Safety Process Data)

Motors
Coordinate Systems
4 Encoder
4 C Language
3 Background Programs
4 CPLCs
4 Include
Libraries
4 Realtime Routines
4 Configuration

[ pp_custom_save.cfg
[ pp_custom_save.tpl
=] pp_disable.d

=] pp_inc_disablett

= e im
Solution Explrer [

The Green circle icon indicates the EtherCAT is activated.
The Red circle indicates the Slave device is deactivated.

-

On successful activation the User can verify the encoder feedback my moving the motor by hand (if

possible)

The next two blocks are for Safety review and Basic Tuning.

For the Cyclic Position mode these two blocks are not required, and the User can move forward to the

Commissioning block and Motor Jog.

If the Control type is Cyclic Torque or Cyclic Velocity, then the User follow safety review Basic tuning

block.

Note

Safety Review and Basic Tuning Toplogy blocks are enabled only if
the Control type is Cyclic Torque or Cyclic Velocity.

If the Control type is either Torque or velocity, then selecting the Basic Tuning block will generate the

warning if user is using the FW 2.5.1.7 without a new Tuning package as shown below...
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PowerPMAC >

Firmware Database, It is recommended to update the
Firmware with this package. This can be carried out by
selecting the Delta Tau menu and then selecting the Kernel
Update-Install Linux Package menu.

o A newer version of the tuning package is available from the

It is not mandatory to upgrade the tuning package, but the User does not then they will not get the benefit
of improvements in the tuning and setup algorithms.

If the User wants to upgrade the tuning package, they can download this from the Delta Tau Firmware
location and use the Update Firmware dialog from the Delta Tau menu and select Kernel Update- Install
Linux Package like this...

Firmware
PowerPMAC Firrmware| Kernel Update I

Disconnected from PowerPMAC
55H communication to PowerPMAC successful
Disconnected from PowerPMAC
55H communication to PowerPMAC successful
Install Provide path of package file
BootLoader .
Aborted PowerPMAC uparade process at user's request

Install Linux
package

[] Stop Reboot

Install Kemel
image

Once the package is updated then the User can use the Basic tuning block to tune the Torque or velocity
mode and on success proceed to Commissioning and Motor Jog Block to test the motor.

A The User only needs to install the Tuning package once. For any
following set up’s the Warning message will not be displayed.

Note

When all the necessary Topology blocks are Green the User can test the EtherCAT Motor using Motor
Jog block.

This is a simple Jog block for testing the Motor settings. For any advance Jog functionality, the User can
click on the Jog block to open the Jog Ribbon Menu.

If the EtherCAT is not Activated, then the User cannot Jog the motor and it will be indicated on the Motor
Jog Block.
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| Motor Jog

log

! EtherCAT is Deactivated....

If the EtherCAT is Activated, then the User can Jog the motor and the movement will be indicated on the
Motor Jog Block by the rotating of the circular icon ©.

—_—
Motor Jog (=]
O 0O G
Servo On Senvo Off

The User can Servo ON and Servo OFF the axis. These commands are basically ‘“#<Motor Number> Jog”
and “#<Motor Number> Kill”.
At this point for the Cyclic Position mode EtherCAT Motor setup is complete.
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Step 3: Add EtherCAT Motor (Method 2-Drag and Drop)

This method is only available for our EtherCAT devices (OMRON-1S or G5). If you are using multiple
EtherCAT drive either 1S or G5 then it possible to use Drag and Drop method. You can either select one
OMRON EtherCAT drive or Multiple OMRON EtherCAT drive. Once select Drag and Drop on to Motor
folder and setup system will configure the motor based on the type of PDO mapping. This is best used
with Cyclic Position mode, as default PDO configuration is set for cyclic position in EtherCAT drive.
Single EtherCAT drive Drag and Drop:

Following picture shows the flow for setup. On success user will need to Enable the EtherCAT network

and Jog the Motor and verify the setup. This is for Cyclic Position mode. For Cyclic Torque Basic Tuning
IS needed.

s (1001)-#Motor] # X
Device Editor
Genesz! | Modules | PDG Mapping | Variables | Advanced Options | Distributed Clock | Init

Address

. Station Addre .
Addboter x Select 15 or G5 and Drag and on A o0 [
Drop to Motor Folder to add formation
Mot mbert |1 d therCAT Hame K
Topelogy: Ehecar Select and 4 DMasterd (Deactivated) 5 — .
o rap Brag and Dropto o Descrption RESD-1SNDTH-ECT 260/100W Servaliive
© Mot s st et elues il b uoaded e the Powe: A 4 Motor folder
*  Configure otors
Camel Add motor
EtherCAT Motor Topalogy Configuration X
Vaive
O is Edit
ControlType Cyciic Postion
CommandSignalChannel Xs_1001_607A 0 Torgetpesition
AmpEnableCommandSignalChannel XA 1001 6040.0 Controlword
AmpFauiSignsl ol is 100160410
PrimaryFeedbackChanne
sgply | [ Cancel |

Multiple EtherCAT drive Drag and Drop:
Following picture shows the flow for setup. On success user will need to Enable the EtherCAT network

and Jog the Motor and verify the setup. This is for Cyclic Position mode. For Cyclic Torque Basic Tuning
iS needed.

- = 4 ol EtherCAT
o Select 1S or G5 and Drag and 4 & Master (Deactivated)
et [ Dmtp to Motor Folder to add I Slave_1001 (R88D-1SNOTH-ECT]- X Axis (1001)
moon Ml Slave_1002 (R88D-1SNOTH-ECT)- Y Axis (1002)
Tepology: EtherCAT It will Select all
« Map and DragandDropto | | [ Slave_1003 [RBED-1SNOTH-ECT]- Z Axis (1003)
o Lo Canfigure Moter folder [ Slave_1004 [R28D-1SNOTH-ECT]- A Axis (1004)
o ][ concal *  Add motor fl Slave_1005 [REED-1SNOTH-ECT]- B Axis (1005)
Motors
EtherCAT Type
EtherCAT Motor Topology Configuration X - =L =
Parameter Name Value A
(%) Slave. 1001 [RBSD-1SNOTH-ECT}- X Axis [ |
() Stave_1002 [RB8D-1SNOTH-ECT]- ¥ Axis Edit K .
@!.'M,img [R88D-1SNOTH-ECT]- Z Axis Edit
@s.'m:m [R88D-1SNOTH-ECT]- A Axis | Edit = —
(%) Stave_ 1005 [R88D- 1SNOTH-ECT]- B Axis [ e |
‘ s H Opemiog i H =3
4 =
o T
Apply Cancel o9
et B
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Project tree will look like this...

4 EtherCAT
4 @ Master]) (Deactivated)
[ Slave_1001 [R88D-1SNOTH-ECT]- X Axis (1001)-#Motorl
[ Slave 1002 [R88D-1SMOTH-ECT]- ¥ Axis (1002)-#Motor2
[ Slave_1003 [R88D-1SNOTH-ECT]- Z Axis (1003)-#Motor3
[ Slave 1004 [R83D-1SNOTH-ECT]- A Axis (1004)-2Motord
[ Slave_1005 [R88D-1SNOTH-ECT]- B Axis (1005)-#Motors
4 Motors
&1 Moterl
&1 Motor2
&1 Motor2
&1 Motord
&1 Motors

2. Drag and Drop requires initial PDO mapping for type of

1. Only OMRON EtherCAT slave drives support drag and drop.
A@
Cyclic control. Default is cyclic position.

Note

Once user uses one of the Drag and Drop it is possible to user other blocks as explained below.
The next possible block the user can configure will be the User Units.

This is not a mandatory block and it is entirely the user’s choice to define how many counts corresponds
to a machine unit. For example, on a machine that needs 32767 counts to move 1 mm due to its
mechanism, then the user would enter the following...

v User Units
32767 counts per 0
Millimeter (mm) W

Reset to raw units |

On pressing the save symbol = , the block will set all the necessary Power PMAC structure elements to
reflect the User Unit change so the user can program in the User Units (i.e. mm in this example).

Click on the Information icon to check the affected structure elements. The view will look like this...
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User Units [*] 3

0 -

The structure elements will be updated to have the new values listed below:
Structure Element Current Value New Value

o Motor[1].Possf 1 3.0519E-05 -
Motor[1].Pos25f 1 3.0519E-05
Motor[1].AbsPos5f 0 0
Motor[1].BlSize 0 0
Moter[1].BIHysterasis 0 0
Motor[1].BlSlewRate 0 0
Motor[1].FatalFelimit 2000 0.061037

I: Motor[1]l.WarnFeLimit 1000 0.030519
Motor[1].InPosBand 0 0

| Matar1 Hamanfet n n -

EtherCAT need to be activated.

To activate EtherCAT, right-click on the Master Node to open the context menu and click Activate
EtherCAT as shown below:

Configuration Mode
Diagnosis Mode
Scan EtherCAT Network
Append Slave
Paste Slave Ctrl+V
Import Slaves from ENI
i- Export ENI File
Load Mapping to PowerPMAC
g Load Mapping to PowerPMAC From ENI
F Watch EtherCAT Mapped Variables
! I Activate EtherCAT I

Edit Topology

EoE Endpoint Configuration
Export EtherCAT Configuration Template...
Import EtherCAT Configuration Template...
Remove EtherCAT Configuration Template
c Open
Scope to This
New Solution Explorer View

> Properties Alt+Enter

If the activation fails, the reason for this will be displayed in the Power PMAC message box.
While activating a progress dialog will indicate the progress, along with the status, as shown below:

Processing ...

Checking network status....
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On a successful activation the Master Node will display “Activated” as shown below:

Solution Explorer X Solution Explorer v 1 x
W o-a| p - B o-a|p -

Search Solution Explorer (Ctrl+;) P~ Search Solution Explorer (Ctrl+;) P~
] PowerPMAC4 - ] PowerPMAC4 -~
- System F| System

4 CPU 3 CPU
3 Hardware b Hardware
Pl EtherCAT

. 4 EtherCAT
4 " MasterD (Activated)

o Slave 1001 [R88D-KNO1L-ECT] (1001)
4 o Slave_1001 [R83D-15NOTL-ECT] (1002)
001 Module 1 (Safety Process Data)
Motors

4 * MasterD (Activated)
@ Slave_1001 [R88D-KMNOTL-ECT] (1001)
4 @ Slave_1001 [RE2D-1SNOTL-ECT] (1002)
001 Module 1 (Safety Process Data)

Coordinate Syst Motors
S e e Coordinate Systems
3 Encoder
3 Encoder
4 C Language ) L
4 Background Programs N gﬂg:age .
3 CPLCs : Cf;‘cl_cgroun rograms
b Include s
Libraries 4 Ir?clud.e
4 Realtime Routines Libra .rIES .
4 Configuration 3 Realtime Routines
d Configuration

[ pp_custom_save.cfg

1 pp_custom_save.tpl [ pp_custom_save.cfg

=] pp_disabletd [ pp_custom_save.tpl
=] pp_inc_disabletd =] pp_disabletxt
Y - =] pp_inc_disabletxt
Solution Explorer ReEERUTE A o in i
Solution Explorer FReA T

A green circle icon indicates that EtherCAT is activated for the slave.
A red circle indicates the slave device is deactivated.

On successful activation the user can verify the encoder feedback my moving the motor by hand (if
possible).

The next two blocks are for Safety review and Basic Tuning.

For the Cyclic Position mode these two blocks are not required, and the user can move forward to the
Commissioning block and Motor Jog.

If the Control Type is Cyclic Torque or Cyclic Velocity, then the next item for the user to configure will
be the Safety Review and Basic Tuning blocks.

A Safety Review and Basic Tuning Toplogy blocks are enabled only if
the Control Type is Cyclic Torque or Cyclic Velocity.

Note

If the Control Type is either Torque or Velocity, then selecting the Basic Tuning block will generate the
warning if the user is using FW 2.5.1.7 without a new tuning package as shown below...
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PowerPMAC >

A newer version of the tuning package is available from the
Firmware Database, It is recommended to update the
Firmware with this package. This can be carried out by
selecting the Delta Tau menu and then selecting the Kernel
Update-Install Linux Package menu.

Upgrading the tuning package is not mandatory, but if the user doesn’t then they will not get the benefit
of improvements in the tuning and setup algorithms.

If the user wants to upgrade the tuning package they can download this from the Delta Tau Firmware
location, then use the Update tuning package dialog from the Delta Tau menu and select Install package It
looks like this... enter the appropriate debian package file (.deb) and press Install.

Install Package X

Please do not power cycle or close the
! install package dialog while installing is
in progress.
Operations

[ SelectFile.. |

File name: || Debian package file (*.deb)

Once the package is updated, the user can use the Basic Tuning block to tune the Torque or Velocity
mode and on success proceed to Commissioning and Motor Jog blocks to test the motor.

A The user only needs to install the Tuning package once. For any
& following setups the warning will not be displayed.

Note

When all the necessary topology blocks are green the user can test the EtherCAT motor using the Motor
Jog block.

This is a simple jog block for testing the motor settings. For any advanced jog functionality, the user can
click on the jog block to open the Jog Ribbon menu.

If EtherCAT is not activated, then the user cannot jog the motor and it will be indicated on the Motor Jog
block.

Associating Motors with User-Written Servo and Phase
Algorithms
369



| Motor Jog

log

! EtherCAT is Deactivated....

If EtherCAT is activated, then the user can jog the motor and the movement will be indicated on the
Motor Jog block by the rotation of the circular icon ©.

I
Motor Jog (=]
9 O &

The user can Servo ON and Servo OFF the axis. These commands are equivalent to “#<Motor Number>
Jog/” and “#<Motor Number> Kill”.

At this point, if configuring for Cyclic Position mode, EtherCAT Motor setup is complete.
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Additional necessary settings for 1S and G5 drive to be used in CST and

CSV mode
To use 1S or G5 in CST or CSV mode the user needs to change the settings on objects marked by the red
rectangle below.

Device Eaitor
General | PDO Mapping | Variables | Advanced Options | Distributed Clock | Init Commands | CoF Object-Dictionary | Sync Units

Inputs Qutputs

15t transmit PDO Mapping (excluded by 0x1801) oxtaoo “

Bit Length

Negative t

16 261th receive PDO Mapping 1704
Digital inputs OXGOFD:00 32 Hame Index Bit Length

258th transmit PDO Mapping 0x1801 Controhword 0x6040:00 16

Name Index Bit Length Target position 0x6074:00 32

Error code OXE03F:00 i Target velocity OXEOFF:00 32

Statusword 0x6041:00 16 Target torque 0x6071:00 6

Position actual value Ox6064:00 32 Modes of operation 0xB060:00 8

Torque actual value Ox077:00 16 Touch probe fundtion 0x6088:00 16

Following error actual value OXBOF4:00 32 Max profile velocity OxBOTF:00 ER)

Touch probe status 0X0B9:00 i Positive torque limit value 0X6OEQ:00 i

Touth probe pos1 pos value Ox60BA:00 32 Negative torque limit value OXBOET:00 16

Tauch probe pos2 pos value Ox60BC:00 32 262th receive PDO Mapping (excluded by 0x1704) 0x1705
Digital inputs OxBOFD:00 32 Index Bit Length

250th transmit PDO Mapping (excluded by 0x1B01) 0x1602 16

Name Index Bit Length

After completing PDO mapping steps the mapping will be available in the .pmh files under the Global
Includes folder of the project. For example:

Slave_0_607F_0_Maxprofilevelocit (or ECAT[0].10[6].Data)
Slave_0_60EOQ_0_Positivetorquelim (or ECATI[0].IO[7].Data)
Slave_0 60E1 0 Negativetorquelim (or ECAT[0].10[8].Data)

The user can write to this object from the terminal window. These values can be changed even after the
network is activated. The details on these settings can be found in the 1S or G5 drive manual. In our test
we have set these values as start point to ...

Slave_0_607F_0_Maxprofilevelocit (or ECAT[0].10[6].Data) = This is dependent on encoder resolution.
For 1S the resolution is 217 bit so for the nominal rpm of 3000 the minimum value of 2717 * 50 user can
change this as necessary.

Slave_0_60EQ_0_Positivetorquelim (or ECAT[0].IO[7].Data) = 5000

Slave_0 60E1 0 Negativetorquelim (or ECAT[0].IO[8].Data) = 5000

The User is advised to set these values appropriately for 1S and G5 as
= per the requirement and referring to the device manual.

Note

CST or CSV mode. For drive’s other than 1S and G5 similar settings
are needed.
Note Please check vendor manual for these settings.

Additional settings must be set in order for 1S and G5 drive to work in
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The motor can now be set to Jog by either typing the following command in terminal window, “#<n>J/”
where n is motor number or the Jog Ribbon number, or by using Jog Ribbon.
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MISCELLANEOUS FEATURES OF THE IDE

There are various features available within the Visual Studio based Power PMAC IDE.

Import/Export Settings
This feature allows the layout of the Power PMAC IDE to be changed from the default and saved.

This can be accessed using Tools-Option-Import and Export Settings. Use the location path and name to
store a personal IDE layout.

Options ? X
P Automatically save my setings to this file:

chusers\atul.govande\documents\wisual studio 2015\settings\ CurrentSettings.vssettings Browse...
4 Environment ~

General
AutcRecover [] Use team settings file:
Documents
Extensions and Updates
Find and Replace
Fonts and Colors
intemational Settings
Keyboard
Notifications
Quick Launch
Startup
Synchronized Settings
Tabs and Windows
Task List
Web Browser
b Projects and Solutions
b Source Control
b Text Editor
b Debugging
b Performance Tooks
b Database Tools
I Graphics Diagnostics
b NuGet Package Manager
b ReSharper Ultimate
b SQL Server Tools
b Text Templating o

In a case when the layout is modified for any reason then this can be set back to the newly created layout
by accessing the layout from the windows menu. The image below shows a user loading a layout they
have named “MyNewLayout”.

Window | Help

§
Float
Float All
I
8 PinTab
Save Window Layout

Apply Window Layout » MyNewLayout Ctrl+Alt+1

Manage Window Layouts
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View Database
This command is useful for helping to identify any Database related issues. This can be accessed from the
Help menu as shown below:

Help

© ViewHelp Ctrl+F1

| B8 Add and Remove Help Content Ctrl+Alt+F1
Set Help Preference >

View Database

© Power PMAC IDE Manual
Bl Help About Power PMAC IDE

This is a simple database viewer and will display the tables that are used by the IDE. The viewer looks
like this:

@ PowerPMAC Setup Database - O X
| | Search Clear
id |panumber | accoption  |/revision  |/gateindex  |lemor  |gate | =-{{ ppmac10_150_168_238
> 603398 5 2 4 0 1 {2 c_software_tbl0
i ' 1] cmisc_software_tbl0
6040350 | 604035 o1 0 0 0 3 ] ecat_amplfiers
6040351 | 604035 01 0 1 0 3 -] encchan_tbl
— B[ o

-] macromastersbitsmap
- -] macrostationsbitsmap
-] mergedallingstations
-] motor_interface
1] motorchan_tbl
-] mre_tbl
-] mro0_tbl

] mro1_tbl

] mro2_tbl

] mro3_tbl

73 software_tbl0
[ software_tbl1
(3 software_tbl2

. snfhuizna Hhll
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Import/Export Database
It is possible to enter custom Amplifiers and Motors to be used in the Motor setup. These databases can
be exported or imported using the Import and Export functions in the File menu.

File | Edit View Project Build Debug Format
New >
Open »
Close

E3 Close Solution

Upload Project From PowerPMAC

W Save MasterD (Deactivated) Ctrl+S
Save Master0 (Deactivated) As...

W SaveAll Ctrl+Shift+S
Export Template...
Export »
Import >
Recent Files 3
Recent Projects and Solutions >

< J S Alt+F4

On clicking either option, a choice can be made of which databases to import or export.

Custom Motors...
Custom Amplifiers...

On export, a location will be requested to store the file and, on success, a message will be displayed as
shown below:

PowerPMAC X

Database has been successfully exported to the file
C:A\Temp\mymotors.xml.
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Similarly for Import, the user will be reqiuired to select a file to import. If items to import already exist in
the database, a dialog will be displayed where individual items can be selected, as shown below:

Import Database X
C:\Temp\mymotors.xml

Manufacturer Part Number Already Exists

[V Brusless 222 Yes

demo dc m Yes

[#] Lin Engineering 42185-04D-RO  Yes

myne 123456789 Yes

[V] Mystepper 10101 Yes

[V Pitt123 123 Yes

[¥] PPMAC Bk-LV Demo Stand Brushless BL17B24-04 Yes

Shinano LAD52-040E-Pr  Yes

o ][t )

The main function of Import and Export is sharing Motor and
= Amplifier databases.

Note

Set the Editor area to Full Screen
To set the Editor to Full Screen simply press Alt+Shift+Enter.

@ Exemple Project - PowerPMAC IDE 10.0,0- 17 10150.168.258 CPL: PowerPCAGIEX  Firmware: 240,19 & Launch (Ct Pl- B x

§ oo s o |
6-0|B-u-uEP - & -| Dwwg - [AnycPU - S B enchins mEem-.

(=] Temminal € Bor

&) Watch [7] Status [5]Jog Mibbon | & Communication Setup | & Stast Page -
9 ge o

mand Flesi Deta Tau Data Systesms, Inc. < PanNumber 30 AMP2 603443) v

BO|o-ap-=
ays EcaiType o i .
ecofl] Emor
cafd|DCClockDil |0
ecafl] Enable

o
acad] MasterState |0
o
0

 1Ampifier Manufucturer 1 Solution Example Project (1 roject)

DEID??

¥ 2Supported Control Mode:
Gate3[0] Chani0} P.

ecal]slaveD] Stale
=)

000 Do

@ ACC-SEPI(1]
4 [ EthesCAT
” o (0

1

) N .
o ~ 3Supported Signal Type
patt o Anslog
o

[ ]=|ls]

406, resp bme: 3.057ms. B Duth cvir Mebvrack: [ Coordinate Systems
o b (3 Encodar
en 4 [ Clanguage
~ 4Power Ratings
Masimum Input Voltage

Asmpbies Manufactures (Brand Narme)

e ]

PowerPMAC Messages

€ 9Enors 4 61Wamings () 1TMessages ™ T90utputs
Date Location Module Deseription

© V262012 H5315 AM Motar(2] Ampiier Amplifies Mansfacturer and Part Numbes for the Motar #2 has been changed ta ‘Defta Tau Data Systems, Inc.'and 3U AMPZ (E03443)'

© V26201835330 AM Metor(2] Encoder Encoder Fezdback FE_AQuadB, FB_ATnadB, None Accepted Suceessfuly.

SH] Terminak Offine Output

166 PowerPMAC Messages

Associating Motors with User-Written Servo and Phase
Algorithms
376



The Editor area will be displayed full screen as shown below:

Fle [t View Project Buld Debuy  Took DetoTou EtherCAT  Window Help |53 FullSereen
Metor2 -+ > U]

Select Amplfier

Manufacturor Delts Tou Data Systems, Inc. ~  PartNumber 30 AMP2 (603443) <
v LAmplifier Manufacturer

Massmunm Input Voltage
Continuous Curent
» Instantaneous Current

T end:

Name
Ampiiies Menufctures Beand Name)

Fower?|

—
0 9Erors & 61Wamings @) 1TMessages ) T90utputs

Location Module Description

6 PawerPMAC Messages
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ASSOCIATING MOTORS WITH USER-WRITTEN SERVO AND
PHASE ALGORITHMS

After writing usrcode.c and usrcode.h files these can be assigned to certain motors to run their algorithms
through the IDE. To do this, right-click the Realtime Routines folder and click on “User servo setup”:

‘= Properties

User servo setup

Build and Download Realtime Routines

Selecting this opens the following window:

=

Please select a motor number, to associate it with a user
servo or user phase routine.

Motor Number:
User Servo:
Iuser _pid_ctr j
Motor & User Phase:
Motor 7 LI Iuser - phase| j
Clear Al | Add A New Function | Apply |

In this window select the motor to associate with a user-written algorithm. Then select the User Servo or
Phase algorithm which to associate with the motor selected using the dropdown boxes on the right.
Finally click “Apply” to apply the selection. This can be disassociated with all motors from user-written
algorithms by clicking “Clear All.”

New user-written algorithm functioncan be added to the usrcode.c and usrcode.h files by clicking “Add a
New Function” which opens this dialog box:

R

New User Servo Function I

Apply

Name the function and it will be generated in usrcode.c. It’s prototype and symbol exportation will be
generated in usrcode.h.

Motor[x].Ctrl, setting it to UserAlgo.ServoCtrlAddr[x]; for phase,

Setting up custom servo algorithms with this screen will modify
A@'
Motor[x].UserPhase will be set to UserAlgo.PhaseAddr[x].

Note
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MACRO PROJECT

To add a MACRO project to the main project right click on the main menu and select Add Macro Project.

Solution Explorer - ExampleProject(10.34.9.238:PowerPC 460EX)
L=]RE

[ Solution 'ExampleProject’ (1 project)
[=Em] ExamplePro 4.9.238:Pg
C3 Clangy [#¥ | Build

[ 3 Configu Clean

- 3 Docume

_ & Log Debug »
3 PMACS Build and Download All Programs

Map PMAC Variables
Add Macro Project
Cut

X 2

Remaove
Unload Project

k=) | Properties

The MACRO Project will be added to the Power PMAC Script language folder. The MACRO project
contains a default file named stationl.pmh. The MACRO project acts as an independent project and its
contents can only be downloaded to the Power PMAC through a menu available by right clicking on the
MACRO folder. A MACRO file can also be downloaded by right-clicking on a MACRO file and
selecting Dowload Selected Files.

Solution Explorer - Solution ‘ExampleProject’ (1 project)
s | (3

[ Solution 'ExampleProject’ (1 project)

= ExampleProject(10.34.9.238:PowerPC,460EX)
imEc Language

- (3 Configuration

- [ Documentation

3 Log

[= PMAC Script Language

7 [ Global Includes

3 Kinematic Routines

[ Libraries

2]1acic

[T}~ - - -

_m_H - H'H

st Add »

3 Motio X | Delete
- O3 PLC Py Rename

k=) | Properties

Download All Macro Files

The MACRO project can be used to isolate the main system files from the MACRO-related files such as
PLCs, local settings and station settings.
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PROJECT UPLOAD

To upload a project from Power PMAC a project must be open in the IDE and presently selected. If there
are no projects loaded in the IDE or selected then the Upload Project menu will not be available. Also,
the loaded project in the IDE must not have the same name as the Active Project in the Power PMAC. If
both projects have the same name it will not be possible to open it in the IDE.

Project with EtherCAT cannot be uploaded from Power PMAC. We
do not store device esi file on Power PMAC because it will reduce
A program usable memory.
& We recommend to use Project Compare dialog and then copy
Note folder/file from Power PMAC to currently opened project from
Project compare dialog. (See Project Synchronization)

To Upload a project open the File menu and select “Upload Project from Power PMAC” menu option as
shown below:

‘@ ExampleProject - Microsoft Visual Studio (Administrator) - Experimental b

Edit View Project Build Debug Tools Test DeltaTau W

New [
Open »
Add »

|
Close

j Close Solution
Upload Project From Power PMAC
Save ExampleProject(10.34.9.235:PowerPC APM8B6xcog)  Cirl+S
Save ExampleProject(10.34.9.235:PowerPC APMB6ico) As...

i@ | save All Ctrl+Shift+S
Export Template...
Page Setup...
Print...
Recent Files »
Recent Projects »

Exit
Choose a folder in which the project will be uploaded. Within that folder the uploaded project will be
created under a new folder with the following format : “IP Address” + “Time of Day”. For example,
10.34.9.240_14 16_9 would represent a project uploaded with an IP Address of 10.34.9.240 @2:16:9
PM.
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Please select or create a folder to upload the power PMAC
project

[» | Software Projects

> | swshare

>} SWTOOLS

A| }. Temp
10.34.9.214 14 169

10.34.9.218 14 17 49

'

| 10349214 14 16 47
'

| 1034.9.218_14 207

I Make New Folder ]

If the uploaded project was encypted then the IDE will prompt the user to enter a password. If the
password is incorrect the project will get uploaded but will not be decrypted. If the uploaded project is
not encrypted then it will open in the IDE.

The following is the input box for an encypted project:

i N
Project Decryption ‘ u

This project has some encrypted files.
To decrypt the files, please provide a password.
To continue without decryption, press on Cancel button

Cancel

The IDE will prompt for the location of the uploaded project and will open the project in the IDE. The
uploaded project will be added to the current open solution.
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Solution Explorer - PowerPmac2(10.34.9.238:PowerPC460EX)
22

; Solution 'ExampleProject’ (2 projects)

E| 1 ExampleProject(10.34.9.238:PowerPC,460EX)
- [ C Language

i [ [3 Configuration

(- [ Documentation

- [ Log

[+ 3 PMAC Script Language

ERm PovierPmac2(10.34.9.238PowerPCAS0EX)|

[ [ C Language

- [ Configuration

- [ Documentation

- [ Log

- 3 PMAC Script Language

&l Solution Explorer &2 Class View

Note

If the uploaded project does not contain the source code for C
Libraries, then the uploaded project will show the files in the project
tree, but they will not exist. To be able to upload a full project with all
the source files the project must be downloaded with the “Download C
Source Files” option enabled. To protect source code, encrypt the
project. See the Project Encryption section of this manual for more
details.
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DEBUGGER

The Power PMAC IDE supports Visual Studio-style debugging for Script PLCs and Background C
Applications. The Debugger’s environment layout is different than the standard IDE environment layout.

There are two prerequisites and for debugging the program:
1. The Power PMAC firmware version must be 1.5.x or greater.
2. Power PMAC project must be built and downloaded at least once before debugging.

If Unsolicited Response window is opened while in Debug mode,

make sure that it is closed before exiting Debug mode. If the window
(o=a is not closed, then it will not be possible to establish communication

through another Unsolicited Response window as Unsolicited
Note Response windows only permit one communication channel at a time.

Debugging a Script PLC
After successfully downloading the Power PMAC project right-click the Script PLC to debug:

Solution Explorer - Solution 'DemoBox_4X' (1 project) - 3 x

J Solution 'DemoBox_4X' (1 project)
=[] DemoBox_4X(10.34.9.216)
— % Clanguage
= == Background Programs

+ 1 Include
[ Libraries
+1- [ Realtime Routines
3 Configuration
- [ Documentation
- [l Log
- |7 PMAC Script Language
: "1 Glebal Includes
[J Kinematic Routines
v [ Libraries
+ 3 Motion Programs
- [ PLC Programs

] o/ demo.pld]

|j Open
Open With...

[Z] | View Code

T [ [ [ oo

Exclude From Project
>( Delete

Rename

Download Selected Files

Debug the selected PLC

‘= | Properties

Select the context menu “Debug the selected PLC” to start the debugger.
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This will launch the Debug environment, as shown in the image below. In this environment the Terminal
and the Watch Window are visible. The Debug environment can be customized by adding additional
controls from the Delta Tau=>View menu or from the Delta Tau toolbar. These controls can be helpful in
viewing the variables or debugging programs interactively. This layout is automatically stored by the
Power PMAC IDE as the Debug environment layout and is displayed every time a Debug session is

launched thereafter.

A breakpoint can be set before or after the Debugger is launched by placing the mouse cursor onto the
line to break and then pressing F9. More information about the Debug menu is available under the IDE

Layout section of this manual.

The Debug Environment is shown and annotated below:

-

* (Debugging) - Power PMAC Suite (Administrator) —— E X =

file Edit View Project Build Debug Tools DeftaTau Window Help
SRR ey TGV T e k= Y=P
b a P 52 (2% [ He % @~ iF by ar [ =iw] aB Al

+ ¥ [\ [steckFrame: plc demo.pl step_demo i + - * @ Temminel Hé Positon [ Wetch §] Sttus @ bog Ribbon | 2 Communicaton Setup ;
« . |Terminak: Onlinel10.34:

Process: [8684] plc demo.plc ~ Thread: [1]

< demo,r” ple dema.ple|

/ CSGlobal.mygvar2 Y
/ Ptr.mymvarl 0
slp

#define LAST MOTOR 4

(jLu:a\s gl W

MK
52 Coll Stack [ 3 Breakpoints ] Command Window [(=]immediote Window | = Output [G&Pending Checkins
Ln29 Col1

Ready

5] Solution'DemoBax 4X (1
= (] DemoBox 4X(10.34.9
& [ € Language

#define MOTORS_INPOS_MASK 15
- - d X
The Terminal Window e
local amisent, mask, McrPos, timer; B CPLes
. [ Include
can be used while Ca s
(4 Realtime Routin}
@ send 2, "I130=tf\n 1=2f =tf\nI133=%f\n", I1130,1131,1132,1133 debu In - [ Configuration
- [ Doc ntation
Ldata.Coord = 1 set CS =1 [ JLUD
mypvarl = 0 5 [ PMAC Script Langu|
myqvar2 = 0 [ Global Includes
nymvarl = 0 23 Kinematic Routi
. 3 Libraries
Standard Watch window o g
Wait for next step Command . .. 5 [ PLC Programs
b d dd Ry
- can be used In addition to
/ b) W h ‘Watch: Online[10.34.9.216:55H] ~ 13X
Ymyprarin S an auce aseionad "Glenalt varidble the Debugger’s Watc p— P—
Set, Get and Display "mypvarl" -
Window —— g
send 15 5, it =3f\n", mypvarl
" is an auto-assigned Global™ variable
S and Display "myqvar2" for C5 # 1
myqvar2 .125
send 2,"mygvar? 5/B = 2.125, it is = :f\n", mygva:
d 4 ] »
Local + & X|[Output I x
Name Value Type  “|| Show outputfrom: Debug b |5 | &=
of @it o Local Loaded 'C:\Program Files (13€)\Delva Tau Data Syssems Inc\2.0\Bower BUAC Suice\PowerPACPro)ectExsmples\DemsBon_4\l -
& mask o Local
_’ MtrPos o Local
o tmer o Local

Chl

5 [ Background Prol
& [ c_demo

NS

Debugger’s built-in
Watch Window.
Displays variables in
scope
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PLC execution will be stopped on the breakpoint indicated by a red dot to the left of the selected line as
shown below:

c_demo.r plc demo.plc

// C5Global.mygvar?

/f Ptr.mymvarl

#define LAST MOTCR 4
#define MOTORS_INFOS MASK 15

open plc step_ demo
local axiscnt, mask, MctrPos, timer;

// Display I130..133

H) send 2, "I130=%f\n&Ill31=%f\nIl132=%f\nIl133=%f\n", I130,I131,I132,I133

Ldata.Coord = 1 S/ set C5 # =1

nypwvarl = 0

nygvarz = 0

mymvarl = 0

Wait for next step Command PLC executlon StOpS on
@ callsub sub.WaitForStep() 4 the Ilne Wlth the

- . breakpoint

// "mypvarl"™ is an auto-assigned "Global" wvariable

// Set, Get and Display "mypvarl"™

mypvarl = 1.125
send 2, "mypvarl 5/B = 1.125, it is =%f\n", mypvarl

f/ "mygvar2"™ is an auto-assigned "CsGlobal™ wariable

// Set, Get and Display "mygvar2" for C5 # 1

mygwvar = 2.125
send 2, "mygvar? 3/B = 2.125, it i= = %f\n", mygvarZ2

Once the program has stopped view the Debugger’s Watch Window for the values of variables that are in
scope. In the current version of the IDE the local variables are automatically displayed and the user is not
allowed to add other variables. Additional variables can be added to watch by opening the standard IDE
Watch Window (Delta Tau->Watch); set these variables’ values using the Terminal Window.

Use F11 to step into function calls or use F10 to step over functions. To stop the debugger simply press

the button from the toolbar, press Shift+F5 or select the menu item Debug-> Stop Debugging. Once
the debugging ceases the standard IDE environment is launched.
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Debugging a Background C Application
After successfully downloading the Power PMAC project right-click the Background C Application
(under Background Programs) that is to be debugged as shown below:

Solution Explorer - Solution 'DermoBox_4X' (1 project) ~ 1]

=l
J Solution 'DemoBox_4X' (1 project)
5 ] DemoBox_4X(10.34.9.216)
3 B C Language
: - [ Background Programs
s Ca S
B [ CPLCs Add >
+- 3 Include

Exclude From Project

- [ Realtime R ndde

+ 3 Configuration Rename

: j E:gcumentatlc ‘= | Properties

= [EZ PMAC Script L Download Selected Files
& £ GlobalIncl Debug the selected CApp
[ Kinematic Rootimes
+ [ Libraries

+ [d Meotion Programs
- [£% PLC Programs
i | ple demo.ple

Select the context menu “Debug the selected CApp” to start the debugger. This will launch the same
debug environment used when debugging a Script PLC.

A breakpoint can be set before or after the debugger is launched. To set the breakpoint after the debugger
is launched make sure that the Background C Application is in a loop; otherwise the program execution
will be completed and it will not encounter the break point. Breakpoints can be set by pressing F9. More
information about the Debug menu is available under in the IDE Layout section of this manual.
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The application will stop at the breakpoint set as shown below:

#define CHAR BUF SIZE 0x10000
$define LAST MOTCR 4

#define MCTORS INPOS MASK 15
void WaitForStep (void) !

int main (void) {

int fd, nok:

double getvar, getvar2, setvar;
un=signed mask, status = 0;

int axiscnt = 0O;

struct coorddata coord pos[32]:
long long lldatas

char *szdatar

InitLibrary ()

$ifdef SampleCPLC

Your code starts here

/f Shared MEM Ptr "pshm" is automatically available with Ini

S5et Motor IN POS band

for(axiscnt=0; axiszcnt < MAX MOTORS; axiscnt++)
peshm->Motor[axiscnt] . InPosBand=10;

Get a chunk of memory

The C Application’s execution
stops on the breakpoint.

At this point check the Debugger’s Watch Window for variables that are in scope as shown below:

Locals > 3 x
MName Value Type =
I (N
@ nok 0 int A
@ getvar 0 double 3
@ getvar2 0 double
@ setvar 0 double =
@ axiscnit o] int
@ status 0 unsigned int il
——— Pt sammimem ok

In the current version of the IDE the variables are automatically displayed and the user is not allowed to
add the variables. Add additional variables to watch by opening the standard IDE Watch Window (Delta
Tau->Watch); set these variables’ values using the Terminal Window.

Use F11 to step into a function or use F10 to step over a function. When stepping into a function the Call
Stack Window will display the calling sequence. The Debugger supports multiple levels of call-stacks.
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To stop the debugger, simply press the button from the toolbar or press Shift+F5 on the keyboard or
select the Debug—>Stop Debugging menu item. Once the debugging ceases the standard IDE environment
is launched.
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MATLAB/SIMULINK TARGET FOR POWER PMAC

Installing the Power PMAC Target on MATLAB

By default, the MATLAB Component’s installation folder is installed with the Power PMAC IDE. If the

PC’s operating system is 32-bit, it can be found at:

C:\Program Files\Delta Tau Data Systems Inc\2.0\PowerPMAC Suite\MATLAB Component \

ppmacTarget

To install the component in MATLAB, do the following:
1. Launch MATLAB 2013b .
2. Change the “Current Folder” to the above folder.

_inix]
1= Eps (=4 @ISaarch Documentation 2
T MNew Variable Analyze Code oE " Ve Community
E Iﬂl:llz| E Ea Find Files I&I E = L\‘? \mal E @ Preferences @ [(E_:
Open Variable Run and T t S rt
o 5 pen Variable ~ &) un and Time p— Hep Request Suppor

New MNew Open |[-|Compare Import Layout | Set Path
Script w - Data -

{7 Clear

VARIABLE

= [ Clear Commands =  Library
SIMULINK

FILE CODE ENVIRONMENT

v [ AddOns v
RESOURCES

. ¥ C: » ProgramFiles » Delta Tau Data SystemsInc » 2.0 » Power PMAC Suite » MATLAE Component » ppmacTarget »

G EE

~lp

Current Folder [GN | Command Window @

Wor... (¥

Name 5 Cﬁ New to MATLAB? Watch this video, see Examples, or read Getting Started. x

Mame :

) wiritereg.p

|| ver

%) Traj_PPMAC_file_process.tlc

%) Traj_PPMAC_ert_code_template...

#1 Traj_ppmac_default_set.p

) traj.p

%9 s|_customization.m

¥ PPMAC_param3.p

) PPMAC_param3.fig

%] PPMAC_file_process.tic

%] PPMAC_ert_code_template.cgt

) ppmac_defaul_set.p

%) PowerPMAC_Traj_make_rtw_ho...

%] PowerPMAC_Traj.tlc

%) PowerPMAC_make_rtw_hook.m

%] PowerPMAC.tlc

¥ DT _instaler.p

] DT _instaler.fig

) Create TextFilesNpmh.p

) CreateStructuredModel.p
DT_Library

Jx >>

Details

EINE0

Ready

2

3. Runthe DT _installer.p file by either right-clicking on the file in MATLAB’s “Current Folder”
window and selecting “Run” or by typing DT_installer and pressing enter in MATLAB’s

“Command Window”. The installation interface should then launch.
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_iojx

@ ;ﬁ =43 % & 9 @ @ Search Documentation Pl =
Liz, New Variable |.& Analyze Code oE @ ) [E"g Community
E.!‘—_II:I - [ Find Files J‘} E )] {0} Preferences Q
_ @ Open Variable & Run and Time 3 Request Support
Mew New Open -] Compare Import Save Simulink  Layout ﬁsdpdh Help
Seript v« Data Workspace [ Clear Workspace ~ (% Clear Commands ~  Library — ~ ~ O Add-Ons v
FILE | VARIABLE | GODE | smuLIng | ENVIRONMENT | RESOURCES |
<A = 5] 520 L » G » ProgramFiles ¢ Delta TauDats SystemsInc » 2.0 » Power PMAC Suite » MATLAB Component » ppmacTarget » - o
Current Folder ¥ || Command Window @ || wor. @
[Hame — || @ new to MATLAB? Watch this Video, see Examples, or read Getting Storted. % ||[Mame +
E
% writereg.p *»> DT installer

[ ver
] Traj_PPMAC_file_process.tlc

) Traj_PPMAC_ert_code_template...
2 Traj_ppmac_default_set.p

) traj.p

) s|_customization.m

#2 PPMAC_param3.p

£ PPMAC_param3.fig

&) PPMAC_file_process.tic

%] PPMAC_ert_code_template.cgt

C:\Program Files\Delta Tau Data Systems Inc\2.0\Power PMAC Sui

Delta Tau Data Systems Inc.
Platform Microsoft Windows 32-bit detected.

You may continue installing/uninstalling Power PMAC Target.

2 ppmac_default_set.p fx > . .
s ilo roads 1o | e e e s . iz

%) PowerPMAC_Traj.tlc A
be run ) PowerPMAC_make_rtw_hook.m 2= A
%) PowerPMAC.tc g Newioess i woTon

P ) DT_nstaller.p

) DT_installer. fig
#1) CreateTextFlesNpmh.p Install
2 CreateStructuredModel.p

DT_Library |

Uninstall

info== MATLAB R2013b detected ;l

DT_installer.p (P-code) ~ K| ;I LI <l

4. Press Install and if the MATLAB version is 2013b installation will complete successfully, as
shown below:

) Delta Tau Power PMAC Target & Library Insts — o] x|

A DELTA TA

Dats Sys Ine.

NEW IDEAS In

Uninstall |

info== MATLAB R2013b detected ;[
info== PPMAC Target file version matched

info== ppmacTarget folder added to MATLAB path

info== ppmacTargetDT_Library folder added to MATLAB path

info== Target and Library path added

info== Installation is successful, Please restart MATLAB now

5. Exit MATLAB and launch it again.
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How to use Simulink to Generate User-Servo C Code

After installing the Power PMAC Target on MATLAB Simulink can be used for model development and
C code generation. The C code can do user servo algorithm tasks or any mathematical calculation that
needs to be run at a determined interrupt (i.e. at a multiple of Power PMAC’s servo interrupt).

The following example shows how the user can design a PID algorithm in Simulink, use the Target to
generate the C code expressing the algorithm and then deploy the C code through the Power PMAC IDE
as the control algorithm for any motor (virtual or real).

Example: Modeling PID Control of a Brush Motor

Step 1: Design the Model

First, the model should be designed in Simulink with the proper parameters and then verified using the
Simulink source and sink blocks if necessary. The following is an example PID control algorithm model
for a brush motor whose transfer function is approximated by

Y@ _ 183
R(s)  s2'

where Y(s) is the output from the motor and R(s) is the input to the motor.

To learn more about how to find an approximation for the motor,
= Delta Tau’s Servo Analyzer application can be used. The Tuning
o application in Power PMAC IDE can also be used for this purpose.

ote

Note that the values put for the derivative blocks need to be multiplied by this motor’s servo rate, which is
the rate at which the servo algorithm will be executed, and the integration gains need to be divided by that
value. For example if the algorithm is going to be used as the user-servo routine for Motor 1, then in the
Gain Value property of the derivative block, put the numerical value of

Motor[1].Servo.Kvfb*Sys.ServoPeriod*Motor[1].Stime,
and use the numerical value of

Motor[1].Servo.Ki / (Sys.ServoPeriod * Motor[1].Stime)
for the integrator gain. In this example, Kvfb=1500 and Ki=0.01 are used and the servo rate is the default
value of Sys.ServoPeriod=0.00044274211. Motor[1].Stime=1 and Kp=45 are set. In other words,

1500*0.00044274211 and 0.01/0.00044274211 are the values put in the Gain values of the derivative and
the integrator gains, respectively.
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" . PIDmodel

=lofx|

File Edit View Display Diagram Simulation Analysis Code Tools DeltsTau Help
i = - ol i
ez v & el AR MO N2 ORQILE [Normal I [RR@ R =R
PIDmodel |
® PIDmodeI -
& Dac Biss
v — ] =)
> K {z-1) Scopel
= Tsz
Discrete Derivative
183
[z 9 = 2 -y —
Step Gain Saturation Zero-Crder Plant Model Zero-Order Scope
Held Transfer Fen Hold1
o KTE
z-1

Discrete-Time:

Integrator
»
Ready [100% ode3

The model can be tested by starting the simulation and checking the results. If the results are not
satisfactory, the parameters can be changed and tuned in Simulink before code generation starts.
For this example, here are the plots Scope and Scopel, showing a step response:

J Scope

Sea<wi|0%% 08 S

Time offset: 0

) Scopel

) scover
Sella<wiD%% BEa S
_._1
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Step 2: Include Delta Tau Library Blocks in Simulink

The second step includes using the Delta Tau Library blocks in Simulink as for the inputs and outputs of
the algorithm. To do so, launch the Simulink Library browser. The following picture shows how the
Delta Tau library looks after the Power PMAC Target been successfully installed on MATLAB.

=lolx|

File Edit Wiew Help

el 1 » [Entersearchterm =| @& &4

Libraries wary: DELTA TAU PPMAC Library | 1 | »
& (*a| Simulink
- ["&| Control System Toolbox 7 py  PPMAC_INPU-

8 [ DELTA TAU PPMAC Library v T
- [*a Embedded Coder

- |*a| Real-Time Windows Target
- [*&| Simulink 30 Animation

- [*&| Simulink Coder

-[*4| Simulink Extras 4o PPMAC Semvo-
Stateflow W _RTN

=", PPMAC_OUT

&, PPMAC_Traj

Showing: DELTA TAU PPMAC Library Y

The library includes 4 blocks:
e PPMAC_INPUT
e PPMAC_OUT
e PPMAC _Servo_RTN
e PPMAC_Traj

The PPMAC_INPUT and PPMAC_OUT blocks can be used anywhere the user needs to have access to a
memory location in Power PMAC. Use PPMAC_INPUT to get data values from Power PMAC to use in
the algorithm and PPMAC_OUT to set (write) data values to Power PMAC. After putting one of these
blocks into the model double-click it to set the memory location with which it is associated. Double-
clicking an input block will bring up the following screen:

Source Block Parameters: PPMAC_INPUT1 x|
— (mask) (link)

DeltaTau PowerPMAC
Shared memaory access

ex) Motor[1].ActPos
P[13]

— Parameters

Shared memory alias for input

oK I Cancel Help Apply
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Here are some examples of memory locations:

Pshm->P[1]
Pshm->Ddata[0]
Mptr->ServoOut
Mptr->lgCmd
Pshm->Motor[3].Kp

This screen below is displayed when an output block is double clicked:

Sink Block Parameters: PPMAC_OUT x|

~ (mask) (link)

DeltaTau PowerPMAC
Shared memory access

ex) pshm->Motor[1].ActPos
P[13]

— Parameters

Shared memory alias for output

oK Cancel | Help | Apply

This screen below is displayed when an return block is double clicked:

Sink Block Parameters: PPMAC_Servo_ RTN 5'

(mask) (link)

DeltaTau PowerPMAC
Servo Return Block
Mptr->ServoOut = <Inport Signal=

oK I gancell Help | Apply |

At this point saving the test model as a different name and then working on the new model for code
generation is recommended.
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In this example there are three input blocks, one output block and one servo return block used and the
parameters are set as shown below:

", PIDmodel_CG ol x|
File Edit Wiew Display Diagram Simulation Analysis Code Tools DeltaTau Help
= A = (el . 22
iRd | S -E-d P ORGICE [Normal @~ ea~
PIDmodel_CG |
& ||Pa|PIDmodel_CG hd
@
G -~ =
» K (=1 / Scope1
= Tsz
PPMAC_INPUT2
. Dis orete Derivative pshm-=F{1] Dac Biss .
& #*Q_’Iﬁ > o~y & rﬁ—
v Gein Saturation ’// LV 4
FPMAC_IMFUT PRMAC_Servo_RTH PPMAC_INPUT1
Mptr-=DesFos . Mpt-=ActPos
N 4
v
PPMAC_OUT
pshm-=P[2]
»
Ready [100% ode3 4

Mptr->DesPos and Mptr->ActPos are used to have access to the desired position and actual position of
the motor that runs this servo algorithm, respectively. Pshm->P[1] is used as an input; its value will be
added to the corresponding connected signal. Pshm->P[2] is also used in an output block to get the value
of the connected signal and write it to P[2] for parameter monitoring or other purpuses.

The PPMAC_Servo_RTN block can only be used once in a model. The value of the connected signal to
this block will be written to Mptr->1qCmd, which is the DAC output of the motor running the servo
algorithm. If this block is used, the model needs to be built and the C code needs to be generated with the
PowerPMAC. .tlc target, which generates servo algorithms, and not PowerPMAC_Traj.tlc, which
generates trajectories. PPMAC_Traj block can also be only used with the PowerPMAC_Traj.tlc target
and not PowerPMAC..tlc.

The models that include Deltau Tau’s Power PMAC Library blocks can only be used for the purpose of
code generation and not simulation (i.e. they cannot be used in Simulink at runtime).
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Step 3: C Code Generation

The third step is to generate the C code. Open the model’s “Model Configuration Parameters” dialog box
which can be found at the “Simulation” menu or by pressing Ctrl+E. Go to the Code Generation pane of

the dialog box and choose PowerPMAC.tlc as the System Target File as shown below:

Q(nnﬁguraﬁnn Parameters: PIDmodel_CG/Configuration (Acti il
Selact: | Target selection =
- Solver
System target file: |grt.tic ml
-~ Data Import/Export ¥ g Ig
B O.ptlmlza.tmn Language: IC j
- Diagnostics
+Hardware Implementation Description: Generic Real-Time Target
+-Model Referencing
G- Simulation Target Build process
(- Code Generation ’7 : :
— Toolchain settinas
System Target File Browser: PIDmodel_CG LI
System Target File: Description:
asap2.tlc ASAM-ASAP2 Data Definition Target =5
autosar.tlc LUTOSAER
ert.tlc Embedded Coder
ert.tlc Create Visual C/C++ Solution File for Embedded Coder
ert_shrlib.tlc Embedded Coder (host-based shared library target)
grt.tlc Generic Real-Time Target
grt.tlc Create Visual C/C++ Solution File for Simulink Coder
idelink ert.tlc IDE Link ERT
idelinkgrt -Ele IDE Link GRT |
EPcuwerPI-IAC Bl DeltaTau PowerPMAC Target
PowerPMAC Traj.tlc DeltaTau PowerPMAC Trajectory Generation Target |
realtime.tlc Run on Target Hardware —
rsim.tlc Rapid Simmlation Target
rtwin.tlc Real-Time Windows Target |
rtwinert.tlc Real-Time Windows Target (ERT) LI
Full Name: C:\Program Files\Delta Tau Data Systems Inc\2.0\Power PMAC Suite\MATLAB Component\ppmacTarget\PowerPMAC.tlc
OK I Cancel | Help | Apply | ]
-

‘) 0K I Cancel | Help |

Apply |

Setting PowerPMAC.tlc as the system target file forces the Simulink Coder and Embedded Coder to
generate C code that is compatible with Power PMAC’s memory structure and can be downloaded to
Power PMAC. If the servo rate is different than default it needs to be set here at the Solver pane under

Fixed-Step Size.

Apply the changes in the Model Configuration Parameters dialog box and save the model again. Return to

the dialog box and press the Generate Code button in the “Code Generation” pane. The C code will be

automatically generated and saved in MATLAB’s current folder. A report including the C code (.c source

and .h header files) will be automatically opened and saved in the same folder as well.
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Click on the links on the left tab of the report, shown below, to see the generated C code:

Lo/
Back | Forveara| | Code Generation Report for 'PIDmodel_CG'
Contents Summary
Summary

Code generation for model "PIDmodel_CG"
Subsystem Report

Code Interface Report Model version 1.55

Traceability Renort Simulink Coder version 8.5 (R2013b) 08-Aug-2013
C source code generated on Fri Dec 06 11:54:05 2013

Static Code Metrics

Report Configuration settings at the time of code generation: click to open

Code Replacements Code generation objective: Execution efficiency

Report Validation result: Not run

Generated Code

[-]1 Model files
PIDmodel_CG.c
PIDmodel_CG.h
PIDmodel_CG_private.h
PIDmodel_CG_types.h

[=1 Utility files
rtwiypes.h

[-1 Interface files

rtmodel.h
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Step 4: Deploy the Model in the Power PMAC IDE

The fourth step is to deploy the model in the Power PMAC IDE. To do so create a new folder, preferably
in MATLAB?’s Current Folder. Launch the Power PMAC IDE and create a hew project in that folder. In
the Power PMAC IDE, open the “Solution Explorer” window and then the C Language—> Realtime
Routines folder. Right click on the “Realtime Routines” folder, choose “Add Existing item...” (as shown
below) and then go to the folder where the generated code was saved.

% Power PMAC Suite (Administrator) ;IEI!I

Fle Edt View Project Buld Debug Tools DeltaTau Window Help

p-E-SE | % BRI -~ - 8- b b - AnycPU - | @ w0 - =

i Terminal B

osition [ Watch J§llstatus i Jog Ribbon | 4% Communication Setup _

mact (1project) » 1 X
[ Solution ‘PowerPmacy’ (1 project)
= ] PowerPmac1(192.168.0.200)

Bl [ Clanguage

[ Background Programs

| - CdcPcs
[ Indude
H [ Libraries
[INCIERY R <altime Routines

Motor{2] Pos |0
Motor{2]Act... |0
Motor(2] Ppos |0
]
0

1

2

3

4 |Motor{2] Des...
5 |Motor(2] desi
6

7

3

9

Sys.ServoCo... | 4410469000 ||
CamTable[0].. |0
CamTable[0].. |0
CamTable[0]... |0
10 |#2p 0.00000
11| moter(2] Co... |0

12 | motor(2] Des.
13 | moter2] ho..

(22| Properties

User servo setup

[ Configuration
[Z3 Documentation
[ Log

[ PMAC Script Language

Build and Download Realtime Routines

CIE]

|

Add all of the generated .c and .h files as shown below:

4% Power PMAC Suite (Administrator) - Dlﬂ
File Edit Wiew Project Buld Debug Tools DeltaTau Window Help
gl - H e % B9 -™ - 8-E | b Debu ~ Any CPU - | % 100 - "
E'Termina\ :_::Pnsihnn EWah:h .5131L|5 'Jng Ribbon ﬁ Communication Setup  _
Watch: Online[192, 168.0. 21
- Command | Response
» 0 |Motor2]lqC.. |O ; Solution 'PowerPmact’ {1 project)
1 E- ] PowerPmac1(192.168.0.200)
2 X
3 - ml Search PIDmodel_CG_ppmac @l
4
5 | Motor Organize =  Mew folder = ~ @
- " N -
6 |SysSe . Power PMAC Suite Application =1 MName | Date modified | Type =1
7 CamTz PowerPmacSuite . html 12/6/2013 11:54AM  File folder
8 CamT:z
9 |CamTz [ Favorites
10| #2p Bl Desktop
Download:
11| motor] kJ. ownloads
1| Recent Places
12 | motor].
13 | motor: 4 Lbraries e 5 Header file
- il = Documents ! bl . i
e 9 Do [ buidinfo 12/6/2013 1L54AM  MAT File E
L usic |7 codeinfo 12/6/2013 11:54 AM AT File -
=/ Pictures . .
|7 rtwtypeschksum 12/6/2013 11:54 AM MAT File
gﬂ Subversion
E Videos || PIDmodel_CG_ref.rsp 12/6/2013 11:54 AM RSP File |
x4l | »
File name: |"PIDmodel_CG" "PIDmodel_CG" "PIDmodel_CG_private” "PIDmodej IAII Files (*.*) j
Add v Cancel |
i
~ | | Folder Hame
1] | L4 Name of this folder
I =] Output |j5 Error List | 2 Task Listﬁﬁnd Results 1 |
¥
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The generated files are saved in a folder in MATLAB’s Current Folder at the instant when the user-
clicked on the “Generate Code” button on the Model Configuration Parameter’s dialog box. The name of
the folder is the same name as the model but with a _ppmac suffix.

Right-click on “Realtime Routines” and choose “User Servo Setup,”. Choose the number of the motor
that will execute the servo algorithm, select the User Servo’s name and then press Apply, as shown
below:

% Power PMAC Suite (Administrator) ol x|
File Edit View Project Build Debug Tools DeltaTau ‘Window Help
L 52 & -0 - B -E | b Debug - Any CPU - | =% 100 = ;3] ‘_'
= a = =
E=0PE a0 &5 S -]
Watch .51311]5 ‘Jog Ribbon ﬁ Communication Setup _
Watch: Online[1¢ iti Follow... » 1L 3 | Solution Explorer - Solution 'PowerPmact’ (1 project) + I X
b 0 |Motorf2]lgC... (O 0 #2 ;SDIuhnn ‘PowerPmacl' (1 project) =
1 |Motor[2lPos |D = x G [ PowerPmaci(192.168.0.200)
: B 5 € Language
2 |Motor[2]. Act.. (O = ) = [ Background Programs
3 |Motor[2].Ppos - ITWLYDES.h 3 crLes
4 |Motof2)Des.. [0 - o i 'j{ld“de
- ibraries
. G| I I
5 |Motor[2] desi.. |0 User Servo Setup =10 il - & Realtime Routines
6 |SysSernoCo.. | - '€ pidmodel_cg.c
= Please select a motor number, to associate it with a user W pidmodel_cg.h
7 _|CamTablell].. |0 sepyp or user phase routine. W' pidmodel_cq_private.h
8 |CamTablel0].. |0 mMotor Number . i! pidmodel_cg_types.h
9 |CamTable(0]... [0 i : f‘de'-hh
Mator 1 rtwtypes.
10 (#2p C @E usrcode.c
11 |motor{2].Co... |D B usrcode.h —
12 |motor{2].Des... |0 B~ 3 Configuration
B [+ [ Documentation -
13 Imotorf2Lho... |0
rovd chars: 78, resp tirr Properties v 4 X
TR N Clear Al | Add A New Function Aoply | Realtime Routines Folder Properties -
== Pl
F= |
Show output from: Build "kl B mise
Please wait while setting up the compile o« Eolder Name Realtime Routines
Please wait while comparing the project (P
There is no project loaded in the Power DM
~ | Folder Name
< | L4 Name of this folder
I =] Output |:“5'Error List | & Task List I_ﬂ Find Results 1 ‘
Ready v

Add any other necessary files to the project right-click the Project and then click “Build and Download”.
The selected motor’s user servo algorithm will start running as soon as the motor is activated and enabled.
To activate the motor issue a Motor[1].ServoCtrl=1 command and to enable it, issue a #1j/ command
from the terminal Window. To verify that the motor is using the user servo algorithm, check the value of
Motor[1].Ctrl. If it is set to UserAlgo.ServoCtrlAddr[i] then it is using the user servo algorithm.
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Step 5: Verify the Result

To verify the result give the same desired position input to the motor that was commanded in Simulink
(e.g. a Step input of 1000 cts for 0.5 sec). This could be done using the IDE’s Tuning application (from
within the IDE, click Tools>Tune). The following image shows a real result from Motor 1 on a UMAC
Demo rack:

=lolx|
Select Motor ' Cument Loop Tuning | Open Loop Test | Posttion Loop Autodune  Pesition Loop Interactive Tuning |T|E|jedury Preiter Setup | Adaptive Control Setup I Interactive Fitter Setup |
T i Feedback Gains Trajectory Selection
- Motor

i Motor 3 Proportional Gain (Kp) 100 Step | Ramp | Parabolic Vel I Trapezoidal Vel. | S-Curve Vel | Sinusoidal I Sinesweep | User Defined |
- Metor 4 Derivative Gain 1 (Kvfb) o000 [~ Select Step Move Parameters

Derivative Gain 2 (Kvifb) ID Step Size |1DDD mu

Integral Gain (Ki) ID.DDE’EEE’EE’EE

Step Tme  |500 ms
i~ Feedfi d Gaing

Velocity Feedforward Gain 1 (Kvif) IZSDD
Velocity Feedforward Gain 2 (Kviff) ID

Acceleration Feedforward Gain (Kaff) ID Do a Step Move
Friction Feedforward Gain (KFf) ID
=T
ptions

File View Tools

erthe Move Move

Kill Motor r Move in 8neNDirEdinn N :7_:7—7: 7 I:— ms Repetitive
i After The Move

r— Select Plot kems
Filter Calculator

| Left Auis Fosttion vl
Right Az Servo Command vl

Show Servo Block Diagram |

or Type Servo Algorithm — Position Loop Fitter Info. Trajectory Preiter Info.

Servo Command (m unit) (10°3)

100 200 300 400 500 600 700 800 900 1000

Time (ms}
Peak Magnitude = 1339.50 counts.Peak Time = 4560 ms.
Rise Time = 15.94 ms.Overshoot = 33.3 %.Damping Ratio = 0.33 .
Matural Frequency = 13.33 Hz.Settling Time = 109.43 ms.

The result of the step response from the Tuning software should now be compared with the step response
obtained from Simulink previously to see how closely the model matches the real response.
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Using Tunable Parameters in Models and Code

The parameter values in the previous example model (e.g. Kp=45, Kd=1500*0.000442,
Ki=0.01/0.000442) are hard-coded in the generated C code. In the last example, after a test run of the
project in Power PMAC IDE, if the value for any of those parameters needs to be changed then the C
code needs to be changed and the whole project be built again and downloaded again.

Here is how one can generate C code with tunable parameters. These parameters could then be changed
dynamically as the program is running.

Example: Variable Kp, Kd, and Ki

In the Simulink model, replace the model parameters with Kp, Ki and Kd. Do not specify these
parameters inside the derivative or the integrator blocks themselves; the gains must be separated from the
integration or differentiation blocks (see the following picture):

" PID_CG_P =Io] x|
File Edit Wiew Display Diagram Simulation Analysis Code Tools DeltaTau Help
Ui =] - b
iR | ko Ad=ME RO (&) ¥ finf INormai =D v e v
PD_CGP |
® |Palro_cc P A
S} 2
: - =
K [z-1
— —P Tz / Scopel
Gain2 | — PPMAC_INFUTZ
. Discrete Drerivative s hm->F{1] Dac Biss )
4 A 7
- rﬁ—»@——» Ko > o - J_ﬁ—
v Gain Saturation L v
PPMAC_INPUT PPMAC_Servo_RTN PPMAC_INPUT1
Mptr->Des Pos l%’ : Mipt->ActPos
Gainl  pisgete-Time /:_
Integrator ‘1 /

PPMAC_OUT
s hm-=F[2]

»

Ready

[100%6

FixedStepDiscrete 2

The parameters Ki and Kd can be put as gains before the integrator and derivative blocks, respectively.
The values of 0.00044274211 and 1/ 0.00044274211 (i.e. the numerical values of the servo period and its
inverse, respectively) need to be set for the gains of the Integrator and Derivative blocks, respectively.
The numerical values of Kp=45, Ki=0.01 and Kd=1500 also need to be present in MATLAB’s base
workspace. To do so, type Kp=45; Ki=0.01; Kd=1500; in the MATLAB command window.

Before generating the C code in the Simulink Model, click on the “DeltaTau” menu, then “Parameters”,
and then “Model Validation”. A message will ask if the parameter’s numerical values need to be attached
as a preload function to the model or not. If “Yes” is clicked the next time the model is opened the same
numerical values for Kp, Kd, and Ki will appear in MATLAB’s workspace. These numerical values will
be used only as an initial value for the parameters; the parameters could be changed later when deployed
in the Power PMAC IDE. In the “Model Validation” program check the model to make sure that only
acceptable Simulink blocks are being used. MATLAB does not yet support some Simulink blocks like the
“Discrete Derivative” and “Discrete Integration” for parameter tuning. Many other blocks like “Gain” and
“Constant” are supported. Using these two blocks with tunable parameters is often enough for many
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models. Note how the Gain blocks are used in the above example in order to tune parameters affecting the
“Discrete Derivative” and the “Discrete Integration” blocks.

Next, in the Simulink model window, click on the “Delta Tau” menu, then “Parameters” and then
“Parameter Assignment”. A dialog will open which asks the user about the memory location in Power
PMAC to which the model parameters should be saved and from which to be updated when the project is
running. There are three options: Sys.DData[i] user buffer memory, Global Variables (P-Variables), or a
custom memory location as shown below:

-} Delta Tau, Power PMAC Tunable Parameter Set Up — |EI |1|

MATLAB to Power PMAC memory mapping rule

' User shared memory buffer Ddata starting at I 1
{" Global shared memory buffer (P variables)

™ Custemize "Initial Valu e(s)" andfor "PPMAC Memory Location(s)"

Parameter Name | Initial Value | PPMAC Memory Location | PPMAC IDE Symbol
1 |kd 1500 Sys.Ddata[1] _Kd
2 |k 0.0100 Sys.Ddata[2] _Ki
| 3 |kp 45 Sys.Ddata[3] _Kp

Update the parameters every
I SO0 servo execution Create files Restore default seftings |

The parameters will be updated every 500 servo cycles by default. This number can be changed using the
provided text box. The user can also change the initial values of the parameters here as well (in addition
to in the MATLAB workspace). The Power PMAC memory location is also displayed. The Power PMAC
IDE symbols correspond to the symbols that will be created in the Power PMAC IDE project. The user
can write to these variables (e.g. _Kp, _Ki, _Kd) and change the values of the adjustable parameters on
the fly through the Terminal Window, PLC, a motion program ,or in other C programs.

Click on the “Create files” button. When clicked, the model closes and a new model with the same name
but with an additional “_* suffix is created and opened. This model will be used for code generation. This
model has structured, tunable parameters. A new folder is also created in the same folder as the first
model. This folder is named after the first model with “ param_ppmac” suffix. This folder includes 3 text
files named ... param_update.txt”, “... param_initial.txt” and “... MATLAB_definitions.pmh”, which
will be used later.

Start the process of code generation for the new model whose name ends with “ . To do so, as explained
in the last section, in the Simulink model, open the “Model Configuration Parameters” dialog box from
the “Simulation” menu (or pressing Ctrl+E). In the “Code Generation” pane, go to “Target selection” and
then “System Target File”. Click “Browse” and choose the target. Choose “Power PMAC.tlc” for general
math and/or control loop algorithm (user-servo) code or choose “Power PMAC _Traj.tlc” for the custom
trajectory generation target. Tunable parameters are used in the same way for both these targets. After the
target is chosen, save the model, then go back to the “Model Configuration Parameters” dialog box. Go to

MATLAB/Simulink Target for
PowerPMAC
402



the “Code Generation” pane and click on “Generate code”. The generated code will be saved in
MATLAB’s Current Folder and a report that includes the generated code will launch. The code is saved
in a folder named after the original model with the “  ppmac” suffix.

The Generated code can be deployed the same way as explained in the last section to the Power PMAC
IDE project, with the only difference being that the file named “... MATLAB_definitions.pmh” saved in
the ““... _param_ppmac” folder also needs to be put in the Power PMAC IDE project in the Script
Language—>Global Includes section. See the following picture for an example.

Power PMAC Suite (Administrator) - II:I Iil
Ele Edit Wew Project Buld Debug Tools DeltaTau Window Help
A-E-Ed | %@ 9-™- &8k peu ~ Any CPU - | [ 100 - R E

S22 0P8 EBAaB AL

= ==
T SERR R s

j'_l’erminal ;}_; Position Hﬂatch . Status ’ Jog Ribbon ﬁ Communication Setup  _

» 0 |Motor2]lgC... |0 - Mumsec #2 0.00 m J Solution 'PowerPmacl (1 project)
1 |Motor[2].Pos |0 rtwtypes.h | rtmodel.h s x | B~ j PowerPmac1(192.168.0.200)
oy = = [ C Language
2 |Motor{2] Act... |D - . = [ Background Programs
3 | Motor{Z] Ppos |0 2 File: PID CG P .c ~ B 03 CPLCs
S - [ Indude
4 |Motor{2] Des... |0 4 * Real-Time Workshop c [ [ Libraries
3 |Motor2]des... |0 3 - B [ Realtime Routines
6 |Sys.ServoCo... | 5377.224.000 8. % Model version b € pid_cg_p_.c
7 * Real-Time Workshop f: B pid_cg_p_h
7 |CamTable[d].. |0 B * Real-Time Workshop £ h pid_ca_p__private.h
& |CamTable[0]... |0 9i * TLC version fi! pid_ca_p_ types.h
9 |CamTable[0]... [0 10 * C/C++ zource code gel I! rimodel.h
1 * b’ rtwtypes.h
10 | #2 0.00000 o =
P 12 * Target selection: Po € usrcode.c
11| motor{Z].Co... |0 13 * Embedded hardware se. ||| | _ 77 h usr.code.h
12 | motor[2].Des... [0 14 * Code ge neratlion obje: g S Eonﬁgura;r;n
. . ocumentation
15 * Validation result: MNi
13 |motor[2].ho... |0 LI . y g g :;ics .
. - =] cript Language
revd chars: 78, resp time: 1.465ms 1 ii" _______ . :___ILI & [ Giobal Includes
Terminal: Online[192.168.0.200:55H] » 01 X > || motorsettings1234.pmh

|7 pid_cg_p_matlab_definitions.pmh
- [ Kinematic Routines
- [ Libraries

1 pa— - o = [ [ Motion Programs
€ tt t -
ease wal whlle se ing up e CONE & PLC Programs

Please wait while comparing the proje

There is no project loaded in the Pow )
Properties +* 1 X

Output > 1 x

e
4| | »

| (5] Output |3 Error List || Task List [ Find Results 1

Ready Ln 14 Col 16 Ch 16 NS~

To tune the parameters using the variable names created in the .pmh file. For example, command
“ Kp=44” in the terminal window to set the Kp parameter equal to 44.
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How to Use Simulink to Create a Trajectory

The Power PMAC Target can be used for generating trajectories as well. The generated trajectory will
command motors (not axes) individually. The trajectory can be made by using the PPMAC _traj block
made specifically for this purpose. It can be found in the “Simulink Library Browser” in “Delta Tau
PPMAC Library” within Simulink. The input signal to the PPMAC_Traj block will be the position signal
commanded to the motor. More than one trajectory can be made in every Simulink model. Out of each of
the PPMAC_Traj blocks, only one trajectory is made. For example, five PPMAC_Traj blocks in a
Simulink model makes five trajectories, each of which could be run on any motor. These trajectories need
to have distinct names. The names of these

trajectories will be used to create a flag which x|
can be used (in addition to a motor number) to it
start the trajectory for that specific motor. For Defta Tau Power PMAC

example if the trajectory is named “Sintraj,” to Custom Trajectory Generator Block (Subsystem)
start this trajectory for Motor 4, user needs to
issue the command “SinTraj flag(4)=1". The
trajectory will run as long as it is defined in the

— Parameters

Trajectory Name

Simulink model. The total amount of time that
the trajectory runs is fixed and cannot be Time max (in sec)
changed; it must be defined in the Simulink |s

model in the PPMAC _Traj block’s parameters.
On the right is a screenshot from double-clicking

the block: OK | Cancel | Help | Apply

“Trajectory Name” and “Time max” (in seconds) are the two parameters that need to be set for every
PPMAC_Traj block.

Trajectories are usually made using the Simulink source blocks. All the time parameters (if there are any
that need to be set in blocks) must be set in units of seconds. Frequencies must be set in Hz. To access the
“Source” blocks launch the “Simulink Library Browser”, then go to Simulink->Sources. Most Simulink
blocks can also be used in the model. Delta Tau does not support the following “Source” blocks for
trajectory code generation using the PowerPMAC_Traj.tlc target:“Counter Limited”, “Digital Clock”,
“Enumerated Constant”, “Random Number”, “Unified Random Number” and “Band Limited White
Noise”. Other “Source” blocks, however, can be used for this purpose. To check if other blocks in other
libraries are supported, check the Simulink Coder’s list for “Supported Blocks for Code Generation” in
MATLAB’s documentation.
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Example Trajectory Generation Model

The following is an example of how to create a model in Simulink. The following picture shows the
model of a time-based sinusoidal input. The sine wave uses, Amplitude=1, Bias=0, Frequency=5 rad/sec,
Phase=0 radians and Sample time=0 sec. The Gain K1 has the value 1000 in the workspace. The picture
also shows the results in a Scope window for a 7 sec simulation. After the designer checks and accepts the
result in the Scope, the scope block can be replaced with a PPMAC_Traj block, as shown in the image
below:

SETT| - ocove J=TE
File Edit View Display Diagram Simulation Analysis Code Tools DeltaTau Help = @ ”a"((" §\ | IE‘ ﬁ E| » N
b~ 8 HEe-E- 40P = O F  ~0v -
mymdl I
® || %a mymd| -
@
ez T R S T A R I Y S R I R
=3
|n i ,{% ol |:|| ........
Sine Wave Gain Scope
»
Ready [100% FixedStepDiscrete 7

The following image shows a model which has the same Sine Wave and Gain blocks but the Scope has
been replaced with a PPMAC_Traj block for which the trajectory name is set to SinTraj and the Max
Time set to 7 sec. The PPMAC_INPUT and PPMAC_OUT blocks can also be used in trajectory
generation models. In this example, a PPMAC_INPUT block with memory location address
Mptr->ActPos and a PPMAC_OUT block with address pshm->P[1] are used. This way, the signal that
is input to the PPMAC_Traj block, the desired position, is subtracted from the motor’s actual position and
thus the following error is written to the global variable P1, as shown below:

=lolx|
File Edit View Display Diagram Simulation Analysis Code Tools DeltaTau Help
[Hid —_ r = v iid
b~ & el M= MR O N CRICR Y O R -
mymdl |
@ | [#a|mymd -
@ A
I3 n K1 ';df—
d = 4
= Sine Wave Gain ,f
PPMAG_Traj
SN N /A
4 4
PPMAC_INPUT PPMAC_OUT
Mptr-=ActPos pshm=F{1]
»
Ready [100% FixedStepDiscrete 7

The PPMAC_Servo_RTN block cannot be used for trajectory generation models; it gives an error when
compiled with the PowerPMAC_Traj.tlc system target file. Since there is a tunable parameter K1 in this
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model, click on DeltaTau->Parameters—>Model Validation, thereby attaching the parameter as a preload
function to the model. Next, click DeltaTau->Parameters—>Parameter Assignment is clicked. Leave the
parameters at default and click “Create files.” The new model is named as ““..._param_ppmac”. The three
files named “mymdl_param_update.txt”, “mymdl param_initial.txt” and

“mymdl MATLAB_definitions.pmh” are created and saved in the “mymdl param_ ppmac” folder. Next,
in the model named “mymdl_”, which is automatically generated, select the menu item
Simulation->Model Configuration Parameters—>Code Generation pane, choose the system target file
“PowerPMAC _Traj.tlc”, and then save the model again. In the “Model Configuration” dialog box, in the
“Code Generation” pane, press the “Generate code” button. The code generation report will open
automatically and the generated code will be saved in a folder called “... traj ppmac” where “...” is the
model’ss name (e.g. “mymdl _traj ppmac” with model name of “mymdl_”).

Next, create a project in the Power PMAC IDE and import the generated .c and .h files to the project. In
addition to those, the two .pmh files named “... Traj MATLAB_Defs.pmh” and
“...MATLAB_definitions.pmh,” which can also be found in the ““... traj ppmac” folder need to be added
to the Power PMAC IDE’s project in the Script Language-> Global Includes section. The following
picture shows the files added to the project:

Power PMAC Suite (Administrator) = IEI Iil
File Edit Wew Project Buld Debug Tools DeltaTau Window Help
-5 H o % BB 9-~-&-B| b Debu ~ Any CPU ~ | [ i100 - | &5l gof ‘_'
BRiae|EsE =2 088885 -]
_-'I_'erminal _';L{Eosih'on Hﬂab&:h .§tahJs ';og Ribbon _ﬁ Communication Setup _
Watch: Online[192.168.0.200:55H] = 1 X
- Command | Response
» 0 |Motor2]igC... |D 2 m imsec 2 0.00 - [ CPLCs -
1 |Motor2].Pos |0 mymdl_. | rtwtypes.h | riw_solver.h ¥ X - [ Indude
] — i [ Libraries
2 |Motor[2] Act.. |0 - . = Bl |5 Realtime Routines
3 | Motor(2].Ppos |0 i * File: mymdl .c ol @ - €
b . A | | I S i mymd|_.h
4 |Motor(2].Des... |0 4 *# Real-Time Workshop cod¢ ||| |  i. .; mymd__private.h
5 |Motor[2].des... |0 5 . | e fy' mymd|__types.h
6 |Sys.ServoCo.. | 82,996.000 & * Model version |/} i e b rtmodel.h
7 * Real-Time Workshop £il: ||| | i ﬂ riw_continuous.h
7 |CamTable(0].. |0 8 * Real-Time Workshop £il. ||| | P i rtw_solver.h
& |CamTable[d]... |0 9 * TLC wersionm M|+ ke i! rbwtypes.h
8 |CamTable[0]... |0 10 * C/C++ =ource code gene: ----®q usrcode.c
102 0.00000 S (/e W usrcodeh
P . 12 * Target selection: Powe: H- [ Conﬁguraﬁo_n
11 | motor{2].Co... |0 LI 13 * Fmbedded hardware selelT - [ Documentation
revd chars: 76, resp time: 1.709ms 4 | L - [ 4 Log
El- 5 PMAC Script Language
Terminal: Online[192. 168.0.200:55H] » 1 > ] Output >~ 1 X B [£5 Global Indudes

=7
Please wait while setting up the compil &«
Please wait while comparing the project

There is no project leoaded in the Power

| 7| motorsettings1234.pmh

| 2| mymd|__traj_matiab_defs.pmh
| 7| mymd|_matiab_definitions.pmh
- [ Kinematic Routines

+... A Libraries

mymdl_.c File Properties -
o=(4
= Build Action Compile
4] | _>|_I Build Action

How the file relates to the build and deployment process

| [=] Cutput [ Error List || Task List [S5 Find Resuits 1]

Ready 4

Before initiating the Build and Download, a virtual motor (e.g. Motor 0) could be configured to run the
user-servo algorithm named “Trajectories.” This motor needs to be activated (Motor[0].ServoCtrl=1) to
run the “Trajectories” servo routine. To start running the trajectory that was named SinTraj for Motor 3
for example, set SinTraj_flag(3)=1. The trajectory will finish after 7 seconds and will automatically stop.
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The tunable parameter K1 can be tuned dynamically by modifying “ K1” in the Power PMAC, through
the Terminal Window or PLC, for example. The following image shows Motor[3].DesPos and
Motor[3].ActPos, the desired and actual positions of motor 3, respectively, on the left axis of the plot and
Sys.P[1] on the right axis. Due to sufficient tuning, the plots of Motor[3].DesPos and Motor[3].ActPos
are almost completely overlapping. The value of P[1] is also zero everywhere since the error is almost

zero everywhere.
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APPENDIX
Application Notes

1. How to use EtherCAT slave naming — OEIl Application Team- Mike
Esposito
Scope
Using new naming feature in IDE 4.5 to implement Slave Names and use these for mapping PDO variable
names in your project.
Overview

Here demonstrate how to use ECAT Slave Names for your project.

By default, the IDE uses the Slave Address for creating the Slave name and then using this for
mapping variable names for that slave. This works fine and makes each unique. However, if you
modify the Slave position in the network by adding or moving its location in the network, the
Address changes, Name changes, Variable names change. So now you must modify any code in
the project using this Slave and its mapping variables since the names have changed. It is
possible to control the Slave Address assigned, but using a real name is here suggested as a best
practice.

Instead of using the Slave Address for its name and variable names we can now create our own
unique NAME.
Giving each slave in your ECAT network a unique slave NAME has these benefits:

1. Creates variable mapping names that are more readable and useful in the project code.

2. If the same project later makes a change to the network (add/remove a slave) as long as the

slave names are kept the same then the mapping of variables does not change. So, the project

code using these names

also does NOT need to change, even though the slaves underlying ECAT registers have changed.
- this isolates your project code from the ECAT registers being assigned

Here using default ADDRESS Here using custom

NAMEs
Solution Explorer > QX olution Explorer
@ o-F p- Alo-& &=
Search Solution Explorer (Ctrl+ P Search Solution Explorer (Ctrl+
rl EtherCAT El EtherCAT
Fl t%r Masterl (Deactivated) 4 %r Masterd (Deactivated)
b B Slave 1001 [NX-ECC203] (1001) b B Panel-10 (1001)
b B sSlave 1002 [R88D-1SNOTL-ECT] (100: b B Orive3 (1002)-#Motor3
b B slave 1003 [R8BD-1SNOTL-ECT] (100: b [ ODrifed (1003)-#Motord
hArtare -
f{ Outputs -1/ Outputs

#define Slave_18@2 ABED_1SNB1L_ECT_1882_c848 8 Controly | #define Drive3 6848 @ Contro}vord ECAT[8].IO
#define Slave 108y RBBD_1SN@1L_ECT_18e2 6874 8 Targetp:| #define Drive3_6@7A_@_Targeyposition ECAT[@]
#define Sla-.-e_lla _REED_].SNElL_ECT_IBEZ_EEBE_E_TQUCHPFI: #d'E'FinE Dr‘i*JEE_E'EBE_&_Tw: Pr'ﬂbl:.'"FU"l:tiﬂn ECA
#define Slave 10602 RBBD_15N@1L_ECT_10@2 60FE_1 Physical| . .e: o prived @FE 1 Physicaloutputs ECAT[@
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A. IDE Setup

To use this new feature, you must enable 2 properties within the project. Do this before starting

to setup the EtherCAT slaves.

1. Enable new PDO mapping using Names instead of Address.

a. Right-Click on the Solution Name (top of explorer tree) Solution Exploser - ¥ X
- select Properties in the list (at bottom) @ o-gF-
Search Solution Explorer (Ctrl+;) P -
[m] Trainer2Safe -
4 System I::I Build
4 cPU Rebuild
4 Hardware Gl
“ EtherCAT
4 % Maste New Selution Explorer View
p B ra Build and Download All Program
: E Dr Map Power PMAC Variables
D .
b Motors Export Project with IP Protection.
Ceordina Export Project Template...
4 Encoder Compare Project
v B Tock Add EtherNet/IP
b C Language
-4 Configuratio ki i
b Documentat Add Application
4 Log 36 Cut
4 PMAC Script )
4 Global In Unload Project
[ globa c Open Folder in File Explorer
O ecart Properties
Solution Explorer

b. Set the Property "Use new PDO mapping name format” to [YES]
- then select [OK] button at bottom to save this setting

I IaNIEIL gl FIFSILy Fayes

a1

General
: « Power PMAC project general properties

Pragram Variables Setup Download C Sc'?u rrfe Filgg prope NG
Download systemsetup.cfg File No
lgnare Ermors No
Project Encryption Options Do Not Encrypt Any File
Project Password
Project Template Version 3
Projpp Timeout Period (msec) 300000
[Use new PDO mapping name format_ |98
Verbose Disabled

Appendix
409



2. Remove Station Address from PDO Variable naming:
- this is done so we have only the slave NAME in PDO variables, no addresses

a. Right-Click on the EtherCAT Master in Tree
- select the Properties item in menu

> @ Orivel (10
> @ Orived(i0f
b Motors
Coordinate Syste|

13 Encoder

Tools

C Language

Configuration

Documentation

Log

PMAC Script Languat
- Global Includes
O global definiti
D ECATMap.pmt

solution Explorer JeEELRYEN
tatus

Aotor Status | Coordinate Sta

SR 4

Motor 1 = [ ]

Description Status [
ampna ____ LZESE
AmpFault False It
AmpWarn False It E]j
AuxFault False L
BIDIr plus N ¥

Show Master Status

Configuration
Diagnosis Mode
Scan EtherCAT Network
Append Slave

Paste Slave

Import Slaves from ENI

Export ENI File

Load Mapping to Power PMAC

Load Mapping to Power PMAC from
Watch EtherCAT Mapped Variables

ctivate EtherCAT

Properties

b. In the Properties page set the "Remove Station Address from PDO Variable": [True]

- close the page with X in top right corner

Properti
Master0 ctivated) File Properties

h|E

& EtherCAT configuration template

Template File to Apply MNone

Template ignores revision False

Use EtherCAT configuration template False
2 EtherCAT Motor Configuration.

Auto Configure. True

Show EtherCAT Motor Configuration View True

2 Misc

EtherCAT License
File Name
Full Path

Master0 (Deactivated)

CADO1_TRAINER\PmacProjects\Trainer2-5afe-041221Y

Remave Stati

Stack Type

\ddress from PDO Variable QT

Acontis

Remove Station Address from PDO Variable
Indicates whether to remave station address fram PDO variable names.

e
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B. Example Usage
Here we show an example of using variable names instead of Address for ECAT slaves setup
and PDO variable names.

1. IDE has been setup to use new Naming and Remove Address from names in PDO
variables as above.

2. Scan the ECAT network and get results similar to below:

- notice the slaves are all named by default using the address based on where they are in
network

- here we see Slave 1001, Module 1, 2,... Slave 1002, Slave 1003

- this is fine but has little meaning in our project

- later if the network is changed these names may change as well

lution Explorer * 3 X
S oI p =
Search Solution Explorer (Ctrl+;) P~
™1 PowerPMAC2 -
- System
b CPU
b Hardware
o EtherCAT

4 % MasterD (Deactivated)
4 B slave 1001 [NX-ECC203] (1001)
B 001 Module 1 (MX-1D4442)
B 002 Module 2 (NX-OC2633)
B 003 Module 3 (NX-AD2603)
B 004 Module 4 (NX-DA2603)
B 005 Module 5 (NX-5L3300)
B 005 Module & (NX-SIH400)
B 007 Module 7 (NX-50D400)
4 B slave 1002 [R88D-1SNO1L-ECT] (100:
/001 Module 1 (Safety Process Dat
4 B slave_1003 [R8BD-1SNO1L-ECT] (1003
¢ 001 Module 1 (Safety Process Dat
Motors

Coordinate Systems -
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3. Select Each Slave, Double-Click to bring up Device Editor, Select the General Tab
- here in the Name field create and insert a custom name with meaning to your project
- this is the name that will be used for PDO variable names later

- below we change the default name **Slave_1001 (NX-ECC203)" to PanellO

Slave 1001 [NX-ECC203] (1001) + X LEERER ~ | Solution Explorer
Device Editor &l o~ L =
| General |Mﬂdules PDO Mapping " Variables " Advanced Options || Distributed Clock | Init Commands | CoE Object [«/*] B <carch Solution Explorer (Ctrl+)
Address [ PowerPMAC2
. 4 System
Station Address -
1001 = b= cpu
Information 4 Hardware
Mame PanellO — 4 EtherCAT
ane 4 % Master0 (Deactivated)
Description MNX-ECC203 EtherCAT coupler V1.6 b B Slave 1001 [NX-ECC203] (1001)

4 [ slave 1002 [R88D-1SNOTL-ECT] (10

endor Ornron Corporation (0x00000083)
M1 badula 1 iSafatr Brarace M

- after you finish and click out of the field you will also see the name change in the Tree

Solution Explorer
R o-&| L=

Search Solution Explorer (Ctrl+;)

Mapping ” Variables H Advanced Options H Distributed Clock  Init Commands CoE Object [«//»

™ PowerPMAC2
“ System

-

1002 5 b CPU
b Hardware
4 EtherCAT
Drive3-X

“ @ Master0 (Deactivated)

R88D-1SNO1L-ECT 100V/100W 4« [ panellO (1001)

Omron Corporation (0x00000083) B 001 Inputs
H 002 Outputs
0x000000AB (171) B 003 Analoginput
0x00010002 (65538) H 004 AnalogOutput
B 005 safetypLC
C:\ProgramData\DeltaTau\PowerPMAC IDE\4\EtherCATConfiguration\ESlI B 006 Safelnputs
\Omron R88D-1SNO1L-ECT.xml l 007 SafaOutiuts

-
e
=)

W Not Used

' Drive3-X (1002)
B Orive4-y (1003)

Motors

b
b

& PanellO (1001) / Port B Coordinate Systems

b Fneoder

- here we can see setup names for all slaves including the ones on the coupler
- now instead of:  Slave 1001, Module 1, 2,... Slave 1002, Slave 1003
- we have names: PanellO, Inputs, Outputs,... Drive3-X, Drive4-Y
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4. Now finish setup and mapping as usual
- Load Mapping to Power PMAC

- Now open the mapping file "ECATMap.pmh™ auto generated by IDE
-notice the PDO variables are all now using names instead of address:

- For example, the first Drive on the network had these PDO variable mappings by
default:

A/ Qutputs

#define Slave 18@2 RB8D 1SN@1L_ECT 6848 @ Controlword ECAT[@].I0[16].Data
#define Slave_1B@2 REB3D _1SNEOLL_ECT &B7A_ 8 Targetposition ECAT[2].I0[17].Data
#define Slave_1982 RBBD_1SNe@1L_ECT_68B8_8&_Touchprobefunction ECAT[@).I0[18].Data
#define Slave 1482 R8BD_1SN@1L_ECT_6OFE_1 Physicaloutputs ECAT[8].I0[19].Data

- Now the same PDQjvariables have these mappings:
- these are mugh more meaningful and terser, for better use in your project

ff Outputs l

#define Drive¥ X 66840 _@_Controlword ECAT[@].I0[16].Data
#define Drive3_X_687A_0_Targetposition ECAT[@].IO0[17].Data
#define Drived X _68BE_8 Touchprobefunction ECAT[@).IO0[18].Data
#define Drived X _6@FE_1 Physicaloutputs ECAT[®].I0[19].Data

5. If later the ECAT Network is changed:
- be sure to use the same names for the same slaves
- if so then the mapping will go to different ECAT registers BUT the names will be the

same
- this will keep the project code that uses the variable names working as before the

change

2. Commission Safety PLC (NX-SL3300 or NX-SL3500) Plus 1S servo drive
with Power PMAC — OEI Application Team- Atanas Karaatanasov

Scope
How to commission Safety PLC (NX-SL3300 or NX-SL3500) with 1S servo drive under control of
PMAC. This App Note does not explain how to commission 1S Servo drive, it is out of scope.

A The operator should have basic knowledge of Sysmac Studio and
E¥\  PMAC-IDE.

Note

Appendix
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Note: The operator should have basic knowledge of Sysmac Studio and PMAC-IDE.
This note does not state that is complete.

Legal Note:

Limitation on Liability:

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS
IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN
CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

SOFTWARE / hardware

PMAC-IDE ver: 4.5.x.x

Sysmac Studio ver: 1.45.x

Software / hardware

PMAC-IDE ver: 4.5.x.x

Sysmac Studio ver: 1.44.1

ITEM NUMBER DESCRIPTION NOTES
1 CK3E-1310/FW 2.6.0.0 PMAC
2 NX-ECC203/FW1.6 ECAT Coupler Unit Use at least with FW1.6
3 SL3300 Safety PLC
4 SID800 Safety Input Unit
5 SOD400 Safety Output Unit
6 R88D-1SNO2L 1S Servo Drive / Motor
7 R88D-1SNO2L 1S Servo Drive / Motor

Terms and Definitions

Term Explanation and Definition
EtherCAT Ethernet for Control Automation Technology
Slaves are devices connected to EtherCAT. There are various types of slaves
SLAVE such as servo drivers handling position data and 1/O terminals handling the
bit signals.
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PDO

Communications
(Communications using Process
Data Objects)

One type of EtherCAT communications in which Process Data Objects
(PDOs) are used to exchange information cyclically and in real time. This is
also called “process data communications”.

PDO Mapping

The association of objects used for PDO communications.

ESI file
(EtherCAT Slave
Information file)

An ESl file contains information unique to the EtherCAT slaves in XML
format.

You can load ESl files into the Power PMAC IDE, to easily allocate
slave process data and make other settings.

ENI file
(EtherCAT Network information
file)

An ENI file contains the network configuration information related to
EtherCAT slaves.

PMAC IDE

This computer software is used to configure the PMAC Controller, create
user programs, and monitor the programs. PMAC is an acronym for
Programmable Multi-Axis Controller.

1. SYSMAC Configuration

1.1. Create new project.

Note: Any Controller can be selected.

= Project Properties
IO CKGE 2DRIVES_1S SAFETY

Author

Comment

Type Standard Project

" 5
Bl Select Device

Category Controller
Device

Version

1.2. Configure ECAT devices as per your hardware. Note: Verify the firmware of the coupler (1.6 or 1.7)

and select the proper one.

Multiview Explorer

b4l Configurations and Setup
rCAT

Node Address|Network configuration

= |“ Master
E0O1
_._' NX-ECC203 Rev:1.6
E002
_I_' R88D-1SNO2L-ECT Rewv:1.2

E0D3
R88D-1SNO2L-ECT Rev:1.2

1.3. Deploy NX safety cards in EtherCAT Configuration and Setup.
Note: Other option is to go online with the coupler and execute “Compare and Merge with Actual
configuration”.
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Multiview Explorer ~ 1 . Model : NX-ECC203 (E001) XI

b4 Configurations and Setup

Ttem name Value
Device name

NX-ECC203 Rev:1.6 Model name 2]
£o0z Product name R88D-TSNO2L-ECT 100V/200W ServaD...
RSSD-1SNO2L-ECT Rev:].2 NSNS =
PDO Communicatio... PDO Communications Cycle 1 (500 us)
i
Enable/Disable Setti..
Serial Number 0x00000000

05604000 261th receive PDO Mapping..

R88D-1SNO2L-ECT Rev:1.2

E3 Edit PDO Map Settings

PDO Map entries in 273th receive PDO Mapping
ess Data Size : Input 264 [bit] / 304 [bit ata typel PDO entryname | Comment
Output 240 [bit] / 256 [bi -
| Flag 0x6640:00 1[bit] BOOL  STO command STO command
No option - 0x0000:00 6 [bit] -
Ist receive PDO Mapping  Editable 0x6632:00 1 [bit] ermor acknowledge  eror acknowledg
i - 0x0000:00 8 [bit] = =
0xE700:03 16 [bi FSoE Master CRC.0  FSoE Master CRE,
OxE700:02 16 [bi FSoF Master Con... FSoE Master Con.
th receive PDO Mapping
ive PDO Mapping

No option
No option

1st transmit PDO Mapping

th transmit PDO Mapping Sm—
Edit Setting Parameters

Edit Backup Parameter Settings

No option ically by the process data

512th transmit PDO Mapping

Cancel Apply

1.6. Select Safety controller
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I

e EtherCAT

lodel : NX-ECC203 (E001) : Offline

= Toolbox

A4 Configurations and Setup ¥ Input Device: Safety Switch

v atic Emergency Stop Switch for Dual Channel Equivalent

/7 l] Safety-door Switch for Dual Channel Equivalent
Emergency Stop Switch for Single Channel i‘lﬂdevalZ: NX-5ID800 (N2 : Instance0)
- m Safety-door Switch for Dual Channel Complementary
.!‘ Si00 |E-Stop
L= L) e R —
Safety-door Switch for Single Channel
siot || - A - .
sz Safety Limit Switch for Dual Channel Equivalent
i
sio3 Safety Limit Switch for Dual Channel Complementary
Sio4
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1.8. Drag-and-drop, reset button:

» Toolbox

<Search>

P Input Device: Safety Switch
P Input Dev afety Sensor
P Input Device: Specialty De

P EDM Feedback

Emergency Stop Switch for Single Channel Node/Unit2 : NX-SID800 (N2 : Instance(lll IS Input Device: Standard Input Device

_!i - 5i00 [E-Stop ﬁ Reset Switch with Test Pulse
v L= T

O"T Reset Switch without Test Pulse
(7% Reset Switch with Test Pulse 3 .
3 ~_ ¥ Input Device: Generic Dev

S~

ﬂ:: Mechanical Contact for Dual Channel

Toolbax

Node1

NX-ECC203

- , Switc
€001 Input Device: Safety Switch

Input Device: Safety Sensor

Input Devic

Input Device: Standard Input Dev

Node1/Unit3 : NX-S0D400 (N3 : \Hslantﬂﬂ [, Single Channel without Test Pulse

CONTACTOR| S000 @ﬁ

10G

Input Device: Generic Devi

>
>
>
P EDM Feedback
>
>
>

Output Devic with forcibly Guided Ct

Output Devic
-
_’ﬂ Dual Cutput

+ ; ;

»ﬂ Single Channel with Test Pul

1.10. Define fallowing Variables for use in safety program

Multiview Explorer -1 1/0 Map %
D Position | | RAW | Data Type | Variable [Variable Commen|
¥

k.
v EITE T — [ e e— i

sarepcol
L7.122: "o o] IN 1_SLOT2_Si01_Reset RESET

SAFEBOOL
SAFEBOOL
SAFEBOOL
SAFEBOOL
SAFEBOOL
SAFEBOOL

¥ Status
d Variab Safety Connection Status R SAFEBOOL
% Task Settings - Safety Input Terminal Status. SAFEBOOL
5 - L Nodel/Ur v  NX-SODA(
¥ I i :
Safety Connection Status SAFEBOOL
v @ rols Safety Output Terminal Status SAFEBOOL
GargEs W Safety Outputs
ram0 5000 Output Value BY.125: e lo BN 1_SLOT3_S000_Contactor ONTACTOR
nB S001 Output Value SAFEBOOL
5002 Output Value SAFEBOOL
I Variab [ S003 Output Value SAFEBOOL
¥ I Safety Task RB88D-1SNOZL-ECT
W Safety Inputs
STO active R B35 e oM Drive 1_STO_active
Error SAFEBOOL
Safety Connection Status. R SAFEBOOL
¥ Safety Outputs
STO RL=: el JRDrive 1_STO
Error Ack Bt5=: ool Drive1_Error_Ack
v D-1SNO2L-ECT
W Safety Inputs
STO active B12=:lele]RlDrive2 _STO active
Error SAFEBOOL
Safety Connection Status SAFEBOOL
W Safety Outputs
STO B2l o] Rl Drive2_STO
Error Ack RY125: e o M Drive2_Error_Ack

1.11. Define Exposed Variables

L2 Program0
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To exchange status and control variables between Safety PLC and PMAC. The easiest way is to use
BOOL variables. Variables with other diminutions are also possible. Depend from application goals.

Multiview Explorer

b4 Configurations and Setup

¥ 7_# Communications

~ F: 5 Exposed Variables X
¥ Output (Output from Safety CPU Unit)

Safety_out_b1
Safety_out_b2
Safety_out_b3

2 : NX-SID800 (N:

K-SOD400 (M
}2 Parameters
-1SNOZL-ECT (E

Safety in b0 | BOOL
Safety_in_b1 j BOOL
Safety_in_b2 ’ BOOL
Safety_in_b3 BOOL

1.12. Developing the safety Program0.
Drag-and-drop the SF_EmergencyStop function and configure all 10

~ Toolbox

Multiview Explorer - 1 B EtherCAT I Exposed Variables 4% /O Map

N1_SLOTZ_Si01_Reset

Safety_in b0 —|

TRUE

N1_SLOT2_Si00_E_Stop

SF_EmergencyStop @0
Activate Ready

S_EStopIn S_EStopOut.

N1_SLOT3_So00_Contatrve

e~ ., ~ koo Rl

¥ Safety Function blocks
SF_Antivalent

Fa[— SF_EDM

— Safety_out_bl

F SF_EnableSwitch
5_hutcReset DiagCode

SF_Equivalent

Reser SF_ESPE

SF_GuardLocking

SF_GuardMonitoring

SF_ModeSelector

SF_MutingPar

using Safety_in_b0, from the PMAC, will reset the SF_EmergencyStop block, same as reset button.

1.13. Add 400mS delay.
If safety command is triggered in mid motion — the motion controller can stop the motor controllable and
then execute STO.
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Output

N1 SLOT2 5i01_Reset
— 21
Safecy_in_b0

W1_SLOT3_S5o000_Contactor

t#400ms

W1_SLOT2_Si00_E_Stop

S5F_EmergencyStop_ 0

TRUE Activate

SE_TOF_0
SF_TOF
H [+

PT ET

5 EStopIn

5 StartReset

S AutoReset

SF_EmergencyStop
Ready

5 _EStopOut
Error

DiagCode

Reset

5TO_delay

N1_SLOT3_SalC

— Safety_out_bl

1.14. Internal variable:

Internals

Name
SF_EmergencyStop_0

Data Type
SF_EmergencyStop

Initial Value

| Constant |

SF_TOF_D

SF_TOF

L

L
SF_EDM_Drivel SF_EDM [ ]
EDM_Drivel_Err BOOL FALSE ]
EDM_Drivel_Diag WCRD 16#0 ]
STC_delay SAFEBOOL FALSE O
SF_EDM_Drive2 SF_EDM []
EDM_Drive2_Err BOOL FALSE ]
EDM_Drive2_Diag WCRD 16#0 ]

1.15. Right click to assign S_EStopOut signal - Insert Assignment

ency5top_0

gencyStop

Ready —

5_EStopQut

Error —

DiagCode —

Forced Refreshing

Insert Jump

Insert Return

1.16. Right click and - Insert Network Below

<Search>

P Safety Function blocks
¥ Safety Standard FBs
SF_CTD
SFCTU
SF_CTUD
SF_F_TRIG
SF R TRIG
SF RS
Fal— SFSR
ERS
Fa|— SF_TON
s — SF_TP
P Boolean Operators

P Math Operators

SF_TOF
[Safety Standard FBs]
Off-Delay Timer
QOutputs FALSE when the set
time elapses after the timer
starts.
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| Datalype | |InitalValue | Constant| Con

SF_EmergencyStop_0

SF_EmergencyStop

TRUE Activate Ready —
5_EStoplIn 5_EStoplut
5_StartReset Error—
5 _ButoReset DiagCode —
Reset

nent State
Insert Function Bl
Insert Empty Fun:
Insert Assignment
Insert Jump Label
Insert Jump

Insert Return

1.17. Define EDM for STO @Drivel and @Drive2

_<C\Ear search» v P

¥ Safety Function blocks

N1_SLOTZ_Si0l_Reset TRUE —|Activate Ready Drivel _STO
Safety_in_b0 STO_delay |S_ﬂuthm1:Iol S_EDM Out L Safety out Bl 78— SF Antivalent

Drivel STO active — 5 _EDM1 Error —EDM Drivel Err S]]
| B SF_EmergencyStop
Drivel STO active — S_EDMZ DiagCode - EDM Drivel Diag
SF_EnableSwitch
££100ms —|MonitoringTime ~ .
SF_Equivalent
TRUE — 5_StartBeset ro|— SF ESPE

Reset 72} SF_Guardlocking

SF_GuardMonitoring
SF_ModeSelector
SF_EDM Drivel 8 SF_MutingPar

SF_EDM e
W1 _SILOTZ Si01 Reses TRUE —|Activate ¥ Ready Drive2 STO 78|~ SF_MutingPar_2Sensor

SF_MutingSeq

Safety_in_b0 —] STO_delay — 5_OutControl 5_EDM_Out L Safety out b3

SF_OutControl
Drivez STO_active — §_EDMI1 Error —EDM Drive2 Err
afetyRequest

Drive2_STO_active — S_EDM2 DisgCode [~ EDM Drive2 Diag #2|— SF TestableSafetySens:

t£100ms — {MonitoringTime #8|— SF_TwoHandCantralTy)

SF_TwoHandControlTy
TRUE — S_StartReset 5

¥ Safety Standard FBs

Reset
SE £TN

e monitoring — The
FB contr afety output and

monitars controlled achiatore

Note: using Safety_in_b0, from the PMAC, will reset the SF_EDM block same as reset button.

1.18. Apply additional logic if needed
-This logic will acknowledge/reset safety faults in drives.

RESET Drivel and Drived

N1_SLOT2_SiD1 Reset Drivel Error_Rck

=1

N1_SLOT2_Si0l_Reset Drive2 Error Ack
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2. Download SYSMAC project to ECC203 and sI3300

2.1. Online with ECC203
Through USB port. Right click on ECC203 to clear all memory
ECC203 use type B for USB connection

4 Frogerming —— |

¥ il POUs

Multiview Explorer

=
lEX'.'mY ‘E‘

A4 Configurations and Setup

Edit

Unit Operation Settings

Toolbox

ltem name Value
Model name NX-ECC203
Product name EtherCAT Coupler
Unit version 16
NX Unit Number
NX Unit Mounting Setting
Serial Number

£ Clear All Memory for Coupler

Clear All Memory

Initializes the applicable area in the connected Controller.

{excluding the protected Units)

Confirm the area to be initialized and click the Execute Button.

The Units will be restarted after clearing the memory. /0 communications with the communications master will be stopped by this operati
Area Selection for Coupler
© Coupler + NX Units

@ Coupler only

Device name: E001

Modek: NX-ECC203

Area: Unit configuration information
I ion information (when the Unit has the applicable data)
Unit operation settings (Communications Coupler and all NX Units)
Unit application data (of all NX Units that have the applicable data)

Offline

Select the data to transfer and dick the Transfer Button.

P Configuration information + Unit operation settings + Unit application data

L

P Configuration information only

USB Type A

USBType B
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Transfer to Coupler

Cancel

I . To download the safety application, select the Safety CPU Unit from the device list, change the mode to debug and then

execute safety validation.

2.5. The final step
Download the Safety program in the SL3300. Go to SL3300 from the explorer while still online.

Multview Explorer

. S13300 v |'

bl Configurations and Setup

>Ts

B Task Settings
& /O Map
bl Programming
¥ il POUs

2.6. Stop Safety PLC following with few confirmations:

2.7. Select DEBUG Mode, following with few confirmations

2.8. Press Safety Validation with few confirmations

Safety Validation

2.9. Bring the Safety PLC in RUN mode

With this STEP, safety configuration in the SL3300 is complete.
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3. Export sysmac pdo configuration

3.1. Sysmac PDO configuration need to be migrate to the PMAC-IDE.

To do that the first step is to extract PDO configuration for the coupler from Sysmac Studio. Right click
on the Master and Export All Couplers 1/0 Allocations

To execute that command ECC203 need to be in offline mode. (not seeing the orange “online” bar
~ on top of Sysmac)

L7 CK3E_2DRIVES_15_SAFETY - NX701 - Sysmac Studio (32bit)

4 B @ ' : ¥ Em R e A

Multiview Explorer EtherCAT X

ork configuration
NX701 = r |—T-.

Expand All
Collapse All

Caleulate Transmission Delay Time of the Master

Import Slave Settings and Insert New Slave

k4 Data Trac

\ Progemmng —— —

¥ @ POUs
Clear All Settings

L& Functi
e M Data
= FA Tasks

Display ESI Library
Export Configuration Information
Output to ENS File

(- Eupor Al Coper U atos) |

Assign Drives to Axes
Safety Related PDOs Batch Setting

3.2. Save the ZIP file in desire directory.
Extract the archive. Example: Coupler_20210406_105541.zip

Name

lis} CouplerCopylnfo.xml
J CouplerEsi_E001_NXIO.xml
d CouplerMemoryMap.xml
J SlaveMemoryMap.xml
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3.3. Open CouplerMemoryMap.xml
File with Internet Explorer (IE11), and not with Google Chrome - just to visualize the telegrams. This
page shows the important PDOs related with Safety.

Content should look like this:

yellow — safety

blue — Non-safety — Status\Control communication with PMAC
red — PDO section Input Data set 1,2 and Output Data set 1,2

4. Power PMAC IDE configuration
4.1. Reset & Re-Initialize PMAC.

“$$$***> Scan EtherCAT Network.

@ 15 Drive - Safety - Power PMAC IDE {1 1P: 192.1680200 Type: POWERPMACUMAC  CPU: arm,LST021A  Firmware: 2.6.0.0 YH | quick Launch (ctr-Q) o = B8 3
File Edit View Project Buld Debug Format Tools DehaTau EtherCAT  Window Help
-0 f- -2 1|9 - © - | pebug «| AnycPu ~ P Start v | 5% pcascadecmd FmEe B
@ StertPage A¥ Communication Setup | =] Terminal € Position [S] Watch [7] Status [G] JogRibbon | [i] Tesk Manager [Tf] Tune (& Compare Motors [%] [A]Plot . Build and Dewnload All Programs =
B X | Masterd (Activated) & X Ml Solution Explorer -
Device Editor @ o-a|x=
Master | Topology View | Process Data Image | Variables | Advanced Options | Slave to Slave || (1) [f scarch solution Explorer (Cir+) o
Genersl [ 15 - Drive - Safety
4 system
Unit Name EtherCATSuite Master P cpU
Cycle Time [us] 500 B &) System
Source MAC address Hardware
4 EtherCAT
Slaves connected to local system | s
Motor!  Show Master Status
Network Adapter | LENOVO-RJ-45219-V ( Intel(R) Ethernet Connection () 1: ~ | Coordi -
- Configuration Mode
elect b Encode
. Diagnosis Mode
Slaves connected to remote system 3 ClLanguac Scan EtherCAT Network
1P Address 12168, 0 . 200 3 Configura Append Slave
oLl o b1 Document - =
Port » i Log Paste Slave Ctr
Master-Instance 4 ©IPMACScr  Import Slaves from ENI
4 Global Export ENI File
B
atus Deci  Losd Mappingto Power PMAC
Motor Status | Coordinate Status | Giobal Statd + | » Kinemn] Load Mapping to Power PMAC from ENI
b Librari¢  Watch EtherCAT Mapped Variables
Motor || 2| @ Motornot activated b Motior
Activate EtherCAT
[l vetworks: 1 staves:3 | | state: | Mode: conria 4wl BLCPY ctivetetiher
Description  Status Description  Status 0 ple Edit Topology
False | [2tFault False Power PM.
Eok Endpoint Canfiguration
AmpFault False  InPos False € 0Erors | 4 33Warnings | ) 59Messages | £ 9Outputs
Ampwam  [False | interlockstop False Export EtherCAT Configuration Template.
Date Location Module Description
AucFaukt BE Limisior BB - Import EtherCAT Configuration Template.
'Savel and Reset (555) completed on ~ || Masterd (Activate AT Contonetion Tt
D, Plus  Minuslimit  SEEE © 4/6/2021 11:06:.._ CPU Settings Clock Settings _the Power PMAC. New clock = {emove EtherCAT Configuretion Template

Select Master Shift for CK3E. Select Bus Shift for CKBM with Gate3

Device Editor

[ Waster | Topology View | Process Data Image | Variables | Advanced Options | Slave to Slave | Distributed Clocks

Reference Clock
Name Slave_1002 [R88D-1SNO2L-ECT] (1002)

Clack Adjustment
© Master Shift (EtherCAT Master Time controlled by Reference Clock)

7 Bus Shift (Reference Clock centrolled by EtherCAT Master Time)

External Mode (Reference Clock controlled by Exteral Sync Device)

4.2. Result:
ECC203 can be in any location of the ECAT network: beginning, middle, end.

[T 1S - Drive - Safety
a4 System
4 CPU
&1 System
Hardware
4 EtherCAT
4 @ Masterl) (Deactivated)
4 [ Slave_1001 [NX-ECC203] (1001)
B 001 Module 1 (NX-5L3300)
B 002 Module 2 (NX-SID20D)
B 002 Module 3 (NX-SOD400)
4 [ Slave_1002 [R22D-15NO2L-ECT] (1002)
001 Module 1 (Safety Process Data)
4 [ Slave_1003 [R88D-15NO2L-ECT] (1003)
001 Module 1 (Safety Process Data)
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4.3. Select DC for synchronization. Set “Shift Time” 125uS -250uS for all 3 ECAT devices (ECC203

and 2 drives)

Slave_1003 [R88D-1SN02L-ECT] (1003) = X

Device Editor

Distributed Clock
Operation Mods DC for synchronization
Sync Unit Cycle (us) 500

Overwiite Mode

Sync Units
Sync Unit0
Cycle Time
® Sync Unit Cycle

[ General || Modules | PDO Mapping | Variables || Advanced Options | Distri [4] ]

Selution Explorer
@& o-a|p -

Search Selution Explorer (Ctrl+;)

= [m] 15 - Drive - Safety
4 System
4 cpU
&1 System
Hardware

a EtherCAT
4 & MasterD (Deactivated)
b Bl Slave 1001 [NX-ECC203] (1001)
b [ Slave_1002 [R32D-1SND2L-ECT] (1002)
b [ Slave_1003 [R82D-1SND2L-ECT] (1003)

Ml 500 us Motors
500

() User defined Coordinate Systems
b 17 Encoder
Shift Time (us) 250 b Tk
[ Sync Unit 1 » Clanguage
CyeteTime b 1% Configuration
b 1% Documentation
Sync Unit Cycle «1  <|0us b B Log
Sync 0 Cycle x1 < |Ous 4 PMAC Script Language
User defined 4 Global Includes
[ global definitions.prh
Shift Time (us) - [ ECATMap.pmh
Networks: 1 | Slaves:3 | | state: & & | Mode: CONFIG Kinematic Routines

4.4, Set CPU speed @ 2kHz

Safety program with PMAC was tested up to 2kHz with Dual Core ARM. With Quad Core is
possible to run at 4kHz

-1SND2L-ECT] (1003)

Slave_1002 [R88D-1SND2L-ECT] (1002)

Phase Frequency: 2.000] kHz
Servo Frequency: KJ kHz

Real-Time Frequency:

z‘ooo’r kHz @

Existing New
Servo Period: 500| Milliseconds ()
Phase Over Servo Period: 1.000 1.000 (i}
Only EtherCAT detected.

PWM Frequency

No Gates detected using Software Clock on PowerPMAC @)

4.5. Import Sysmac safety PDO map file: (Right Click SL3300) CouplerMemoryMap.xml

Solution Explorer ~Bx
@ o-a|p =
Search Solution Explorer (Ctrl+;) P~
[ Safety - 1S - Drive
4 System

4 CcPy
£ System
Hardware
- EtherCAT

4§ Masterd (Deactivated)
4 [ Slave_1001 [NX-ECC203] (1001)

N ame B oozn T T T e e e
B OBN o gpen
b [ slave 10l
b B Svesy|  ScopetoThis
CouplerCopylnfo.xml o | BB New Slution xplrr View
Coordinate Sys{ & properties Alt+Enter
> Encoder oy

| | CouplerEsi_E0D1_NXIOxml
D CouplerMernonyMap.xrml

€ language
Configuration
Documentation

Log

PMAC Script Language
Tools

D SlaveMemoryMap.xml

4.6. Safety memory map viewer should look like this. Leave Select All selected and click Accept
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Safety memory map v

Name Index DataType Offset Size
® TxPDO Select All Convert BOOL-USINT

@ Slot T{NX-5L3300)input Data Set 1

Nodel/Unit2 #x6000:1 ARRAY [0.6] OF BYTE 18 7
Nodel/Unit3 #x6000:2 ARRAY [0..5] OF BYTE 5 6
Node2 #x6000:3 ARRAY [0..6] OF BYTE 31 7
Node3 #x6000:4 ARRAY [0..6] OF BYTE 38 7
Padding #x6000:5 ARRAY [0..0] OF BYTE 45 1
@ Stot 1(NX-5L3300)input Data Set 2

Safety CPU Status #x6004:1 UINT 6 2
Safety_out b0 #x6001:2 USINT (BO0L) a8 1
Safety_out bl #x6001:3 USINT (8O0L) 29 1
Safety out b2 #x6001:4 USINT (800L) 50 1
Safety_out_b3 #x6001:5 USINT (800L) 51 1
® RxPDO Select All Convert BOOL-USINT

@ Stot 1(MX-5L3300) Output Data Set 1

Nodel/Unit2 #T000:1 ARRAY [0..6] OF BYTE 0 7
Nodel/Unit3 #T000:2 ARRAY [0..5] OF BYTE 7 6
Node2 #7000:3 ARRAY [0..6] OF BYTE 13 7
Node3 #T000:4 ARRAY [0..6] OF BYTE 20 7
Padding #T000:5 ARRAY [0..0] OF BYTE 7 1
® Slot T{NX-5L.3300) Output Data Set 2

Safety_in_b0 #T001:1 USINT (800L) 2 1
Safety_in_b1 #T001:2 USINT (800L) 2 1
Safety_in_b2 Expand All #T001:3 USINT (800L) 30 1
Safety_in_b3 Collapse All #T00T:4 USINT (800L) 31 1

Leave Convert BOOL-USINT selected.
4.7. After proper import, the Variables in Safety PLC should look like this:

001 Module 1 (NX-5L3300) + X

Device Editor
MDP Slot Properties | Variables
Variables
Mame Datatype Master Sync Unit | Offset ~ | Size
Slave_1007 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1..5lot1.Model/Unit2 ARRAY [0..6] OF BYTE | Id : Default 0 1Mz 180 |7.0
Slave_10071 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1..5lot1.Model1/Unit3 ARRAY [0..5] OF BYTE | I|d : Default 0 1Mz 250 | &0
Slave_10071 [NX-ECC203].Module 1 (NX-5L3300). Input Data Set 1..5lot1.Mode2 ARRAY [0..6] OF BYTE | Id : Default 0 1Mz 31.0 |70
Slave_10071 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1..5lot1.Mode3 ARRAY [0..6] OF BYTE | |d (: Default 0 M2 380 |70
Slave_1007 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1..5lot1.Padding ARRAY [0..0] OF BYTE | Id : Default 0 1Mz 450 1.0
Slave_1007 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2..51ot1.5afety CPU Status UINT Id 0: Default 0 Mz 460 2.0
Slave_10071 [NX-ECC203].Module 1 (NX-5L3300). Input Data Set 2..51ot1.5afety_out_b0 ARRAY [0.,0] OF BYTE | I|d : Default 0 M 480 1.0
Slave_1007 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 2..5lot1.5afety_out_b1 ARRAY [0..0] OF BYTE | |d : Default 0 1Mz 49.0 1.0
Slave_1007 [NX-ECC203].Module 1 (NX-5L3300). Input Data Set 2..51o11.5afety_out_b2 ARRAY [0.0] OF BYTE | Id : Default 0 1M 500 1.0
Slave_1001 [NX-ECC203].Module 1 [NX-5L3300).Input Data Set 2..5lot1.5afety_out_b3 ARRAY [0..0] OF BYTE | Id O: Default 0 1Mz 51.0 1.0
Slave_1001 [NX-ECC203].Module 1 (NX-5L3300). Output Data Set 1..5lot1.Model1/Unit2 ARRAY [0..6] OF BYTE | |d O: Default 0 ouT : o0 7.0
Slave_1001 [MX-ECC203].Module 1 (NX-5L3300). Output Data Set 1..5lot1.Node1/Unit3 ARRAY [0..5] OF BYTE | Id : Default 0 ouT: 7.0 | 60
Slave_1001 [NX-ECC203].Module 1 (NX-5L3300). Output Data Set 1..5lot1.Node2 ARRAY [0..6] OF BYTE | Id : Default 0 ouT: 13.0 7.0
Slave_10071 [NX-ECC203].Module 1 [NX-5L3300). Output Data Set 1..5lot1.Mode3 ARRAY [0..6] OF BYTE | |d : Default 0 ouT: 200 7.0
Slave_10071 [NX-ECC203].Module 1 [NX-5L3300). Output Data Set 1..5lot1.Padding ARRAY [0..0] OF BYTE | Id : Default 0 ouT: 270 1.0
Slave_10071 [NX-ECC203].Module 1 [NX-5L3300). Output Data Set 2..5lot1.5afety_in_b0 ARRAY [0..0] OF BYTE | |d ¢ Default 0 ouT: 28,0 1.0
Slave_1001 [NX-ECC203].Module 1 (NX-5L3300), Output Data Set 2..5lot1.5afety_in_b1 ARRAY [0..0] OF BYTE | |d ¢ Default 0 ouT: 28.0 1.0
Slave_1001 [NX-ECC203].Module 1 [NX-5L3300). Output Data Set 2..5lot1.5afety_in_b2 ARRAY [0..0] OF BYTE | |d (¢ Default 0 ouT: 30,0 1.0
Slave_10071 [NX-ECC203].Module 1 [NX-5L3300). Output Data Set 2..5lot1.5afety_in_b3 ARRAY [0..0] OF BYTE | d ¢ Default 0 ouT: 31.0 1.0
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4.8. On each drive (Inputs / Outputs) Safety Process Data with telegram 273th need to be selected.

Slave_1002 [R88D-15M02L-ECT] (1002) + X QUpiAIe T NKs
Device Editor
General | Modu|95| PDO Mapping ‘Variables" Advanced Options " Distributed Clock " Init Commands " Cok Object-Dictionary H Sync Unit:‘

~ | Solution Explorer
@ o-d f-=

Search Solution Explorer (Ctrl+;) P

—
Inputs Outputs [ 15 - Drive - Safety
TIETITE TITIER DITCETTgT TIEGATIVE TOT e T OO0 T-00 T 4 S}rgtem
Sysmac Error Status | 0x2002:01 8 Torque offset (0x60B2:00 16 4 cpu
&1 System
l Module 1 (Safety Process Data).273th transmit D (x1610 \ Module 1 (Safety Process Data).273th receive PDO - 0x1710 Hardware
Name Index Eit Length ame Index Bit Length 4 EtherCAT
4 & Masterd
F5oE Slave Comman  OxEG00:01 8 FSoE Master Comm;  (xE700:01 8

4 [ Slave 1001 [NX-ECC203] (1001)
B 001 Module 1 (NX-5L3300)
B 002 Module 2 (NX-SID300)
B 003 Module 3 (NX-50D400)

b [ Slave 1002 [RBBD-1SNO2L-ECT]

4 i Slave 1003 [R88D-1SNO2L-ECT]
. 001 Module 1 (Safety Proce:

Motars

Coordinate Systems

STO Adtive Ox6640:00 1 STO Ox6640:00 1

0x000C:00 1 0x0000:00 1

0x0000:00 0x0000:00

x000C:00 0x0000:00

0x0000:00 0x0000:00

0x000C:00 0x0000:00

p Encoder

0x0000:00 0x0000:00 I Tools
b C Language
b Configuration
b

Documentation

(u6632:00 Error Ack x6632:00

x000C:00 0x0000:00

0x0000:00 0x0000:00

0x000C:00 0x0000:00 Properties

A v

Add Delete Edit Load PDQ information

In this example PDO 258" for position close loop control is used.

4.9. When PDO is complete, Slave to Slave communication need to be establish:- 4 Connection for
INPUTS - (this will vary with different configuration)
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Master0 (Deactivated) # X

Master | Topology View | Process Data Image | Variables | Advanced Options | Slave to Slave | Distributed Clocks | Tasks + Sync Units |

Slave to Slave
Inputs Outputs
v [ Slave_1001 [NX-ECC203] = v [ Stave_1001 [NX-ECC203]

» - 505th transmit PDO Mapping (128 Bits] >~ Module 1 (NX-SL3300).Output Data Set 1 [224 Bits]

» - 512thtransmit PDO Mapping 8 Bits] @ » - Module 1 (NX-SL3300).Output Data Set 2 [32 Bits]

> S0lsttransmit PDO Mapping (£ Bits) G Module 2 (NX-SID800).Output Data Set 156 Bits]

1 v~ Module 1 (NX-SL3300).Input Data Set 1 [224 Bits] ¥~ Module 2 (NX-SID800).Output Data Set 2 [24 Bits]
>

C .Slot1.Node1/Unit2 [56 Bits] Module 3 (NX-S0D400).Output Data Set 1[48 Bits]

.Slot1.Node1/Unit3 [48 Bits] » Module 3 (NX-SOD400).Output Data Set 2 [16 Bits]
Slot1.Node2 [56 Bits] » [ Slave_1002 [R38D-1SNO2L-ECT]
Slot1.Node3 [56 Bits] » [ Slave_ 1003 [R88D-1SNO2L-ECT)

Slot1.Padding (8 Bits)

v

Master0 (Deactivated) & X

Device Editor
| Master | Topology View | Process Data Image | Variables | Advanced Options| Slave to Slave | Distributed Clocks | Tasks + Sync Units |

Slave to Slave
Inputs Outputs
v [ Slave_1001 [NX-ECC203] - v [l Stave_ 1001 [NX-ECC203)
» 505th transmit PDO Mapping [128 Bits) » Module 1 (NX-SL3300).Output Data Set 1 {224 Bits)
2 » 512th transmit PDO Mapping (8 Bits) @ > Module 1 (NX-5L3300).Output Data Set 2 {32 Bits]
= » - S01sttransmit PDO Mapping (8 Bits] : » v Module 2 (NX-SID800).Output Data Set 1 [56 Bits]
v Module 1 (NX-SL3300).Input Data Set 1224 Bits] » Module 2 (NX-5ID800).Output Data Set 2 [24 Bits]
G-Slot1.Node1/Unit2 [S6 Bits] » Module 3 (NX-SOD400).Output Data Set 1 [48 Bits]
C Slot1.Node1/Unit3 [48 Bits] » Module 3 (NX-S0D400).Output Data Set 2 [16 Bits]
.Slot1.Node2 [56 Bits] » [ Slave_1002 [R83D-1SNO2L-ECT]
Slot1.Node3 [56 Bits] » [ Slave_1003 [R88D-1SNO2L-ECT]

Slot1.Padding 8 Bits)

v

Master0 (Deactivated) & X

Device Editor

Master | Topology View | Process Data Image | Variables | Advanced Options ‘[ Slave to Slave V{OBuibuud Clocks | Tasks + Sync Units

Slave to Slave
Inputs Outputs
Slot1.Node2 [56 Bits] a » [ Slave_1001 [NX-ECC203)
Slot1.Node3 (56 Bits] v [ Slave_1002 [R88D-1SNO2L-ECT]
3 Slot1.Padding (8 Bits] CD » ~ 258th receive PDO Mapping (96 Bits]
» ~ Module 1 (NX-SL3300).Input Data Set 2 [48 Bits] » | Module 1 (Safety Process Dats) 273th receive PDO M
» Module 2 (NX-SID800).Input Data Set 156 Bits) » [ Slave 1003 [R8ED-1SNO2L-ECT]

> Module 2 (NX-SID800).Input Data Set 2 [24 Bits] \
> Module 3 (NX-SOD400).Input Data Set 1 48 Bts]
>~ Module 3 (NX-SOD400).Input Data Set 2 16 Bits)

» [ Slave 1002 [R8SD-1SNO2L-ECT]

» @ Slave_1003 [R8SD-1SNO2L-ECT) 3 ‘

4 » \ 4 »

Master0 (Deactivated) + X
Editor .
| Master | Topology View | Process Data Image ; Variables ‘; Advanced Options | Slave to Slave | Distributed Clocks | Tasks + Sync Units

Slave to Slave
Inputs Outputs
» ~ S0isttransmit PDO Mapping [2 Bits] & » W Slave 1001 [NX-ECC203)
4 v~ Module 1 (NX-5L3300).Input Data Set 1[224 Bits] v [ Slave 1002 [R82D-1SNO2L-ECT]
& Slot1.Node1/Unit2 [56 Bits] @ > 258th receive PDO Mapping [96 Bits]
Slot1.Nodel/Unit3 [48 Bits] » v Module 1 (Safety Process Data).273th receive PDOM
(& Slot1.
& Stot1.Node2 [56 Bits] v [ Slave 1003 [R82D-1SNO2L-ECT]
(C siot1.Node3 [56 Bits] » - 258th receive PDO Mapping [96 Bits]
Slot1.Padding [8 Bits) » (C_ Module 1 (Ssfety Process Data) 273th receive PDO M

> Module 1 (NX-5L3300).Input Data Set 2 [48 Bits]
> Module 2 (NX-SID800).Input Data Set 1[36 Bits]

» ~ Module 2 (NX-SID800).Input Data Set 2 (24 Bits]
4 » 4 »

Note: Every time when modifying ECAT network Slave to Slave need to be Disconnected and
Connected again.

4.10. / 4 Connections for OUTPUTSs - (this will vary if configuration is different)
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Device Editor
| Master | Topology View | Process Data Image | Variables | Advanced Options | Slave to Slave |Dimihmad Clocks || Tasks + Sync Units
Slave to Slave
Inputs Outputs
v [ Slave 1001 [NX-ECC203] -~ v [ Slave 1001 [NX-ECC203) -
3 505th transmit PDO Mapping [128 Bits] v
» 512th transmit PDO Mapping [2 Bits] CD - Slot1.Node1/Unit2 [56 Bits]
» - 501sttransmit PDO Mapping (8 Bits] Slot] Nodel/Unit3 [48 Bits)
» Module 1 (NX-513300).Input Data Set 1[224 Bits] Slot1 Node2 [36 Bits]
1 b~ Module 1 (NX-SL3300).Input Data Set 2 [48 Bits] Slot].Mode3 [36 Bits)
13 Module 2 (NX-SID800).Input Data Set 1[36 Bits] Slot1.Padding [2 Bits]
T Module 2 (NX-SIDE00).Input Data Set 2 [24 Bits] >
* Module 3 (NX-50D400) Input Data Set 1 [48 Bits] * i Module 2 (NX-SIDB00).Output Data Set 1 [56 Bits
» + Module 3 (NX-SOD400).Input Data Set 2 [16 Bits] > .
L« » < v
Device Editor
[ Master | Topology View | Process Data Image | Variables | Advanced Options| Slave to Slave | Distributed Clocks | Tasks  Sync Units |
Slave to Slave
Inputs Dutputs
v [ Slave 1001 [NX-ECC203] & v [ Slave 1001 [NA-ECC203] A
»  503thtransmit PDO Mapping [128 Bits] v
2 » 312th transmit PDO Mapping [2 Bits] @ (- Slot].Node1 /Unit [36 Bits]
> 501st transmit PDO Mapping [6 Bits] ; - Slot!.Node1/Unit3 |48 Bits]
» Module 1 (NX-5L3300).Input Data Set 1 [224 Bits] Slot1.Node2 [36 Bits]
- Module 1 (NX-SL3300). Input Data Set 2 [48 Bits] Slot1.Mode3 [56 Bits]
» i Module 2 (NX-SIDEDD).Input Data Set 1 [55 Bits] Slot1 Padding & Bits]
o Module 2 (NX-SIDED0).Input Data Set 2 [24 Bits] 3
» | Module 3 (NX-S0D400)Input Data Set 1 [48 Bits) >
o Medule 3 (NX-50D400) Input Data Set 2 [16Bits] - 3 -
4 » |4 »
Device Editor
| Master | Topology View | Process Data Image | Variables | Advanced Options | Slave to Slave | Distributed Clocks | Tasks + Sync Units
Slave to Slave
Inputs Outputs
» . Module 1 (NX-SL3300)Input Data Set 1 [224 Bits] M -
» Module 1 (NX-5.3300) Input Data Set 2 [48 Bits] < Slotl.Nodel /Unit2 [36 Bits]
3 » % Module 2 (NX-SID800)Input Data Set 1[56 Bits] @ w-Shot].Nodel/Unit3 [43 Bits)
> Module 2 (NX-SID800) Input Data Set 2 [24 Bits] * Shot1.Node? [36 Bits]
» & Module 3 (NX-SOD400).Input Data Set 1 [48 Bits] Shot1.Node3 [56 Bits)
3 Module 3 (NX-50D400) Input Data Set 2 [16 Bits] Slet1.Padding [2 Bits]
w [ Slave 1002 [R38D-1SNO2L-ECT] *
» 258th transmit PDO Mapping [224 Bits] b Module 2 (MX-SIDEOD).Output Data Set 1 [56 Bits
» Module 1 (Safety Process Data) 273th transrit P »
» [ Slave_1003 [REED-15MO2L-ECT] = 4 -
| 4 b 1 »
Device Editor
| Master | Topology View | Process Data Image | Variables | Advanced Options  Slave to Slave | Distributed Clocks | Tasks + Sync Units|
Slave to Slave
Inputs Qutputs
v @ Slave 1001 [NX-ECC203] v B Slave 1007 [NX-ECC203) =
» [ Slave 1002 [RE3D-1SNO2L-ECT] -
4 v @ Slave 1003 [RE8D-1SNO2L-ECT) @ £ Slot1 Node1/Unit2 [56 Bits]
» - 258thtransmit PDO Mapping [224 Bits] - - Slot1 Node1/Unit3 [48 Bits]
» | Module 1 (Safety Process Data).273th transmit PDO 1 i Slot1 Node2 [56 Bits]
- Slot] Mode3 [56 Bits]
Slet] Padding [ Bits]
»
* 5 Module 2 (NX-SIDB00).Output Data Set 1 [56 Bits
* -
H 4 » ‘ »

Note: Every time when modifying ECAT network Slave to Slave need to be Disconnected and

Connected again.

4.11. When completed, Connections menu should look like this:
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Input Offset Qutput Offset BitSize
Slave_1001 [NX-ECC203].Module 1 (NX-5L3300).Input Data Set 1..5lot1.Node1/Unit2 180 => Slave_1001 [NX-ECC203].Module 2 (NX-5ID300). Output Data Set 1 320 56
Slave_1001 [NX-ECC203].Module 1 [NX-5L3300).Input Data Set 1..5lot1.Node1/Unit3 250 =>> | Slave_1001 [NX-ECC203].Module 3 [NX-50D400).Output Data Set 1 42.0 43
Slave_1001 [NX-ECC203].Module 1 [NX-5L3300).Input Data Set 1..5lot1. Node2 31.0 > Slave_1002 [RE8D-15MO2L-ECT].Module 1 (Safety Process Data).273th receive PDO Mapping 820 56
Slave_1001 [NX-ECC203].Module 1 [NX-5L3300}.Input Data Set 1..5lot1.Node3 38.0 »> Slave_1003 [R88D-1SMO2L-ECT].Module 1 (Safety Process Data).273th receive PDO Mapping 170 56
Slave_10017 [NX-ECC203].Module 2 (NX-5/D800).Input Data Set 1 520 => Slave_1001 [NX-ECC203].Module 1 [NX-5L3300). Output Data Set 1..5/0t1.Node1/Unit2 0.0 56
Slave_1001 [NX-ECC203].Module 3 (NX-50D400).Input Data Set 1 62.0 =>> Slave_1001 [NX-ECC203].Module 1 (NX-5L3300).Output Data Set 1..5lo0t1.Mode1/Unit3 70 43
Slave_1002 [RE8D-1SN0ZL-ECT].Module 1 [Safety Process Data).273th transmit PDO Mapping 98.0 =>> Slave_1001 [NX-ECC203].Module 1 [NX-5L3300). Qutput Data Set 1..5lot1.Node2 13.0 56
Slave_1003 [R88D-1SN02L-ECT].Module 1 [Safety Process Data).273th transmit PDO Mapping 133.0 =>>  Slave_1001 [NX-ECC203].Module 1 (NX-5L3300).Output Data Set 1..5lot1.Node3 200 | 56

4.12. Check the CPU clock to match the selected 2kHz for ECAT master

SRRl pp startup b Master] (Deactivated) Solution Explorer
Clock Settings @ o-a| p =
Phase Frequency: 2.000| kHz Search Solution Explorer (Ctrl+;) P~
] CK3E_2DRIVES_1S_SAFETY -
Servo Frequency: 2000 ¥ | kHz 4 System
. rl CPU
Real-Time Frequency: 2.000 kHz o &) Sim
Hardware
Existing Mew 4 EtherCAT
Servo Period: 0.500 0.500| Milliseconds 4 @ MasterD (Activated)
b o Slave_1001 [NX-ECC203] (1001)
Phase Over Servo Period: 000 1.000 (i ] 4 o Slave_1002 [R83D-1SMNO2L-ECT] (1002)

001 Module 1 (Safety Process Data)
4 o Slave_1003 [RBBD-1SNO2L-ECT] (1003)

Only EtherCAT detected. . 001 Module 1 (Safety Process Data)
Muotors
Coordinate Systems

PWM Frequency B Encoder

Mo Gates detected using Software Clock on PowerPMAC ) B C Language

4.13. Load Mapping to PowerPMAC
SAVE(terminal) $$$ (terminal)

Enable the ECAT with command: “ECAT[0].enable=1"

When RESET button is pressed, the CONTACTOR should enable and drives should
remove STO (“St” on LED display) and go to normal operation (“— on LED display).
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4.14. If status bits - diagnostic data, is needed in the PMAC you can find the variables in ECATMap.pmh

ECATMap.pmh & ¢ RER (0 Ta e )] Solution Explorer

) 3 v safety X~ 2 - X Gﬁ|Y®'E'|'—'|f‘-'
11 —|// Slave 1801 [NX-ECC283] Station Address-1801 -

#define Slave 1001 NX_ECC203 1001 Index @ . Aa E J* Current Document - SearchiSolufionixplo ey (Cii:)

B 003 Module 3

" /7 Inputs 4 [ Slave_ 1002 [R23D-
15 #define Slave 1001 NX_ECC203_1001_3003_3_NXUnitRegistrationStatus63 (x) ECAT[@].IOBuff 2 001 Module 1
16 #define Slave 1081 NX_ECC283 1601 3006 3 NXUnitIODataActiveStatus63 (x) ECAT[@].IOBuff « B S'a‘gfﬁ’g?'
17 #define Slave 1881 NX_ECC203_1801 2002 1 SysmacErrorStatus ECAT[@].I0[4098].Data Motors oee
18 #define Slave 1001 NX_ECC2@3 1001 5004 1 SlotlPadding ECAT[@].I0[4899].Data Coordinate Systems
19 #define Slave 1001 NX_ECC203_ 1001 5005 1 SlotlSafetyCPUStatus ECAT[@].I0[4160].Data b B Encoder
20 #define Slave 1001 NX_ECC203 1001 6006 1 SlotlSafety out b@ ECAT[@].I0[4101].Data b B Tools
21 #define Slave 1081 NX_ECC283_1601 6807 1 SlotlSafety out_bl ECAT[@].I0[4162].Data b Clanguage
22 #define Slave 1001 NX_ECC283 1001 6008 1 SlotlSafety out b2 ECAT[@].I0[4103].Data b W Configuration
23 #define Slave 1081 NX_ECC283 1601 6009 1 SlotlSafety out b3 ECAT[@].I0[41@4].Data b Documentation
24 #define Slave 1001 NX_ECC283_ 1001 5022 1 StandardInputlstWord ECAT[@].I0[4185].Data b1 Leg
25 #define Slave 1801 NX_ECC2@3_ 1001 6022 2 StandardInput2ndByte ECAT[@].10[41@6].Data “ PMAC Script Language
26 #define Slave 1081 NX_ECC2@3_1001 6042 1 StandardInputlstByte ECAT[@].I0[41@7].Data 4 &l Global Includes
27 #define Slave 1801 NX_ECC203 1001 6042 2 StandardInput2ndByte ECAT[0].I0[4108].Data D global definitions.prm
28 D ECATMap.pmh
N Kinematic Routines
o =// Outputs b Libraries
30 #define Slave 1001 NX_ECC2@3 1601 7004 1 SlotlPadding ECAT[@].I0[@].Data b 1 Motion Programs
31 #define Slave 1001 NX_ECC203_ 1601 7005 1 SlotlSafety in b@ ECAT[@].IO[1].Data b PLC Programs
2 #define Slave 1001 NX_ECC2@3 1001 7006 1 SlotlSafety in bl ECAT[@].IO[2].Data
3 #define Slave 1001 NX_ECC283 1601 7007 1 SlotlSafety in b2 ECAT[@].IO[3].Data
4 #define Slave 1001 NX_ECC203 1001 7008 1 SlotlSafety in b3 ECAT[@].IO[4].Data Properties

#define Slave 1081 _NX_ECC283_18@1 7022_1 StandardOutputlstWord ECAT[®].I0[5].Data _

#define Slave 1881 NX_ECC2@3_18081 7022 2 StandardOutput2ndByte ECAT[8].I0[6].Data
#define Slave 1881 NX_ECC2@3_1881 7042 1 StandardOutputlstByte ECAT[B].I0[7].Data
#define Slave 1881 NX_ECC2@3_1801 7042 2 StandardOutput2ndByte ECAT[®].I0[8].Data

Command/Query Respon

e " AnAan

WY W R WY R WY I WY R WY R Y]

) 20 = N

Upgrading project from IDEV3.x to IDEV4.x

Use Case 1

This case assumes that the project in IDE3.x is created with the complete Power PMAC setting stored
as .cfg file in the Project configuration folder. For example, let us call this file ‘MyGoodConfigFile.cfg.

E

This file includes the following:

Motor structure element

Coordinate system structure element
Gate structure element

Custom initialize element

1. Open IDE4.x and select Open project.

Choose the project that is created using V3.x IDE.

3. On opening the project, a message will be displayed that the project is a ‘One-way upgrade’ process.
A success message will display that the project has been upgraded successfully.

4. On successful downloading of the V3.x project, download the ‘MyGoodConfigFile.cfg’ from
configuration folder. Once this is complete the device is now ready.

N

Appendix
432



As explained earlier V4.x will add System, Hardware, Motor, Coordinate and EtherCAT nodes to the
V3.x project. Other than the hardware node, most of the nodes are empty as this is an upgrade project
from v3.x.

IDE V4.0.x will always download the SystemSetup.cfg file on Build
(1= and Download. The Automatic management property ‘Download
Noto Systemsetup.cfg file’ is set to Yes by default.

IDE V4.1.x will automatically set the Automatic management
property ‘Download Systemsetup.cfg file’ to No. Automatic
management of this file is OFF and user will need to set the Project
Note property to Yes

This process is the recommended way of upgrading the V3.x project to V4.0 and above.

Use Case 2

This case assumes that the user is not using conventional recommended way of creating Power PMAC
settings, saved in a .cfg file, as explained in the Use Case 1 but instead the settings are in the .pmh

and .cfg files.

The .cfg file is created using Create Config file option from Configuration node.

1. Open IDE 4.1.x and select Open project.

2. Choose the project that is created using V3.x IDE.

3. On opening the project, a message will be displayed that the project is a ‘One-way upgrade’ process.
A success message will display that the project has been upgraded successfully.

It is recommended that with this style of project the User should make sure the ‘Download
Systemsetup.cfg file” property is set to No. Note: - This property is set to No if IDE V4.1.x is used.

In case of IDE V4.0.x, it is recommended that after Build and Download the Power PMAC settings are
download again. It is also recommended to create a configuration file as detailed in Use Case 1.

How to Tune 1S and G5 drive using Advance Tune tool

This section describes Tuning 1S and G5 using the Advance Tune tool option from the IDE when used in
Cyclic Synchronous Torgue mode (CST) or Cyclic Synchronous Velocity mode (CSV) mode.

A prerequisite is that the EtherCAT network is configured in either CST or CSV mode and Motor is setup
correctly for EtherCAT.

Due to the transport delays over the network, the servo update frequency for the drive has to be set up to
at least 2 kHz, preferably 4 KHz. The User can set this as described in Step 1 of EtherCAT setup.

It is good practice to check the open loop response to verify whether the drive is properly set before
starting the Auto Tune move.
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@ Tune : Online[10.150.168.130:55H] = -y
Select Motor =

Enable open loop first, this step is necessary if the drive is not activated and perform an open loop test.

The response should look like the graph below. i.e. a linear relationship between the torque command and
motor acceleration

If the open loop response does not show this linear relationship check the Maximum profile velocity,
positive and negative torque limits for the drive.

Go to Advance auto-tune tab under Position Loop Auto-tune, set the excitation magnitude to 10% and
excitation time to 100, similar to the open loop step test values. Set the maximum travel to 1 or 2 motor
revolution in motor units and set the minimum travel 1/10 motor revolution in motor units. e.g. for a
motor with 23-bit encoder Maximum travel is 2* = 8388608.

Check the positive or negative move option. A bandwidth between 5 to 25 Hz can be selected and varying
damping ratios or integral action.

Before performing an auto-tune move, verify the drive is active. Issue a #1out0O command from the
terminal or press enable open loop button.
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@ Tune - Online[10.150.168.13055H]

T v

W ———

Simple Auin-ne Advance A tine |

M= oupu| Dobug | Evor [ waming

Indepandant

Specify Ameiiier Type. Speciy Autor tune Exctation Settings
Amplfier Type Diract PN - B o x
Specily Desired Porformance [ o .
Banauwdn 150 B
- Min. Travel 1000000 o
Demping Asto =
M Travel 10000000 o Consistency of sulo-luning depends on the correc seltings
" Hand of the ECT scale factar
Intogrsl Action < m > Aul-tune Move Optiens
¥ Passive Move Only terston No
V] Velocity FF 7] Negative Mave Oaly i 8
W| Accalaration FF N Jog Back
Opiians
Auto Seect Bondwidih
o A Autortune Motor Recolculate
Enable Closed Lacg Auto Select Low Pass Filter
Enabla Open Loap |
ommutation Status Matar Status. Motor Typs Sarvo Aigarithm Positan Loop Fiter Info Trajectory Prefitar Info

Estmated
[Extimated piant gain - 35031201.1859100. Estmated planttme constant -0

619201830151 PM
/1912018 302:08 P

@ Auto-tune Results for Motor

Proportional (Kp)
Derivative (Kvib)

Integral (Ki)

Derivative Gain 2

Velocity feedforward (Kvff)

Acceleration feedforward (Kaff)

(Kvifb)

Active filter will be removed

Velocity feedforward into Integrator (Kviff)

After implementing the servo gains, verify the tuning via a step move or a parabolic move. Typical

responses are shown below:

Step move

Curre
0.00053901784
0.011046197
0.0073548993
0.011046197
0.11415954

o

o

Gains

0.00053901784
0.011046197
0.0073548993

0.011046197

Gains

0.0002910646411195¢
0.00803801964817758E
0.0048414955277924¢

0.0080380196481778F

0.11415954 0.11221847014713

o 0

0 0

Restore l | Implement |
OK l l Cancel J

o o asoug [emer [wann

Moo T vclocty o fomvor
oo el kg

1100681555 - - - PEEIFS!
el ctor Guteelloop Tuwing] Test] T Tune I ) T -
Fesetack Gans [ ——
Properionai Gan (Xg) = S0 | PnbosioVod | Trapesuidei Vol | L I
Do ot 101 s [ Srw——
[ — i —— e -
b G oS
L) sep 1me el e
e
[P ——— sovaa=
Velocty P G 2 K i
Seeseton Fastvend i o, . P
SOE—— G
[I——— s ey
[P
s el L P a e =}
| o e Err o vt e e et |
e OupnaLinis HoDoch ) ot i o
o Sarvo NonLinan s After the Mave 500 . Move
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@ PowerPMAC Tune: 1 Step Move: #1 6/19/2018 3:15:43 PM ] e S
File View Tools
top Move: #1 6/19/2018 3:15:43 PM
f
I
Time (ms)
Stats Gecmal Piscss 21 ~
Natural Frequency |21 86 Hz Overshoot 831% E
Damping Ratio o.62 Rise Time 14.00 ms L
Setilina Time 200.26 ms: Peak Magnitude 2171428 00 m
. 0 L]
- m m|‘l|* \|e|“‘_"| *7
@ Tune : Online[10.150.168.130:55H] »

0053901784 Siep | Ramp| Parabo

Proportional Gain (Kp) Trapezoidal Vel Sinusoidal | Sine Sweep | User Det

Parabolic Move Paramet

Derative Gain 1 (Kvib) [
Derivative Goin 2 (Kifb) [ Mave Size my
Intogral Gain (Ki) -
Move Time 00 ms
FeedForward Gains
Velocity Feedforward Gain 1 (Kif) 0
Velocty Feedforword Goin 2 (Kiff 0
Acceleraton Feedforward Gain (Kaff)
Porabolic Velocity Move
Friction Feedforward Gain (Kftf) 0
Integral Mode (SwZvint) 0 Mave Options
- - Kill Motor
Fatal Folk ror Limit (FatolFeLimi 1000000
atal Folloing Error Limit (FatalFeLim Prosplaed
Servo Output Limit (MaxDac) 1000 Tvee Repatiite
<] Sarvo NooLiorites Aftet the Move ms Move
Input Deadband Size (BreokPosEr) 0 Select Plot hems
Input Deadband Gain (KBreak) 0 Fier Calculstor
Enable Open Loop Left Ads Velocsy
ul Output Deadband Inner Sze (OutDbOn) 0
Output Deadband Outer Size (OutDBOF) [ Right Axis Followang Error
Output Deadband Seed (OutDbSeed) 0 SosSsnEod D Plot 1o New Chart
ommutation Status Motor Status Servo Algorithm Position Loop Filter Info ory Pre

Output | Debug | Error | Warning

[Estmat
Es:

»d plant gain = 6868314 07

tme constant = 0
nated plant gain = 3534435 6

mat thin 9
mated plantime constant=0 6/19/2(

ove Complete! Press Ctri+Alt+A to Abort a move in progre:
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@ PowerPMAC Tune : 1 Parabolic Move: #1 6/19/2018 3:05:23 PM

File View Tools

E
]
£

Command & Actual

Stats Decimal Places 2

Move: #1 6/19/2018

Time (ms)

Vel. Corr 082
Acc. Corr |0.52

oAl JEE1E7Y

Avg. FE/Vel
Avag. FE/Acc

0.85
46.51

SR
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Motor-Encoder combination chart supported by System Setup

Power PMAC IDE future version will keep adding more motor-encoder combination as they are

available.
Gate 3 (ACC-24E3)
Serial*:
(Ck3W-GC)
Endat 2.2, 551, Ck3W-ECS .
Analog , (ACC-84) ( . ) Serial: XY2-| Halls 60°
Encoder vs. Motor No Feedback |Quadrature| . Panasonic, . . Serial* :
Sinusoidal . Serial: BiSs | . 100, 512- | and 120°
Kawasaki, BiSS, EnDat
.. 100, TCR

Mititoya,

Tamagawa
Virtual Motor s N/A NfA N/A N/A NJA N/A N/A
Galvonometer N/A N/A N/A N/A N/A N/A + N/A
Stepper, PFM 4 N/A NSA N/A N/A N/A NSA N/A
ECAT CSP v N/& N/& N/A N/A N/& W& N/A
ECAT CST /& ¥ o o v v NS 4
Rotary Brushed (analog) N/& v o o v v W& NfA
Linear Brushless PWM Nf& b v + + < Nf& v
Rotary Brushless, PWM /& ¥ o o v v NfA ¥

Tested Warking

Tested not working

NJA

Mot applicable

= Absolute phasing working for all, Absolute position (homing) is working for all except Panasonic.
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ACONTIS Error Codes

(Ecat[n].Error ; n=Master Number)

EC_E_INVALIDSTATE

4.2.1 Generic Error Codes | Text Group | Possible error cause
Code / Define
0xD0000000 No Error n.a. Function call successful.
EC_E NOERROR
0x98110001 Feature not APP | Function or property not available
EC_E NOTSUPPORTED supported
0x98110002 Invalid Index | APP | CoE: invalid SDO index.
EC_E INVALIDINDEX
0x98110003 Invalid Offset | ISW Invalid offset, while accessing
EC_E INVALIDOFFSET Process Data Image
0x98110004 Cancel APP | master should abort current mbx
EC_E CANCEL transfer
0x98110005 Invalid Size APP | Invalid size - while accessing
EC_E INVALIDSIZE Process Data Image - while storing
data
0x98110006 Invalid Data ISW Multiple error sources
EC_E INVALIDDATA
0x98110007 Not ready ISW Multiple error sources
EC_E NOTREADY
0x98110008 Busy APP | Stack is busy currently and not
EC_E BUSY available to process the API
request. The function may be
called again later.
0x98110009 Cannot ISW | Acyclic command queue is full.
EC_E ACYC FRM_FREEQ _EMPTY | queue acyclic Possible solution: Increase of
ecat configuration value
command dwMaxQueuedEthFrames
0x9811000A No Memory CFG | Nat enough allocatable memory
EC E NOMEMORY left available (memaory full / corrupted).
0x9811000B Invalid APP | API function called with erroneous
EC E INVALIDFARM Parameter parameter set.
0x9811000C Not Found APP | Network Information File not found
EC_E NOTFOUND or API called with invalid SlavelD.
0x9811000D Duplicated ISW Internally handled.
EC_E DUPLICATE fixed address
detected
0x9811000E Invalid State | ISW Multiple error sources|
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Code | Define Text Group | Possible error cause
0x9811000F Cannot add ISW Slave timer list full.
EC_E TIMER _LIST FULL slave to timer list
0x98110010 Timeout Multiple error sources.
EC_E TIMEOUT
0x98110011 Open Failed ISW Multiple error sources.
EC_E OPEMFAILED
0x98110012 Send Failed LLA Tranzmit of frame failed.
EC_E SENDFAILED
0x98110013 Inzert Mailbox CFG Mailbox command couldn't
EC_E INSERTMAILBOX 2Imor be stored to internal
command queus.
Pogzsible solution: Increase
of configuration value
awillaxQueuedCoeCmads
0x98110014 Invalid ISW Unknown mailbox command
EC_E_INVALIDCMD Command code.
0x98110015 Unknown ISW Unknown Mailbox protocol or
EC_E UNKNOWN_MBX_PROTOCOL Mailbox Protocol mailbox command with
Command unknown protocol
association_
0x98110016 Access Denied ) Master internal sofiware
EC E ACCESSDEMIED ETor:
Ox98110014 Product Key CFG Application i= using
EC_E_PRODKEY_INVALID Invalid evaluation version of stack,
which stops operation after
30 minutes.
0x9811001B Wrong ENI Metwork information file is
EC_E WROMG_FORMAT configuration empty or malformed.
format
0x9811001C Feature dizabled | APP Application tried to perform a
EC_E_FEATURE_DISABLED missing or disabled API
function.
0x9811001E Bus Config EMI Hetwork information file and
EC_E BUSCONFIG_MISMATCH Mizsmatch currently connected bus
topology does not match.
0x9811001F Error reading EMI Metwork information file
EC_E CONFIGDATAREAD config file could not be read.
0x98110021 Cyclic EMI Hetwork information file does
EC_E _XML_CYCCMDS_MISSING commands are not contain cyelic
missing commands.
0x98110022 Al _STATUS EMI Read of AL Status register is
EC_E _XML_ALSTATUS_READ_MISSING | register read missing in cyclic part of given
missing in XML network information file.
file for at least
one state
0x98110023 Fatal internal ISW Master conirol state machine
EC_E MCSM_FATAL ERROR McSm ig in an undefined state.
0x98110024 Slave error SLY Cannot address slave (no

EC_E_SLAVE_ERRCOR

station address configured or

slave abzent)
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EC_E_NO_SOE_SUPPORT

Code / Define Text Group | Possible error cause
0x98110025 Frame lost, IDX mismatch SLY An EtherCAT frame was lost on
EC_E_FRAME_LOST bus segment, means the
response was not received. In
case this error shows frequently
a problem with the winng could
be the cause.
0x98110026 At least one EtherCAT 5LV Received EtherCAT frame
EC_E_CMD_MISSING command is missing in the incomplete.
received frame
0x98110023 IOCTL APP This function cannot be used if
EC_E_INVALID_DCL_MODE | EC_IOCTL_DC_LATCH_R DC Latching is running in mode
EQ_LTIMYALS invalid in Huto Read®.
DCL auto read mode
0x98110029 Auto increment address SLY Metwark information file and bus
EC_E_AI_ADDRESS increment mismatch topology doesn't match any
more. Eror shows only, if a
already recognized slave isn't
present any mare.
0x98110024 Slave in invalid state, e.g. APF Mailbox commands are not
EC_E_INVALID_SLAVE_STA | not in OP {API not callable allowed in current slave state.
TE in this state )
0x9811002B Station address lost (or SLY Slave had a power cycle.
EC_E_SLAVE_NOT_ADDRE | slave missing) - FFRD to
SSABLE Al _STATUS failed
0x9811002C Too many cyelic commands | ENI Error while creating network
EC_E CYC_CMDS_OVERFL | in XML configuration file information file within
oW configuration wutility.
0x9811002D Ethernet link cable SLY EtherCAT bus segment not
EC_E_LINK_DISCOMMECTE | disconnected connected to network interface.
D
0x9811002E Master core not accessible | RAS Connection to remote server
EC_E_MASTERCORE_INAC was terminated or master
CESSIBLE instance has been stopped on
remote side.
0x9811002F COE mbox send: working SLY CoE mailbox couldn® be read on
EC_E_COE_MBXSND_WKC | counter slave, slave didn't read out
_ERROR miailbox since last write.
0x98110030 COE mbox receive: working | SLV CoE Mailbox couldn’t be read
EC_E_COE_MBXRCY_WKC | counter from slave.
ERROR
0x98110031 Mo mailbox support APP Slave does not support mailbox
EC_E NO MBX _SUPPORT ACCess.
0x98110032 CoE protocol not supported | ENI Configuration error or slave
EC_E_NO_COE_SUPPORT information file doesn match
slave firmwars.
0x98110033 EoE protocol not supported | ENI Configuration error or slave
EC_E_NO_EOQE_SUPPORT information file doesn match
slave fiCTmware.
0x98110034 FoE protocol not supported | ENI Configuration error or slave
EC_E_NO_FOE_SUPPORT information file doesnt match
slave fiCTmware.
0x98110035 SoE protocol not supported | ENI Configuration error or slave

information file doesnt match
slave fimmware.
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Code | Define Text Group Possible error cause

0x98110036 YoE protocol not supported | ENI Configuration error or slave

EC_E _NO _VOE_SUPPORT information file doesnt match
slave firmware.

0x98110037 Configuration violates EHNI Metwork information file contains

EC_E_EVAL_VIOLATION Evaluation limits configuration data for more
slaves than allowead, while using
evaluation version of stack.

0x98110035 Evaluation Time limit CFG Time limit {30minutes) of

EC_E_EVAL_EXPIRED reached evaluation version iz reached,
hence master stack is stopped.

0x98110070 Master configuration not CFG The path to the master

EC_E CFGFILENOTFOUND | found configuration file (XML) was
wrong or the file is not available.

0x98110071 Command error while SLWV Could not read from slave

EC_E_EEPROMREADERRO | EEPROM upload EEPROM.

R

0x98110072 Command error while SLV Could not write to slave

EC_E_EEPROMWRITEERR | EEPROM download EEFPROM.

OR

098110073 Cyclic command wrong size | ENI Error while creating a new cyclic

EC_E_XML_CYCCMDS_SIZ | (too long) command. The size which was

EMISMATCH defined in the master
configuration xml does not
match to the size of the process
data.

0x98110075 Invalid cutput offset in cyc EMI Obsolete

EC_E_AXML_INVALID_OUT_ | cmd, please check

OFF OutputOfis

0x9811010e Command not executed APP J Slave disappeared or was never

EC_E_SLAVE_MOT_PRESE | (slave not present on bus) SLY present.

HT

0x98110112 Cannot open system driver | SY5S System driver was not loaded.

EC_E SYSDRIVERMISSING

0x9811011E
EC_E_BUSCONFIG_TOPOC
HANGE

Bus configuration not detected,

Topology changed

Topology changed while
scanning bus

EC_E_XML_INVALID_CMD_
WITH_RED

cyclic frame with
redundancy

0x98110123 WoE mailbox send: working | SLY YoE mailbox couldn’t be written.
EC_E_WOE_MBX_WKC_ER | counter

ROR

0x98110124 EEPROM assignment failed | SLV Assignment of the EEPROM to
EC_E_EEPROMASSIGNERR the slave went wrong.

OR

0x98110125 Error mailbox received SLV Unknown mailbox ermor code
EC_E_MBX_ERROR_TYPE received in mailbox
0x98110126 Redundancy line break SLY Cable break between slaves or
EC_E REDLIMEBREAK between master and first slave
0x98110127 Invalid EtherCAT cmd in EMI BRW commands are not allowed

with redundancy.

LERW commands with an
expected WKC=3 are not
allowed with redundancy
Workaround: Use LRD/LWR
instead of
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Code | Define | Text | Group | Possible error cause

LRW)

0x98110128 <PreviousPort=-tag is ENI If the auto increment address is

EC_E XML_PREY_PORT_M | missing not the first slave on the bus we

ISSING check if a previous port tag OR a
hot connect tag is available

0x98110129 DC is enabled and DC ENI Ermor in Configuration Tool.

EC_E_XML_DC_CYCCMDS_ | eyelic commands are

MISSING missing {(e.g. access fo

0x300)

0x98110130 Data link (DL) status SLY Handled inside the master

EC_E_DLSTATUS_IRQ_TOR | internupt because of

QOCHANGED changed topology

0x98110131 Pazs Through Serveris not | PTS The Pass-Through-Server was

EC_E_PTS_ IS _NOT_RUNNI | running fried to be enabledidizabled or

NG stopped without being started.

0x98110132 Fazs Through Server is PTS Obsolete. Replaced by

EC_E PTS |15 _RUNNING running EC_E _ADS 15 _RUNNING

0x98110132 ADS adapter (Pass PTS APl call conflicts with ADS state

EC E ADS |5 RUNNING Through Server) is running (running).

0x98110133 Could not start the Pass PTS The Pass-Through-Server could

EC_E PTS THREAD _CREA | Through Server not be started.

TE_FAILED

0x98110134 The Pazs Through Server FTS Possibly becausze the |IPaddress

EC_E_PTS _SOCK_BIND_FA | could not bind the IP (and Port) is already in use or

ILED address with a socket the IP-address does not exist.

0x98110135 The Pazs Through Server PTS -

EC_E_PTS NOT_EMABLED | is running but not enabled

0x98110126 The Link Layer mode iz not | PTS The Master is running in

EC_ E PTS LL_MODE_NOT | supported by the Pass interrupt mode but the Pass-

_SUPPORTED Through Server Through-Server only supports
polling mode.

0x98110137 No VoE mailbox received SLY The master has not yet received

EC_E VOE_NO_MBX_RECE a VoE mailbox from a specific

IVED slave.

0x98110138 SYMC out unit of reference | ENI Slave is selected as Reference

EC_E DC_REF_CLOCK_SY | clock is disabled clock im EMI file, but slave

NC_OUT_UNIT_DISABLED doesnt have a SYMNC unit.
Possible a ES file bug.

0x98110139 Reference clock not found! | SLV May happen if reference clock is

EC_E DC_REF_CLOCK_NO removed from network.

T_FOUMD

0x9811012B Mailbox command working | SLV Mbx Init Cmd Retry Count

EC_E MBX_CMD _WEKC_ER | counter error exceeded.

ROR

0x9811013C AoE: Protocol not APP ! Application calls AcE-API

EC_E NO_AQE SUPPORT | supported SLY although not implemented at
slave.
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Code ! Define Text Group Possible error cause

0x9811016E AoE: Invalid NetlD EMNI Error from Configuration Tool.

EC_E_XML_AOE_NETID_IM

WALID

0x9811016F Error: Maximum number of | CFG The maximum number of pre-

EC_E_MAX_BUS_SLAVES | bus slave has been allocated bus slave objects are

EXCEEDED excesded to small. The maximum number
can be adjusted by the master
initialization parameter
EC_T_INITMASTERPARMS. wM
axBusSlaves.

0x98110170 Mailbox emror: Syntax of 6 SLV Slave emor mailbox return value:

EC_E_MBXERR_SYNTAX octet Mailbox header iz 0x=01

WITomg

0x98110171 Mailbox ermror: The Mailbox | SLY Slave ermor mailbox return value:

EC_E MBXERR_UMSUPPO | protocol is not supported 0x02

RTEDPROTOCOL

0x98110172 Mailbox emor:. Field SLY Slave ermor mailbox return value:

EC_E_MBXERE_INYALIDCH | contains wrong value Ox03

ANMEL

088110173 Mailbox ermror: The mailbox | SLY Slave ermor mailbox return value:

FC_E_MBXERR_SERVICEN | protocol header of the Ox04

OTSUPPORTED mailbox protocol is wrong

0x98110174 Mailbox emror. The mailbox | SLY Slave emor mailbox return value:

EC_E_MBXERR_INWVALIDHE | protocol header of the 0x035

ADER mailbox protocol is wrong

0x98110175 Mailbox ermror: Length of SLY Slave ermor mailbox return value:

EC_E_MBXERR_SIZETOOS | received mailbox data is Ox0&

HORT too short

0x98110176 Mailbox emor: Mailbox SLY Slave ermor mailbox return value:

EC_E MBXERR_NOMOREM | protocol can not be 0x07

EMORY processed because of

limited resources

0x98110177 Mailbox emror: The length SLV Slave emor mailbox return value:

EC_E_MBXERR_INVALIDSI of data iz inconsistent Ox08

ZE

0x98110178 Slaves with DC configured EMI The first DC Slave was not

EC_E DC_SLAVES BEFOR | present on bus before configured as potential reference

E REF CLOCK reference clock clock.

0x9811017B Line crossed Cabling wrong.

EC_E_LINE_CROSSED

0x9811017C Line crozsed at slave ... Obsolete

FC_E_LINE_CROSSED_SLA
VE_INFOQ
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