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This guide introduces you to ANCA Motion’s MotionBench software. The guide provides instructions for installing
and getting started with MotionBench.

In this user guide, the following instructional icons are used:

() Info
© Tip
& Note

() Wwarning

The information contained in this guide was correct at the time of writing, but is subject to change. Please ensure
you always refer to the version of the guide corresponding to the MotionBench version you are using.
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Related documents

1 Related documents

Document Description

CHANGELOG.md History of product changes, located in the MotionBench
application directory following installation

AMD Servo Drive - SoE Configuration Guide.pdf AMD servo drive user guide, included with ANCA Motion
servo drives

Digital Servo Drive SoE Parameter Reference Firmware parameter reference, included with ANCA
AMDS5x.pdf Motion firmware

7 2019-04-01 ANCA Motion
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2 Terms and abbreviations

Action Bar

ANCA
AMCore
Bode Plot
Chirp
Configuration Panel
CNC

Display Area
EoE
EtherCAT

10

RAM

SoE

Standalone

Step

TDMS

Ul

A section of a page dedicated to controlling page operations

Australian Numerical Control and Automation

ANCA Motion's Motion Control Software

A magnitude and phase plot of the frequency response of a system
Asignal in which the frequency increases with time

A section of a page dedicated to configuration

Computer Numerical Control

A section of a page dedicated to visual representation of data
Ethernet over EtherCAT

Ethernet for Control Automation Technology

Input/Output

Random Access Memory

Servo over EtherCAT

A type of network configuration that involves connecting the drive directly to a
network adapter

A command signal in which the command instantly changes from one value to
another

A file format optimized for saving measurement data to disk

User Interface

2019-04-01

ANCA Motion



What is MotionBench?

3 What is MotionBench?

ANCA MotionBench is a Windows based tool that is designed to work with ANCA Motion’s range of EtherCAT servo
drives.

MotionBench offers an easy to use graphical interface for configuring, monitoring, and diagnosing problems with
AMD2000 and AMD5x servo drives.

« Communication via any EtherCAT master supporting EoE
+ Real-time graphing of drive signals

« Guided and free-form workflows

« Powerful configuration and tuning features

£3 ANCA MationBench - [Mator Library] - O *

File Device View Tools Help

B B B Reset Error | g Full Write - || [&

= El Device 1 (Online)

. - w Configuration
@) Motor Control

Motor Library Motor library
Current Cortroller Tuning Please select an existing motor, or add a new motor
#) FOI-DQ Aligrment Agorthm i T
E1Z# Servo Control MGE-060-305
~ Motor
Motor Type PMSM Rotary
: Brake Present False
-~ Position, Curent & Velocity Brake Rotor Inettia fkgm”2) 0
' Circle Graph Maximum Speed {rpm) 6600
SIS Miscellansous Maximum Winding Temperature {' 140
Peak Cumrent (4) 25.15705521
] Parameters Phase Inductance (H) 0.00625
|55 Load/Save Parameters Phase Resistance {ochms) 16
- [E8] Data Logger Poles (poles/rev) 10
B Current & Themmal Protection 2:83 gurre;d (A) . 4.8076
@, ) ed Speed (pm)
Jlg Height Following Rated Torque (Nm)
B Standalone Rotor Inertia kgm™2)
- Diive Controlled Moves Stall Current (A)
- 7§t Drive Cortrolled Homing Stall Torgue (Nm)

Themal Rise Time (.
Torgue Constant (Mm./A)

-4=" Drive Cortrolled Stroking

v Enceder
Encoder Type Incremental Rotary
Commutation Track Supported
Lines {lines/rev) 2048
Signal Type Sinusoidal
LVW Wiresaving Unsupported
Motor Type
® Foward () Backward
£ >
Enabled | Ready | STO Inactive Device 1 (Online) [

9 2019-04-01 ANCA Motion
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4 Get started

4.1 System requirements

Component

Platform

Computer and processor
Memory (RAM)

Hard disk

Display

Operating system

.NET version

Supported (tested)
network adapters

Minimum firmware version

Additional requirements
and considerations

Requirement

« Laptop
« Desktop
« ANCA Motion CNC

1 gigahertz (GHz) or faster x86- or x64-bit processor with SSE2 instruction set
1 gigabyte (GB) RAM (minimum)

30 MB Free Disk Space (minimum)

1280 x 960 Screen Resolution (recommended)

« Microsoft Windows XP SP2
« Microsoft Windows Vista / 7
« Microsoft Windows 8 /8.1

« Microsoft Windows 10

+ Intel 82577LM Gigabit

+ Broadcom NetXtream 57xx Gigabit

+ Broadcom 57765-B0 PCI

« Marvell Yukon 88E8053 Gigabit

« ASIX AX88772A (USB2.0 to Ethernet dongle)
+ Realtek RTL8139-810X

« 5.1.15 (AMT variant)
« 6.1.5 (AMD5x and AMD2000 variants)

Some functionality may vary, based on the system configuration. Some features
may require additional or advanced hardware or network connectivity.

@ The hard disk system requirement is intentionally larger than the actual disk space usage of the software.

10
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Get started

4.2 Install via Windows desktop

This section describes how to install MotionBench via the Windows desktop. If you are upgrading from a previous
version of MotionBench, the steps are the same. Before installing MotionBench, make sure that your computer
meets the system requirements.

1. Visit the MotionBench download link provided by ANCA Motion in any browser.

2. Click on the link to download the relevant version of the MotionBench installer. Depending on your
connection speed, the download may take up to a few minutes.

If prompted, click "Run" or "Save".

If you have saved the installer, double-click the installer file to start the installation process.

5. After reading and agreeing to the license terms (available by clicking the "License Terms" link) click "Install".

W

mms
motion
The setup wizard will install ANCA Motion MotionBench on your computer.
Click Install to begin the installation or Cancel to exit the wizard.

You must agree to the License Terms before you can install the product.

| agree to the License terms and conditions.

Customise your installation

= Install || Cancel

4.2.1 Prepare the network connection

Connecting to a drive directly through an Ethernet port is known as the standalone configuration. To use this
configuration, you will first need to change the network adapter settings by following the steps below.

@ WARNING! Changing network settings may affect your computer’s network connection. If you are
uncomfortable about making changes to your Ethernet adapter configuration, or do not have the required
user permission levels, then please consult with your IT administrator.

@ Installing a second Ethernet adapter which is dedicated for use with the drive will prevent this possible
limitation.

1. Open Local Area Connection properties for the network adapter to be connected to the drive(s).

11 2019-04-01 ANCA Motion
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[} Ethernet 3 Properties k *®
Networking  Sharing

Connect using:

@ Realtek USE GbE Family Controller

This connection uses the following tems:

EClient for Microsoft Networks ~
"]? File and Printer Sharing for Microsoft Metworks

O "]?\fmualﬁmc MDISE Bridged Networking Driver

[ 005 Packet Scheduler
et #ioca verion # CP/1Pv4 |

[ 4 Microsoft Network Adapter Muttiplexcor Protocol

1. Microsoft LLDF Protocol Driver v
< >

Install Uninstall Properties
Description

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

0K Cancel

2. Double-click "Internet Protocol Version 4 (TCP/IPv4)" to open the properties window for this protocol.

3. Select "Use the following IP address:" and set the IP address to 192.168.100.1 and the subnet mask to
255.255.0.0.

Internet Protocol Version 4 (TCP/IPv4) Properties X

General

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

(0) Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192,168 . 100 . 1
Subnet mask: 255.255. 0 . 0

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

Preferred DNS server: l:l

Alternate DNS server:

[ validate settings upon exit e

Cancel
4. Click "OK", and close the Local Area Connection properties window.

2019-04-01 ANCA Motion



5 General settings

The start behavior of MotionBench can be configured by clicking Tools — Options from the menu bar.

General

Protected Options
Description:
Expires:
Autharity:

==+ MotionBench Options

Launch Connection wizard on startup
Launch Quick Start wizard on startup

Default
Newver
(3000
Browse
oK Cancel

*

General settings

& The controls shown in the "Protected Options" section are intended for internal use only and should not

be used.

The following table list the available startup options:

Options

Launch Connection wizard at startup

Launch Quick Start wizard on startup

13

Description

This option specifies whether MotionBench displays the
connection wizard. If the option is not selected MotionBench
starts with an empty window. A user can manually add a device
by clicking Add on the Device menu.

This option specifies whether MotionBench displays a dialog to
select a landing page on startup.

2019-04-01 ANCA Motion
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6 Features

This section details some common workflows and procedures that are enabled by MotionBench.

6.1 Connectto adrive

MotionBench communicates with drives using EtherCAT via a standard Ethernet port.

A drive connection is established through the connection wizard. Opening MotionBench will open the connection
wizard (by default) (see page 13).

6.1.1 Select a gateway

The first step in the wizard is to select a gateway.

Communication with a drive is established through a gateway, which can either be a standard network adapter
(standalone) or a conduit to an external control system like AMCore.

[@& Add Device

Select the gateway of the device

Ethernet

Ethernet 3

Bluetooth Metwork Connection

Advanced

Remember this gateway, and skip this step in the future,

What if my gateway is not listed?

Mext Cancel

@ The tick box “Remember this gateway, and skip this step in the future.” will ensure that this gateway is
used for future MotionBench session.

14 2019-04-01 ANCA Motion



Features

Select the gateway of the device

[ANCA Motion CHC (AMCare)

Real-tirne Virtual Ethernet Adapter
Local Area Connection

[[] Rernemiber this gateway, and skip this step in the future,

& AMCore must be running for the AMCore gateway to be detected.

If no gateway module is available for the current external control system, MotionBench can connect to a drive by
manually specifying an IP address. To manually specify an IP address, select the "Advanced" link.

&« [@& Add Device

Specify IP address of the device

If you have manually configured a device connection, you may enter it's [Pvd
address below. MotionBench will attempt to resolve the address automatically.

192 . 168 . 100 | 233

Found Device 1 (v6.1.6) @ 192.168.100.233
Click 'Connect’ to proceed.

/\ If MotionBench is not using a gateway to connect to a drive, MotionBench will not be able to request
control for the drive from the control system. In this case a user can only achieve partial control and some
parameters will be marked as read only.

6.1.2 Select devices

For the next step in the wizard, you will need to select which devices to connect to. When a drive is physically
connected, MotionBench will automatically detect it and show it in the device list.

15 2019-04-01 ANCA Motion
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&« [@ Add Device

Select one or more devices to add

Device 1 (v6.1.6)

Showing devices on Ethernet 3 Update Device

What if my device is not listed?

Connect Cancel

/\ Inastandalone configuration, the devices will not be detected unless the network adapter has the correct
IPv4 properties set. To change the adapter properties, refer to prepare the network connection (see page 11).

The version of the firmware currently installed on the drive is indicated. If required, this can be updated using the
“Update Device” button. If MotionBench cannot locate the firmware file (.amf) which matches the firmware
currently installed on the device the following screen is shown to allow the user to select the matching firmware.

&« [@& Add Device

Locate a matching firmware file

MotionBench needs more information about the selected device.
Please specify the firmware file for Device 1 (v6.1.6)

| Browse

Where can | find firmware?

Cancel

6.1.3 Finishup

Finally MotionBench shows the Quick Start menu. The Quick Start menu allows you to select a landing page. It can
be disabled in MotionBench general settings (see page 13).

16 2019-04-01 ANCA Motion
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=
% Quick Start
What would you like to do next?
—> Quick Start
Get a motor turning quickly!
—> Standard Configuration
Cenfigure device parameters via a functional overview.
—> Parameter Configuration
Access all available device parameters directly.
The following options are available:
Option Landing Page Description
Quick Start Motor Library Select a standard motor from the ANCA Motion
range and get the motor turning with minimum
effort.
Standard Configuration Overview Functional overview of the drive, where you can
drill down into specific function modules.
Parameter Configuration Parameters Table where all variables in the drive profile can

be accessed.

6.2 Monitor a connection

Once connected to a drive, MotionBench considers the drive either Online or Offline. A drive is considered online if
MotionBench is able to communicate with it; otherwise, it is considered offline.

6.2.1 Connection status

The Connection Status screen can be accessed at any time via the following methods:

+ Press F10.

+ Click the "Connection Status" icon on the toolbar.

» Navigate to and click the menu entry: Device — Connection Status.

+ Click on the connection information in the lower right corner of the status bar and select "Open Connection
Status".

The Connection Status screen provides the following information:

« Device - The name of the device.

+ Gateway - The name of the gateway through which the device is connected.
« IP Address - The IP (Internet Protocol) address of the device.

« Firmware Version - The current firmware version of the device.

« Activity - The number of bytes sent / received to / from the device.

17 2019-04-01 ANCA Motion
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« Duration - The duration of time that the device has been Online.

| 9 AMNCA MotionBench - [Device 1 (Onling)]
File Device View Tools Help
E: B [ | Enable ResetEmor | g Full Write - || [

= E| Device 1 (Online) ~ General
1) Motor Control Vendor ID
| e Product Code
2% Motor Liby
9 otor Library IP Address
h Cument Controller Tuning ~ Vendor Specific
L 4 FOI-DQ Alignment Algorithm Drive Identfication
= @ Servo Control Firmware Version 616
. Serial Number Not Af &
Seal Connection Status
<aing CPLD Version Number &
State Feedback
General | Support
Velocity Controller Tuning
-olll] Graphs
L380 Posttion, Cumert & Velocty Devices
H Circle Graph Add Device
5 Miscelaneous Device 1 (v6.1.6)
; Parameters
[E- Load/Save Parameters
i Data Logger
il Curent & Themmal Protection
~IF Heght Following Update Device
= Standalone Connection
{t Drive Controlled Moves Device Devies 1
’E Drive Controlled Homing Getemway Chemet 3
+=" Dive Confrolied Sioking IP Address 192.162.100.233
Firmware Version: 616
Activity: 36914 /13630
Duration 00:07:57
Remove Details.
Close
Vendor ID
Unique vendor identffication number assigned by the
EtherCAT Technology Group

Disabled | Ready | STO Inactive

6.2.2 Access drive parameters

Device 1 {Onling) [&

Before any device parameter can be modified, MotionBench needs to negotiate access permission for the drive.

This is done from the toolbar.

@ AMNCA MotionBench - [Device 1 (Onling)]

File  Device View Tools Help

E, Bl (G | Enable ResetError ||[EX Read-Only ~

k
EEl D=vice 1 (Oniine) L Read-Only

£ Motor Cortro &  Protected Write ANCA Motion ((x0505)
. 4 Motor Library A Full Write (x001E

152 168.100.233
M Current Cortroller Tuning

|| v Vendor Specific

The following permission levels are available:

Level Description

Read-Only In Read-Only mode, MotionBench is allowed to display any device
parameter. Parameter modification is not allowed. This mode is used to

monitor a drive.

18 2019-04-01
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Level Description

Protected Write In Protected Write mode, MotionBench is allowed to display any
parameter and modify parameters that do not interfere with a field-bus
master controlling the drive.

Full Write In Full Write mode, MotionBench is allowed to display and modify any
device parameter.

6.3 Move a motor

MotionBench allows a user to get a motor moving. This can be done in a number of ways.

6.3.1 Motor Library
The Motor Library page contains some basic functionality for getting a motor turning.
To do this:

1. Select your motor from the drop-down.
2. Click "Start".
a. Inthe dialog that follows, choose if you want some initial (no load) tuning set prior to enabling the
motor.
Ensure safe operating conditions, then click "OK".
4. Click "Forward" or "Backward" to change the direction of movement.

w

@ For more information, refer to Motor Library (see page 54).

6.3.2 Drive Controlled Moves

ANCA Motion drives can perform a sequence of up to 64 preset movements.
To configure the movements:

1. Go to the Drive Controlled Moves page.

Click "Load From Drive".

Modify the table of movements, then click "Save To Drive".
Enable the drive.

Click "Run" to begin the sequence of movements.

aoarwN

@ For more information, refer to Drive Controlled Moves (see page 46).

6.3.3 Drive Controlled Stroking

ANCA Motion drives can be configured to perform cyclic moves.
To do this:

1. Goto the Drive Controlled Stroking page.

19 2019-04-01 ANCA Motion
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2. Modify the stroking settings.
Enable the drive
4. Click "Run" to begin the movements.

w

@ For more information, refer to Drive Controlled Stroking (see page 48).

6.3.4 Drive Controlled Homing
ANCA Motion drives can perform some movements to find a home-switch, setting it to zero (or "home").
To do this:

1. Go to the Drive Controlled Homing page.
2. Enable the drive.
3. Click "Run".

@ For more information, refer to Drive Controlled Homing (see page 45).

6.4 Tune asystem

Most servo systems require some level of tuning (setting up the desired response of the system usually with the
load attached). This can be done through several methods available within MotionBench.

6.4.1 Initial tuning

MotionBench has two methods for setting initial tuning.

6.4.1.1 Motor Library

After selecting a motor in the Motor Library page, clicking "Start" will recommend some initial tuning for the motor,
and enable the drive. It will also start the motor turning, as it is intended to be used for a motor with no load
attached.

@ For more information, refer to Motor Library (see page 54).
6.4.1.2 Tuning pages
At times, you may not want to enable the drive immediately after setting the tuning.
In this case, you can set initial current and velocity tuning by going to the current and velocity tuning pages and

clicking "Apply" in the suggested tuning calculator.

@ For more information, refer to Current Controller Tuning (see page 35) and Velocity Controller Tuning (see page
62).
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6.4.2 Finetuning

Features

Once you have some initial tuning set, you can fine tune the system by analyzing the performance of the control

loops.

6.4.2.1 Current loop

Fine tuning of the current loop can be performed as follows:

©

PN kW

Go to the Current Controller Tuning page.
Ensure you have "Full Write" access.

Select your stimulus type and set the stimulus settings to be appropriate for your system.

Click "Start".

Click "Stimulate & Capture" or "Capture".

Analyze the results and make an appropriate change to the tuning parameters.
Click "Retune".

Repeat from step 5 until you are satisfied with your tuning performance.

For more information, refer to Current Controller Tuning (see page 35).

6.4.2.2 Velocity loop

The velocity loop can be tuned in two different ways.

External motion controller

Fine tuning of the velocity loop using an external motion controller (i.e. AMCore) can be performed as follows:

>
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Go to the Velocity Controller Tuning page.

Ensure you have "Protected Write" access.

Set your stimulus input amplitude to be appropriate for your system.
Click "Start".

Command the motor to move at a constant velocity greater than the stimulus input amplitude.

Click "Stimulate & Capture".

Analyze the results and make an appropriate change to the tuning parameters.
Click "Retune".

Repeat from step 5 until you are satisfied with your tuning performance.

Only stimulus type "Chirp" is available when tuning via an external motion controller.

Standalone

Fine tuning of the velocity loop in a standalone set up can be performed as follows:

21
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Go to the Velocity Controller Tuning page.
Ensure you have "Full Write" access.

Select your stimulus type and set the stimulus settings to be appropriate for your system.

Enable the drive.
Click "Start".
Click "Stimulate & Capture" or "Capture".
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7. Analyze the results and make an appropriate change to the tuning parameters.
Click "Retune".
9. Repeat from step 6 until you are satisfied with your tuning performance.

®

@ For more information, refer to Velocity Controller Tuning (see page 62).

6.5 Configure drive settings

6.5.1 All parameters

There are two ways to set any firmware parameter.

6.5.1.1 Parameters page

On this page, parameters appear as a row in a table. With write access greater than "Read-Only", the parameters
that can be modified will have a white background for their row.

To modify the value, simply click on the value column of the row, type your value, then press enter (or click
somewhere else). The write is successful if the value doesn't change back to it's previous value.

@ For more information, refer to Parameters (see page 57).
6.5.1.2 Advanced mode

In this configuration mode, all firmware parameters are listed on the list, in the "Parameter Explorer".

To modify a parameter, drag the parameter into a "Calibration Window", then modify it's value column.

(D) Advanced mode allows modification of any firmware parameter. Do not change anything unless you know
what you are doing.

@ For more information, refer to Advanced mode (see page 70).

6.5.2 Digital inputs

Digital inputs may have their polarity changed. With DCSM firmware variant, the inputs can also be mapped to
DCSM functions, i.e. enable, start drive controlled moves, etc.

To do this, go to the Digital 10 page and click on "Digital Input Configuration". For each input, change the polarity
by selecting "Active High" or "Active Low", or select a DCSM function from the drop-down.

@ For more information, refer to the Digital Input Configuration (see page 45) section of Digital 10.
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6.5.3 Digital outputs

Digital outputs can have their polarity, safe state and command changed. Additionally, their state can be mapped
to a parameter value.

To do this, go to the Digital 10 page and click on "Digital Output Configuration". For each output:

« Change the polarity by selecting "Normal" or "Inverted".
» Change the safe state or command by selecting "High" or "Low".
« Set up a parameter controlled value by changing the "Control Method" to "Parameter", then click "Select".

@ For more information, refer to the Digital Output Configuration (see page 42) section of Digital 10.

6.5.4 Analoginputs
Analog inputs can be transformed by applying some functions to the actual input.

To do this, go to the Analog 10 page and modify the parameter values in the configuration panel.

(@) For more information, refer to Analog IO (see page 29).

6.5.5 Analog outputs
Analog outputs can have their voltages directly commanded.

To do this, go to the Analog 10 page and modify the parameter values in the "Analog Output" section of parameters.

@ For more information, refer to Analog 10 (see page 29).

6.5.6 Adjustscaling

The type of scaling (linear or rotary), as well as the scaling of the position, velocity, acceleration, and force can be
modified.

To do this, go to the Scaling page, change the scaling parameters, then click "Apply Scaling".

@ For more information, refer to Scaling (see page 59).

6.6 Diagnose common drive issues

MotionBench provides various pages to monitor and to visualize feedback from the drive. These pages are provided
to aid the engineer to commission a system or to diagnose faults in the feedback signals.

6.6.1 Control loops

Once a drive is enabled, you may want to check the behaviour of one of the control loops.
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To view these feedback signals:

1. Goto the Position, Current & Velocity page.
2. Click "Start".
3. Click the legend items to remove signals that you are not interested in.

@ For more information, refer to Position, Current & Velocity (see page 58).

6.6.2 Encoder feedback

If you are experiencing problems with encoder feedback, there are two pages you can visit to ensure your encoder
is configured correctly.

6.6.2.1 Circle graph

This page will allow you to view the circle formed by the encoder data. If you can't see any feedback, you may have
the wrong channel configured.

To compensate abnormalities in the circle:

1. Go to the Circle Graph page.
Click "Start".
Set the "Cos/Sin Offset" parameters such that the circle is centered.
Set the "Encoder Cos Phase Compensation" parameter such that the circle is aligned with the axes.
Set the "Cos/Sin Gain" parameters such that the circle vertical and horizontal amplitude are equal and do
not exceed the minimum and maximum trip thresholds.
a. You can modify the minimum and maximum thresholds, but keep in mind that the maximum ADC
values the compensated signals will have is +32768.

aorwn

@ For more information, refer to Circle Graph (see page 31).

6.6.2.2 State feedback

The State Feedback page allows you to change encoder configuration, set up a secondary encoder, view feedback
directions, and more.

@ For more information, refer to State Feedback (see page 60).

6.6.3 FOI

The only FOI algorithm currently supported in MotionBench is DQ alignment (DQA). To monitor the progress of DQA:

1. Go tothe FOI-DQ Alignment Algorithm page.

Click "Start".

Enable the drive.

Check the electrical angle feedback follows the command (with an offset).

Hwn

©

For more information, refer to FOI-DQ Alignment Algorithm (see page 50).
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6.7 Logdrive signals

In many MotionBench pages, some parameters are measured in real time and displayed in a graph. The parameters
are relevant to the purpose of the page. However, you may want to monitor a parameter value that is not the
subject of a standard page. To do this, there are two methods.

6.7.1 Data logger

ANCA Motion drives have an internal mechanism known as the Data Logger. This mechanism allows four parameter
to be measured at up to the highest resolution (62.5 us) for 2048 samples. MotionBench supports configuration of
this mechanism in the Data Logger page.

@ For more information, refer to Data Logger (see page 38).

6.7.2 Advanced mode

To set up live measurements for any drive parameter:

1. Switch to Advanced mode.

From the "Parameter Explorer", drag your desired parameter into the "Measurement List".
Change the "Event" column to the task rate you desire (lower number means faster sample rate).
Drag the measurement into the main window and select "Show in new Graph Window".

Press F5 to start measurements, and Shift+F5 to stop.

N

@ For more information, refer to Advanced mode (see page 70).

6.8 Save your drive configuration

There are two methods for saving drive configuration in MotionBench.

6.8.1 Single drive

When saving a single drive, there are two options available.

6.8.1.1 Savetofile
To save modified parameters to afile:

1. Gotothe Load/Save Parameters page.
2. Click "Save To File".
3. Select afile, or type the name of a file to create, then click "Save".
a. You can change the file format by choosing a format from the drop-down.
4. Enter any required information for the export to complete.

@ For more information, refer to Load/Save Parameters (see page 52).
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6.8.1.2 Save to non-volatile memory

To save parameter values to non-volatile parameters (NVP):

1.

M

®

Go to the Load/Save Parameters page.

Click "Save To Drive".

Move any parameters to be saved to the right list.
Click "Save".

For more information, refer to Load/Save Parameters (see page 52).

6.8.2 Multiple drives

The CSV format save option from Load/Save Parameters is available as a multiple drive operation. Click File —
Export... to begin the operation.

@) For more information, refer to Save all configuration (see page 67).
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7 Standard mode

The default mode for MotionBench is Standard mode.

Standard mode

In this mode, a navigation tree is added to the left of the window. This panel can be hidden by clicking View —

Navigation Tree in the menu bar, or by pressing F11.

@ AMNCA MotionBench - [Device 1 (Onling)]
File Device View Tools Help
E» B @ | Enable ResetError |[EE Read-(
[=4EIR Device 1 (Online) v Ge
1) Motor Control Vel
= Motor Library rFl‘t
M| Curent Controller Tuning v Ve
- 43 FOI-DQ Alignment Algorithm Di
EI-@ Servo Cortrol Fi
E Scaling Sl
cp
| State Feedback
=i ) Velocity Controller Tuning
El-dnﬂ Graphs
}HQ Position, Cumrent & Velocity
: Circle Graph
EHE Miscellaneous
-[E] Parameters
-[E5 Load/Save Parameters
Data Logger
- I Cument & Themal Protection
- JLE' Height Following
EHE Standalone
- Drive Cortrolled Moves
- 7§% Drive Controlled Homing
.= Drive Controlled Stroking

Disabled | Ready | STO Inactive

Within the navigation tree, each connected drive is displayed with it's available pages as children. Clickingon a

page will load the page in the remainder of the window. The pages available for a drive depends on the drive's
firmware variant.

7

Most pages have a Configuration Panel, Action Bar and a Display Area.

27

.1 Page layout

2019-04-01

ANCA Motion



MotionBench User Guide

£ ANCA MotionBench - Velocity Controler Tuning]

8 x
File Help
& 2 Rl ie - | B
B 1""“‘“0"“”9 V St Corfiguration @ ~ | " Show Points | View: | Live [l Captured &8 Full View
& Metor Cortral
£ Motor ibrary Type = BB Commanded Velocity Il Com Current

5] Curent Cortroler Tuning
# FOI-DQ Algnment Aigorthm

o 05-
£.[08] Data Logger
Gurent & Themal Protecion || Voo, uringparametes g AN e
{+G Analog 0 WCONT Foparerglwbeals Q103257 0
& Dot 0 Feedfonvard Acopbh Gain Factor (210
B Standalone WCONT Propog@g Gain (1/5) 2 e
L& Dive Contoled Moves WCONT g e (101 ms) 566 o

73} Dive Cortroled Homing Suggestet ring
1.2 Dive Cortroled Stroking PropofeganGain (1/s) 2 e
[ ime (10°-1 ms) 56

[e) Aoty
| S
Me

rrent (A]
n

Cu

025 03
Time [s]

LPF Coefficient (%)

MCPOS Velocity Feedback .
IDN 33820 - Motor Velocity Fiter Coeficient Stop Capture. Save Ac t'l o n B a r

Enabled | Ready | STO Inactive (®) V-Axis (Online) [&

7.1.1 Configuration Panel

The configuration panel section of a page is nested to the left of the window. It contains interface elements related
to configuring the drive, or the experiment.

@ An experiment is a procedure performed by MotionBench to assist with drive configuration. For example,
obtaining a current chirp response (experiment) assists with current tuning (configuration).

7.1.2 Action Bar

The action bar section of a page is nested to the bottom of the window. It contains buttons (or similar) for
controlling page operation.

7.1.3 Display Area

The display area section of a page is the biggest section, taking up any remaining space in the window. Usually, it
will contain a Plot, but it may contain any graphical Ul.

7.1.3.1 Plot

A plot displays measured drive data as a graph. Each plot has the following controls available to control the graph:
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@)
@)
&)
N
1 Show/Hide Points

View:

e Show/Hide Cursor

= .
& @ Full/Normal View

m Legend

7.2 Pages

Standard mode

Description

Zoomin
Zoom out
Zooms in or out so that the entire graph is visible

Specify the zoom type whether it vertical, horizontal or all

Toggles the visibility of data points on the graph

Followed by a list of views as buttons (e.g. = Circle Plot). Clicking a
button changes the active plot view. Each page implement it's own
set of views

Toggles the visibility of the data cursor on the graph

Collapses the configuration panel and the legend so the plot is
expanded to the whole page

Toggles the visibility of the parameter's data in the plot

This section contained detailed descriptions of each page that can appear in the navigation tree. For descriptions of
workflows involving multiple (or single) pages, refer to section Features (see page 14).

7.2.1 AnaloglO

The Analog |0 page allows the user to monitor the analog voltage inputs, transform the input voltages, and directly

control the voltage of the analog outputs.
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7.2.1.1 Configuration

A brief summary of each category of firmware parameters is described below. For a more detailed description of
each of the parameters, please refer to the firmware parameter reference (see page 7).

Inputs

For each analog input, the effective input voltage can be transformed by applying the following functions:

Function

Offset

Description

This value will be subtracted from the actual input voltage

Dead Zone Threshold = An actual input voltage that has magnitude lower than this value will be mapped to 0

Dead Zone Offset When the actual input voltage is above the threshold, this directional offset is added

Filter Coefficient Removes noise from the actual input voltage

Gain The actual input voltage will be multiplied by this value

Min/Max The effective input voltage will be saturated to remain between these limits
Outputs

These firmware parameters will directly command the voltage of corresponding analog output.
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Velocity Control

These firmware parameters allow modification of the mapping from analog input voltage to the input velocity
command.

7.2.1.2 Display

The display shows the live transformed (effective) voltage for each analog input.

7.2.2 Circle Graph

This page allows a user to diagnose a fault with an analog encoder. The image below shows the circle plot for an
analog encoder.

3 ANCA MotionBench - [Circle Graph] - X
File Device View Tools Help

[ B [ |[Disable | Reset Error | 4 Full Write ~ || £

¥ Confiuration %, @ @ @ AN~ | ShowPoints | View: |2 Circle Plot |[u% Time Domain £ 8 Full View
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I v
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Cos, rE 16384
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v Limits 20000 -
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Data Logger —-
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10001
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Encoder Cossin[0]
Encoder source:
Stop Save
Enabled | Ready | STOInactive ® Device 1 (Online) [

7.2.2.1 Configuration

A brief summary of each category of firmware parameters is described below. For a more detailed description of
each of the parameters, please refer to the firmware parameter reference (see page 7).

Category Description
Encoder Changes the encoder feedback signals that are display in the plot
window
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Category Description

Encoder Type Verify that the correct encoder type firmware parameter is set: the
connected channel should display Incremental

Adjustment Parameters Allows imperfections in the encoder feedback signal to be
manually adjusted

Limits Defines the minimum and maximum magnitude encoder signal
before a drive error is thrown

7.2.2.2 Actions

For this page, the following actions can be performed.
Action Description
Start Begins the live plotting of the encoder feedback signals

Save Saves the plotted data to afile

7.2.2.3 Display

The display is a plot containing two views.

Circle Plot

The circle plot displays live encoder data in the form of a scatter graph. The sampled points will form a circle when
the encoder is rotated, hence the name.

The orange and red circle shows the minimum and maximum amplitude before a drive error is thrown; the green
signal must always lie between the two circles for normal operation.

Time Domain

The time domain plot is split into two graphs.
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The upper graph shows the same data as the purple signal in the circle plot, but in time domain.

The lower graph shows the squared amplitude of the two signals from the circle plot, in time domain. With properly
set adjustment parameters, the green signal in this plot should be almost completely constant.

7.2.3 Current & Thermal Protection

This page allows configuration of firmware parameters related to protecting the drive from damaging the motor.
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7.2.3.1 Configuration

Device 1(Online) (&

There are two configuration sections: Limits and Overload Protection.

Limits

There are three types of parameters in this section.

Type

Peak current limit

Current limiting

Temperature limit

Overload Protection

Description
Saturate the current command to the lower of the three values
Indirectly limit the current command

Subsystem of the drive that cause a shutdown when the
temperature of different components gets too high

There are two types of parameters configured by this section.

Type
Short term

Long term

34

Description

Subsystem which throws an error when the current is too high for a short period of time

Subsystem which throws an error when the current is too high for a long period of time
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The short term parameters have accompanying suggested values: click Apply to set these values.

@ The suggested values are calculated such that a peak current will cause an error after the number of
seconds passed equals the overload duration.

7.2.3.2 Actions & Display

Reserved for future development.

7.2.4 Current Controller Tuning

This page allows the user to tune the current loop of the drive. By obtaining chirp or step responses, you can
determine an appropriate change to the tuning parameters, then see the effect of your changes.

@ The physical parameters affecting current loop tuning are primarily the resistance and inductance of the
winding circuits. These parameters are usually fixed for any particular motor, thus the current loop tuning
is determined primarily by the motor.
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7.2.4.1 Configuration

In the configuration panel, there are two types of configuration:
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Type Description

Stimulus Allows selection of the the stimulus type (chirp or step), as well as modify the
amplitude and offset of the stimulus.

Tuning Allows direct modification of the properties that define the current loops. Also
suggests (and optionally sets) initial tuning, assuming no load is attached to
the motor.

(i) There are two current loops in the drive: D-axis and Q-axis. Under normal circumstances, these loops
should be the same. For more information, refer to the servo drive user manual.

7.2.4.2 Actions

The following actions are used to control the tuning process.

Action Description
Retune Retune the drive.
Start (Chirp) Begin the experiment by starting live measurements and drive

controlled moves.

Stimulate & Capture (Chirp) Set up data logger, wait for trigger, and display the results.

Start (Step) Begin the experiment by starting live measurements and drive
controlled stroking.

Capture (Step) Set up data logger, wait for trigger, and display the results.
Save Saves the captured data for offline analysis.
7.2.4.3 Display

The display area contains a plot with the following views:

View: | Live | Captured |~ Captured (Closed Loop Bode) ||z Captured (Open Loop Bode)

Live

This plot view shows the live measured data of the current command and feedback signals. The measurements are
shown in a time domain graph with a history of 10 seconds.

Captured

This plot view shows the data that was captured during stimulation. It is captured by the drive data logger, and is
plotted in the time domain. A sample chirp capture is shown below.
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Captured (Closed Loop Bode)

This plot shows the captured chirp data in the frequency domain. It is split into two graphs, containing the
magnitudes and phases. These are calculated based on the response relative to the stimulus. This is known as
a closed loop Bode plot.

Captured (Open Loop Bode)

This plot also shows captured chirp data in the frequency domain, splitinto magnitude and phases. In this case, the
magnitudes and phases are calculated based on the response relative to the following error. This is known as an
open loop Bode plot.
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Closed Loop Bode Open Loop Bode

Legarithmic -

Users can switch the X-Axis scale type between Logarithmic or Linear via this button . Thisis

only available on the Captured (Closed/Open Loop Bode).

7.2.5 Data Logger

This page allows you to setup the drive to sample up to four different parameters from the drive, each with 2048
data points.
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7.2.5.1 Configuration

Three different triggers types are available to control under what conditions the data log will trigger.
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« Immediate
« Parameter Controlled
+ Class 1 Diagnostic (C1D) Fault

Immediate Trigger

Ifimmediate is selected and the Run button is clicked MotionBench instructs the drive to immediately start
sampling the parameters and upon completion displays the captured data.

W Measurement

Drive parameters

Data Logger Ermor Word [ 00000
Data Logger Main State [ Finished
Data Logger Sample State [ Disabled|
W Corfiguration
Parameters
~  Trigger
Trigger Condttion Immediate
Data Logger Sample Period Factor 1
~ Data
~ Data Log Parameter 0 {36) NC Velocity Setpoint Command
Parameter Mame NC Velocity Setpoirt Command
Index 0
v Data Log Parameter 1 {37) Velocity Loop Additive Velocity Command
Parameter Name Velocity Loop Additive Velocity Command
Index 0
w Data Log Parameter 2 {40) NC Velocity Feedback
Parameter Mame NC Velocity Feedback
Index 0
v Data Log Parameter 3 {51) NC Motor Position Feedback
Parameter Name NC Motor Position Feedback
Index 0
Parameter Description
Data Logger Sample Period Factor The data log is sampled at the rate of the motor control update,

62.5us. Sample Period Factor provides the ability to skip integer
multiples of 62.5us.

Parameter Controlled Trigger

If Parameter Controlled Trigger is selected and the Run button is clicked MotionBench instructs the drive to arm the
drive data logger. The drive will use the selected trigger parameter to determine when to begin finalizing data
logging. When MotionBench detects that the data log has been completed it will automatically display the results.
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~ Configuration

~ Trigger
Trigger Condition
 Trigger Parameter
Parameter Name
Indesx
Comparison Type
Data Logger Trigger Value
Data Logger Trigger Mask
Data Logger Sample Period Factor
Data Logger Pre-Trigger Samples
v Data
~ Data Log Parameter 0
Parameter Name
Index
~ Data Log Parameter 1
Parameter Name
Indesx
v [Data Log Parameter 2
Parameter Name
Indesx
v Data Log Parameter 3
Parameter Name
Index

Parameter Controlled Trigger
(134) Master Control Word
Master Control Waord

GreaterThan
1

15

]

12

(36) NC Velocity Setpoint Command

NC Velocity Setpoint Command

(37) Velocity Loop Additive Velocity Command
Velocity Loop Additive Velocty Command

(40) NC Velocity Feedback

NC Velocity Feedback

(51) NC Motor Position Feedback
NC Mator Position Feedback

Parameter

Trigger Parameter

Data Logger Trigger Mask

40

Description

Any parameter within the profile can be selected as the trigger. If the
selected parameter is an array the Index field specified the array

index of the parameter.

Parameter Selection

Available Parameters

(123) Feed Constant

(130) Probe 1 - Rising Edge
{131) Probe 1 - Falling Edge
{132) Probe 2 - Rising Edge

(135) Drive Status Word

(140) Manufacturer Product Label
{142) Application Label

(143) SoE Version Label

(144) Signal status word

(145) Signal Cortrol Word

(146) CUCH Proc Cmd

{147) Homing Parameters

(124) Half Width for Zero Velocity Detection
(128) Manufacturer-specific Class 1 Diagnostics

133) Probe 2 - Fa\lini Edie
134) Master Control Word

(148) Drive Controlled Homing Procedure Command o,
P v

Master Control Word
Drive master cortrol word.

Index o

This mask is applied to the value of the trigger parameter for

selecting the bits to trigger off. Setting this parameter to zero

disables the mask (Equivalent to a mask of OxFFFF FFFF).

Mask Selection

MW ® B 2T X X M 1R

21 N 19 18 17 16
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Parameter

Data Logger Trigger Value

Data Logger Sample Period Factor

Data Logger Pre-Trigger Samples

Comparison Type

Class 1 Diagnostic Fault Trigger

Standard mode

Description

This is the value that the trigger parameter is compared to (with the
trigger mask applied if applicable) for the data logger to trigger its
completion.

The data log is sampled at the rate of the current control update,
62.5us. Sample Period Factor provides the ability to skip integer
multiples of 62.5us.

Specify the number of pre-trigger samples to log. The Pre-Trigger
Samples parameter informs the drive of how many samples to keep
prior to the trigger event. For instance if this value is set to 500 the
buffers returned on completion of the data log will include 500
samples taken immediately before the trigger event occurred and
1548 after for a total of 2048 data points.

Defines how the Data Logger Trigger Value is compared with the
trigger parameter.

If Class 1 Diagnostic (C1D) Fault trigger is selected the drive will begin finalizing data logging when a critical fault
that disables the drive is detected. When MotionBench detects that the data log has been completed it will

automatically display the results.

7.2.5.2 Actions

On this page, the following actions are available.

Action
Start

Plot

Save

Advanced

7.2.5.3 Display

Description
Start the data logger

Plots the contents stored in the data buffers. It is only available/clickable if
the data buffers are not empty

Saves the plotted data to a file (.dat)

Allows the user to import or export a configuration

The display is a plot containing a time domain graph of the drive data logger data.
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7.2.6 Digital IO

The Digital 10 page allows the user to specify how the drive is controlling the digital outputs, and inputs.

#3 ANCA MotionBench - [Digital 10] - X
File Device View Tools Help
B B [ |[B | Enable Reset Error | & Full Write -

Digital Input Stat
@ Digital Output Configuration Digital Input Configuration CEINENEETS
a0
5 Curent Cortroler Turing Co=Ihzs0
# F010Q Agrmert Agorthm State Polarty Control Method Safe Site Command
@ Nomal ® Manual O High O tHigh
O Invered O Parameter © Low © Low
edback
(@) Velocity Controller Tuning General Purpose 1
&villl Graphs Stte Polarty Cortrol Method Sefe State Command
15 Poston, Curent & Veooty ® Nomal @ Manual O Heh O Heh
Crole Graph
O Invered O Parameter © Low © Low
. General Purpose 2
Dote Logger Stte Polarty Cortol Method Safe Sate Command
[} Cument & Themal Protection @ Nommal ® Manual O High O High
2
@ Analog 10 O inveted O Parameter © Low © Low
& Dotal10
B Standalone General Purpose 3
A Diive Cortrold Moves Siate Polarty Control Method Safe State Commane d
! Dive Cortrolled Homing @ Nommal ® Manual O Hgh O Hgh
=" Dive Cartroled Sioking 3
O Invered O Parameter © Low © Low
General Purpose 4
Sate Polarty Control Method Safe Sate Command
@ Nomal ® Manual O High O Hgh
4 o 2 3 B s . : s s
O Invered O Parameter © Low © Low
General Purpose 5
Sate Polarty Control Method Safe Sute Command
@® Nommal @® Manual O Hih O Hagh
5
O Invered O Parameter © Low © Low

Disabled | Ready | STOInactive ® Device 1(Online) [

7.2.6.1 Configuration

There are two modes of configuration available: Digital Output Configuration and Digital Input Configuration.

Digital Output Configuration

If the selected "Control Method" is "Manual" mode, a user can use the "Command" button to toggle the physical
output to be high or low.

In "Parameter" mode, any drive parameter can be selected to trigger a digital output.
General Purpose 0
State Puolarity Control Method
(® MNomal () Manual

O Inverted (®) Parameter No IDN selected %

Parameter

Pressing the "Select" button brings up the following dialog to specify the parameter from which the value will be
obtained for constructing the digital output.
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Digital Qutput Cenfiguration x

IDN Safe State Mask 15 14 13 12 11 10

n
a
-1
=2}
[
da
L
P
=}

~ Invert Mask 15 14 13 1
(33080) Absolute Feedback Type
(65535) Accourt for loop delay
(65535) Ack Cancel Ref Point PC Mask i5 14 13 12 11 10 8 &8 7 & 5 4 2 2 1 0 FFFF
(65535) Ack Cancel Ref Pairt PC

(65535) Activate JC Interpalation

(65535) Actual Operation Mode of SC State b
(65535) Actual size in bytes of Cyclic data Rx
(65535) Actual size in bytes of Cyclic data Rx
(65535) Actual state of frequency comection &
(337592) ADC Max Value for Edemal Encoder 1214 12 12 11w s & 7 6 3 4 3 2 1 0

(33802) ADC Max Value for Motor Encoder Si

=]

&

[+l

[

i

BN

w

-

t

Fa

=)
Bl

I

(65535) ADC Measurement of DC Bus Voltage
(33791) ADC Min Value for Edemnal Encoder 15 14 12 12 11 10 % &8 7 6 5 4 3 2 1 0
(338071) ADC Min Value for Motor Encoder Sir

(655235) ADC sample - Amplfisr Temperature

(RRRIRL AN samnla - TChacesie Tamnarstirs

No IDN selected
Disabled

The "Safe State Mask" specifies the default user-defined digital output safe state. This is the value used when the
drive enters the EtherCAT state SAFEOP as a result of abnormal conditions. The "Invert Mask" specifies whether a
selected bit of the input value needs to be inverted before the digital output is constructed. The "Mask" is used to
mask out the required bits from the parameters value. The simulation section of the dialog allows a user to test out
the required settings before applying the parameter.

() Simulate Test Input (® Simulate Safe State Mask

Result 15 14 12 12 11 10 8 & 7 € 5 4 2 2 1 0O

¥
1E8
3

Test Input 15 14 13 12 11 10

|

)
(4]
N
]

(18]
ca

Output OFF

Simulation ==

The simulation is enabled or disabled by pressing the button.

Example:

Let’s assume the "Master Control Word" parameter has been selected to control a digital output. When the drive is
enabled the user also wants to activate a digital output. Bit 14 of the master control word is drive enable. Any other
bit of the control word should be ignored. The following image shows how the mask can be configured to only
trigger when bit 14 of the master control word is set. When you toggle test input 14 the output should follow.
Toggling any other bit in the test input should not affect the state of the output.
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Digital Qutput Cenfiguration

IDN

|master

(32854) Emor Limits Master Enable

(33261) BEdemal Master Request

(33260) BEdemal Master Request Procedurs Com
;3321]1i Home Switch from Master

134) Master Cortral Word

(65535) OSBBR__boMasterResst_Ext

(32882) Safety Constraints Master Enable

Master Control Word
Drive master control ward.

Safe State Mask

Invert Mask

Mask

13 14 13

13 14 13

iz 11 10

iz 11 10

e

=i

Test Input

Result

COutput

(® Simulate Test Input

12 I!!I 13
13 I!'I i3

1z 11 10

iz 11 10

Simulation =

Ok

| | cancel

To define the safe state for the digital output specify the bit in the safe state mask that will set the output state. See
the image below.

Digital Qutput Cenfiguration

bt

IDN Safe State Mask 121211109 &8 7 2 0
|master
(32854) Emor Limits Master Enable Invert Mask 15 14 13 12 11 10 5 & 7 2 [1} -M}DDD
(33261) BEdemal Master Request -
(33260) BEdemal Master Request Procedurs Com
gEE’.ZD'IiHomeSwitdﬂrom Master Mask 15 14 13 12 11 10 8 8 7 2 0
1.34) Master Contral Word
(65535) OSBBR__boMasterReset_Ext
32 Safety Constraints Master Enable
32882) Safety () Simulate Test Input ® Simulate Safe State Mask
Test Input 15 14 13 12 11 10 5 8 7 z 0
Result 15’13 12 11 10 &8 8 7 2 0
T —
COutput ON
Master Control Word
Drive master control word.
Ok || cancel |
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Digital Input Configuration

& Digital Output Configuration & Digital Input Corfiguration
Input DCSM Function Polarity

0 Mone ~| (@ Active High (O Active Low
1 None ~ | (@ Active High (O Active Low
2 Mone ~| (@ Active High (O Active Low
3 Mone ~| (@ Active High (O Active Low
4 None ~| (@ Active High (O) Active Low
5 Mone ~| (@ Active High (O Active Low
3 Mone ~| (@ Active High () Active Low
7 None ~| (@ Active High (O) Active Low
8 Mone ~| (@ Active High (O Active Low
9 None ~ | (@ Active High (O Active Low

The user can select from the drop-down box a digital input to trigger one of the drive controlled functions. The
"Polarity" control indicates whether the drives need to invert the value read from the digital inputs. Changes on this
page immediately updates the drive.

Display

Live update and display of digital inputs are reflected here. If the digital input is on, it displays the bit in a light blue
colored bar. If it is off, it will be a light grey colored bar.

7.2.7 Drive Controlled Homing

The Drive Controlled Homing page allows the user to configure the homing routine of the drive. The homing routine
can be executed by the drive in standalone operation (i.e. without an external control unit).

45 2019-04-01 ANCA Motion



MotionBench User Guide

Devics 1 (Oriine) © Measuremer "
=@ Motor Cortrol

% Wotor Lbrary

2 Curent Cortroler Turing

# FO10Q Aigrmert Agorthm DCH Main ntemal state 4
SfE Servo Contrl

3) @) All - | Show Points | & Show Cursor 23 Full View

Scaing

«

ler Turing

20 Postion, Curert & Velocty
Crcle Graph
5 Miscsllneous
[ Parameters
Load/Save Parameters
£ Data Logger
Cumert & Themi Protecton

Homing Siall Detection Velocty Threshold (- 144
Homing Sall Detection Torque Threshald (A 2
DCH Stal Detect Debounce Time (8) 100
Digtal Input

Homing swich input

Homing Parameters
IDN 147 - This parameters used to align sequences during
the homing procedure with the instalstion ofthe machine,

Stat

Enabled | Ready | STOInactive Device 1 (Online) [&

7.2.7.1 Configuration

The configuration section contains two collapsible panels. The "Measurement" panel shows a live display of the
drive controlled homing state. The "Configuration" panel contains parameters that alter operation of the homing
algorithm.

Any changes to the drives parameters takes immediate effect. Please refer to the Parameter Reference (see page 7) for
a detailed description of the parameters that configure Drive Controlled Homing.

7.2.7.2 Actions

Only a single action is available for this page:
Action  Description

Start Triggers the drives homing routine and starts monitoring the feedback signals.

7.2.7.3 Display

The display is a graph of position feedback versus time. It allows observation of the homing routine in progress.

7.2.8 Drive Controlled Moves

The Drive Controlled Moves screen in MotionBench allows you to easily enter and manipulate moves in a tabular
format.
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In the table, you can enter specific moves and edit moves. The table you build remains in MotionBench until you
load the moves into the drive. Once the moves are loaded, you can execute the moves from a specified Start Index
and see the current move highlighted live.

Q AMCA MotionBench - [Drive Controlled Moves] - [m] x
Eile  Device View Tools Help
L_b a L_da @ Reset Error | g Full Write =
& Bl Device 1 Onine) R
=& Matar Control
=G5 Moter Lbrary Move Following - Start Acceleration _ End Acceleration ;
|80 Curst Coirole Tuing w o Postionfm] TRt Speed frm/min] %2 Move Transiion  Dwell s]
L. %3 FOI-DQ Alignmert Algorithm [ ® |2 -16 0.64 1200 0.64 Blend_Off -~ [0
S Servo Control 2 SE 16 054 1200 064 Bend OF =0
L% Scaling 3 e e 13 062 1200 064 Bend OF  + |0
1) State Feedback 4 5 21 064 600 064 Blend_Cff -0
) Velooty Cortroller Turing 5 SRE 0 0.64 800 0.64 Bend OF - |0
-olll] Graphs 3 il 0 0 0 0 Blend_Off -0
L Postion, Cument & Velocty 7 c oo 0 o 0 0 Blend_Off ~ |0
L") Circle Graph ] ¢ |o 0 0 0 0 Bend OF =0
=1 Miscellaneous ] Cojo 0 0 0 0 Blend_Off - |0
[ Parameters 0 c [o 0 0 0 0 Bend OF - |0
-[E- Load/Save Parsmeters 11 c oo 0 0 0 0 Blend_Off - [0
Data Logger 2 ¢ Jo 0 0 0 0 Bend OF - |0
[l Cument & Themal Protection 13 Co|o 0 o 0 0 Blend_Off ~ |0
@ Analog 10 14 ] 0 0 0 0 Blend_Off - (D
-[& Digtal 10 15 - 0 0 0 0 0 Blend_Off -0
15 Standalons 16 c |o 0 0 0 0 Bend OF  + |0
<A Drive Controlled Moves 17 c oo 0 0 0 0 Blend_Off - [0
’jt Drive Controlled Homing 8 oo 0 0 0 0 Blend_Cff ~ (0
=" Drive Controlled Stroking 19 c |0 0 0 0 0 Blend_Cff - [0
2 c |o 0 0 0 0 Bend OF - |0
7 c |o 0 0 0 0 Bend OF  + |0
» c |o 0 0 0 0 Bend OF  + |0 v
Load from Drive Save to Fie Load from Fie
Enabled | Ready | STOInactive () Device 1(Onling) [
7.2.8.1 Actions
The following actions are available on this page:
Action Description
Save to Drive Saves the modified parameters in the table to the drive.
Load from Drive Loads drive controlled moves table with current values from the drive.

This action overwrites the current content of the table.

Save to File Saves the parameter information in the table to a file.

Load from File Loads and overrides the drive controlled moves table with values from
selected file.

Run/Stop Execute the moves from a specified Start Index.
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7.2.8.2 Display

The data table includes the following editable fields:

Column

Move start

Following Move

Position

Start Acceleration

Speed

End Acceleration

Move Transition

Dwell

Description

First segment of drive controlled move to be executed.

Next move for a drive controlled move sequence.

Drive controlled move segment Target Position.

Start acceleration limit for move segment.

Velocity limit for move segment.

End acceleration limit for move segment.

Move transition type for move segment. Changing the move transition
type is only possible if the previous and next move segment don't
force a change in direction.

Delay Time to wait before starting next move. Changing the delay time
is only available if the move transition type is set to Blend_off.

7.2.9 Drive Controlled Stroking

The Drive Controlled Stroking page allows the user to configure the drive to perform cyclic moves. On this page the
user can make modification to the drive parameters and observe the various feedback from the drive.

48

2019-04-01 ANCA Motion



Standard mode

ce View Tools Help
fio [ | Ensble Reset Eror | &2 Full Wiite -

Device 1 (Oriine)

5) @ All - | Show Points | k> Show Cursar 53 Full View
£ Motor Cortrol

% Motor Livary

5 Curert Cortroler Tuning Vaie  Unis

# FO10Q Aigrmert Agorthm Drive Controled Stroking State 2

Dive Cortroled Siroking - Sroke... 0

Drve Cortroled Sroking Edge ... 0

. Scaling WCONT Velosity Feedback 36335 mm/min
i

SR Servo Control

® ler Turing
oialll Graphs W Configuration

2 Postion, Curent & Velocty Parameters
Crcle Graph Diive Corirolled Siroking Swiching Postion 10

55 Miscellansous Dive Gortrolled Sroking Swiching Postion 100
) 0
Paramets
] Paraneters ld Siroking Doy -Pre-Negar 0
led Stoking Delay -Pe-Postiv 0
d 5 ting Postion 1

Load/Save Paramelers Dive Cortr

) Doto Logger o
Curent & Themal Protection o led Stroking Cortrol Word 0

Digtal Input

Drive Controlled Stroking Switching Position -
IDN 33874 - Absolute posiion at which the velocty.
‘command becomes postive

Disabled | Ready | STO Inactive Device 1 (Online) [&

7.2.9.1 Configurations

The configuration section contains two collapsible panels. The "Measurement" panel shows a live display of the
drive controlled stroking state, stroke count, edge state and velocity feedback. The "Configuration" panel contains
parameters that alter behaviour of the stroking algorithm.

Any changes to the drives parameters takes immediate effect. Please refer to the Parameter Reference (see page 7) for
a detailed description of the parameters that configure Drive Controlled Stroking.

7.2.9.2 Actions

Only a single action is available for this page:
Action Description

Start Triggers the drive to perform the stroking moves and starts monitoring the feedback signals.

7.2.9.3 Display

The display is a plot containing a time domain graph of the estimated joint position. This allows observation of the
cyclic moves in progress.
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7.2.10 FOI-DQ Alignment Algorithm

This page allows the user to diagnosis issues with the Field Orientation initialization (FOI) algorithm known as DQ

Alignment (DQA).

[}

File Device View Tools Help
& Full Write ~

E B [ | Enable ResetError

@

5 Curent Cortroler Turing
# FOIDQ Aigrmert Aigorthm
S(E7 Servo Cortrol
Scaing
@) State Fesdback.
() Velocty Controller Turing
cillll Graphs
X Postion, Curent & Vet
Crole Graph
B M

Parameters
5 Dato Logger

@ #ndog 10
& Digtal 10

B Standalone
i Dive Controlld Moves
‘ft Drive Controlled Homing
4= Diive Cortrold Stroking

Disabled | Ready | STO Inactive

Curent & Themal Protection

Theta Elecirical And Theta Comm,

Current Command And Feedback

0o

@ © Al - || Show Points | ki Show Cursor £ 8 Full View

5

B Thee Electical
B e Commutston

03

Device 1 (Online) &

This algorithm is capable of detecting a large number of configuration / hardware based issues, specifically:

« incorrect motor poles configured

« incorrect motor phase sequence

« incorrect motor encoder line count configured

« incorrect motor encoder polarity configured

« the configured alignment current is too low to drive the motor
« motor/axis is jammed

« poorly tuned current loop

« DCbus voltage too low

« motor armature cable is disconnected

« STOis active

7.2.10.1 Actions

Only a single action is available for this page:

Action Description

Start Starts monitoring the signals.
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7.2.10.2 Display
The display is a plot split into two graphs.
The upper graph shows the commanded electrical angle against the measured electrical angle.

The lower graph shows the commanded current against the measured current.

7.2.11 Height Following

It allows users to configure height following, which maintains a constant cutting height even if the sheet is not
flat. On standalone mode, users can set parameters related to height following and able to control the device’s
movements. On the CNC, the users are able to monitor height following states via the display area.

3 ANCA MotionBench - [Height Following] - X
Fie Device View Tools Help
B [ || Disable | Reset Error | &2 Full write + | [®

Device 1 (Oriine) v Configuation @ € @ C AN~ | " ShowPoints | Autoscale Height £ 8 Full View
&8 Motor Cortrol
E Wotor Livary BB serse Heioht
5 Curent Cortroler Turing [ e
# FOI-DQ Aignment Aigorthm
Desired Height
- 8 Sev Gt |
BB 7oroet Reaches Fiag
B visin stz

e 0
sor Fiter Frequency (1 10

fon : Lower Votage Threshold (m\ 8500
e Threshold (m 9120

Scaing Retract—

Data Logger
Curent & Themai Potection
18 Height Folowing

Height Update —

Freeze -

Main State
Target Reached

Disable-

Height Following — Height Sensor Type.
IDN 36533 - Speciies the height sensortype. St Save

Enabled | Ready | STOInactive Device 1 (Onling) (&

Configuration

In the configuration panel, it contains parameters the enable the users to set sensor properties, locations of
important axis heights, and better performance properties.

7.2.11.1 Actions
Action Description

Start Enables the position loop and starts plotting.
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Action
Enable
Retract
Freeze

Expire

Save

7.2.11.2 Display

Description

Enables the height following firmware algorithm.
Retracts the axis to a predefined height.

Pauses the approach at it's current height.

Tells the drive that it's height estimate is invalid, causing a movement to enter
the sensor range to re-estimate the sheet height.

Save the plotted data into a file (.dat).

A plot that graphs the desired, estimated and sensed heights of the axis. It also shows the main state of height

following.

7.2.12 Load/Save Parameters

MotionBench typically works with volatile parameters in the drive. In order to persist any configuration of the drive
MotionBench offers a number of options for saving and restoring your configuration via the Load/Save Parameters

screen.

To copy a configuration from one drive to another, click the Save to File button on the first drive and then use the
Restore from File on the second drive. If you wish the second drive to keep these new parameters after the drive is
turned off, then you can save the parameters to the non-volatile memory with Save to Drive.
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e AMNCA MationBench - [Load/Save Parameters] — O *
File  Device View Tools Help

[b =] E@ Enable Reset Error _fFuIIWritev @

= [l Device 1 ({Online)

= @ Motor Cortrol Persist parameter values in the non-volatile memory of the drive, to file, or reset values to their defaults.

: % Motor Library

M| Cument Controller Tuning

% FOI-DQ Alignment Algorithm

E—]@ Servo Cortrol

: Scaling

) State Feedback

! Velocity Controller Tuning

E—][mﬂ Graphs

JHQ Position, Cumrent & Velocity
Circle Graph

=) Miscellaneous

Save To File
Save all non-default parameter values on the drive to a file.

Restore From File

Ovenwrite drive parameter values with those stored in a file.

Save To Drive

P ¥ O

Store a selection of parameter values in the non-volatile memory of the drive. The
drive will start with these values after power up.

Restore From Drive

Parameters Overide cument parameter values with those stored in the non-volatile memory of
B the drive.
Data Logger

B Cumrent & Themal Protection
- JLE Height Following
=HE Standalone
- Diive Cortrolled Moves
- 7§t Drive Cortrolled Homing
o= Drive Controlled Stroking

Reset To Defaults
Set all drive parameters to their fimware default values.

g|

< >

Disabled | Ready | STO Inactive Device 1 (Online) [

7.2.12.1 Actions

The following actions are available on Load/Save Parameter page:

Action Description

Save To File Reads all drive parameters and saves those that differ from the
firmware defaults to file

Restore From File Writes the values of parameters in the selected file to the drive

Save To Drive Saves a selection of parameters into the non-volatile memory of the
drive. Each time the drive powers on, it will start with these saved
parameters.

The drive has limited memory to store parameters. A user can specify
in the following dialog which parameters can be retained on drive
restart.
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Action

Restore From Drive

Reset To Defaults

7.2

.13 Motor Library

Description

Overwrites current drive parameter values with those of parameters
stored in the drive's non-volatile memory

Returns all drive parameters back to their default values. Any changes
you have made are lost

The Motor Configuration page is used to set up or confirm the parameters associated with the motor that is
connected to the drive.

The Motor Configuration screen includes the following functionality:

« ANCA Motion motors which are compatible with the drive are available in the motor library.

« Custom motor parameter sets can be created and added to the motor library if the connected motor is not

listed.

« All motors can be imported and exported from the motor library.
« Drive motor parameters are automatically detected and imported to the library if necessary.

@ ANCA MotionBench - [Motor Library]

N

14 Motor Control

Cument Controller Tuning

L. #3 FOIDQ Aignment Algorithm

== Servo Control

Scaling

) State Feedback

| Velocity Controller Tuning

[—]ﬂﬂ Graphs

- Posttion, Cument & Velocty
Circle Graph

== Miscellaneous

Parameters

-|=5 Load/Save Parameters

Data Logger

-] Cumert & Themnal Protection

- JLE Height Following

== Standalone

f,‘"C Drive Controlled Moves

-7t Drive Controlled Homing

-4=" Drive Cortrolled Stroking

File Device View Tools Help
E; B G | Enable ResetError |[EE Read-Only - | [
= El Device 1 (Online) v Configuration

Mator library

Please select an existing motor, or add a8 new motor
tothe library.

MG6E-060-30S

=
F

v Motor
Motor Type PMSM Rotary
Brake Present False

Brake Rotor Inertia (kgm™2)
Madmum Speed {rpm)
Madmum Winding Temperature (*
Peak Cument (4)
Phase Inductance (H)
Phase Resistance (ohms)
Poles {poles/
Rated Cure:
Rated Speed {pm)
Rated Torque (Mm})
Rotor Inertia (kgm™2)
Stall Cumrent (A)
Stall Torque (Nm)
Themal Rise Time
Torque Constant {Nm./A)

v  Encoder

Encoder Type Incremental Rotary

Commutation Track Supported

Lines {lines/rev) 2048

Signal Type Sinusoidal

LWVW Wiresaving Unsupported

Motor Type
St ® Forward () Backward
£
Disabled | Ready | STO Inactive Device 1 (Online) (&
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Configuration

The configuration panel is split into two sections: the motor library and the parameters.

7.2.13.1 Motor library

The motor library section contains a drop-down list of standard motors (ANCA Motion motors) and custom motors.
Selecting a motor will configure the drive parameters for the selected motor.

It also allows you to create a new motor or manage the motor library.

Manage the motor library

Clicking the "motor library" link (or selecting it from the drop-down) will bring up the motor library dialog, shown
below.

[E MotionBench Motar Library X

S
MAT30-4830-AB
MA130-5310-A
MAT30-5310-AB
MA130-7220-A
MA130-7220-AB
MAT30-9620-A
MA130-9620-AB
MAGO-0630-A
MAG0-0630-AB
MABO-1330-A
MAB0-1330-AB
MA80-2430-A
MAB0-2430-AB
MABE-2430-A
MAB6-2430-AB
MAX40-0230-A
MAX40-0230-AB
MAX40-0330-A
MAX40-0330-AB
MAX60-0630-A
MAXE0-0630-AB
MAX60-1330-A
MAXE0-1330-AB
MAXB0-2430-A
MAXB0-2430-AB

MG2-002-601-8
MG2-002-601
MG2-002-60S-B w

The dialog allows you to:

« Create a new (custom) motor.
« Delete a custom motor.

« Rename a custom motor.

« Import a motor.

« Export a custom motor.

Create a new motor

Clicking the "new motor" link (or the "New..." button in the motor library dialog) brings up the new motor dialog,
shown below.
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Mew Motor pod

Please specify a unigue name for the motor.

Mame: |Cust|:|m matar |

Intial Walues: (@ Mone
() Curmrent
() Copy from

Create Cancel

The dialog allows you to:

« Change the name of the new custom motor.
+ Chooseinitial values for the new custom motor.
+ None: Allinitial values are 0.
« Current: Copy initial values from the currently selected motor.
« Copy from: Select a motor from the library; the initial values will be copied from it.

7.2.13.2 Parameters

The parameters section contains the configurable parameters related to the motor and the encoder.

7.2.13.3 Actions

The following actions are available to test and confirm correct configuration of the drive.
Action Description

Save Saves the current motor parameters to the drive. This button will be enabled when any of the
motor parameters have changed.

Start Allow the user to start motor movements to confirm correct motor parameters.
Forward / Controls the direction of the movement.
Backward

Clicking "Start" will display a dialog allowing you to first set some recommended tuning (see below). The tuning
assumes no load is attached to the motor.
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Start Motor — (| pod

I The device will now be enabled and the motor will move. Please
£ %% follow safe operating procedures at all times.

Apply the following {ho load) tuning before enabling the device

Cumrent Propartional Gain (V/A) 9
Curmrent Integral Time (us) 1520
Welocity Proportional Gain {&”-1) 64
Velocity Integral Time (10°-1 ms) 433

Cancel

7.2.13.4 Display

The display area contains the rendered image of the actual motor if it is a standard ANCA Motion motor. For custom
motors, the image shown below will be displayed.

7.2.14 Parameters

This page displays a list of the current values of all the parameters that the drive supports and is continually
updated.

Parameter values can be changed as necessary. Any changes to the parameter take effect immediately.

Parameters with a grey background are read-only and cannot be modified. ANCA Motion drives have a vast amount
of configuration parameters that can be used to optimize the drive for a particular application. To help find a
specific parameter this page provides a filter function that allows the user to search and filter for any information
listed in the table. The table rows can be sorted by clicking any of the column headers.
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#3 ANCA MotionBench - [Parameters] - X
Ele Device View Tools Help
B B B |[B | Ensble Reset Eror | 2 Full ike ~
[ Device 1 (Orline) DN Name Desciption Value Units A
1 Corbrol Uit Cyck Time The cortrl it 00 u
& Wotor Lbray 2 Commurications Cyck Time time 00 u
1 Curent Cotroller Turing T Cass 1 Disgnostics €C10) Befied ndcating which erorsbave beenset.  This s non-zero when an o has ocoured 0
7 70100 Aot Agothm || 12 G 2 Disnostis €20) Bt ndcating which wamings have been set 0
& Sero o 13 Cass 3 Disgnostics C30) Bt ndcating which nfomtion bts have been et o
1 Toegam Type Select used for EherCAT o 7 (eustom Standard?
Sealng 16 AT Transmt) Corfguration Lt Lt of S D o be used asransmited g cycho data trandfer o
Site Feadback 17 IDNlstof Al Opersonsl Dats Ustof ol IDNs which T - s parameters tc 1
Veloty Cotroler Turing 21 CP2 invaid Data IDN it Lstof S DHs ohase 2(re0p) 21280
o Gophs 2 CPYinvaid Data IDN Lit Litof S DNe phase 3(5ae0r) 2001
2 oston ot 8 elocyy || 22 DT fecene) Crfguton Ut Listof S IDsto be received cycicaly. Thisisthe Sof MDT corfiguaton st 0
25 Alprocedure commands Lstof E)
2 Confiustionistfor sgrl satus word ECS1451: Al DNs of (see 10N 00144/ e 0
27 Configustion st forsgral cortrol word ECS 1451 A IDNs of (see IDN 00145/ inthe data of the DNsin 0
30 Fmware Vemion Label Manfaciuer secic sting ndicatng the actau fimvare verson 06.001.0068_60393_DCSM_SoE (Prfie 02) 20180711 12
2 Py Opersting Mode The Operstion Vode (Primaryor Secondry 1o 7)is seected by bt €, 8 & 111 DrveCortrllrd o the MOT. Curertly 858100t AT Postion
3 Operatng Hock Seconcryl The Operstion Vode (Primany or Ssconcry Tto 7)is selected by bis £, 9. 11 DiveCortrollord o the M. 858100t AT Velocty
§ Comet & el rtcian || % Ot ace Sconcn2 The Operstion Vode (Primany or Sscondry Tto 7)is selected by bis £, 9. 11 i DveCortrollord o the MDT. G 858100t AT Nore
35 Opersing Mocs Secondn® The Operston Mode (Primany or Secondary Tto 7)is selected by bis 2, 8.4 11 i DiveCortrolWord o the MDT. 8.8810qf AT Nore
§ Analog 10 % y Setpoint Command y dive s in Velocty control mode (see IDNOOU32) 0 mmnin
& Dotal 10 37 Velocity Loop Addtive Velocity Command (5-0-036). This value is also loop. 0 mm/min
Standlone 40 NCVeooty Feedback Thisis the estmated ot velocty. 0572 mmnin
& Dive Controled Moves 41 Homing Vebetyto The homing homing? (DN control 72 mmnn
45 Dive Contrled Homing 4 DCH Max Accderation Absote acoseraton it throughout drve conroled homing 086 me'2
° 4 NCVeooty Polaty Corfiguraton o vebciy dita polrty 0
o= Dive Conroled Siokcing 4 SoE Vdooty Scaing - Type o the Referto &
45 SoE Vdasty Scang - Factor o dve 1
P Eo o the ive 3
47 NC Poston Setport Command Thisparameter s tzed n the dive postion where the command 0 m
48 Postion Loop Additive Postion Command » 2 10N S00047) 0 m
51 NCMotor Posion Fesdbacic £ post s i
52 Reference Distance 1 o a5 used inhoming 0 mm
5 NCBdemal Postion Feedback £ (] m
5 Rderence Ditance 2 This parametr a5 Used nhoming, 0 m
5N » postion dta 0
5 Asdliay Sanple Time The number of commurication samples over wfich he postion commanci i be udpated 1
57 Postion Window and the posti the range of i postion” (DN S-0936), 1 i
58 Backdash Compensaton Dtance: Backiash compensation clearance dstance 0 m
7 Sof Postion Scaing- Type o e Referto &
77 Sof Postion Scalng - Linesr Factor o de 1
78 Sof Postion Scalng - Linesr Exponert o ae N
79 SoE Postion Scal | Resoltion scaing 360000 104deg
8 NCToraue/Force Setport Command mode, y near movement 0 N
81 Torue Loop Addtive Toraue Command  Addionsltors ofse sddd to the torue command vlus (5-0060) 0 N
8 TCONT Torue Feedback Feedvackcofthe estmted motorforos /toraue. 0 N
& o torue dts. 0
8 So Tomue Scalng - Type yof the indvidual bt Referto &
53 So Torue Scsing-Factar o dve 1
S Sof Torue o e / ae. 0
% Dagnostc message o fauks). The inthis DN Ready
% ReetCiD This procedure conmand rsets tiggered C1D amers )
10 WCONT y 2 1%
101 VICONT Irtegrl Time Th itegrtortme constart n the velocy cotroler. 545 101ms
102 Velooty Cortol iferntie Time Velooty contro dferrtl tme 0 101ms
103 Moddo Value Moddo Ditanos ss defined i he SoF Speckicion 1000 P
104 Postion Controler K propotioa gan Kv 24 o/,
Fiter

< >

issled | Resdy | STO Insctive

7.2.14.1 Actions

Device 1 (Online) [&

A search "Filter" text box allows the users to type in a text that filters the parameters being displayed. The search
filter applies across all the columns. The users are then able to modify the values of the parameters by directly
clicking and typing in the new value in the "Value" column.

7.2.15 Position, Current & Velocity

This page allows a user to investigate whether one of the control loops is experiencing saturation or is not
performing normally.
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Device 1 (Oriine)

5@ Motor Cortrol
& Wotor Libray
5 Curent Cortroler Turing
% FOIDQ Algrmert Agorthm

n. G
Crcle Graph
Miscslaneous
[ Parameters

Load/Save Parameters

4 o

= Dive Cortrolled Stoking

Enal

bied | Resdy | STOInsctve

400
E
O
20—
20—
00—
280
260
240-
20-

200- %

18-

60— 006~

10—

120-

100-

Stop

7.2.15.1 Actions

Action

Start

7.2.15.2 Display

A time domain graph that shows the feedback of the control loops.

7.2.16 Scaling

On the scaling configuration page, a user can configure the drive to convert data into units that are more

meaningful to the application.
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3 ANCA MationBench - [Scaling] - m] X
Eile  Device View Tools Help
E: B @ |2 | Enable Reset Error | g2 Full Write »
= D Device 1 (Online) v Corfiguration
=& Matar Control
52 Wotor Library Far:lmeter-s Q? Apply Scaling
81 Cunent Cortrollr Turing hd ?cflﬂgTTWe = " Triggerto update scaling calculation
i caling Type inear
L. %3 FOI-DQ Alignmert Algorithm v Position Scaling
= [B Servo Control Position Scaling Method Prefemed Scaling
State Fesdback Velocity Scaling Method Prefemed Scaling
) Velocity Controller Tuning v Acceleration Scaling
-olll] Graphs Acceleration Scaling Method Prefemed Scaling
)GQ Fosttion, Cument & Velocity pgiotCe Scalicy
H Force Scaling Method Prefemed Scaling
Circle Graph
=HE= Miscellaneous
- Parameters
-[£ Load/Save Parsmeters
Data Logger
[l Cument & Themal Protection
@ Analog 10
(& Digtal 10
== Standalone
¢ Drive Controlled Moves
*f+ Drive Controlled Homing
w g2 Drive Controlled Stroking
Scaling Type

Disabled | Ready | STO Inactive Device 1 {Onling) [&

7.2.16.1 Configuration

For more information about the scaling related parameters refer to the drive firmware parameter reference (see page
7) document.

7.2.16.2 Actions

Modifying the scaling parameters does not take immediate effect. To instruct the drive to apply the new scaling
parameters the user needs to select the "Apply Scaling" button.

7.2.17 State Feedback

This page allows the user to configure the parameters related to mechanical configuration (gear-box ratio, ball
screw feed constant, etc.), and the encoder configuration. It also gives real-time feedback of the measured position
and velocity of the axis.
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F3 ANCA MotionBench - [State Feedback]

File Device View Tools Help

E, Bl [ | Enable ResetError | g2 Full Write - | [

= Device 1(Online)

8 Motor Cortrol

145 Motor Library

M| Cument Controller Tuning
*.#3 FOI-DQ Alignmertt Algorithm
=12 Servo Control

£, Scaling

oo recsoc

) Velootty Controller Tuming
Sfll] Graphs

% Posttion, Cument & Velocty
“. Circle Graph

D= Miscelaneous

Parameters

Load/Save Parameters

Data Logger
Cument & Thermal Protection
L. L Height Following
== Standalone
i-f Drive Controlled Moves
" " Drive Controlled Homing
L.,=* Drive Controlled Stroking

< >

Disabled | Ready | STO Inactive

¥ Measuremert

Parameters
Name

MCPQS Motor Rotary Speed
Mator Mechanical Angle

NC Bxtemal Position Feedback
NC Motor Postion Feedback
WCONT Velocity Feedback

“ Configuration

Encoder Type - Channel 1
Encoder Type - Channel 2
Encoder Type - Channel 3
Encoder Type - Channel 4
+  Motor Encoder
Mator Encoder Source
Motor Encoder Control
Pasition Feedback 1 Type

Motor Feedback

Value Units
-0.0076 mech ...
0045 mech..
0 mm
5723.. mm
0211 mm/min

Incremental
Mone

Incremental
Incremental

EncoderCh1
2
0

Encoder 1 Pulse Per Revolution (ine 2048

v Bdemal Encoder
Extemal Encoder Source
Extemal Encoder Control
Posttion Feedback 2 Type
Encoder2 PPR fines/rev)

Mone
2

o
512

Extemnal Encoder Linear Resolution { 0.8

v Gear Ratio
Input Revolutions
Output Revolutions
Feed Constart {mm)
v Fiter

1
1
5

MCPOS Velocity Feedback LPF Coe 50
Motor Velocity Filter Coefficient (End 100

Encoder Type - Channel 1
IDN 34200 - In Development

Rotating the mator shaft should indicate the direction of movement

(¥) Device 1 (Online) [

7.2.17.1 Configuration

A brief summary of each category of firmware parameters is described below. For a more detailed description of
each of the parameters, please refer to the drive firmware parameter reference (see page 7).

Category
Encoder Type
Motor Encoder
External Encoder
Gear Ratio

Filter

7.2.17.2 Display

Description

Allows the user to select the encoder type for each channel.

Settings for the motor encoder.

Settings for an external encoder.

The input and output revolutions and the feed constant.

The motor velocity filters.

The display shows an image indicating the direction the motor is moving. For rotary motors, the display is shown
above. The linear motors, the display is shown below.
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Motor Feedback

Rotating the motor shaft should indicate the direction of movement

7.2.18 Velocity Controller Tuning

This page allows the user to perform experiments to capture data that can be used to tune the velocity loop
controller and torque reference filters. The page supports both chirp and step stimulus signals. The page gives
direct access to the stimulus configuration parameters, the tuning parameters and the retune procedure
command. With the step stimulus, tuning can be conducted in real-time.

X ntroller Tuning] - a X
Fil Help
& or | 2 FulWiite - | B
2 W Stimulus Configuration CL Al + | Show Points | View: ||z Live ||z Captured £ 5 Full View

() Velocty Controller Turing
ol Graphs
K Postion, Curent & Velocty
Crole Graph
Miscellancous

&= Dive Controlled Hoves
/4t Drive Cortrolled Homing
= Diive Cortrolied Stroking

Enabled | Ready | STOlInactive

>

Drive Cortrolled Strokin
Drive Cortrolled Stroking Delay - Pre-Neg
Drive Cortrolled Stroking Delay - Pre-
Data Logger Pre-Trigger Samples
Data Logger Trgger Value

Fostives{

v Corfiguration

Velocty turing parameters

WCONT Integral Time (10°1ms) 54
Suggested (10 load) turing
Propartional Gain (1/5) 2
Integral Time (1071 ms) 546
oply
Fiter parameters

nd 8th Notch Fiter Q Factor

locity Feedback LPF Coefficient (%)
1DN 33820 - Motor Velociy Fiter Coefficert

ity [l Commanded Velocity Il Commanded Current

65
Time [s]

Stop

® v-is

72181 Configuration

In the configuration panel, there are two types of configuration:

Type

Stimulus

62

Description

Allows selection of the the stimulus type (chirp or step), as well as modify the
amplitude and offset of the stimulus.
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Type

Tuning

7.2.18.2 Actions

Standard mode

Description

Allows direct modification of the properties that define the velocity loops and
the torque filters. Also suggests (and optionally sets) initial tuning, assuming no
load is attached to the motor.

The elements in the next table are used to control the tuning process.

Action

Retune

Start (Chirp)

Stimulate & Capture (Chirp)

Start (Step)

Capture (Step)

Save

7.2.18.3 Display

Description

Retune the drive.

Begin the experiment by starting live measurements and drive
controlled moves.

Set up data logger, wait for trigger, and display the results.

Begin the experiment by starting live measurements and drive
controlled stroking.

Set up data logger, wait for trigger, and display the results.

Saves the captured data for offline analysis.

The display area contains a plot with the following views:

View: | Live |w- Captured | Captured (Closed Loop Bode) ||z Captured (Open Loop Bode)

Live

This plot view shows the live measured data of the current command and feedback signals. The measurements are
shown in a time domain graph with a history of 10 seconds.

The image below shows the time domain data from a velocity step stimulus signal, the response and the motor
current command updating in real-time. With the data updating in real-time, the user can immediately see the
result of changes to the tuning parameters.
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#3 ANCA MotionBench - [Velocity Controller Tuning] - X
Fie Device View Tools Help
B B B |[Disable | Reset Error | 2 Full Wiite - | [
=8 YA Orine) v Stimulus Corfiguration G All + | Show Points | View: |2 Live ||z Captured &8 Full View
5@ Motor Cortrol ~ - ~
5 Motar Livay Type BB Estimated Velocity [l Commanded Velocity [Ill Commanded Current
5 Curent Cortroler Turing Ol Chim @, e -
# FO10Q Aigrmert Agorthm g
S(EF Servo Cortrl Parameters
Scaing Dive Cortrolled Sirolng Contrl Word [0]  True 06~
@ State Feedback Dive Corirlled Stoking Cortrol Word [1]  Fase oss
B T —— Dive Corirlled Siroking Velosity fnm/min) 1000 055 -
Dive Cartrlled Siking Swiching Postion 40 .
Sl Grarhs Dive Contlled Scking Swiching Postion 0 0s-
24 Postion, Currert & Velocty Dive Cortrolled Siroking Swiching Postion 50 Ny
Crck Graph Dive Cartrlled Stoking Dely - Pre-Negatr 0.4 kb=
G5 Mscellaneaus v e Sickig oty et 04 oo
2 Logger Pre-Trager Samples
{3 Parametes Data Logger Trer Ve Posmest | |
Load/Save Parameters (D=
[EB) Data Logger  Configuration P9
Curert & Themai Protecton || yetosty turing parameters .
@ Analog 10 WCONT Proportional Gan Scale (213257 0 0%~
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B Standaone WCONT Proportional Gain (1/5) 2 02
£ Dive Corrlid Moves WCONT tegral Time (101 ms) 545 ors-
12} Dive Cortroled Homing Suggested froload) tuning )
=* Dive Coriroled Stoking Propotional Gain (1/5) 2 o=
Integal Time (10°1ms) 55
Aeply z
Fiter parameters g

<

Enabled | Read

Captured

MCPOS Velocty Feedback LPF Cosfiicient 100
Motor Velocty Fiter Coeficient (End Effect £ 100
Torque Command Low Pass Fiter Cutoff Fre 1900
Torque Command st Notch Fiter Certre Fre 1900
Torque Command Tst Notch Fiter Q Factor | 100
‘Torque Command 2nd Notch Fiter Cerire Fi 0
Torque Command 2nd Notch Fiter Q Factor S5
Torque Command 3 Notch Fiter Centre e 0
Torque Command 3d Notsh fiter Q Factor: 55
Torque command 4h Notch Fiter Certre Fre O
Torque Command &h Notch Fiter Q Factor: S5
Torque Command &h Notch Fiter Centre i 0
Torque Command &h Notch fiter Q Factor: 95

Feedback LPF Coefficient (%)
IDN 33820 - Motor Velocy Fiter Coeficent

Velociy [mmi

65
Times]

-Auis (Online) &

This plot view shows the data that was captured during stimulation. It is captured by the drive data logger, and is

plotted in the time domain. A sample chirp capture is shown below.
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#3 ANCA MotionBench - [Velocity Controller Tuning] - X
- B
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Figure 1

This plot shows the captured chirp data in the frequency domain. It is split into two graphs, containing the
magnitudes and phases. These are calculated based on the response relative to the stimulus. This is known as a

closed loop Bode plot.

Captured (Open Loop Bode)

This plot also shows captured chirp data in the frequency domain, splitinto magnitude and phases. In this case, the
magnitudes and phases are calculated based on the response relative to the following error. This is known as an
open loop Bode plot.

The table below shows the data from Figure 1 converted into a Bode plot (Open or Closed loop frequency
response). From this data the user can measure velocity loop bandwidth and identify mechanical resonance.
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Closed Loop Bode Open Loop Bode

Users can switch the X-Axis scale type between Logarithmic or Linear via this button e . Thisis

only available on the Captured (Closed/Open Loop Bode).

7.3 Guided configuration

MotionBench provides various configuration modes to configure a drive for a specific application. You can select a
configuration mode by right clicking a device node in the device tree and then selecting one of the available modes.
Once a mode has been selected MotionBench applies a set of mode specific parameters to preconfigure the drive
and presents configuration pages relevant for the selected mode

To return to the default view listing all available configuration pages right click a device and select Default. When
MotionBench returns to the default view it does not modify any parameters and leaves the drive in the current
modes of operation.
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9 AMCA MotionBench - [X-Axis (Onling)]

View Tools Help

Velocity Controller Tuning
-olll] Graphs
L0 Postion, Cument & Velocity
*) Circle Graph
=== Miscellaneous
Parameters
[ Load/Save Parameters
i Data Logger
“ [ Curent & Themal Protection
1§ Height Following
= Standalone
< Drive Controlled Moves
/i Drive Controlled Homing
*.&=* Drive Controlled Stroking

E: B [ | Enable ResetEmor | g Full Write - || [
=@ Devim 1 il R |
S8 Motor Default 1] ANCA Motion ((<0505)
Drive Controlled Moves Fode 0<001E
s 192.168.100.233
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NC Terque brtffication Device 1
NC Velocity Version 616
mber Not Available
NC Position rsion Number
State Feedoack

Drive Identification
IDN 33135

Disabled | Ready | STO Inactive

Device 1 {Onling) [&

7.3.1 Modes

The following modes are available:

Mode

Drive Controlled Moves

Drive Controlled Stroking

NC Velocity

Gantry Tuning

7.4 Save all configuration

Description

Standard mode

Guides the user to set up a drive to automatically execute a
sequence of pre-programmed moves.

Guides the user to set up a drive to automatically execute cyclic

moves.

Guides the user to set up a drive to receive motion commands via a
higher level controller, such as a CNC.

Guides the user to set up a pair of drives in a gantry axis to receive
motion commands via a higher level controller, such as a CNC.

Two menu items allow the configuration of multiple devices to be exported and imported in a single operation.

67

2019-04-01

ANCA Motion



MotionBench User Guide

@ An exported device will be referred to as a device configuration. It is a text representation of all of the
non-default firmware parameters.

7.4.1 Export multiple devices

Click File - Export... to begin the multiple device export operation. This operation performs the Save To File (CSV)
operation from the Load/Save Parameters page for multiple drives in one operation.

Export Device Configurations x

File path:
||m Data*AMCA MationMotion Bench Configurations \configurations.cev Browse...

Post-export command line:
|:un'-.I"-ﬂntiu:unBench'-.C-:unfiguratiu:uns & cav4o-db bat configurations .csv parameters.db "1.2"

Show advanced options Export Cancel

Additionally, you can optionally execute a command afterthe export completes to merge the exported CSV to your
own format.

The advanced options allows you to select which devices are exported, as well as change the device configuration
name.

7.4.2 Import multiple devices

Click File - Import... to begin the multiple device import operations. This operation performs the Load From File
(CSV) operation from the Load/Save Parameters page for multiple devices in one operation.

Import Device Configurations >

File path:
|5.NC}'-. MationMationBench*Corfigurations corfigurations .csv Browse...

Pre<mport command line:
|figuratiu:uns & db4o-csv bat parameters.db configurations .csv "Device 1,Y-fxis"

Show advanced options Import Cancel

Additionally, you can optionally execute a command beforethe import begins to merge from your own format to
the CSV file to be imported.

The advanced options allows you to modify which device configuration is imported for each device. By default, a
device will be matched to a device configuration with the same name.

7.4.3 Customize database integration

Migration from the CSV format to your own custom database format can be achieve using the "post-export
command line" and "pre-import command line" text boxes.
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The text entered into one of these text boxes will be ran in cmd after the export completes or before the import
starts.

You will need to write two scripts (or executables) that convert to and from your format. Then, modify the

command line text boxes in the import and export dialogs such that your scripts are run before the import and after
the export.

@ Two sample scripts are included by default that migrate to and from an AMCore parameter database (.db)

7.5 Faults and warnings

When a fault occurs, the drives output stage is switched off (motor loses all torque), and the drive state becomes
Disabled.

The status bar (highlighted in the image below in red) along the bottom of the MotionBench application window
displays the associated error number and message, as well as the state of the drive.

0 ANCA MotionBench - [Device 1 (Onling)]

File Device View Tools Help

IE&Q@ RasatError R |

Il Write ~
vice 1 (Online), v General

= &
Motor Coritrol Vender ID ANCA Motion ((0505)
e Product Code 001E
% Motor Liby
5 :g or e IP Address 192168.100.233
= Cument Controller Tuning v Vendor Specific
w43 FOIDQ Alignment Algarthm Drive Identification Device 1
A Servo Control Firmware Wersion 6.16
iy Serial Number Not Available
Y, Scaling

CPLD Version Number

) State Feedback

(#) Velocty Controller Turing

= Eﬂﬂ Graphs

)GQ Pasition, Cumrert & Velocity

Circle Graph

=== Miscellaneous

Parameters

[E5 Load/Save Parameters

Data Logger

[l Cumrent & Themal Protection

LJLE Height Following

B Standalone
¢ Drive Controlled Moves
-7 Drive Cantrolled Homing
.= Drive Controlled Stroking

Vendeor ID

Unigue vender identification number assigned by the
EtherCAT Technology Group

< >

Enabled | E0015 (Encoder Amplitude Low - Motor Encader) | STO Inactive Device 1 (Online) [%]

Most faults can be cleared without power cycling the drive. Once the fault cause is remedied, you can clear the fault
using the "Reset Error" button in the MotionBench toolbar (highlighted in the image above in green). Note that if
the drive was Enabled when the fault occurred, the "Enable" button in the MotionBench toolbar remains primed.
Clicking "Reset Error" in this scenario will return the drive to Enabled.
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8 Advanced mode

Advance mode is a special mode in MotionBench that allows access to all parameters and signals in the drive.

£3) ANCA MationBench - m] X

File Device View Measurements Windows Tools Help

EEBDEH

Search: |

=8 ﬁ Device 1 ~
(L Parameters
- (1) Control Unit Cycle Time
¥
B (2) Communications Cycle Time
- (11} Class 1 Diagnostics (C1D)
]
(12) Class 2 Diagnestics (C2D)
9
- (13) Class 3 Diagnostics (C3D)
]
(13) Telegram Type
g Y
- n (16) AT (Transmit) Configuration List
(17) IDN list of All Qperational Data
p
ek (27) CP2 Invalid Data IDN List
s (22) CP3 Invalid Data IDN List
- n. (24) MDT (receive) Configuration List
- B (25) All procedure commands
-t (26) Configuration list for signal status word
- B (27) Configuration list for signal control word
- 30) Firmware Version Label
G0
- (32) Primary Operating Mode
ry Up g
J{e+ (33) Operating Mode Secondary
g (34) Operating Mode Secondary2
’H‘ (33) Operating Mode Secondary3
4] (36) NC Velocity Setpoint Command
B (37) Velocity Loop Additive Velocity Command
4] (40) NC Velocity Feedback
leming Velocity to locate home switcl
#1) Homing Velocity to h h - Device Signal Array Index Sample Rate Enable
ek (42) DCH Max Acceleration
elocity Polarity Configuration
(43) NC Velocity Polarity Configurati
- o Velocity Scaling - Type
(44) SoF Velocity Scaling - Typ
ok Veloc caling - Factor
(45) Sok Velocity Scaling - F
- (46) Sok Velocity Scaling - Exponent
ity 9 - bxpe
= osition Setpoint Comman
(47) NC Position Setpoint C d
= - PP

X - Y
¢ > | Measurement it [ oo

-z -4 -|5 .

Device 1(Online) [&

This mode is selected by clicking Advanced in the Device-Configuration Mode menu. In advanced mode you have
the ability to graph and modify any parameter by dragging it into the workspace. To add a parameter select the
parameter in the parameter Explorer tree and drag the parameter while holding the right mouse button. When you
release the mouse button in the workspace you have the option to display the parameter in a measurement or a
calibration window.

If the measurement window is selected the parameter is first added to the measurement list. The measurement list
is a container for parameters that need to be streamed from the drive. Any parameter in the measurement list can
be dragged into the workspace and displayed in a numeric or graph window. Parameter in the measurement list
are read-only and updated when the measurement is started. To start measurements select Start in the
Measurements menu or press F5. To stop measurements select Stop from the Measurements menu or press
Shift+F5.

Parameters displayed in a calibration window can be modified. Any modification to a parameter in the calibration
window takes immediate effect. The new value is transferred to the drive when the current Value edit field loses
focus.

The buffers of the current measurement list can be saved in TDMS file format by clicking Save Buffers in the
Measurements menu. TDMS is a structured file format by National Instruments that can be loaded by LabVIEW,
Excel or any other application that supports the TDMS format.
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9 Troubleshoot

This chapter provides troubleshooting techniques to assist if you are experiencing problems connecting to a drive.

1. Configure the network adapter (refer to Prepare the network connection (see page 11)). To ensure the network

adapter is functional try pinging the network address you specified in the previous step.
To ping the network adapter open a new command window by pressing Window-Key + R and type "cmd".
In the command window type "ping 192.168.100.1".

. Confirm that the network adapter connected to the drive is enabled. You can check the status of the

network adapter by pressing Window-Key + R and type ncpa.cpl. Check in the network connection window if
the status of the adapter is set to "Enabled". If the network adapter is disabled enable the adapter. Right
click on the adapter in the list and select "Enable".

If the adapterisin an error state which is usually indicated by a red cross on the network icon, try to disable
and then re-enable the network adapter. Right click on the adapter in the list and select Disable and then
Enable to re-enable the adapter.

By default Windows will disable a network device to save power if it is not in use. If you have just connected
the drive to the computer it can take a couple seconds for windows to recognize that the network adapter is
now active. If you have to frequently connect and disconnect drives it is recommended to disable power
saving on the network adapter. Please consult the Microsoft documentation on how to adjust the power
management features.

If after reading the User Manual you still require assistance for installation, training or other customer support
issues, please contact the closest ANCA Motion Customer Service Office in your area for details.
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10 Contact Information

10.1 General Enquires

https://motion.anca.com/Contact

10.2 ANCA Motion Pty. Ltd.

1 Bessemer Road,
Bayswater North,
VIC 3153,
Australia

Telephone:  +61 39751 8900
Fax: +61 39751 8901

Email: sales.au@ancamotion.com?

10.3 ANCA Motion Taiwan

4F, No. 63, Jingke Central Road, Nantun District,
Taichung City 40852,

Taiwan
Telephone:  +886 4 2359 0082
Fax: +886 4 2359 0067

Email: sales.tw@ancamotion.com?

10.4 ANCA Motion (Tianjin) Co., Ltd.

No. 102, Building F1,

XEDA Emerging Industrial Park,

Xiging Economic-technological Development Area,
Tianjin, P.R.China

Telephone:  +8622 5965 3760
Fax: +86 22 5965 3761

Email: sales.cn@ancamotion.com?

1 mailto:sales.au@ancamotion.com
2 mailto:sales.tw@ancamotion.com
3 mailto:sales.cn@ancamotion.com
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