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http://www.copleycontrols.com/Motion/Products/Software/index.html

Copyrights
No part of this document may be reproduced in any form or by any means, electronic or
mechanical, including photocopying, without express written permission of Copley Controls.

CME 2, Copley Virtual Machine, CVM, Xenus, Accelnet, Stepnet, Accelus, and Junus are
registered trademarks of Copley Controls.

Windows 7, Windows 8, and Windows XP are registered trademarks of the Microsoft Corporation.

Document Validity

We reserve the right to modify our products. The information in this document is subject to change
without notice and does not represent a commitment by Copley Controls. Copley Controls
assumes no responsibility for any errors that may appear in this document.


http://www.copleycontrols.com/Motion/pdf/indexer_user_guide.pdf
http://www.copleycontrols.com/Motion/pdf/ASCII_ProgrammersGuide.pdf
http://www.copleycontrols.com/Motion/pdf/Camming_User_Guide.pdf
http://www.copleycontrols.com/Motion/pdf/Parameter_Dictionary.pdf
http://www.copleycontrols.com/Motion/pdf/encoder-guide.pdf
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Product Warnings

Observe all relevant state, regional and local safety regulations when installing and using Copley
Controls amplifiers. For safety and to assure compliance with documented system data, only
Copley Controls should perform repairs to amplifiers.

Hazardous voltages.
Exercise caution when installing and adjusting Copley amplifiers.

Risk of electric shock.

DANGER

On some Copley Controls amplifiers, high-voltage circuits are connected to mains
power. Refer to hardware documentation.

Risk of unexpected motion with non-latched faults.

After the cause of a non-latched fault is corrected, the amplifier re-enables the PWM
output stage without operator intervention. In this case, motion may re-start
unexpectedly. Configure faults as latched unless a specific situation calls for non-
latched behavior. When using non-latched faults, be sure to safeguard against
unexpected motion.

Latching an output does not eliminate the risk of unexpected motion with non-
latched faults.

Associating a fault with a latched, custom-configured output does not latch the fault
itself. After the cause of a non-latched fault is corrected, the amplifier re-enables
without operator intervention. In this case, motion may re-start unexpectedly.

For more information, See Faults.

When operating the amplifier as a CAN or EtherCAT node, the use of CME 2 or ASCII
serial commands may affect operations in progress. Using such commands to initiate
motion may cause network operations to suspend.

Operation may restart unexpectedly when the commanded motion is stopped.
Use equipment as described.

Operate amplifiers within the specifications provided in the relevant hardware manual
or data sheet.

FAILURE TO HEED THESE WARNINGS CAN CAUSE EQUIPMENT DAMAGE,
INJURY, OR DEATH.
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Host Computer Requirements

Computer and Operating System
Minimal hardware requirements:

T CPU:1GHz

1 RAM:1GB

Operating Systems Supported: Windows XP, Windows 7 and Windows 8.

Default File Locations

The default location for CME 2 data files (ccx, ccm, etc.) is determined by the Operating System.
Windows XP:

C:\Program Files\Copley Motion\CME 2

Windows 7 and Windows 8
C:\Users\Public\Documents\Copley Motion\CME 2

Serial Communications
1 Standard RS-232 serial port or a USB-t0-RS-232 adapter.
9 Serial communication cable. See data sheet for part numbers.

CAN Communications

CAN card. The following CAN card manufacturers are supported:

Copley Controls CAN PCI card (CAN-PCI-02)

Kvaser

IXXAT

CANopen network cable (see data sheet for part number and wiring instructions).

=A =4 =4 -8 =9

EtherCAT Communications
9 Ethernet adapter dedicated to the EtherCAT network.
1 EtherCAT network cable, (see data sheet for wiring instructions).

Copley Controls 10
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Overview

Setup and Tuning

Java based CME 2 configuration software is powerful and intuitive. Comprehensive diagnostics,
auto-tuning and advanced oscilloscope tools simplify system commissioning. Auto-phasing
eliminates time consuming rewire-and-try for encoder/Halls/motor connections. CME 2
automatically compensates for crossed wires eliminating the most common cause of startup
headaches.

Indexing

Point-and-click to define up to 32 indexes or index sequences. Simply select the index/sequence
and command GO. Index sequences can include motion, parameter changes, dwell times and 1/0O
control. Any parameter can be assigned to a register for efficient control by a PLC.

Custom functions can be provided for complex applications. Install the Java "bean" and fill in the
blanks. Copley also provides a flexible OEM programming environment. Copley Virtual Machine
assembler/debugger enables the development of fast, compact control program.

Cam Tables

Camming is an effective way to produce repetitive motion synchronized to an external device. A
pre-defined cam-table of slave positions is typically cycled through by a master encoder connected
to the drive. The drive performs linear interpolation between points to minimize cam-table size.

NOTE: The feature descriptions in this manual may not apply to all Copley Controls amplifiers

under all configurations. Significant differences between amplifier models are noted. See the
relevant hardware manual or data sheet for more information.

11 Copley Controls



Introduction CME 2 User Guide

1.3: Servo Operating Modes and Control Loops

Servo Operating Modes and Control Loops

Copley Controls drives use up to three nested control loops - current, velocity, and position - to
control a motor in three associated operating modes. (Stepper drives operated in stepper mode,
function as traditional open position loop stepper drives).

Control Loops Model

In position mode, the amplifier uses all three loops. As shown in the typical system illustrated
below, the position loop drives the nested velocity loop, which drives the nested current loop.

Limits
Target Position Velocity Limited Current Limited PWM
Position Command Command | Velocity Command | Current Command
) : » : 1 [@ — 3. : .
Trajectory . Position : Vt_alqcny - IS Velocity ! 5| CL_Jrrent ! Current : Motor/
Generator Loop Limiter . Loop Limiter Loop Sensors
’—A:tual Position ’_;erived Velocity ’—;ctual Current

In velocity mode, the velocity loop drives the current loop. In current mode, the current loop is
driven directly by external or internal current commands.

Basic Attributes of All Servo Control Loops

Loop Description

Attribute

Command Every loop is given a value to which it will attempt to control. For example, the velocity loop
input receives a velocity command that is the desired motor speed.

Limits Limits are set on each loop to protect the motor and/or mechanical system.

Feedback The nature of servo control loops is that they receive feedback from the device they are
controlling. For example, the position loop uses the actual motor position as feedback.

Gains These are constant values that are used in the mathematical equation of the servo loop. The
values of these gains can be adjusted during amplifier setup to improve the loop
performance. Adjusting these values is often referred to as tuning the loop.

Output The loop generates a control signal. This signal can be used as the command signal to
another control loop or the input to a power amplifier.

For more information on using CME 2 to set up and tune control loops, see Control Loops.

Copley Controls 12
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2.1: Download and Install CME 2 Software

1 Navigate to:
http://www.copleycontrols.com/Motion/Downloads/index.html
Select CME 2 to start the download.

2 Navigate to the folder where CME 2 was downloaded to and extract the contents of
CME2.zip.

3 Run Setup.exe and follow the instructions on the installer screens. We recommend
accepting all default installation values.

Copley Controls 14
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Special Notes for Windows 7 and Windows 8

Installer

When the installer starts, Windows will display a dialog asking for permission to make changes to
your computer. Click the button to allow the installer to continue, and CME 2 will be installed
properly.

Set up CME 2 to run as administrator
On some versions of Windows 7 and Windows 8, CME 2 will have to be set up to run as
administrator to access the communications drivers (serial, CANopen, EtherCAT).

&l Right-click the CME 2 icon on the desktop.

2 Choose Properties from the pop-up menu.

Open
Troubleshoot compatibility
Run with graphics processor »

Open file location
® Run as administrator
Restore previous versions
Send to »

Cut
Copy

Create shortcut
Delete

Rename

Properties
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3 Click the Advanced button on the Properties dialog.

52 CME 2 Properties S (23]
Security I Details | Prewvious Versions
General | Shorteut | Compatibiliy

CME 2

Target type: Application

Target location: CME 2

Target: am Files x86)"\Copley Motion\CME 2\CMEZ exe”
Start in: "C:\Program Files {x86)"Copley Motion\CME 2"

Shortcut key:  Mone

Bun: [Norrnal window ']

Comment:

Open File Location ] ’ Change lcon... l [ Advanced... ]

0K || Cancel Apply

4 Select Run as Administrator. Click OK to close the Advanced Properties dialog, then OK
to close the Properties dialog.

P

Advanced Properties \EI

Choose the advanced properties you want for this shortout.

[#]Run as administrator

;This option allows you to run this shortcutas an - |
administrator, while protecting your computer from |
unautharized activity.

Run in separate memory space

[ OK J [ Cancel
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2.3: Start CME 2

2 If communications were set up
alreadyé

éthe CME 2 Main Screen

multiple ports, Copley Neighborhood will be
selected in the tree as shown below:

i

(2} CME2 V7.0 Beta17
File Amplifier Tools Help

S E AW EL

i§ Copley Meighborhood
- BB Virtusl Amplifier
oo BB COM1: H-Axis

O ConE: YeAxis

Select the desired drive. For instance:
B}, Copley Neighborhood

- K Virtual Amplifier

- K COMA: X-Axis

N R oz v-Axis

Installation, Startup, and Interface Tour

Double-click the CME 2 shortcut icon on the Windows desktop to start CME 2.

If communications were not set upé

€ the Communications Wizard will be displayed as
shown below:

L It
2 Communications Wizard ﬁ

Select device:
@ Serial Ports
(71 CAN Network
(71 EtherCAT

P oMexts [ Cancel

LS A
In this case, proceed to Communications Wizard

After an amplifier has been selected, the CME 2 Main Screen looks similar to this:

9 CME 2 V7.0 (XE2-230-20 X-Axis) Axis A
File Amplifier Tools Help

Ay B (VB [ E |l <l

-

fo]-o-]fs]

= }i Copley Neighborhood
- I Virtusl Amplifier

BB CoM1: Y-Axis Input 4 Output
B — B COME: H-Axis |

CWM Centrol Program

P L

() Axis B
Axis D
Sine Commutation |F‘.:.'|13r1;I Motor ICANopen over EtherCAT (CoE) Control F12 To Disable

17
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2.4: Communications Wizard

Configure Serial Ports

1 Startthe Communications Wizard

If communications has never been set up, the Communications Wizard will be displayed
automatically when CME 2 starts up.

Otherwise choose ToolsA Communications Wizard

Q Communications Wizard @

Select device:

() CAN Network
(") EtherCAT

[ Mext = l [ Cancel l

Choose Serial Ports and click Next

2 Select serial ports
Select one or more serial ports from the Available Ports list then click Add.

3 Communications Wizard
Select Ports
To add serial ports, select them from the Available Ports list, then press Add.
To remove serial ports, select them from the Selected Ports list, then press Remove.

Available Ports: Selected Ports:

[comz ] com1

< Remove

[<§ad<] { Next> ] [ Cancel

When finished, click Next.

3 Configure serial ports

Copley Controls
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9 Highlight a port in the Selected Ports list.
1 Choose a Baud Rate for that port.
1 Repeat for each selected port.

3 Communications Wizard =)

Configure Serial Ports

Select one or more serial ports from the list, then select the baud rate.
Selected Ports:

BaudRate: 115200

| <Back | [ Fmish | | cancel

Click Finish to save the settings.
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Configure CANopen Network

1 Start the Communications Wizard

If communications has never been set up, the Communications Wizard will be displayed
automatically when CME 2 starts up.

Otherwise choose ToolsA Communications Wizard

i Y

Q Communications Wizard @

Select device:

() Serial Ports

i) EtherCAT

Mext = ] [ Cancel

Choose CAN Network and click Next

2 Configure CANopen Network

1 Select the CAN card from the list.
9 Enter the channel number (0 for single channel CAN cards).
I Select the bit rate.

e ™

Q Communications Wizard @

Configure CAN Network

CAN Card: |Copley v
Channel: 0

Bit Rate: . 1Mbit/s v

[ < Back ] i Finish l Cancel ]

Click Finish to save the settings.
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NOTES:

1. The CAN Card list only shows the CAN cards that are supported by CME 2 and are
properly installed on the PC.

2. All amplifiers must be set to the same bit rate (default is 1 Mbit/s).
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Configure EtherCAT Network

1 Startthe Communications Wizard

CME 2 User Guide

If communications has never been set up, the Communications Wizard will be displayed
automatically when CME 2 starts up.

Otherwise choose ToolsA Communications Wizard

Q Cormmunications Wizard

Select device:
(7 Serial Ports
(71 CAM Network
(@) EtherCAT

=

[ Mext= | [ Cancel

Choose EtherCAT and click Next.

2 Select the Network adapter

Select the appropriate Network Adapter.

=

Q Communications Wizard

Network Adapters:
Realtek PCIe FE Family Controller

| <Back || Finsh || Cancel

Click Finish to save the settings.

Copley Controls
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2.5: Connect to an Amplifier

Installation, Startup, and Interface Tour

Choose an amplifier by clicking on its name in the Copley Neighborhood. When there is only one
amplifier, CME 2 will automatically connect on startup.

One serial port:

- -
&) CME2 V7D {%-D‘QD-ID H-Po

File Amplifier Tools Help

ﬁﬁﬁ..ﬁ

EI--- | Copley Neighborhood
E Wirtual Amplifier

O W o A [

CAN network:

r -
£} CME 2 V7.0 (SP2-090-10 Y-Ax

File Amplifier Tools Help

ﬁﬁﬁ..ﬁ

(= | Copley Neighborhood
E Virtual Amplifier
O CANT: X-Axis [
R canz: v-Axis

EtherCAT network:

v -
£ CME 2 V7.0 (XE2-230-20 X-A»

File Amplifier Tools Help

A& AW EE

B ) Copley Neighborhood

23

Multiple serial ports:

r -
i CME 2 V7.0 (XPL-230-40 Y-Ax

File Amplifier Tools Help

ﬁﬁﬂ--f

EI"' | Copley Meighborhood
E Virtual Amplifier
- EE COM1: X-Axis [
W COM2: -xis

Multi-drop: CAN

r -
(G} CME 2 V7.0 (BPL-090-30 unn:

File Amplifier Tools Help

ﬁ@@..ﬁ

(=1 Copley Neighborhood
E Virtual Amplifier
p— [
K Node 1: Y-Axis

K Node 2: Z-Axis
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2.6: Rename an Amplifier

1 Choose Main Menu AmplifierA Rename to open the Rename Amplifier screen.

( Rename Amplifier ﬂ

Enter the new name:

X-axis

2 Enter the new name and click OK to close the screen.

Copley Controls 24
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2.7: CME 2 Interface Tour

Installation, Startup, and Interface Tour

CME 2 features are called out in the diagram below. Screen details vary depending on amplifier
model and mode selection. Details follow in the chapter.

Copley ———
MNeighborhood
Tree

Aois Selection —e

Status Bar —-

Tool Bar

(3 CME 2 V7.0 (XE2-230-20 X-Axis) Asis A
File Amplifier Tools Help

Oy =6 (3 [V EE ] B

Main Menu

IEEE T P

. Copley Meighborhood
Lo KB Virtusl Amplifier

Axis A

Axis B

Axis C

.......................

Input / Cutput

'| ©vM Control Program

.| Configure Filters

i {sion 1 1o - s

Configure Regen Configure Faults

Sine Commutation

|Lir|ear Motor

F12 To Disable

CAMNopen over EtherCAT (CoE) Control

Ilcon

Name

For More Information

Basic Setup

Basic Setup

Control Panel

Control Panel

Auto Phase Motor Phasing
@ Auto Tune Auto Tune all Loops for Linear Motors
.'}_4»: Scope Oscilloscope
rr Error Log Error Log
Log

Amplifier Properties

Save amplifier data to disk

Restore amplifier data from disk

Save amplifier data to flash

Data Management Tools

Bkl pm

Restore amplifier data from flash

25
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" Functional
: Diagram
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Menu Bar
Menu Selection Description For More Information
File Save MACRO File (MACRO amplifiers only.) Saves | Data, Firmware, and Logs
amplifier setup and tuning
parameters in a format that can
be read by Delta Tau controllers.
Save Drive Saves the contents of amplifier
Configuration RAM and all CVM flash to a drive
configuration file.
Save Amplifier Saves contents of amplifier RAM
Data to a file on disk.
Save AsA Single For multi-axis drives only: saves
Axis one axis to a file on disk.
Save AsA V4.1 Saves amplifier data file in format
Format usable by CME 2 Version 4.1.
Copy Axis For multi-axis drives only: copies
the setting from one axis to
another.
RestoreA Drive Restores contents of a drive
Configuration configuration file to amplifier RAM
and CVM flash.
RestoreA Amplifier | Restores contents of an amplifier
Data file from disk to amplifier RAM.
RestoreA Single For multi axis drives only:
Axis restores contents of an amplifier
file to only one axis
RestoreA CVM Restores a CVM program from a Copley Indexer 2 Program User
Control Program file to the CVM Flash. Guide.
RestoreA Cam Restores a Cam Table file (.cct). See Copley Camming Users
Tables Guide.
RestoreA Gain Restores Gain Scheduling Table Gains Scheduling
Scheduling Table from a file (.ccg).
Exit Closes CME 2.
Amplifier | Basic Setup Opens Basic Setup screen. Basic Setup
Control Panel Opens Control Panel. Control Panel
Auto Phase Opens Auto Phase tool. Motor Phasing
Scope Opens Scope Tool screen. Oscilloscope
Error Log Opens Error Log screen. Error Log
Amplifier Displays basic amplifier
Properties properties.
Network Opens the CAN Configuration Network Configuration
Configuration screen.
Rename Prompts for new amplifier name. Rename an Amplifier
Auto Tune Opens Auto Tune for Linear Servo | Auto Tune all Loops for Linear
Motors. Motors
Gain Scheduling Opens Gain Scheduling screen. Gains Scheduling

Copley Controls
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Installation, Startup, and Interface Tour

Menu Selection Description For More Information
Tools Communications Starts sequence of prompts to set | Communications Wizard
Wizard up communications.
Communications Opens Communications Log. Communications Log
Log
Download Starts prompts to download Firmware Download
Firmware firmware from disk to amplifier.
Download CPLD Starts prompts to download PLD
Program code from disk to amplifier.
Manual Phase Opens Manual Phase tool. Manual Phase
View Scope Files Opens Trace Viewer window. Scope Trace Files
I/0O Line States Opens I/O Line States window,
showing high/low status of the
amplifierds inpu
CME 2 Lock/Unlock | Opens screen for locking and Lock/Unlock CME
unlocking CME 2 functionality.
ASCII Command Opens screen to accept ASCII Copley ASCII Interface
Line format commands.
Help CME 2 User Guide | Opens this manual.
All Documents Opens the Doc folder in the CME 2 installation folder
(typically c://Program Files/Copley Motion/CME 2/Doc).
This folder contains all of the related documents that were installed with
CME 2.
Downloads Web Opens default web browser with pa3
Page
Software Web Page
View Release Opens latest CME 2 release notes in a text viewer.
Notes
About Displays CME 2 version information.

27
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Functional Diagram

The functional diagram, shown below, provides button-click access to most of the screens
used to configure an amplifier. It also indicates the flow of control from input, across all
active control loops, to motor/feedback. Only those control loop buttons that are
appropriate to the amplifier and operational mode appear on the diagram.

Zontrol Loops

Input / Cutput

CWM Control Program

| ¥

Input Comimand —w | Analog Command —'+| F Loop |—b| V Loop |—»| | Loop |—>| MotorFeedback |
. :

..... - m e e e e e e e e e e e

Configure Filters

| Home | Configure Regen | Configure Faults

Name Description For More Information
Input/ Opens Input/Output screen. Digital Inputs and Outputs
Output
CVM Opens Copley Virtual Machine screen. Copley I ndexer Pr
Control Guide.
Program
Input Opens screen for configuring the input command. Command Inputs
Command | Button text varies depending on the selected control
loop input.
Control Each opens a control loop configuration screen. Control Loops
Loops
Motor/ Opens the Motor/Feedback screen. Motor/Feedback
Feedback
Home Configure and test homing. Homing
Configure | Opens Regen Settings screen. Regen Resistor Configuration
Regen
Configure | Opens Fault Configuration screen. Faults
Faults
Configure | Opens Filter Configuration Screen Filters
Filters
Encoder (Stepper amplifier with encoder only.) Opens Encoder | Encoder Correction
Correction | Correction screen.
Detent (Stepper amplifier only). Opens stepper amplifier Detent Compensation Gain
Advanced Tuning screen.
Position (Stepper amplifier with encoder only.) Opens Position | Position Limits (Stepper Amplifier)
Limits Limits screen.
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CAN Information and Status Bar

CAN Information
The Main screen displays the basic CAN information. The example below shows CAN information:
CAMN Metwork:  Address: 1 State: Pre-operational

The Addressf i el d shows t he a mgidrasd. Foemo smformatiensseenNetwdZkA N
Configuration . When the Position Loop Input is set to CAN, the State field shows the state of the
amplifierdéds CANopen state machine ( fCANopemor e i nfornm
Programmer)®s Manual

Status Bar

The status bar describes the present commutation mode, motor type, and amplifier control status
as shown below. It also includes a reminder that pressing the F12 function key while CME 2 is
running disables the amplifier.

|Sine Commutation |R|:utary' Motor |M|:.'-E'Eﬂed
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3.1: Setup Procedure

Warnings and Notes

NOTE: To software disable the amplifier at any time while running CME 2, press function key F12.
Al so, the amplifierds enable input can be wused to

DANGER: Hazardous voltages.
Exercise caution when installing and adjusting.

Do not make connections to motor or drive with power applied.

DANGER
Risk of unexpected or uncontrolled motion with CME 2 in CAN mode.

CME 2 can be used while the amplifier is under CAN or EtherCAT control.
However, some extreme changes made with CME 2 could cause unexpected
or uncontrolled motion.

Failure to heed these warnings can cause equipment damage, injury, or
death.

Spinning motor with power off may damage amplifier.

Do not spin motors with power off. Voltages generated by a motor can
damage an amplifier.

Failure to heed this warning can cause equipment damage.
WARNING
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1

OR

OR

Prepare for setup

Under st and t h\WaningsramddNetesur e 6 s
Verify that amplifier power is OFF.

Verify wiring and connections.

Make sure motor is securely fastened with no load connected.
Apply power to the amplifier.

For off-line amplifiers apply 24V only.
For DC amplifiers apply AUX HV only.

Start CME 2 and enter Basic Setup parameters

Double-click CME 2 icon on the Windows desktop to start CME 2.

If necessary, Connect to an Amplifier from the list in the Copley Neighborhood tree.

ﬁ If the Basic Setup screen does not appear, click the Basic Setup button.
Choose:
In most cases, click Change Settings to Change Basic Setup

[ Change Settings | Settings.
Then proceed to Step 3 of this Setup Procedure.

To load a .ccx file that was prepared for the amplifier/motor
[ Load ccx File | combination, see Copy Drive Data. Then proceed to Step 13 of
this Setup Procedure..

To complete the setup for a ServoTube motor, click ServoTube

ServoTube Setu
[ ervoiube sewp J Setup and see ServoTube Setup.

Copley Controls

CME 2 User Guide
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3 Enter Motor/Feedback/Brake Stop parameters

|M‘ Click Motor/Feedback to open the Motor/Feedback screen.

To optionally load data from an existing motor data file,
see Load Motor/Feedback/Brake Settings from a File and then skip to
Step 4.

OR

On the Motor tab, modify the appropriate Rotary Motor Parameters or Linear Motor
Parameters

On the Feedback tab, as appropriate for each encoder or resolver, verify the parameters
described in Feedback Parameters, Rotary or Feedback Parameters, Linear

If using a brake, click the Brake/Stop tab to verify Brake/Stop Parameters

4 Use Calculate to set initial gains and limits

Calculate

Click Calculate to have the software calculate and display initial loop gains and limits.
See Calculate.

Load the calculated values into amplifier RAM by clicking OK.

5 Configure digital 1/0

Input / Output

Click Input/Output on the Main screen to open the Input/Output screen.
Verify the 1/O settings described in Digital Inputs and Outputs.

On the Input/Output screen, click Close.

6 Configure the command input

Analog Command ‘ [ PWM Command ‘ [ Digital Input | ’ CAN Caenfiguration
or or or

Click the appropriate button to configur
For more information see Command Inputs.

NOTE: If the amplifier is to run CVM programs or in Camming mode see the relevant
documents.

After setting command input parameters, Click Close.
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v

10

11

12

Configure faults

Configure Faults

Click Configure Faults to open the Fault Configuration screen and set latching faults as
needed. See Faults.

Click OK to close the Fault Configuration screen.

Configure an optional regen resistor

Regen Settings

If the amplifier is equipped with a regen resistor, click Regen Settings to open the Regen
Settings screen. See Configure a Standard Copley Controls Regen Resistor for regen
resistor parameters.

Click OK to close the Regen Settings screen.

Phase and jog the motor

Apply AC or HV power.
[a Phase the motor. See Auto Phase
To verify Auto Phase results, see Manual Phase

Jog/move the motor to verify that the amplifier can drive the motor. See Jog Mode

Tune the control loops

Starting with the Current Loop set up and tune all applicable Control Loops
If you are setting up a linear motor, you can optionally Auto Tune all Loops for Linear
Motors.

Set gains and limits for stepper mode (stepper only)

If tuning a stepper amplifier in stepper mode:

A Set Position Limits in Stepper Mode. See Position Limits (Stepper Amplifier) .
If using Encoder Correction, set Encoder Correction

A
A Tune Detent Compensation Gain

Configure Homing

See Homing
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13 Test with load attached

'm On the CME 2 Main screen, click Save to Flash.
Remove amplifier power.

Attach load.

Reconnect amplifier power.

If necessary, re-tune velocity and position loops.
E:x On the CME 2 Main screen, click Save to Flash.

Eﬂ On the CME 2 Main screen, click Save to Disk (for backup or duplication).

The amplifier tuning procedure is complete.

NOTE: To copy the results of this setup to other amplifiers,
see Drive Configuration or Copy Drive Data
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4.1: Overview

Basic Setup

The Basic Setup Wizard is used to set up the parameters that define the fundamental
characteristics of the system. This is where the motor, feedback, and operating mode are
setup. The setup can be done three different ways: manually change settings, load
settings from a ccx file, or run the ServoTube setup wizard. Each of these methods are

explained in this chapter.

1 ﬁCIick to open the Basic Setup screen.

Motor Feedback:
Load Feedback:
Load Feedback Type:
Multi-mode Port:

Operating Mode:

Basic Setup
Settings
Motor Family: Brushless
Motor Type: Rotary
Commutation: Sinusoidal
Hall Type: Digital
Hall Phase Correction: on
Use Halls for Velocity/Position:  Off
Use Back EMF for Velocity: Off

Primary Incremental
Secondary Absolute A
Rotary

Differential Input

Paosition, Digital Input

[ Change Settings |l Load ccx File H SeryoTube Setup H Cancel

2  Review settings.

3  Choose:

[ Change Settings |

OR Load ccx File ]

OR

[ ServoTube Setup J

Click Change Settings to manually Change Basic Setup Settings.

If you have a .ccx file that was prepared for the amplifier/motor
combination, click Load ccx File and see Data Management Tools.

To change Basic Setup settings for a ServoTube motor, click ServoTube

OR Cancel

37

Setup and see ServoTube Setup.

To accept the displayed settings, click Cancel.
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4.2: Change Basic Setup Settings

CME 2 User Guide

1 changesettings |  OnN the Basic Setup screen, click Change Settings to manually change
all Basic Setup settings. Use the Back and Next buttons to navigate
screens. Screen details vary depending on amplifier model and mode

selection.

2 Set Motor Options

Basic Setup

Motor Options

Mator Family:
@ Brughless Brush I:\}

Motor Type:
@ Rotary Linear

[ <Back || Mext = || Cancel

3 Set Feedback Options

Basic Setup
Feedback Options

Hall Type: |Digital -

/| Hall Phase Correction

Motor Feedback: | Incremental

Load Feedbadk: |Absolute A

Load Feedback Type:

‘@ Rotary Linear

Use Load Feedback In Passive (Monitor) Mode

Input Source:

~ | (@ Primary Secondary

- Primary (@) Secondary

< Back || Next > || Cancel

Copley Controls
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Basic Setup

Setting

Description

Hall Type

Select Hall type: None, Digital, or Analog (Analog is used with Copley Controls
ServoTube motors).

Hall Phase Correction

If selected, will enable error checking between hall sensors and encoder phase
angle.

Motor Encoder

Select type and source of motor feedback.

9 None: No motor encoder.

9 Primary Incremental: Incremental encoder on primary feedback connector.
9 Secondary Incremental: Incremental encoder on multi-mode port.
1 Panasonic Incremental A Format

1 ssi

{ EnDat

1 BiSS

9 Absolute A

9 Tamagawa Absolute A

9 Panasonic Absolute A Format

9 Panasonic Incremental A Format

9 Sanyo Denki Absolute A

1 Analog: Analog encoder on primary feedback connector.

9 Low Frequency Analog: Copley ServoTube motor on primary feedback
connector.

1 Resolver: Resolver (i R) version of a Copley Controls amplifier on primary
feedback connector.

Additional encoder types are supported by certain Copley Controls amplifier
models. See the amplifier data sheet for more information.

Position Encoder

Select type and source of Position (load) feedback.

9 None: No position encoder

1 Primary Incremental: Incremental encoder on primary feedback connector.
1 Secondary Incremental: Incremental encoder on multi-mode Port.

1 Analog: Analog encoder on primary feedback connector.

Position Encoder
Type

Select the type of Position (load) encoder:
1 Rotary
9 Linear

Use Position Encoder
in Passive (Monitor)
Mode

When this is checked, the position of the position encoder will be reported by the
passive load position variable but it will not be used to control the position of the
axis.

Stepper Drives Only

Motor Encoder Select the encoder type:

9 None

9 Primary incremental
Run in Servo (Requires encoder.) Amplifier operates as a true, closed loop, servo amplifier controlling
Mode a stepper motor.

Enable Encoder | (Requires encoder) Amplifier runs as a stepper drive; encoder feedback is used to
Correction correct positional errors. See Encoder Correction
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4 Set Operating Mode Options

Basic Setup

Operating Mode:

Operating Mode Options
Position -
Command Seurce: |Digital Input -

Digital Input Source
@ High Speed Inputs
Multi-mode Port
Differential Inputs

< Back || Next > || Cancel

Setting Description

Operating Choose the mode of operation: Current, Velocity, or Position.
Mode See Control Loops

Command Choose the command input source (see Command Inputs):
Source

1 Analog Command: Analog voltage provides command input.

1 PWM command (current and velocity mode only): Digital pulse-width modulated signal
provides command input.

9 Function Generator: Internal function generator provides command input.

1 Software Programmed: The amplifier is controlled by software commands from either
the Copley Virtual Machine (CVM) or an external source. See Copley Indexer Program
Us er 0 s or@e Capley ASCIl InterfacePr ogr ammer 6s Gui de.

9 Camming: Runs in Camming Mode. See Copley Camming User Guide.
1 Digital Input: Command input is provided via the chosen Input Source (below).

9 CAN: Command input is provided over the CANopen network. See the CANopen
Programmer 6s Gui de.

Input Source

Choose the input source for PWM or Digital input commands:

fSingle-ended | nputs: Command input is provi
programmable digital inputs.
1 Multi-mode Port: Command input is provided via differential inputs onthea mp | i f i

multi-mode port.
1 Differential Inputs: Command is provided via differential inputs.
fHigh Speed I nputs. Command is provided

Copley Controls
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6

Basic Setup

Set Miscellaneous Options

Basic Setup @
Miscellaneous Options
Commutation Mode:
@) Sinusoidal Trapezoidal Estimated Sinusoidal
Use Back EMF For Velocity
Use Halls for Velocity
Multi-mode Port: | Differential Input -
< Back | [ Finish 1 | Cancel
Setting Description
Commutation Commutation method: Sinusoidal, Trapezoidal, or Estimated Sinusoidal
UsebackEMF I f sel ected, will wuse the mot onotérseloaig a s un
for Velocity Recommended only for medium- to high-speed. Accuracy depends on the accuracy of
the programmed Back EMF value, and may be affected by factors such as cable
resistance.
Use Halls for If selected, will use transitions of the Hall switches to determine motor velocity and
Velocity and position. Recommended only for medium- to high-speed applications (may run roughly
Position at low speeds).
Multi-mode Selects the mode f amdetpdite ampl i fi erds mul
Port

1 Buffered Motor Encoder. The multi-mode port functions as a buffered digital encoder
output based on the digital encoder input.

9 Emulated Motor Encoder. The multi-mode port functions as an emulated digital
encoder output based on the motor analog encoder or motor resolver.

9 Emulated Position Encoder. The multi-mode port functions as an emulated digital
encoder output based on the position analog encoder.

1 Differential Input. The multi-mode port functions as a differential command input.

When changes are complete, click Finish.
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4.3: ServoTube Setup

The ServoTube Setup wizard sets up the amplifier for use with the chosen ServoTube motor. After
the last step in the wizard is completed, CME 2 will perform the following actions:

1 Performs the Calculate function to set initial gains and limits.

Sets the appropriate programmable digital input as Motor Over Temperature.
Sets the proper phasing values.

Saves all values to flash.

Opens the Control Panel so the user can Test a move in Jog Mode

= =4 =4 =4

1 | seveTubesetp | cjick ServoTube Setup to start the Basic Setup wizard. Use the Back

and Next buttons to move from screen to screen as needed.
2 Choose the appropriate Series and Model. Optionally choose to Invert Motor
Direction. Optionally choose the Additional Encoder Option (available with certain

motor series) and choose the appropriate resolution for the optional encoder
(2 um or 5 um).

rBasic Setup
Motor Options

Series: |STB v

[7] Invert Motor Direction [¥] Additional Encoder Option

@ 1lum 1 5um

[ <§ackJ[ Next > H Cancel J
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Set Operating Mode Options.

Basic Setup
Operating Mode Options
Operating Mode: :Position -
Command Source: :Analog Command -

Digital Input Source
High Speed Inputs
Multi-mede Port

Differential Inputs

[ < Back ]l Next

{ ’ Cancel

Set Miscellaneous Options.

Basic Setup

Miscellaneous Options

Commutation Mode:

@) Sinusoidal Trapezoidal Estimated Sinusoidal

Use Back EMF For Velodity

Use Halls for Velocity and Position

Multi-mode Port: | Differential Input -

[ <Back | [ Fimsh || Cancel |

When changes are complete, click Finish.

To test basic move capabilities, test a move in Jog Mode.

Test with Load attached.

Basic Setup
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5.1: Motor/Feedback Screen Overview

Motor/Feedback - Rotary Motor

Motor | Feedbadcl Brake‘nﬁtop|

Peak Torgue:
19546 | MN'm -

Continuous Torgue:
0.6553| [N'm -

Velocity Limit:
5000 [rpm

Back emf Constant:

14.67 | V/krpm -

Resistance:
2.27 | ohms

Inductance:
5.23 \mH

Manufacturer: Copley Units
{ @ Metric () Engish
Model Number: CBL341FE-001
Maotor Inertia: _ _
0.11975 | kg-cm? -
Torgue Congtant: . .
MNumber of Poles: 4 0.1401 _N'rn,#'.pk v

ﬁ @ m m < Calcuite

Lok |

[ Cancel

Motor/Feedback

Action Name Description
Save motor data to Saves motor/feedback/brake settings from PC to a disk file with
disk .ccm name extension.
Restore motor data Restores contents of a .ccm file from disk to PC.
from disk

Save motor data to

Saves motor/feedback/brake settings from PC to amplifier

iﬁ#ﬁﬂﬁh

¢ Too| Calculate

flash permanent flash memory.

Restore motor data Restores motor/feedback/brake settings from flash memory to
from flash the PC.

Calculate Calculates initial tuning and limit values.
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1 it
it ‘ Click Motor/Feedback to open the Motor/Feedback screen.

- ﬂ Load Motor/Feedback/Brake Settings from a File.
OR
Enter settings manually:

| Motor i
Click the Motor tab to view or change Rotary Motor Parameters or Linear Motor
Parameters

| Feedback |
Click the Feedback tab to view or change Feedback Parameters, Rotary or Feedback
Parameters, Linear.

[ Brakestop|
Click the Brake/Stop tab to view or change Brake/Stop Parameters.

Click Calculate to calculate initial gains and limits.

E:x On the Main screen, click Save to Flash to avoid losing the changes.
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5.2: Load Motor/Feedback/Brake Settings from a File

1 If needed, download a motor data file from the Copley Controls website:

A In an internet browser, navigate to
http://www.copleycontrols.com/Motion/Downloads/motorData.html

Click on the appropriate motor name.

When prompted, save the file to the MotorData folder in the CME 2 installation
folder..

Extract the contents of the zip file to the same location.

The folder should now contain the new motor data file (with a .ccm filename
extension).

> > >

2 Load the motor data to the amplifier:

A LM‘ Click Motor/Feedback to open the Motor/Feedback screen.

A On the Motor/Feedback screen, click Restore Motor Data from Disk.
When prompted, navigate to the folder containing the file,
then click on the file name, and then click Open.

w3
. T | . . .. .
A "L-Q Colodate Calculate initial gains and limits with.

A E:xOn the Main screen, click Save to Flash to avoid losing the changes.
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5.3: Rotary Motor Parameters

Setting Description

Manufacturer Mot or manufacturerds name. Saved for refer
Model Number Motor model number. Saved for reference in the motor data file.

Units Selects whether the parameters entered in this screen are in Metric or English units.

Motor Inertia The rotor inertia of the motor. Used for calculating initial velocity loop tuning values.

Range: 0.00001 to 4,294 kg cm®. Default: 0.00001 kg-cm*

Number of Poles (Brushless only.) The number of magnetic poles in the motor. Required for correct
commutation of the motor. If the number of poles is not known,
Veri fy the motsngtibeDataarduracy tesi.uRartge: 2 to 200. Default: 4.

Peak Torque The peak torque that the motor can produce. Peak Torque divided by torque constant =
mot or 6 s p dimik Range:r0.00®nhtd 2,100 Nm. Default: 0.0001 Nm.

Continuous Torque The continuous torque that the motor can produce. Used with the torque constant to
calculate continuous current. Range: 0.0001 to 1,000 Nm. Default: 0.0001 Nm.

Velocity Limit Maximum speed of the motor. Used to calculate the velocity and acceleration limits for the
velocity loop. Range dependent on encoder resolution.

Torque Constant Relates the motor's input current to torque produced. Sometimes abbreviated as K.
Range: 0.001 to 1,000 Nm/Apk. Default: 0.001 Nm/Apk.

Back emf Constant Relates the motor's input voltage to speed. Sometimes abbreviated as Ke. Used for
calculating the maximum velocity for a given amplifier bus voltage.
Range: 0.01 to 21,000,000 V/Krpm. Default: 0.01 V/Krpm.

Resistance Motor resistance line-to-line. Used for calculating the initial current loop tuning values.
Range: 0.01 to 327 W. Default: 0.01 W.

Inductance Motor inductance line-to-line. Used for calculating the initial current loop tuning values.
Range: see the hardware documentation.

Stepper Amplifiers Only

Rated Torque Mot ordéds rated operating torque. Mi n: .001.
Rated Current Mot or s rated continuous current. Min: 0.G¢(
Basic Step Angle Fundamental stepper motor step, in degrees. Min: 0.225. Max: 22.5. Default 1.8.
Microsteps/Rev Number of microsteps per revolution of the motor.

Min: 4. Max: 100,000,000. Default 4000.

Full Steps/Rev This read-only value can be used after entering Basic Step Angle to cross-check against
motor data sheet.
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Motor/Feedback

5.4: Linear Motor Parameters

Setting

Description

Manufacturer

Mot or maker 6s thamo®r datsfile vChabse ifram list or enter manually.

Model Number

Motor model number. Saved in the motor data file. Choose from list or enter manually.

Units Selects whether the parameters entered in this screen are in Metric or English units.

Mass The mass of the motor. Used for calculating initial velocity loop tuning values.
Range: .0001 Kg to 100,000 Kg. Default: .0001 Kg.

Peak Force The peak force that the motor can produce. Peak Force divided by Force Constant =

motor6s peak current 2000 MiDefault: B@AOGH.: 0. 000

Continuous Force

The continuous force that the motor can produce. Used with the force constant to
calculate continuous current. Range: 0.00001 to 1,000 N. Default: 0.00001 N.

Velocity Limit

Maximum speed of the motor. Used to calculate the velocity and acceleration limits for
the velocity loop. Range dependent on encoder resolution.

Force Constant

Relates the motor's input current to force produced. Sometimes abbreviated as Kf.
Range: 0.00001 to 2,000 N/Amp. Default: 0.00001 N/Amp.

Back emf Constant

Relates the motor's input voltage to speed. Sometimes abbreviated as Ke. Used for
calculating maximum velocity for a given amplifier voltage. Range: 0.01 to 1,000
V/IM/Sec. Default: 0.01 V/M/Sec.

Resistance Motor resistance line to line. Used for calculating the initial current loop tuning values.
Range: 0.01 to 327 W. Default: 0.01 W.
Inductance Motor inductance line to line. Used for calculating the initial current loop tuning values.

Range: see the hardware documentation.

Magnetic Pole Pair Length

The length of a pair of magnets which equals the distance moved in one electrical cycle
of the motor.

Stepper Amplifiers Only

Rated Force

Mot or s rated operating force. Min .001

Rated Current

Mot or 6s r at eurent blin: 0.01MPAuMax 1900 A.

Full Step Fundamental stepper motor step distance. Min: 0.0001mm. Max: 5000 mm.
Microsteps/ Number of microsteps per full step. Min: 1. Max: 100,000,000.
Full Step
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5.5: Feedback Parameters, Rotary

Details for serial encoders can be found in the Serial Encoder Guide.

Feedback Type | Parameters/Actions
Incremental In the Motor Encoder lines or Position Encoder lines field, enter the number of encoder lines
(see encoder or motor data sheet). As indicated by the counts field, the number of encoder
counts per revolution is equal to 4 x the number of lines. Enable Encoder Loss Detection
and/or Index Loss detection if desired.
Motor Feedbadk
1000| lines = 4000 counts
Enable Encoder Loss Detection
Enable Index Loss Detection
Analog In Fundamental Lines, enter the number of fundamental encoder lines (see encoder or motor
data sheet). As indicated by the Fundamental Counts field, the number of fundamental
encoder counts per revolution is equal to 4 x the number of Fundamental Lines.
~Motor Feedback
Fundamental Lines: 64 = 256 Fundamental Counts
Interpolation: 14 x|
Interpolated Counts Per Rev: 1024
Optionally modify the encoder resolution by changing the Interpolation value. The
interpolated resolution (Interpolated Counts Per Rev) is the product of Fundamental Counts
value and the Interpolation value.
Resolver Optionally modify the feedback resolution by changing the value in Counts Per Rev. Default:
16384.
Resolver
16384  counts per rev
Halls With amplifier set to Use Halls for Velocity/Position, optionally increase the counts per rev
ratio by incrementing the Halls Count Multiplier.
rMotor Halls — =
Hall Count Multiplier: | 1 v
Counts per Rev.: 24

Copley Controls
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Motor/Feedback

5.6: Feedback Parameters, Linear

Details for serial encoders can be found in the Serial Encoder Guide.

Feedback Type

Parameters/Actions

Incremental Choose units and then enter the Encoder Resolution (see encoder or motor data sheet).
Enable Encoder Loss Detection and/or Index Loss detection if desired.
Motor Feedback
Encoder Resolution: i ymm @um ) nm
[ | Enable Encoder Loss Detection
[] Enable Index Loss Detection
Analog Enter the Fundamental Pitch (distance between encoder lines; see encoder or motor data

sheet). As indicated by the Fundamental Resolution field, Fundamental Pitch divided by four
gives Fundamental Resolution. The interpolated resolution is the dividend of Fundamental
Resolution value/Interpolation value. Optionally modify the Interpolated Resolution by
changing the Interpolation value.

—Motor Feedback
() mm i@ um ) nm
Fundamental Pitch: 40| um = 10 um EE_.’;E J{}EHE"
Interpolation: i -
Interpolated Resolution: 10 um

Low Frequency
Analog

Normally used with ServoTube, Pole Pitch is the distance between poles in a pole pair, as
entered in the Magnetic Pole Pair Length field on the Motor tab. The interpolated resolution is
the dividend of Pole Pitch/Counts per pole value, expressed in micrometers. Optionally
modify the resolution by changing the Counts/Pole value. Click Restore Default to restore
default Counts/Pole.

—Motor Feedback
() mm i@ um ) nm
Fundamental Pitch: 40| um = 10 um EE_.’;E J{}EHE"
Interpolation: i -
Interpolated Resolution: 10 um

51

Copley Controls



5.7:

Motor/Feedback CME 2 User Guide

Feedback Notes

Encoder and Resolver Support

Some Copley Controls amplifiers are offered in multiple versions to support different types of
encoder or resolver feedback. Some encoder versions support digital quadrature encoders, some
support analog sin/cos encoders, and others support both. Encoder versions normally require
Halls for the commutation of brushless motors. The resolver versions support standard, single
speed, transmit-type resolvers.

Dual Feedback
Some Copley Controls amplifiers can receive position feedback from sensors on the motor, the
load, or both, through the Primary Feedback channel, a Secondary Feedback channel (multi-mode
port) or both. (Some amplifiers can also operate in certain modes without encoders or resolvers.)
A drive configured with a multi-mode port can:
1 Provide a buffered digital encoder output based on the digital encoder input.
1 Provide an emulated digital encoder output based on the analog encoder or resolver input.
1 Provide a second digital encoder input to be used in the dual encoder position mode. In this
mode, an encoder attached to the load provides position loop feedback, and the motor
encoder or resolver provides velocity loop feedback.
A dual-feedback setup is shown below. The amplifier receives feedback from an incremental motor
encoder through the Primary feedback channel. Position (load) encoder feedback comes through
the multi-mode port. The ratio of motor turns to position encoder turns is 1 to 10.

Motor/Feedback - Rotary Motor
| Motor | Feedback | grake\Stop |
~Motor Encoder
1000 | lines = 4000 counts
[ ] Enable Encoder Loss Detection
[] Enable Index Loss Detectior:
L
Position Encoder -
1000 | lines = 4000 | counts
rRatio
Motor turns: 1
Position turns: 10
N —— s —
ﬁ ﬂ m M S@] Calculate [ OK ] [ Cancel
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5.8: Brake/Stop Parameters

Many control systems employ a brake to hold the axis when the ampilifier is disabled. On brake-
equipped systems, disabling the amplifier by a hardware or software command starts the following
sequence of events.
1 The motor begins to decelerate (at Abort Deceleration rate in position mode or Fast Stop
Ramp rate in velocity mode). At the same time, the Brake/Stop Delay Time count begins.
This allows the amplifier to slow the motor before applying the brake.
T When response time has p astagesare disablece Thsdefny i f i er 6 s
ensures the brake has time to lock in before disabling the power section.
9 This feature is not available when the ampilifier is configured for current mode. In this
mode, the amplifier output turns off and the brake output activates immediately when the
disable command is received.

-

Motor/Feedback - Rotary Motor @

Motor | Feedbacdk | Brake'Stop

Erable Ingut —_— "l-l"i Brake/Stop delay time
:
1
1
Speed '
Y : BrakesStop activation velocity
:
1
Brake Cuptput '
i
1
i
1
Enahkle - PO clelay s

Powver Section BrakesStop responze time

Brake/Stop delay time: 10| ms
Brake /Stop activation velodity: 6| rpm
PWM delay brake/stop response time: 100 ms

Set Defaults

| Motor Wiring Detection |

m ! Caloulate | oK | | Cancel

Parameter Description

Brake/Stop Delay Time Range of accepted values: 0 to 10,000 mS

Brake Activation Velocity Range of accepted values: 0 to encoder resolution dependent limit rpm (mm/s for linear
motor)

PWM Delay Brake/Stop Range of accepted values: 0 to 10,000 mS

Response Time
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—_—————— Sets the three brake parameters to defaults values, based on the motor data.
Set Defaults
Displays the Motor Wiring Detection screen
I Motor Wiring Detection I play 9

Motor Wiring Detection

On the Plus Family of drives, the amplifier can check for a disconnected motor. Upon enable, the

amplifier will apply current to the motor windings, while keeping the brake engaged for the brake
hold time. If the current vector cannot be applied, then a motor disconnected fault will occur and

the brake will not be released. If the motor is connected, the brake will be released after the brake

hold time expires.

#

Q Motor Wiring Detection

Enable Input

Brake Output

Motor Check Current

Brake Hold Time On Enable:

Motor Check Current:

Set Defaults

i 1
B ———

Brake Hold Time on Enable

0 ms

Close

Parameter

Description

Brake Hold Time on Enable

The time during which the amplifier is enabled, but the brake is engaged and the
current is applied to the motor windings. Units: mS

Motor Check Current

The amount of current to apply to the motor windings. Units: 0.01 A

Set Defaults

Sets the motor wiring detection parameters to zero.

Copley Controls
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Calculate

The Calculate function uses the motor and feedback data to calculate initial gains and limits.
These can be modified to fine-tune the amplifier. Follow the steps below:

1 @J Click Calculate to calculate and display settings.

[ Calculated Amplifier Settings ‘
Current Loop Cp Gain: 3426 e
Current Loop Ci Gain: 571
Peak Current Limit 9.64 A =
Continuous Current Limit 3.85
I2T Time Limit 1000 ms
Current Loop Offset 0 A
Current Ramp: 0 mA/s
Programmed Current: 0 A
Velocity Loop Vp Gain: 3144
Velocity Loop Vi Gain: 699
Velocity Integral Drain: 0
Velocity Loop Velodty Limit: 2250 rpm
Velocity Loop Accel., Decel., Fast Stop: 750 rps?

Velocity Tracking Window: 9375 rpm
Velocity Tracking Time: 100 ms v
Cancel J

2 Verify the peak current limit, continuous current limit, and velocity loop velocity limit.
If one or more of these values seems inappropriate, click Cancel and check: Peak
Torque (or Force), Continuous Torque (or Force), Velocity Limit, and Torque (or Force)
Constant. Correct them if needed. See Rotary Motor Parameters
or Linear Motor Parameters.

If the Motor/Feedback values were correct but the peak current limit, continuous current
limit, or velocity loop velocity limit values are not optimal for the application, change
these limits during the tuning process.

3 Save the values into amplifier RAM by clicking OK.
NOTE: When loading motor data from a file, if the motor wiring configuration in the motor
file does not match the configuration currently stored in the amplifier, CME prompts for

verification on which configuration to use. Select the file configuration by clicking Yes.
The configuration will be tested as part of Motor Phasing.

4 E:H On the Main screen, click Save to Flash to avoid losing the changes.



CHAPTER

6: DIGITAL INPUTS AND OUTPUTS



CME 2 User Guide Digital Inputs and Outputs

6.1: Digital Inputs

Input / O . .
\ peti Ovp |CI|ckInput/Output on the Main screen.

A typical screen is shown below. Options vary with model and configuration.

Red light: inhibited motion or active input depending on input function.
Grey light: motion not inhibited.
No light: notconfigured

Lo/Hi: indicated state of input.

,Q Input/Output = IE

Digital Inputs 1-5 | Digital Inputs 6-12 | Digital Outputs|
Debounce time CAN address
Yy Vv
S e [IN1] | Amp Enable-HI Enables With Clear Faults - 0 ms H =»
© Pullup +5V
 Pull down [IN2] ' not Configured v o ms Hi BITO
[IN3] Not Configured v 0 ms Hi BIT 1
& Pull up +5V [IN4] Not Configured v 0| ms Hi BIT 2
() Pull down 1 -
[IN5] Not Configured v 0/ ms Hi BIT3
A

* Hold position when limit switch is active Restore Defaults Close

Hold position setting. Indicates input is used as a CAN address bit.

A

Parameter | Description

Pull up +5V | Pulls up the group of inputs up to internal +5 V.

Pull down Pulls the group of inputs down to internal signal ground.
Debounce Specifies how long an input must remain stable at a new state before the amplifier recognizes the
Time state. Increase to prevent multiple triggering caused by switch bounce upon switch closures.

Range: 0 to 10,000 mS.

Debounce does not affect inputs that have been configured as PWM, Pulse and Direction, or
Quadrature control inputs.

IN1- INy Select the function for the input.
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*Hold position Available in position mode only:
when limit switch is | \when one or more inputs are configured as a limit switch (NEG Limit-HI Inhibits, NEG Limit-
active LO Inhibits, POS Limit-HI Inhibits, or POS Limit-LO Inhibits). The *Hold position option

prevents any motion while a limit switch is active. This option uses the Abort Deceleration
rate to stop the motor as described in Trajectory Limits.

CAUTION: If the amplifier is switched back to current or velocity mode with this option
selected, the limit switches will no longer function

Restore Defaults Restores all inputs and outputs to factory defaults.
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Digital Input Functions

Depending on the mode of operation, some inputs may have a predefined function such as enable

Digital Inputs and Outputs

or motor temperature sensor. Typically IN1 is defined as an enable input.

Input Function

Description

AMP Enable-
LO Enables with clear faults

A low input will enable the amplifier.
Any transition will clear latched faults and outputs.

AMP Enable-
HI Enables with clear faults

A High input will enable the ampilifier.
Any transition will clear latched faults and outputs.

AMP Enable-
LO Enables with reset

A low input will enable the amplifier.
A low to High transition will reset the amplifier.

AMP Enable-
HI Enables with reset

A High input will enable the ampilifier.
A High to low transition will reset the amplifier.

AMP Enable-LO Enables

A low input will enable the amplifier.

AMP Enable-HI Enables

A High input will enable the amplifier.

Not Configured

No function assigned to the input.

NEG Limit-HI Inhibits*

A High input will inhibit motion in negative direction.

NEG Limit-LO Inhibits*

A low input will inhibit motion in negative direction.

POS Limit-HI Inhibits*

A High input will inhibit motion in positive direction.

POS Limit-LO Inhibits*

A low input will inhibit motion in positive direction.

Reset on LO-HI Transition

A low to Hi transition of the input will reset the amplifier.

Reset on HI-LO Transition

A High to low transition of the input will reset the amplifier.

Motor Temp HI Disables

A High input will generate a Motor Over Temperature fault.

Motor Temp LO Disables

A low input will generate a Motor Over Temperature fault.

Home Switch Active HI

A High input indicates the home switch is activated.

Home Switch Active LO

A low input indicates the home switch is activated.

Motion Abort Active HI

A High input causes the amplifier to stop motion, using the Abort
Deceleration rate described in Trajectory Limits. The amplifier remains
enabled.

Motion Abort Active LO

A low input causes the amplifier to stop motion, using the Abort
Deceleration rate described in Trajectory Limits. The amplifier remains
enabled.

Hi Res Analog Divide Active HI

A High input causes the firmware to divide the level of the analog input
signal by 8.

Hi Res Analog Divide Active LO

A low input causes the firmware to divide the level of the analog input
signal by 8.

High Speed Position Capture on LO-HI
Transition

Position will be captured on the low to high transition of the input.

High Speed Position Capture on HI-LO
Transition

Position will be captured on the high to low transition of the input.

PWM Sync Input

PWM synchronization input. Synchronizing PWM Switching Frequency.
(For high-speed inputs only.)
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6.2: Digital Outputs

A typical Digital Outputs screen is shown below. Options vary with model and configuration.

Red LED: Qutput is active
Gray LED: Output is inactive

Indicates the state of the output On/Off or HilLo

& Input/Output o] = ==
| Digital Inputs 1-6 | Digital Inputs 7-14| Digital Oututs | Analog 10
[OUT 1]  Fault-Active High - Hi 3
[OUT 2 _NolCOnﬁgu;;d = How
[OUT 3] _Not(‘.mﬁgu;;d = o =
[OUT 4] _NotConﬁgu;;d ) of =
[OUT 5] NotConﬁgu;;_d = - off =
[OUT 6] Brake-Activ; Higk: E .: Hi ™
* Hold position when limit switch is active Restore Defauts | | Close |
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Digital Output Functions

Output Function Description

Not Configured No function. Output remains Hi/Off.

Fault Active Hi/Off Output goes Hi/Off when one or more faults are detected.
Fault-Active Lo/On Output goes Lo/On when one or more faults are detected.
Brake-Active Hi/Off Output goes Hi/Off to activate the brake.

Brake-Active Lo/On Output goes Lo/On to activate the brake.

PWM Sync Output (OUT1 only) The PWM synchronization output.

Custom Event See Custom Event Triggered Output

Custom Trajectory Status See Custom Trajectory Status Triggered Output.

Custom Position Triggered Output See Custom Position Triggered Output.

Program Control Active Hi/Off Output state controlled by CVM or external program.
Program Control Active Lo/On Output state controlled by CVM or external program
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6.3: Custom Event Triggered Output

CME 2 User Guide

Digital outputs can be configured for one or more bits in the Event Status (faults, warnings, and

status).

1

[OUT 2] | Custom Event v

Configure Custom

Lo -

Choose Custom Event for the output configuration, then click Configure Custom to
open the Event Triggered Output screen.

m

[] Motor Phasing Error
[] Feedback Error

[ Motor Over Temp
[7] Under Voltage

[T Over Voltage

[ Short Circuit

[] Current Limited

< 1] 3

() Output Active High @) Output Active Low

Event Triggered Output
[] Amplifier Fault o
[] Amp Over Temperature [ Latch Output

[OK] [Cancel]

[ Help }

Select one or more events from the list

. Selectionsare OR6 e d

event will cause the output to go active.

The Clear button clears all selections.

Choose Output Active Hi/Off or Output

Copley Controls

Active Lo/On.
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