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About this Manual

CME 2 User Guide

1.1.1: 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 Corporation should perform repairs to amplifiers.

DANGER

Hazardous voltages. ’(\',\ ’
SN
Exercise caution when installing and adjusting Copley amplifiers.
b,: :
Risk of electric shock. Y

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

£
#

Risk of unexpected motion with non-latched faults. /,;.’
After the cause of a non-latched fault is corrected, the amplifi r,[e\eﬁables the PWM
output stage without operator intervention. In this case, motyo ay re-start
unexpectedly. Configure faults as latched unless a specmc situation calls for non-
latched behavior. When using non-latched faults, be sure\‘to safeguard against
unexpected motion. <\

E>
Latching an output does not eliminate the yisk df unexpected motion with non-
latched faults.

Associating a fault with a latched, custaﬁ@onﬂgured output does not latch the fault
itself. After the cause of a non-latch It is\corrected, the amplifier re-enables
without operator intervention. In thi se, motion may re-start unexpectedly.

For more information, see F p. 69);

When operating the ampﬁ as aCAN or DeviceNet node, the use of CME 2 or
ASCI! serial command{s? affth operations in progress. Using such commands to
initiate motion mayp%u e nemg rk operations to suspend.

Operation may ;estart un@xpectedly when the commanded motion is stopped.

,‘/ \

Use eqmpmeht as déscrlbed

Operate ampllffe‘rs‘ W|th|n the specifications provided in the relevant hardware manual
or. dﬁa’shae\f

F)JLUR'E 'PO HEED THESE WARNINGS CAN CAUSE EQUIPMENT DAMAGE,

A
\ INJl,lRY OR DEATH.

1.1.2: Rews_bn H}s'tory

Revision | Date DECO # | Applies to Comments
1 \“Februgy‘ CME 2 Software version 4.1. Initial publication. Adapted from
..-,\ 2096 Firmware version 4.66 or higher. Xenus User’s Guide v2.0.
2 Q‘ | August 2006 CME 2 Software version 4.2. Various changes.
9" N\® Firmware version 5.04 or higher.
I3 \" June 2007 15383 CME 2 Software version 5.0. Changes include the new feature
A Auto Tune all Loops for Linear Motors
,;g' (p. 111), a new way to Change Basic
4 Setup Settings (p. 32), and a
D modified Control Panel (p. 123).
4 June 2008 16709 CME 2 Software version 5.1. Changes include the new scope tool
Measurement Tab (p. 136), Gain
Scheduling (p. 187), and Velocity
Gains Shift (p. 103).
6 Copley Controls Corp.



CHAPTER

1: INTRODUCTION .

A
Q>
This chapter describes the basic functions and operational theory of CME 2. Topics
include: o\
:.\"
- —
Host Computer Requirements (p. 8). p »
Amplifier Commissioning Software (p. 10). ,’f )
XY
Servo Operating Modes and Control Loops (p. 11). ‘\\5 g
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Introduction CME 2 User Guide

1.1:
1.1.1;

Host Computer Requirements
Computer and Operating System

Minimal hardware requirements:

e CPU: 400 MHZ. O

« RAM: 128 MB. e\l
Operating Systems Supported: Windows NT, 2000, XP. )
Vista users see Special Notes for Vista Users (p. 8). :r

1.1.2: Special Notes for Vista Users &
Windows Vista is supported in this version of CME 2. A

Note that when the installer starts, a message will be displayed statingedthat an unidentified
program is trying to access the computer. Click the button to allow (ve installer to
continue, and CME 2 will be installed properly. N

On previous versions of Windows, the user data for CME 2 (ILke\:cx ccm, files, etc.) were
stored in C:\Program Files\Copley Motion\CME 2. Because\af Windows Vista security,
the CME 2 user files are stored on Vista systems in C: \Uéers\Publlc\Publlc

Documents\Copley Motion\CME 2. p &
<,
1.1.3: Software Q
Copley Controls CME 2 software, Version 5.1 orf@lgher
"\
&Q)
£
N
O &
- & N
2 O
2.
p ?/«/ \\J"
A ’ /,\:;
V' JON
A\ Y
N ( d
S
2O 4B
A
SV @
\0
‘\\" \(b’
& A
Y ;Q )
&
LS 5 4 ( \ 4
& (r.\
¢\ ‘:‘ N
Q
8 Copley Controls Corp.



CME 2 User Guide

1.1.4: Amplifier Support and Firmware Requirements

Firmware requirements are described below:

Amplifier Model Recommended Minimum Firmware
Version
ACK/R23
ACM/R22
5.46*
ACJ(S)
Accelnet | R21(S)
Series ACP
AMP
AEP 1.36
ADP / R20
XSL(R) 5.46*
Xenus XTL(R/S) 136
Series R11(R/S) '
XSJ(R/S) A~
E>
STL P\
Stepnet ST 5.46* /)
Series 0
STP X%
<
Accel ASC 3.50 (&
ccelus
ASP &\$
O\
Junus | JSP | 3.54 _ © ,\\‘
" .
Notes: o O

Introduction

«
»
s

* Accelnet_X.XX.cff or D@d)cene(’_.x XX.cff firmware files are common and can be used

with any drive in this f

1.1.5:

anﬁ’ly N
Serial Commumcatlnns

For each PC- toaérhpllflep connection via serial port:

e One standard\RS‘232 serial port.
e On @erlal c¢ommunication cable. See amplifier data sheet for part numbers.
1.1.6: CAQ\éommunlcatlons

@?énusbyxccelnet and Stepnet only.)

. Ohe Copley Controls CAN PCI network card (part number CAN-PCI-02).
O <5 CME 2 also supports CAN network cards made by these manufacturers: KVaser,

d

!\'.

£ . Vector, and National Instruments.
<&39" i\" e One PC-to-amplifier CANopen network cable. See amplifier data sheet for part
o & numbers.
,\"‘ & See the amplifier data sheet for CAN network wiring instructions.

Copley Controls Corp. 9



Introduction CME 2 User Guide

1.2: Amplifier Commissioning Software

Copley Controls CME 2 software allows fast and easy commissioning of Copley Controls
amplifiers. It provides access to all amplifier configuration controls. It supports all Copley
Controls amplifiers, including Copley’s CANopen amplifier lines and stepper amplifiers.

r\‘

CME 2 communicates with amplifiers via RS-232 or CAN connections. On Xenus, S
Accelnet, and Stepnet amplifiers, the multi-drop feature allows CME 2 to use a single RS-~
232 serial connection to one amplifier as a gateway to other amplifiers linked together by
CAN bus or DeviceNet connections. r.

Motor data can be saved as .ccm files. Amplifier data is saved as .ccx files that,ﬁbntaln all
amplifier settings plus motor data. This makes it possible to quickly set up ar-ﬁphﬁers by
copying configurations from one amplifier to another.

CME 2 also provides access to Copley Virtual Machine (CVM), a progr.am that is set up in
CME 2 and downloaded to the amplifier to provide on-board controt™¥When a CVM
program is running, the amplifier receives its input commands f%irthe CVM program. For
more information, see the Copley Indexer 2 Program User’s @ui

NOTE: The feature descriptions in this manual may not applyto all Copley Controls
amplifiers under all configurations. Significant differences:between amplifier models are
noted. See the relevant hardware manual or data shé@ for more information.
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CME 2 User Guide

Introduction

1.3: Servo Operating Modes and Control Loops

Copley Controls amplifiers use up to three nested control loops - current, velocity, and
position - to control a motor in three associated operating modes. (Stepper amplifiers
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 A

Target
Position

A 4 '

Position
qum':and

£ /
Limited )

Cuqren\ )

PWM
Oopnmand

Current
Co[nmand

Limited
Velqcity

Velocity
Oon]mand

Trajectory

Generator

' ' ~ '
N [ 8 '

Current A Current
Ly TN )

Position | Velocity Velocity Motor/

Sensors

—
’_A:tual Position

> Loop
’_:\ctual Current

o iy
= =
Loop Limiter @ . Loop @ Limiter %
( \
Derived Velocity A\

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

Basic Attributes of All Servo Control Loops3
These loops share several common attributes:

o(\l
SAT

Loop
Attribute

Description

>
c\$

Command
input

Every loop is given a valu@Vvhich it-will attempt to control. For example, the velocity loop
receives a velocity comrfand tth\s‘the desired motor speed.

Limits

Limits are set on eachd00 N rotect the motor and/or mechanical system.
p Y

Feedback

The nature of s,ervo control Ioops is that they receive feedback from the device they are
controlling. Fo}‘éxamgle, 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 gams can be adjusted during amplifier setup to improve the loop
performance AdjUsting these values is often referred to as tuning the loop.

Output

(1e\{oop g"ehérates a control signal. This signal can be used as the command signal to
\anothe¢ control loop or the input to a power amplifier.

For moreJ\forrrrétlon on using CME 2 to set up and tune control loops, see

Controﬁ:oops\(p 91).

N

Copley Controls Corp.
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CHAPTER

2: INSTALLATION, STARTUP, AND "
INTERFACE TOUR™

V)

This chapter shows how to install, start, and set up communications for CME Z.Qé'rform

the steps outlined below. Details follow in the chapter. _J:)'
/ .

1 Verify that the system on which you will install CME 2 meets the
Host Computer Requirements (p. 8). Q
NOTE: Vista users see Special Notes for Vista Users (p. 8). /.\\‘

&

-

2 Install CME 2 Software (p. 14).

A\
4
Start CME 2 (p. 15). (.-~
)
Configure Serial Port Parameters (p. 16) or Con%g%fe CAN Network Parameters (p. 18).

(To set up for DeviceNet control, see the Cdp%y Controls Copley DeviceNet
Programmer’s Guide.) @

The chapter also includes CME 2 | ace Tour (p. 20) and describes how to Connect to
an Amplifier in CME 2 (p. 19) an a@e an Amplifier (p. 19).
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Installation, Startup, and Interface Tour CME 2 User Guide

2.1:

14

Install CME 2 Software

Optionally download software from the Web

Choose or create a folder where you will download the software installation file.

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

Under Software Releases, click on CME 2. “{i ’

When prompted, save the CMEZ2.zip file to the folder chosen or created in Stép 1.
The folder should now contain a file named CMEZ2.zip.

Extract the contents of the zip file to the same location.
The folder should now contain the files CMEZ2.zip and Setup. exg

If desired, delete CMEZ2.zip to save disk space. A

Install CME 2 Software S,

If installing from a CD, insert the CD (Copley €0 (%rols part number CME?2).
Normally, inserting the CD causes the mst@\mn script to launch, and a CME 2
Installation screen appears. If so, skip t ep 3

If the software installation file is oné’}rard drive, navigate to the folder and then double-
click on Setup.exe @ A\
OR N
if you inserted the CD and tvh’\\CME 2’ Installation screen did not appear, navigate to the
root directory of the mstanetlon CD and then double-click on Setup.exe.

P / \J
Respond to the prompts on‘the CME 2 Installation screens to complete the installation.
We recommend acceptmg all default installation values.
NOTE: Vista l{SB\I'S SQ‘e'SpeC/a/ Notes for Vista Users (p. 8).

. \
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CME 2 User Guide

2.2: Start CME 2 Software

Installation, Startup, and Interface Tour

-

«
4
s

Double-click the CME 2 shortcut icon on the Windows desktop to start CME 2., ¢}~

\.“

If communications were set up

If communications were not set ups.

" PN
\-‘\ 7, ~ CAN Configuration |—} P Loop
] »
L} ."' -
CX B
\\." O
%\ o
| QR
>
T 0 |
u:\ A Home
.
R M
.
L.
£ ;(\ [ 55
Y N
OO
‘ﬁ\ :'\
£ e
[ .b ',\‘

already... r\,:;.,
...the CME 2 Main Screen opens. If there are ...see the screen below: ..‘:,\
multiple ports, the Copley Neighborhood root will be ELLS

selected as shown below:

ECME2 ¥5.0Beta 9

File amplifier Tools Help

ﬁ.m.@

= \.fu-tual Ampllfler

-

Select the desired amplifier. For instance:

=-_4 Copley Heighborho
BB virtual Ampli

= Comg
==

See Connect to an Amplifier (p. 19).

Select device:

* Serial Ports
{7 CAN Metwark

-
In this cgs,e, proceed to Configure Serial Port
Par: ters (p. 16) or Configure CAN Network

;ﬁ) eters (p. 18).

e amplifier is to run under DeviceNet control,
Iect Serial Ports. For more information, see the

Copley DeviceNet Programmer’s Guide.

File  amplifier Tools Help

~1ol x|

A7 & B3 [V B ] ENS

=8 J Copley Meighborhood
- K irtual Amplifier

C El

In

State: Pre-operational

Contral Program

I—} | Loop I—} hotonF eedback |

I_,

W Loop

Configure Regen |

Configure Faults |

|5ine Zommukation |R0tary Motar |.0.m|:|

F1Z2 To Disable

Under CAM Control

If the Basic Setup options have not been chosen, the Basic Setup screen opens.

Copley Controls Corp.
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Installation, Startup, and Interface Tour

2.3: Configure Serial Port Parameters

CME 2 User Guide

One or more serial ports on a PC can be used to connect amplifiers. Use the following
instructions to add ports for amplifiers, to choose baud rates for those ports, and to

remove ports for amplifiers.

Also use this procedure if the amplifier is to run under DeviceNet control. For more
information, see the Copley Controls Copley DeviceNet Programmer’s Guide.

«
»
s

o(\ 7
o ‘i
o
::\"
N

T4
L %4
-

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

If a serial or CAN port has not been selected, the Communications Q//zard Select device

screen appears.

E Communications Wiza x|

Select device:
{
" Zerial Ports AN\
 CAN Network C- 7
»
D
Chext = Cancel | >

N\
2 If the CME 2 Main screen appears inste q%‘r Select Device,

choose Tools=> Communications Wi

\‘\ g
N

3 Choose Serial Ports and click Ngﬁto open the Communications Wizard Select

Ports/Serial Ports screen. :
Etnmmunlcatmns Wizard > ﬂ

Select Ports

-
To add serial ports, selectthsﬁ %ble Ports list, then press Add.
To remove serial pnﬁs@the the Selected Pors list, then press Remove.

o

Selected Ports:

Available

,\I' = Remaove |
&
2N
X \":\5’ = Back | Meyt > | Cancel |
A y \ Yy
v O
o) {
Q ney, 4 From the Available Ports list, choose the serial ports that will be used for amplifiers.

&N = To allow an amplifier to connect through a port, select the port name and click Add.
= To remove a port from Selected Ports, select the port name and click Remove.
Continued...
16
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CME 2 User Guide

...Configure Serial Port Parameters, continued:

5 Click Next to save the choices and open the Communications Wizard Configure Serial

Installation, Startup, and Interface Tour

Ports screen. >
E ommunications YYiZar _I ‘(\ )
Configure Serial Ports [N
Select one ar more serial parts fram the list, then select the baud rate. el S
.;gr
Selected Ports: ‘:~Q
-
M Baud Rate: |1152DD 'I £
P4
v %
Nl
-
'\
= Back | Cancel | A\ J
r,/ 4
. . /
6 Configure the desired ports. /
= Highlight a port in the Selected Ports "St:\@
= Choose a Baud Rate for that port. <
= Repeat for each selected port. (OS
7 Click Finish to save the choices. A’\\,
~ ’
. @% ’\\
\ -
O
’/‘,‘,‘ < P
& &/
= 2N
NS /,\ft
L » p Y
u\\ o.\’z
A\ N, &4
N (\ o
QD r,'3
\’. A0
‘;:r' ™ o4
\ Yy
&V @
y 4
X 0
RN
“\‘ 4 .:;t
&7 L ’
v T\ 4
(0\.‘
O\ ':" N\
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Installation, Startup, and Interface Tour CME 2 User Guide

2.4: Configure CAN Network Parameters

A CAN port can be used to connect the host PC to one or more amplifiers. Use the
following instructions to configure CAN network settings.

A
‘(\‘
SN

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

If communications have not been set up, the Communications Wizard Selectdg//ce
screen appears.

El:ommunlcatlons Wizar x|

. / »
Select device: \/ 4
v

¥ Serial Ports N\
. “
" CAN Netwaork P N

’ Sl

Chests Cancel |

2 If the CME 2 Main screen appears choose Tools/QCommunications Wizard.

3 Choose CAN Network. "9
X %
>
Select device: &
~ Serial Ports Os\
¥ (\\ A ‘\ )
Mext = Cance& ‘\ ‘:'
7 \:J

4 Click Next to open tﬁ:e Qp}nmunications Wizard Configure CAN Network screen.

@Eummunicatinns Wizzid

Configure CARMetwork'

g@’@&’&

\J
,:‘3\ B‘yﬁ Ileit,l's vI

L5 ‘Q
Vb cmak | [TEReR cancel |
X S
, p
A -0 ’,\'
¥ GO

& ¢\~ B Choose the appropriate CAN Card, Channel, and Bit Rate, and click Finish.
A O NOTES:
AQ > 1) The CAN Card list shows the manufacturer names of all supported CAN cards that
have been connected to the PC and for which drivers have been installed.
2) All amplifiers must be set to the same bit rate (default is 1 Mbit/s).

18 Copley Controls Corp.
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Installation, Startup, and Interface Tour

2.5: Connect to an Amplifier in CME 2

Choose an amplifier by clicking on its name in the Copley Neighborhood. The
neighborhood organizes amplifiers according to the connection method.

One amplifier:

Multiple amplifiers on serial:

L. TR (e]TER

“enusi

r:\"
KICME 2 ¥3.1 (X5L-230-4 S CME 2 ¥3.2 Beta 2 Enging O~
. . SA
File Amplifier Tools He File Amplifier Tools He
- Err I E ': 4
7| e | £ B [EC d| | BB
J Copley Heighborhood “q & .-:,Q
- virtuammpnfier A

R COM3: X Axis
Lo EER COME: Y Axis 5

H A /
Lo RO COMS: Z s NS
\ »
-

CAN network:

EEME 2 ¥4.2 Beta 2 Engineering Releass
Eile  amplifier Tools Help
o
Ay w6 3 |
? Copley Meighborhood @}__.! Copley Meighborhood
------ BB virtual Amplifier 2 BB virtual Amplifier
P BB AN X Asis < B comi: ACF
B CANT: Y s (0& i =8 Hode 1: ACH
Lo CAMZ: E fuxis by BB Hode 2 x5LA
5\ i*=-M}ode 20 S
) A\t B Mode 10: X512
- & \"\
\ -
,(\ (\)

When there is only one ampllfler‘avallable for connection, the software will connect

automatically on startu—p} \©

2.6: Rename an Ampllfler

Each ampllfle{\represﬁnfed in the Copley Neighborhood amplifier tree has a name. The
default naQe > for aQ,ampllfler is unnamed. Use this procedure to rename an amplifier.

ﬂ

.\"

1 ChQ\Q"Se Mam Menu Amplifier>Rename to open the Rename Amplifier screen.

\Rename Anipglier

x|

AN @18 NEw name:
£ :S\ S\ EnUs
0:('
L ¥
N\ A\ o | Cancel |
¥ GO
X
S < 2 Enter the new name and click OK to close the screen.

Copley Controls Corp.
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2.7: CME 2 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.
4

File Amplfier Tools Help <@ Main Menu N}
r
B [ )
&y e B[V E] B | ol <l ol Py
- - 1 ICAN. or\DeviceNet
Copley — P || E1-/_1 Eopley Neighborhood CAMMetwork:  Address: 13 Ninésmmati v
Neighborhood b Vigtual Amplifier | f- e s s piogmation
Tree [ = —- B C 5 enus 1 i

4
<

Input # Output |

CWhi Control Program I

'
'
'
T | &
'

N : |Functional

'———————— F Loop I—} W Laop I—} | Loop WFeedback | ! Diagram

'
+ '

Configure Faults |

Configure Reqg

Status B o |Sine Commutation |Rotar\,f Makar ’\“a f F12 To Disable
Bar
. 4
2.7.1: Tool Bar Overview >
Click on any of the tools in the toolb@& access the tools described below.
Icon Name ,O\ Description For More Information
' Basic Setup . %O “\.||Opens Basic Setup screen. Basic Setup (p. 31)
o O
Control Panel »_ %, Opens Control Panel. Control Panel (p. 123)
',?/ \tj
Auto Phasey AR Opens Auto Phase tool. Motor Phasing (p. 75)
NS o
\: ), € ’
Auq'o\l'unq & > Opens Auto Tune for Linear Auto Tune all Loops for
N\ .
AN o Servo Motors. Linear Motors (p. 111)
Scopre' N Opens Scope. Scope Tool (p. 129)
..(;‘-
‘ ';E‘rror Log Opens Error Log. Error Log (p. 146)
Amplifier Properties Displays basic amplifier
properties.
Save amplifier data to disk Saves contents of amplifier
RAM to a disk file.
Restore amplifier data from disk Restores an amplifier file
from disk to amplifier RAM. Data, Firmware, and Logs
Save amplifier data to flash Saves contents of amplifier (p. 141)
RAM to flash memory.
Restore amplifier data from flash | Restores contents of flash
memory to amplifier RAM.

20 Copley Controls Corp.
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2.7.2: Main Menu Overview

Installation, Startup, and Interface Tour

The CME 2 Main Menu choices are described below.

Menu Selection Description For More Information
File Save Amplifier Saves contents of amplifier RAM Data, Firmware, and Logs (p. 141) ¢
Data to a disk file. (\’
Restore Amplifier Restores contents of an amplifier AT
Data file from disk to amplifier RAM. <\
Restore CVM Prompts for a Copley Virtual Copley Indexer 2 Progra[flUser
Control Program Machine program file. The Guide. p ’
program in this file will replace N
the current program in flash. PG y
This procedure also results in the
setting of the Indexer 2 Program R
option Enable Control Program o 4
on Startup. This configures the } 4
program to auto start when the =
amplifier is powered up or reset. |/ N
Restore Cam Prompts for a saved Cam Table \\‘See Copley Camming Users
Tables file (.cct file). All tables in ( )| Guide.
amplifier flash will be replace’dpy
the ones in this file. &4
Exit Closes CME 2. C )
Amplifier | Basic Setup Opens Basic Setup ‘Sreen. Basic Setup (p. 31)
Control Panel Opens Control Pa‘?el. Control Panel (p. 123)
£
Auto Phase Opens Autg{ﬁfase tool. Motor Phasing (p. 75)
Scope Oper&@?ﬁe. Scope Tool (p. 129)
Error Log Op@k‘rror Log. Error Log (p. 146)
Amplifier ) %@Iays{\a\sic amplifier
Properties operies.
Network O.péns the CAN or DeviceNet CAN: CAN Network Configuration
Configurationr/ﬁ | Configuration screen. (p. 67).
ol N DeviceNet: Copley DeviceNet
Programmer’s Guide.
Rena\l'lfe y Prompts for new amplifier name. Rename an Amplifier (p. 19)
P\u(ic?’l'uneQ\:' Opens Auto Tune for Linear Servo | Auto Tune all Loops for Linear
IR\ O Motors. Motors (p. 111)
\'\ Gain’$c‘1eduling Opens Gain Scheduling screen. Gain Scheduling (p. 187).
. l‘\ e )
Coqt@qjed... .\.}
b N y/ 3
SR o
y 4
\\ \(b’
n“ ON
A N
&
N N
v A
O : &
AQ 5 \

Copley Controls Corp.
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CME 2 User Guide

...Main Menu Choices, continued:
Menu Selection Description For More Information
Tools Communications Starts sequence of prompts to set | Configure Serial Port Parameters
Wizard up communications. (p. 16) and Configure CAN
Network Parameters (p. 18).
Communications Opens Communications Log. Communications Log (p. 147). __ ¢\
Log A
Download Starts prompts to download Download Firmware to the .«
Firmware firmware from disk to amplifier. Amplifier (p. 144). ) ,’\.,,
Download CPLD Starts prompts to download PLD N
Program code from disk to amplifier. N\
Manual Phase Opens Manual Phase tool. Phase Motor‘Man'uaIIy (p. 85).
View Scope Files Opens Trace Viewer window. Scope I;Hés}p. 139).
1/0 Line States Opens I/O Line States window, Digitalh\'pﬁts and Outputs (p. 49).
showing high/low status of the “\ y
amplifier’s inputs and outputs. /‘\
CME 2 Opens screen for locking and «Lock/Unlock CME 2 Controls
Lock/Unlock unlocking CME 2 functionality. £ : (p. 1563).
ASCIl Command Opens screen to accept A,Séll/ CME 2 ASCII Command Line
Line format commands. ® Interface Tool (p. 184).
Help CME 2 User Guide Opens this manual.ﬂ v/
All Documents Opens the Doc f etin the.CME 2 installation folder
(typically c://Program Files/Copley Motion/CME 2/Doc).
This folder c@ains alhof'the related documents that were installed with
CME 2. Ko
Downloads Web Ope@s\\ﬁ'@}ault web browser with pages from Copley Controls’ website.
Page O
Software Web ) 9 ,\\ ’
Page < A~
View Release OQéns‘ latest CME 2 release notes in a text viewer.
Notes r/ﬁ Y
V] v
About ’/ £ Displays CME 2 version information.
N TN Y
A ‘« - .
a\\ “\’/
A N, &
W O\
" '\\
QD N
O Q0
"4.' 5 )
N Y
SV @
% \g
\\ \(b’
n“ ON
A N
&
N\ ,"\ g
v A
(o ¢ : K’
O\ ) \‘:' N\
Q
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2.7.3: Function

Installation, Startup, and Interface Tour

al 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.

r ; 4
'S
trol L N
Control Loops 'S
Input/ Output e { )
.;}'-'
CWid Control Frogram I X \:,Q
S SR (&
|nput Command_> Digital Fosition Inputs |-i—b F Loop I—b W Loop |—b | Loop : éMoton’Feedbacké
' [ /
e | e | ]
Home Configure Regen < gure Faults
A\
£ 4
Name Description Ve “" | For More Information
Input/ Opens Input/Output screen. / Digital Inputs and Outputs (p. 49)
Output . 0
CVM Opens Copley Virtual Machine screen. \7 Copley Indexer Program User’s
Control ,& Guide.
Program A\(b.
Input Opens screen for configurin@nput command. Command Inputs (p. 59)
Command | Button label varies depend@ n thesselected control
loop input. _ ) PN
Control Each opens a contr%@p configuration screen. Control Loops (p. 91)
Loops AN Nt
Motor/ Opens the Mo@ﬁFeedPagk screen. Motor/Feedback (p. 39)
Feedback &~ N\
Home Configq;e and test homing. Homing (p. 121)
Configure Oper\é‘Regen Resistor screen. Regen Resistor Configuration
Regen \*'\ B (p. 179)
Configure Obens:ggul't Configuration screen. Faults (p. 69)
Faults £\ O\
Encode'r,,\" (S;(épper amplifier with encoder only.) Opens Encoder Correction (p. 119)
Co;sq\'shon A Enicoder Correction screen.
Defe'nt W\ f(Stepper amplifier only). Opens stepper amplifier Detent Compensation Gain
‘\\ \\(O Advanced Tuning screen. (p. 120)
':}' Posifion (Stepper amplifier with encoder only.) Opens Position | Position Limits (Stepper Amplifier)
O [imits Limits screen. (p. 118)
&
QY &
v A
(o ¢ : K’
AQ 5 \
Q
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2.7.4: CAN or DeviceNet Information and Status Bar

CAN or DeviceNet Information

The Main screen displays the basic CAN or DeviceNet information. The example below
shows CAN information: S
CAM Metwork: Address: 1 State: Pre-operational (\',\ g

The Address field shows the amplifier's present CAN or DeviceNet address. For more X
information, see CAN Network Configuration (p. 67) or the Copley DeviceNet 2
Programmer’s Guide. When the Position Loop Input is set to CAN, the State field« $hows
the state of the amplifier's CANopen state machine (for more information, see C%Iey
Control’'s CANopen Programmer’s Manual). 4R ,‘

Status Bar y.

The status bar describes the present commutation mode, motor type,sand amplifier
control status as shown below. It also includes a reminder that pre§ g the F12 function

key while CME 2 is running disables the amplifier.

|5inusnidalCnmmtﬂatiun |Rntarg.r Motor ﬁ |

’/
~
v
(o4
"o
KQ)
&
S A\
- & N
l(\\\ A ‘\‘
Co 0%
D v
&
’," ’ /,\f;
1 Yy
\>* (
\\.'\ '\"I
N\ O\
& O
’\\’ o A
&
SV @
N
‘\\\' \(b’
& A
I,"Q &y
&
f 4 \'
¥ A
(o €
O\ - N\
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CHAPTER

3: AMPLIFIER SETUP PROCEDURE .

A

S
SN
Perform the steps listed below, in the order presented, to set up and tune an
amplifier/motor pair. Details follow in the chapter. o\
- .\
1 Prepare for setup (p. 27). p »
2 Start CME 2 and enter Basic Setup parameters (p. 27). /.f )
XY
3 Enter Motor/Feedback/Brake Stop parameters (p. 28). N
AN
4 Use Calculate to automatically set initial gains and limits (p::28).
'\
5 Configure digital 1/0 (p. 28). o 7
<,
6 Configure the command input (p. 28). <)
0
Configure faults (p. 29). X
7 9 (p- 29) &
8 Configure an optional regen resistor (prgg".

9 Phase and jog the motor (p. 29). 5{\'
\ -
Tune the control loops (p. 2 Q

10 ps (p ' &59 ‘ @,

11 Set gains and limits for jstleﬁper‘mode (stepper only) (p. 29).
< o

12 Configure Homing (p:29)«

X o

13 Test with |oa9<§ttécp‘§d (p. 30).

»

N ONY

“ p. \ ¢
NOTES:\S,brvoTM,b\e motor setup steps are included within this procedure.

« e )
A "' y o\
¥

-
é\\\’ r\\
\::l ’»\/,o
> \g
\\ \@
“0 \
l.}. \
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Amplifier Setup Procedure

CME 2 User Guide

3.1: Warnings and Notes

NOTE: To immediately software disable the amplifier at any time while running CME 2,
press function key F12. Also, the amplifier's enable input can be used to disable the
amplifier.

26

DANGER

WARNING

DANGER: Hazardous voltages. 2
Exercise caution when installing and adjusting. \

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

Risk of unexpected or uncontrolled motion with CME 2 in CAN o} ‘:'

DeviceNet mode. £

PO N
CME 2 can be used while the amplifier is under CAN or DeviceNétcontrol.
However, some extreme changes made with CME 2 could cause unexpected
or uncontrolled motion. /.\“

Failure to heed these warnings can cause equipnlé\nt damage, injury, or
death. )
A\
Spinning motor with power off may damaée)ar/nplifier.
'S
Do not spin motors with power off. Voltgges/generated by a motor can
damage an amplifier.

Failure to heed this warning caﬁ\&use equipment damage.

Copley Controls Corp.
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3.2: Setup Procedure

1

OR

Amplifier Setup Procedure

Prepare for setup

Understand this procedure’s Warnings and Notes (p. 26).

Verify that amplifier power is OFF.

Verify wiring and connections.

Make sure motor is securely fastened with no load connected. P 4

Apply power to the amplifier.
For Xenus amplifiers apply 24V only.

For Accelnet, or Stepnet: amplifiers apply AUX HV only.

74

A
AN
XY
‘\l

Start CME 2 and enter Basic Setup parametefé\‘

If necessary, Connect to an Amplifier (p. 19)

tree.

|.ﬂ If the Basic Setup screen do&é\?

@
>

AN
A\
( /

>

4

Double-click CME 2 icon on the Windowsdesktop to start CME 2.

v
@%the list in the Copley Neighborhood

ot appear, click the Basic Setup button.

)

Choose: .
¢ ,\\%

Q‘§‘
RY

\&

N

In

Change Settings | \ggttlng&k(‘p‘ 32)

-\t J

N

: S
Load il "" 3
»

PDp§t cas;as, click Change Settings to Change Basic Setup

JThepsproceed to Step 3 of this Setup Procedure,
L Enter Motor/Feedback/Brake Stop parameters (p. 28).

A ¥To load a .ccx file that was prepared for the amplifier/motor
combination, see Copy Amplifier Data (p. 151). Then proceed to
Step 13 of this Setup Procedure, Test with load attached (p. 30).

To complete the setup for a ServoTube motor, click ServoTube

Setup and see ServoTube Setup (p. 36).

Copley Controls Corp.
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...Setup Procedure, continued:

3 Enter Motor/Feedback/Brake Stop parameters
" e Click Motor/Feedback to open the Motor/Feedback screen. (\';\ ‘
AR
= To optionally load data from an existing motor data file,
see Load Motor/Feedback/Brake Settings from a File (p. 41) and then skip to P
Step 4, Use Calculate to automatically set initial gains and limits (p. 25). {Q.\"
OR / “_»‘
ol On the Motor tab, modify the appropriate Rotary Motor Setup Paran)e.te;s (p. 42) or
Linear Motor Setup Parameters (p.43). \\
- On the Feedback tab, as appropriate for each encoder or re,stilb;ar, verify the parameters
described in Feedback Parameters, Rotary (p. 44) or S
Feedback Parameters, Linear (p. 45). A
{ /
. If using a brake, click the Brake/Stop tab to verifyﬁraﬁe/Stop Parameters (p. 46).
4 Use Calculate to automatically set 'rniﬁal gains and limits
. N
! oo Calculatel '&Q)
Click Calculate to have the software late.and display initial loop gains and limits.
See The Calculate Function (p. 48&\
A\
" Load the calculated values mtcz@%ph@} RAM by clicking OK.
(\ )
5 Configure digital /0" :
| G &
- Input # Output ‘,,; \
Click Input/Output on the Ma/n screen to open the Input/Output screen.
Verify the 1/0 Seltmgs descrlbed in Digital Inputs and Outputs (p. 49).
* Onthe In_p\ut/Ou}p‘blt screen, click Close.
6 Cor\@ure\the command |nput

CAN Configuration

.:“~\Clicl@he appropriate button to configure the amplifier’'s command input.
" .[FeF'more information see Command Inputs (p. 59).
NOTE If the amplifier is to run CVM programs or in Camming mode see the relevant
4" \\ "documents.

Fiitd Command l
or

Digital Pozition Inputs

After setting command input parameters, Click Close.

Continued...
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...Setup Procedure, continued:

7

10

11

Configure faults

Configure Faults |

Amplifier Setup Procedure

Click Configure Faults to open the Fault Configuration screen and set latching faults qs'

needed. See Faults (p. 69).

Click OK to close the Fault Configuration screen. &

L
Configure an optional regen resistor

A
Configure Regen | (

If the amplifier is equipped with a regen resistor, click Configure Reg'en to open the
Regen Resistor screen. See Regen Resistor Configuration (p. 179~) for regen resistor

parameters. A
Click OK to close the Regen Resistor screen. p ( ,\“
Phase and jog the motor P &~
Apply AC or HV power. 72} /

m Phase Motor with Auto Phase (%Q%)
To verify Auto Phase results, Phasé@tor Manually (p. 85).

\ d
Run a move in jog mode (p. 1@?0 vgﬁfy that the amplifier can drive the motor.
O (\)

A

Tune the control loops &’

Starting with the Curre’a{toop‘tset up and tune all applicable Control Loops (p. 91).
If you are setting up a'llnear motor, you can optionally Tune All Loops with Auto Tune
(Linear Motors (p 111,) instead.

Set galnshnd Ilhuts for stepper mode (stepper only)
If tunm.g@ stepper ampllfler in stepper mode:

)Sbt P 1t|bn Limits in Stepper Mode (p. 118).
- \Jf u g'Encoder Correction, Set Encoder Correction Gain (p. 119).

..\ Tun€ Stepper Detent Gain (p. 120).

1&\ Cor‘?flgure Homing

4
»
« n

\.}Conflgure Homing (p. 121).

3 ,"’\ .
N e «Continued...

Copley Controls Corp.
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Amplifier Setup Procedure

...Setup Procedure, continued:

13 Test with load attached

= Remove amplifier power.
. Attach load.
= Reconnect amplifier power.

= If necessary, re-tune velocity and position loops.

P
= The amplifier tuning procedure is complete. oS /

NOTE: To copy the results of this setup to&ﬂ%r amplifiers,

see Copy Amplifier Data (p. 151).

Iﬂl On the CME 2 Main screen, click Save to Flash.

Iﬂl On the CME 2 Main screen, click Save to Flash.

CME 2 User Guide

’(\l
AN
«
,0
::\"
N
R
A
b
PO
\/
\l
-

ﬂ On the CME 2 Main screen, click Save to DisWijofbackup or duplication).

5\\\“
\o
@% N
2 O
7 &
,,;/ \J
NS /,\:t
TH .
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\\ \@
.‘0 \
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Basic Setup

CME 2 User Guide

4.1: Change Basic Setup Settings

1 Change Settings | On the Basic Setup screen, click Change Settings to start the Basic
Setup wizard. Use the Back and Next buttons to navigate screens.
Screen details vary depending on amplifier model and mode selection.

2  Set Motor Options (p. 33).

3 Set Feedback Options (p. 34).

Continued...

32

Basic Setup il

Motor Options

Mokor Family:
{* Brushless ¢ Brush

Mokor Type:
f* Rotary Linear

[ ZBack | Mest | Cancel |

Basic Setup il

Feedback Options

Hall Type: IDigitaI - I

[¥ Hall Phase Correction

Motar Encader: IPrimary Incremental LI

Pasition Encader: ISecondar\; Incremental LI

Position Encoder Type:
{* Rotary  Linear

[~ Use Position Encoder In Passive (Monitor) Mode

« Back, Cancel

Copley Controls Corp.
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..Change Basic Setup Settings, continued:

Basic Setup

4  set Operating Mode Options (p. 35). x
Operating Mode Options N
)
Qperating Mode: IPosition vI -
Carmand Source: SRR - |
Digital Input Source
{+ High Speed Inputs
(= Mulki-mode Fork 4
> « Back | Mext = | Cancel |
7~
5 Set Miscellaneous Options (p. 35). Basic Setup X
MlscellaQus Options
Con@non od 2
K@ S|nL$kf' Trapezaidal ( Estimated Sinusaidal
@ ack EMF For, Velaziby.
e Halls For Yelocity
. @ N
3 (\ ) Q ) Multi-rnode Part: IDiFFerentiaI Input ;I
S &
b 7 ¢
O N\
&
.": p R < Back Finish_ ¢ Canicel
a\\ g ..\‘j
\\ t \ y
6 When saQsﬂed,thh the settings, click Finish on the final screen.
.\" ;‘
4.2: Mgﬁo{’f()ptlons
& |eV\L;Qr change the settings described below. Options vary with amplifier model.
) ‘{\ Setting Description
Y B Motor Family Select motor family: Brushless, Brush, or Three Phase Stepper.
£ X p Y (Three Phase Stepper configures the amplifier to operate as an open-loop
NN\ stepper drive for three-phase stepper motors.)
Nt T\ o
A Nt Motor Type Select motor type: Rotary or Linear.
O\ ':" N
33

Copley Controls Corp.



Basic Setup

4.3: Feedback Options

View or change the settings described below. Options vary with amplifier model.

CME 2 User Guide

Setting Description

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

Hall Phase If selected, will enable error checking between Hall switches and encoder

Correction based phase angle. See Faults (p. 69).

Motor Encoder

Select type and source of motor feedback.
¢ None: No motor encoder.

e Primary Incremental: Incremental encoder on primary feedback , -
connector. QD

e Secondary Incremental: Incremental encoder on multi-mod/epo/rt.
. )
e Analog: Analog encoder on primary feedback connector. N4

N
e Low Frequency Analog: Copley ServoTube motor on\,gh‘mary feedback
connector. A

* Resolver (Resolver version only): Resolver op p?iﬁvary feedback

connector. A\
Position Encoder | Select type and source of Position (load) fée/db’ack.
o None: No position encoder //

e Primary Incremental: /ncremental@'lcoder on primary feedback
connector. \%

e Secondary Incremental: I&@menta/ encoder on multi-mode Port.

e Analog: Analog encgggfgh primary feedback connector.

Position Encoder

Select the type of Péttk‘)'n (load) encoder:

Passive (Monitor)
Mode

Type 4
yp o Rotary. @ J\\
o Linear. o Q;}‘
Use Position When this is’cheeked, the position of the position encoder will be reported
Encoder in by the'paSsivedgad position variable but it will not be used to control the

posifgqh’of the axis.

°
# oL

Stepper Amplifiqf;% Only ™

o N\ = .
Motor Encode&\ ?ek;ct‘the encoder type:
. el
& x 3 None
A 4 _&4 | » Primary incremental

Ru‘r\h}‘é'er\‘o\'(" (With encoder only.) Amplifier operates as a true, closed loop, servo

I\die \.‘{.- amplifier controlling a stepper motor.
\Enable@coder (With encoder only.) Amplifier runs as a stepper drive; encoder feedback is
" Corre:otion used to correct positional errors. See Encoder Correction (p. 119).

& Fapmore information see Motor/Feedback (p. 39).

34
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Basic Setup

4.4: Operating Mode Options

View or change the settings described below. Options vary with amplifier model.

Setting

Description

Operating Mode

Choose the mode of operation: Current, Velocity, or Position.
See Servo Operating Modes and Control Loops (p. 11).

Command Source

Choose the command input source:

e Analog Command: Analog voltage provides command input.
See Command Inputs (p. 59).

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

See Command Inputs (p. 59). _". N g
e Function Generator: Internal function generator provides comma/nd !
input. A

o Software Programmed: The amplifier is controlled by soft {s\fé"
commands from either the Copley Virtual Machine (CVMM).or an external
source. See Copley Indexer Program User’s Guide arthe Copley ASCII
Interface Programmer’s Guide. A

o Camming: Amplifier runs in Camming Mode. See-€Copley Camming User
Guide. p £ )

« Digital Input: Command input is provideg-via.the Input Source selected
from the choices described below. See Digital Position Input Settings (p.
64). < )

e CAN: Command input is provided(@(er the CANopen network. See the
CANopen Programmer’s Guidqv,)

4
Y
b
-

Input Source

Choose the input source for I@IM or Digital input commands:

e Single-ended Inputs: Cqénand input is provided via two of the
amplifier's program digitakinputs.

e Multi-mode Port: and.input is provided via differential inputs on the
amplifier's multisthede port.

. Differential\lmgjts: Cq:n\nand is provided via the amplifier’s differential
inputs. '(\\ (\)

4.5: MiscellaneousOptions

View or change the séftlingé :described below. Options vary with amplifier model.

Setting [ Description
Commutation & Sele ct’commutation method: Sinusoidal, Trapezoidal, or Estimated
A p
D \S\inusoidal.
Use bacI&'EMF fors [ selected, will use the motor’'s measured back EMF to determine motor
Velocityy e, velocity. Recommended only for medium- to high-speed. Accuracy
\\:}-" W depends on the accuracy of the programmed Back EMF value, and may
\-"‘ ' \ "{.-" be affected by factors such as cable resistance.
.&\Use I—lef@\fbr If selected, will use transitions of the Hall switches to determine motor
, .‘t, N VeIoQﬂy and velocity and position. Recommended only for medium- to high-speed
Q Position applications (may run roughly at low speeds).

£ .4 A
£ " ',\ y
of GO
(o ¢ K’
¢\ A
4\:»

| \Multi-mode Port

.
.

« P, 40
o N

Selects the mode for the amplifier's multi-mode port:

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

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

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

o Differential Input. The multi-mode port functions as a differential

command input.

Copley Controls Corp.
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4.6: ServoTube Setup

The ServoTube Setup tool sets up the amplifier for use with the chosen ServoTube motor.
After the user selects the motor series and model, CME 2 performs the following actions:

e Sets motor-specific values for all feedback options in the Basic Setup screen.

Provides motor-specific values for all settings in the Motor/Feedback screens. N
Performs the Calculate function to set initial gains and limits. N
Sets the appropriate programmable digital input as Motor Over Temperature. X
Phases the motor. 2 S

Saves all values to flash. "

Opens the Control Panel so the user can Run a move in jog mode (p. 127)“{\

»
-

74

Set Up a ServoTube Motor p
N,
1 stz | On the Basic Setup screen, Click ServoTube Setup-tg‘start the Basic
Setup wizard. Use the Back and Next to move from screen to scteén as needed.
£

2 Choose the appropriate Series and Basic Setup x|
; €
Model. C_)ptlopally cho_ose to Invert Motor Options/= &
Motor Direction. Optionally choose S
the Additional Encoder Option 7
. . . . Seri :|5M/ )'I Md|:|1104 vI
(available with certain motor series) o : e
and choose the appropriate o4
resolution for the optional encoder (1
um or 5 um). \Q)
«f
N
9 N~
- & N
\J N
N )) \
, ?:// ] \‘J‘:' % Back | Mext = | Cancel |
3 SetOperating \ Made Q fions (p. 35). I
\\\ e y- Operating Mode Options
\ OV
. '\\,
\.‘.\ ,'. - Operating Mode: IPDsition VI
X D
4 W
_,\, ‘r/; y Command Source: ISthware Programmed LI
> &
P <
ROy
Q':'C. N
&
LS 4 ','\ 4
v O
s o\l
N Oy CERE Y et Cancel
Q
Continued...
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CME 2 User Guide Basic Setup
...Set Up a ServoTube Motor, continued:
4  SetMiscellaneous Options (p. 35). x|
Miscellaneous Options Q
L)~
Commutation Made: -
{* Sinusoidal = Trapezoidall ) Estimated Sinuscidal .
) Use Back EMF Far, Yelocity:
" Use Halls fior Velacity and Position
G (S teta LTl | LfFered Primary Encoder 4
§ < Back | Finish Cancel
e 4
5 When satisfied with the settings, click Finish. A
The control panel opens. <)
6 To test basic move capabilities, Run a move\c}p jog‘mode (p. 127).
T . <
est with load attached (p. 30). ,0\
S
S A\
. A
X % O
r/,,/ C '?'
&) s
& M)
\ /,\’ .
\4 - \(J '
\\" \ ‘ \"‘
N (\ o
&\ /"3
\. A0
‘.‘.' ‘0 o
N Y
\:\' e
N
X 0
Qﬂ,‘}" ‘:\\
£ c\\ 4 0:;'
Q >4 ."‘\ v
¥ o
& :
<o ’
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CHAPTER

5: MOTOR/FEEDBACK .

N
S
This chapter describes motor, feedback, and brake parameters, and the Calculate

function. Access these features as described below. Details follow in the chapter.
.\

-‘-----

N
M

-

-

M Click Motor/Feedback to open the Motor/Feedback screen, A (Y

£
#

o
ﬂ Load Motor/Feedback/Brake Settings from a File (p. 41).\\'/

OR A
S
2 Enter settings manually: A\
(.-~
" Motor | 4

Click the Motor tab to view or change Rotary I\@<({r Setup Parameters (p. 42)
or Linear Motor Setup Parameters (p. 43 ).. \@

" Feedhack | KQ

Click the Feedback tab to view or (ge Feedback Parameters, Rotary (p.44) or
Feedback Parameters, Linear (p. . Read the Feedback Notes (p. 46) for important
related information. PN

" Brake\Stop | . .
Click the BrakeIStop tab/to v¢eW or change Brake/Stop Parameters (p. 47). Read the
Brake/Stop Notes (p 47) for\lTnportant related information.
/\ >

UL UseJhe Calculate Function (p. 48) to calculate initial gains and limits.

u ) \\

Qn the.[glaln screen, click Save to Flash to avoid losing the changes.

Copley Controls Corp. 39



Motor/Feedback

5.1: Motor/Feedback Screen Overview

A typical Motor/Feedback screen is shown below. Parameters vary with amplifier model.

LV
A
“¥
. : } y

40

Motor /Feedback - Rotary Motor

hictor | Feedbackl BrakeL‘S‘topl

hanufacturer:

fdacel Mumber:

Ibopley

JcBL341FE-D01

Uitz
{ ' Metric { English

hatar Inertia:
011976 Jkgem® 7|
Targue Constart:
Mumber of Pales: I 4 I 0140 IN'm"l'a'pk LI <
Back emf Constant:
Peak Torgue: I 14 67 I\-’Jkrpm LI
| 19546 Jum 7| Resistance:
227 oh
Continuous Targue: L
[ oessz wm 7] Inductanice:
5.23 mH
Welocity Limnit:
B4 rprm

o

mo| Calculate

Ok | &nc s
'\@_I‘Q

A

Motor Data Controls

The Calculate function is describeg-in The-Calculate Function (p. 48).

<
Ialcula (éon
oS

CME 2 User Guide

e

«
A
V]
‘(\

¢ >

Choose default units for.screen.

& S

N
.
P\
A

Chogse specific units for field.

&

\‘\‘ ’
AN

<

-

Data on the Motor/Feedback(Qchéen,cfén be saved to and restored from disk files using
the controls described below. (2 ;

Icon Name o7 JDescription
Save motor\@'ata to Saves motor/feedback/brake settings from PC to a disk file with .ccm
disk o ™ ) )| name extension.
XS N
Restore mo.thr;data Restores contents of a .ccm file from disk to PC.
from disk'C$~
N ( 4
A Save.'m};for data to Saves motor/feedback/brake settings from PC to amplifier permanent
N flash™ flash memory.
3 X

'S
E “
y» >

{Restore motor data
“from flash

PC.

Restores motor/feedback/brake settings from flash memory to the

or R’@r% information see Data, Firmware, and Logs (p. 141).

Copley Controls Corp.
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5.2: Load Motor/Feedback/Brake Settings from a File

Motor/Feedback

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

= In an internet browser, navigate to

http://www.copleycontrols.com/Motion/Downloads/motorData.html O~
= Click on the appropriate motor name. 0
= When prompted, save the file to the MotorData folder in the CME 2 installation:.»
folder. “ }”
* (The default installation folder is ;.{\
C:\Program Files\Copley Motion\CME 2\MotorData.) L
= Extract the contents of the zip file to the same location.
= The folder should now contain the new motor data file (with a com jllename
extension). 4
= [f desired, delete the .zip file to save disk space. Q
2 Load the motor data into the amplifier: & N\
( -
. M Click Motor/Feedback to open the Motor/Feedback screen.
I 4
Va ©
= On the Main screen, click Save to Flash/to avoid losing the changes.
= On the Motor/Feedback screen, click Re g?e Motor Data from Disk.
When prompted, navigate to the folde(?)\ontalnlng the file,
then click on the file name, and the@{c ck Open
| Calculat
.S Calcula E Calculate w%g))@ alns “and limits with
The Calculate Function (p ,\
' y
. On the Main sG@een Qﬂck Save to Flash to avoid losing the changes.
, 'S / \J
" S
N A
N o
3
«.”\\: 'y .\'“
Y
Y @
Q) . ‘: ’
.‘\\" \@
& &
Q ;Q XY
4(' 4 0:’('
.« ~ ’\‘.
LS 5 4 / \ 4
(.\A £ A
¢\ ‘:‘ N
Q
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5.3: Rotary Motor Setup Parameters

View or change the settings described below. Options vary with amplifier model. Metric
units are shown here.

Setting Description

Manufacturer Motor manufacturer's name. Saved for reference in the motor data file. {\’
Model Number Motor model number. Saved for reference in the motor data file. AN
Units Selects whether the parameters entered in this screen are in Metric or English um'ts
Motor Inertia The rotor inertia of the motor. Used for calculating initial velomty loop tuning yques

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. Reqwred'far correct
commutation of the motor. If the number of poles is not known, A%
Verify the motor’s pole count (p. 90). Range: 2 to 200. Default: 4

Peak Torque The peak torque that the motor can produce. Peak Torque %K‘aded by torque constant =
motor’s peak current limit. Range: 0.001 to 2,100 Nm. De\a 0.0001 Nm.

Continuous The continuous torque that the motor can produce. UseQthh the torque constant to

Torque calculate continuous current. Range: 0.001 to 1 ,000Nm? 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 encoger resolution.

Torque Constant

Relates the motor's input current to torqueproduced. Sometimes abbreviated as Kt.
Range: 0.001 to 1,000 Nm/Apk. Default:0. 001 Nm/Apk.

Back emf Relates the motor's input voltage togzeé’d. Sometimes abbreviated as Ke. Used for
Constant calculating the maximum velocity for{a given amplifier bus voltage.
Range: 0.01 to 21,000,000 V/K‘uf@. Default: 0.01 V/Krpm.
Resistance Motor resistance line-to-line¢ dsed for calculating the initial current loop tuning values.
Range: 0.01 to 327 Q. Dg@; t: 0.01 Q.
Inductance Motor inductance liné%g™ine. Used for calculating the initial current loop tuning values.

Range: see the har@ re documentatlon

Stepper Amplifiers Only

_)
» Cn

Rated Torque

Motor’s rate&éperatmgg\forque Min: .001. Max: 1000.

Rated Current

Motor’s ga}ed conﬁpuous current. Min: 0.001. Max: 1000.

Basic Step Angle

Fund@(ﬁentalﬁepper motor step, in degrees. Min: 0.225. Max: 22.5. Default 1.8.

Microsteps/Rev

Num‘ber of microsteps per revolution of the motor.

¢ Mln 4 Max: 100,000,000. Default 4000.

Full Steps/Rev < N

Th.l r'ead -only value can be used after entering Basic Step Angle to cross-check

A\ agai st motor data sheet.
s -
& X \)
S
‘."‘ .‘o o
O
4\\)' ¢
W .‘{f
A N\
x¥ &0
. ON
QY N
[ L ""
.
) P
0.\l
o\
."\ ’
A
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5.7: Feedback Notes
5.7.1: Encoder and Resolver Support

CME 2 User Guide

5.7.2:

Some Copley Controls amplifiers are offered in two versions to support encoder or

resolver feedback. The encoder versions support digital quadrature or analog sin/cos
encoders. These versions normally require Hall switches for the commutation of brushless\ )
motors. The resolver versions support standard, single speed, transmit-type resolvers: AN
Dual Feedback Amplifiers I

Some Copley Controls amplifiers can receive position feedback from sensors o, the
motor, the load, or both, through the Primary Feedback channel, a Seconda[yiFeedback
channel (multi-mode port) or both. (Some amplifiers can also operate in gértain modes
without encoders or resolvers.) A

When the amplifier is configured with a multi-mode port (see Feedbgck C)ptlons p. 34) the

multi-mode port can:

\\ .

¢ Provide a buffered digital encoder output based on the digftgr encoder input.
e Provide an emulated digital encoder output based on the analog encoder or resolver

input.

Ve »

e Provide a second digital encoder input to be used-n {he dual encoder position mode.
In this mode, an encoder attached to the load<pr fowdes position loop feedback, and

the motor encoder or resolver provides velogity

oop feedback.

A dual-feedback setup is shown below. The ﬁgpllfler receives feedback from an
incremental motor encoder through the S@)ary feedback channel. Position (load)

encoder feedback comes through the

encoder turns is 1 to 10.
Motor /Feedback - Rotary Motor

motor  Feedback IBrake\.Stop |

Matar Primary Incr

I 1000 i

mode port. The ratio of motor turns to position

»&‘

4000  counts

ndary Incremental
1000 lines = | 4000 courts
{ ‘&io
|i§
.-:\' 1 (§® Motar Turns I 1
R
y Q ol ‘@ Positon Turns I 10|
Q \
y ’AQ
< o)
s’ 0\0
(G o\
f 4 \ 4
o @ N Foe| o | o
\ ‘ ::
o\
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CME 2 User Guide Motor/Feedback
5.8: Brake/Stop Parameters
Enter the following parameters as appropriate.

Parameter Description
Brake/Stop Delay Time Range of accepted values: 0 to 10,000 mSec )
Brake Activation Velocity | Range of accepted values: 0 to 183,105 rpm (mm/s for linear motor) (\',\ ’
PWM Delay Brake/Stop Range of accepted values: 0 to 10,000 mSec AT
Response Time

Many control systems employ a brake to hold the axis when the ampllfler is dlsabled On
brake-equipped systems, disabling the amplifier by a hardware or softwafe command

starts the following sequence of events. // )

¢ The motor begins to decelerate (at Abort Deceleration rate in |t' ion mode or Fast
Stop Ramp rate in velocity mode). At the same time, the Br top Delay Time count

begins. This allows the amplifier to slow the motor before‘applying the brake.

e When the motor slows to Brake/Stop Activation Velogity: 5R the Brake/Stop Delay
Time expires, the brake output activates and PWMrDeIéy Brake/Stop Response Time
count begins. &

o When response time has passed, the amplifie@; output stages are disabled. This
delay ensures the brake has time to lock in before disabling the power section.

. ® \< -
Enable INput  —————— 1 BrakesStop dé@n ()
L} @ f\
Speed
1
Brake Ouptput &b
sf ew oo
I
Enahle @ e delay
Powver Seu:;h ; Brake!=top rezponze time
1
1
I

This sequence is r%t available in the current mode of operation. Instead, in current mode,
the ampi&fler g@%put turns off and the brake output activates immediately when the disable
comﬂé‘nd s received.

\\" . @ ’
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5.10: The Calculate Function

CME 2 User Guide

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

1 & calcuiate| . . \
= Click Calculate to calculate and display the settings. >,
.;}'r
Current Loop Cp Gain: 1639 = Q.‘:,Q
Current Loop Ci Gain: a3 ’< N\ N
FPeak Current Limit: 13.95 A 4@
Continuous Current Limit: 468 A </.>
T Tirne Lirnit: 1000 s
Welocity Loop Vp Gain: 13312 /’\‘
Welocity Loop Wi Gain: 2948 p "
Welocity Loop Welocity Limit: 3000 > Fam =
Welocity Loop Accel, Decel., Fast Stop: 1000 ’// / rps®
Welocity Tracking Window EEIEI// rpm
welocity Tracking Tirme: 1ap ms
Position Loop Proportional Gain Pp \%I naa
Fositon Loop Velocity Feedforward Wif QQ) 16384
FPosition Loop Following Error 4000 Coun
4 of
Cancel

2 Verify the peak curren’f,ﬁ/mit cﬁrftinuous current limit, and velocity loop velocity limit.
If one or more of these valdes seems inappropriate, click Cancel and check: Peak
Torque (or Force), »Contifiious Torque (or Force), Velocity Limit, and Torque (or Force)
Constant. Cor(e‘c themif needed. See Rotary Motor Setup Parameters (p. 42)

or Linear Mo‘tBr Se(yp Parameters (p. 43).

&N\ n -

If the M&‘or/FQedback values were correct but the peak current limit, continuous current
Ilmu\\df ve,l;;city loop velocity limit values are not optimal for the application, change

tlgese I%ﬁfs during the tuning process.

\
<3~' Loatﬂhe values into amplifier RAM by clicking OK.
X 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
’,g\," verification on which configuration to use. Select the file configuration by clicking Yes.

('.}" The configuration will be tested as part of Motor Phasing (p. 75).

48
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Q) On the Main screen, click Save to Flash to avoid losing the changes.
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CHAPTER

6: DIGITAL INPUTS AND OUTPUTS

A
Y

‘ ~

This chapter shows how to configure the amplifier’s digital inputs and outputs. Perform the

steps outlined below. Details follow in the chapter. 220 4
¢ .\
Click Input/Output to open the Input/Output screen.
PO N
2 As needed, set Digital Inputs (p. 50). "4
}\ Y
3 Asneeded, set Digital Outputs (p. 52). AN
4 Click Close to close screen and save changes to amp(liffeg\RAM.
J
- %
On the Main screen, click Save to Flash t&a’void losing the changes.
%
@
KQ’
£
S
%O \ d
- & N
X O
,'1 . S
,,l?/ \QJ‘
,:: ’ ,\’,
e \‘ 0\7 '
X \) B
N (\ v
&y
PSR
iPs;
&V N
&
sl N\
AX ' \~
6% T &
0\ ':‘ Y
Q
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6.1: Digital Inputs

6.1.1: Digital Inputs Screen Overview
A typical Input/Output screen is shown below. (Features vary with amplifier model and

configuration.) X
Red light: inhibited motion or active input, depending on input function. N
Grey light: motion not inhibited. S
No light: not configured. ),
Lo/Hi: Indicates state of input. %
A

Elnput,.-"l]utput - | Ellil
Digital Inputs 1-5 | pigital Inputs &-12 | Digital Qutputs | Al
N\

Debounce AN address

[IN1] I.ﬁ.mp Enable-L Enables with Clear Faults _I

* Pull up +5
= Pull down [IN2] |N0t Configured -

I Lo BIT 1

Lo BIT O

f

I ngs Lo =
o ms
2 0 ms

[IN3] INDt Configured

R

& pull up +5% [IN4] INDtCDnFigured 2) ) LI I o ms  Hi BIT 2

. ;2 $
q}\?uu dowr [INS] ’ﬁ, | 0 ms Hi BIT 3
A N\ A

Lo
Ik HE@WS it switeh is active Restore Defaults Clase |
SR
T) Y
N 50 R .
A\ N\ S Indicates input is used as a CAN address bit.

N3 Ho.IQ’.po‘sition setting

Parameter _[Description
Pull‘qe,}l% \% .’\o‘; Pulls up the group of inputs up to internal +5 V.
P@ a'owr} "{) Pulls the group of inputs down to internal signal ground.
.g\bebour@Time Specifies how long an input must remain stable at a new state before the amplifier recognizes the
,;t. " \'\\ state. Increase to prevent multiple triggering caused by switch bounce upon switch closures.
(\ & Range: 0 to 10,000 mSec.
= =l . Debounce does not affect inputs that have been configured as PWM, Pulse and Direction, or
£X ';}' Quadrature control inputs.
0 4NT | IN1-IN12 Select the function for the input. See Digital Input Functions (p. 51) for input function descriptions.
N o'
X N\ *Hold position Available in position mode when one or more inputs are configured as a limit switch (NEG Limit-HI
Q e, when limit Inhibits, NEG Limit-LO Inhibits, POS Limit-HI Inhibits, or POS Limit-LO Inhibits). The *Hold
NS, switch is active 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 (p. 109).
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. Close button closes the screen.

50 Copley Controls Corp.



CME 2 User Guide

6.1.2: Digital Input Functions

Digital Inputs and Outputs

The digital input functions are described below.

Input Function

Description

AMP Enable- A low input will enable the amplifier.

LO Enables with clear faults Any transition will clear latched faults and outputs. «
AN

AMP Enable- A high input will enable the amplifier. R ol

HI Enables with clear faults Any transition will clear latched faults and outputs. AA T

AMP Enable- A low input will enable the amplifier. o

LO Enables with reset

A low to high transition will reset the amplifier.

AMP Enable-
HI Enables with reset

A high input will enable the amplifier.
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. N

NEG Limit-HI Inhibits*

A high input will inhibit motion in neg@ti\‘\e‘direction.

NEG Limit-LO Inhibits*

A low input will inhibit motion in negative direction.

POS Limit-HI Inhibits*

A high input will inhibit motion if gositive direction.

POS Limit-LO Inhibits*

A low input will inhibit mot';on' in/positive direction.

Reset on LO-HI Transition

A low to high transitionof thé input will reset the ampilifier.

Reset on HI-LO Transition

A high to low transitm of the input will reset the ampilifier.

Motor Temp HI Disables

A high input will g%‘léjrate a Motor Over Temperature fault.

Motor Temp LO Disables

A low input y'v@enerate a Motor Over Temperature fault.

Home Switch Active HI

A high inR@mdicateS the home switch is activated.

Home Switch Active LO

A Iovki@‘t indicates the home switch is activated.

Motion Abort Active HI

- %mam%\enabled

g@ input.causes the amplifier to stop motion, using the Abort
eleration rate described in Trajectory Limits (p. 109). The amplifier

Motion Abort Active LO

A Iéw‘i‘nput causes the amplifier to stop motion, using the Abort
Detceleration rate described in Trajectory Limits (p. 109). The amplifier
Nreémains enabled.

Hi Res Analog Divide, Active HIE

o

\

/\’

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

Hi Res Analog Qmae ACQVe‘LO

A low input causes the firmware to divide the level of the analog input

N C signal by 8.
High Sp G\Posmo.n bapture on Position will be captured on the low to high transition of the input.
LO-HIQ S|t|on.,
Higl\\'Sbeeq Position Capture on Position will be captured on the high to low transition of the input.
HLLO TrQns'lflon
‘&\PWM é@ic Input PWM synchronization input. See Synchronizing PWM Switching
QO Frequency (p. 58). (For high-speed inputs only.)
6.1 (\3 Standard Input Function Assignments
P 9 iR\ ‘Enable Input: On most Copley Controls amplifiers, IN1 is dedicated to the enable
N\ :,\ function. Accelus uses IN2 for the enable function.
o, A $ Other inputs can be programmed as additional enables. If there is more than one input
N O’ programmed as an enable then all the inputs must be in the enabled state before the
AQ 3 amplifier PWM output stage will be enabled.

Motor Over Temperature: On most Copley Controls panel amplifiers, IN5 is located on

the motor feedback connector and is intended to be used for Motor Over Temperature.
Other: Other inputs may have predefined functions depending on mode of operation.

Copley Controls Corp.
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6.2: Digital Outputs

6.2.1: Screen Overview

A typical Digital Outputs screen is shown below. Options vary with amplifier. RS,
RIS o
. ( 4
Digital Inputs 1-5| Digital Inputs 6-12 ~ Digital Outputs | % HifLo Sta\t? Q\f OUtPUt
(o203 ) I Fault-Active High L < Groydight:

ngput is not active

Configure Custom | Q
&

=
‘b

[OUT2] [Not Configured [ /Qéi

Canfigure Cuskom |

[OUT3] [Mot Configured =] Hi -

Canfigure Custonm |

[OUT4] [Brake-active High = oh Red light:

@
Output is active
Configure Custom | o\ P
[~ |* Hold |pasition wher limit switch is active * tare Close |

Parameter Descrlptlon();m

Configure Custom Ope_ns s ;ﬁ‘to display custom digital output settings.
Avallabég when function is set to Custom.

Restore Defaults Rest(ﬁes all mes and outputs to factory defaults.

Close S:I\Q@s sqréen and saves changes to amplifier RAM.

6.2.2: Standard Output Fun;:tlon’s
The standard output flmr:flons‘are described below. Custom output functions follow.
Output Function.~  (]/Description

’
Not Configured \( y .~| No function. Output remains high.

> 4

Fault Active Hi@h i "E\" Output goes high when one or more faults are detected.
.\\ See Faults(p. 69).
Fault- ,\G(yé Low > Output goes low when one or more faults are detected.
Brilge;.Actlve ngh Output goes high to activate the brake.
See Brake/Stop Parameters (p. 47).
s‘Brake@tlve Low Output goes low to activate the brake.
,‘t. SN See Brake/Stop Parameters (p. 47).
(\ £WM Sync Output (OUT1 The PWM synchronization output.
=07 o honly) See Synchronizing PWM Switching Frequency (p. 58).
£ XK ’ \i’,}' Custom Event See Custom Digital Output Settings: Custom Event (p. 53).
( N/ ' p \'\ ’ Custom Trajectory Status See Custom Digital Output Settings: Custom Trajectory Status (p. 56).
O ; Nad Custom Position Triggered See Custom Output Settings: Position Triggered Output (p. 57).
N oo, Output
£ \:»
.\ Program Control Active High | Output state controlled by CVM or external program.

Program Control Active Low | Output state controlled by CVM or external program
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6.2.3: Custom Digital Output Settings: Custom Event

Digital Inputs and Outputs

Any of the amplifier’s digital outputs can be programmed to respond to a combination of
events including faults, warnings, and status indications. The output goes active when one
or more of the selected events take place.

Configure a Custom Event output

[oUT2]

(Custom Event

Configure Custom |

Hi

Choose Custom Event for an output and then click Configure Custom to open the

Event Configuration screen.

Event Triggered Output

[~ amplifier Faulk =

[~ amp Over Temperature
[~ Makar Phasing Errar

[~ Feedback Errar |
[~ Makar Cver Temp
[~ Under volkage
™ over volkage

[~ shart Circuit

[~ Current Limiked
[~ “altage Limited

4 |

x|

[ Lakch Oukpok

Clear |

Y
7

7 Qukpuk Active High

-
»
% Cukput Sckive Lo

>

& @
Cancel og
Q\ 3
Select one or more Custgm Event Functions (p. 54).
Multiple functions are, OR ed 1\Qgether so any event activates the output.

Choose Output Active ngh to have the output go high when active or Output Active
Low to have thoutp@t,go low when active.
\ X

To latch, e output set the Latch Output option.
The Cl.éar button clears all check marks.

\';' g 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 ampilifier re-
enables without operator intervention. In this case, motion may re-start
unexpectedly.

DANGER

Failure to heed this warning can cause equipment damage, injury, or death.

Click OK to save changes to amplifier RAM and close the screen.
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Select any combination of events to configure a custom event output:

Event

Description

Amplifier Fault

A latched fault is active.

Amp Over Temperature

Motor Phasing Error

Feedback Error

Motor Over Temperature

Under Voltage

Over Voltage

Short Circuit

For descriptions of these fault events, see
Fault Configuration Parameters (p. 70).

N\
»
AN
’A
N
V'.Q
QO
Y,
N
' S
P
A

Current Limited

The current output is being limited by the I°T algorjthrp or a latched current

fault has occurred. See Limits (p. 98.) \,;.

Voltage Limited

Current loop is commanding the full bus volt ej\n an attempt to control
current. Commonly occurs when the motar\'Q‘running as fast as the
available bus voltage will allow. A

Positive Limit Switch

Axis has contacted positive limit switch:™

Negative Limit Switch

Axis has contacted negative Iimi;S\'/\/itzh.

Amp Disabled by Hardware

Amplifier enable input(s) is notactive.

Amp Disabled by Software

Amplifier is disabled by a §eftwa‘fe command.

Attempting to Stop Motor

The amplifier, while in veloci& or position mode, has been disabled.

In velocity mode, amplif@is using the Fast Stop Ramp described in
Velocity Loop Limits,{g) 102). In position mode, the amplifier is using the
Abort Decelerationyrate described in Trajectory Limits (p. 109).

The output remé@active until the amplifier is re-enabled.

Motor Brake Active

Motor brake: dtivated.. See Brake/Stop Notes (p. 47).

PWM Outputs Disabled

The ampbﬁs‘rs PWM outputs are disabled.

Positive Software Limit

Actu ition‘ras exceeded the positive software limit setting.

SeeHoming {p. 121).

Negative Software Limit

g

Actual o’§iﬁ‘on has exceeded the negative software limit setting.
See Homing (p. 121).

Following Error

F%u@n/i'ng error has reached programmed fault limit.
See Following Error Fault Details (p. 73).

Following Warning .«

~
TH

,)Following error has reached programmed warning limit.
See Following Error Fault Details (p. 73).

Position has Wrgmged ;
N\

N £

The position counters have exceeded the maximum range of
23"~ 2%.1 and have wrapped. Normal amplifier operation is not affected.

Velocity L\itﬁited O

The velocity command (from analog input, PWM input, or position loop)
has exceeded the velocity limit. See Velocity Loop Limits (p. 102).

A
Accglerat ation Limited
-“\' r/; (ﬁl

In velocity mode, motor has reached an acceleration or deceleration limit
that was set as described in Velocity Loop Limits (p. 102).

Positio tside of Tracking The following error has exceeded the programmed value.
- \\Wingo‘\ See Tracking Window Details (p. 74).
, Q{'.‘ H,omé Switch is Active Axis has contacted the home limit switch.
= in"Motion The motor is moving, or it has not yet settled after a move. The amplifier is
“ o settled when it comes within the position tracking window and stays there
. s " . \ for the tracking time at the end of a move. Once this bit is set, it remains
V' \'\ set until a new move is started.
e N\ Velocity Outside of Tracking Difference between target and actual velocity has exceeded the window.
,\ e, Window See Tracking Window Details (p. 74).
5 YT
N Phase not Initialized

Amplifier is using Phase Initialization function and phase is not initialized.

Command Input Fault

See Fault Configuration Parameters (p. 70).
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Digital Inputs and Outputs

Non-Latched vs. Latched Custom Event Digital Outputs
Like an amplifier fault, a custom-configured output can be non-latched or latched.

If a non-latched, custom-configured digital output goes active, it goes inactive as soon as
the last of the selected events is cleared.

If a latched output goes active, it remains active until at least one of the following actions ,;\ 4
has been taken: Q

AR
Power-cycle the amplifier ,;’é, g
LY
or cycle (disable and then enable) an enable input that is configured as _s‘;'
Enables with Clear Faults or Enables with Reset. A0
or e /
Access the CME 2 Control Panel and press Clear Faults qkeset.
0/‘
Custom Event Output Fault Handling vs. Overall Faul; Handling
A fault on an output programmed for Custom Event is sepafate from a fault on the
amplifier. For instance, suppose: &
e OUT3 has a Custom Event configuration. Onl§. ’gne Under Voltage fault condition is
selected, and the output is latched. Zoy
e Under Voltage is not latched on the Con’ﬁé@re Faults screen.
An under voltage condition occurs, and th&mplifier goes into fault condition, output
stages are disabled, and faults are re d. At the same time, OUT3 goes active.
The under voltage condition is corretted, and;
e The amplifier fault is clearegcgutput\stages are enabled.
¢ OUT3 remains active. \»
o &
PN g /,\’ )
& W)
X Y
N
&N\ /,'3
«."\\: 'y .\'“ '
Y
SV @
.‘\\" \@‘
ol
L} ,‘Q ’:"
P
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6.2.4: Custom Digital Output Settings: Custom Trajectory Status

Any of the amplifier’s digital outputs can be programmed to respond to a combination of
amplifier trajectory status conditions. The output goes active when one or more of the
conditions is met.

Configure a Custom Trajectory Status output e\l
1 &
(LoLU) 24 W (ustom Trajectory Status Hi ," <
::\"
Configure Custom | “Q .
X \ 4
Choose Custom Trajectory Status for an output and then click Configure-Custom to
open the Trajectory Status Configuration screen.
< g &
4

[~ Harming Ervar N

™ Referenced (Homed) A \

[ Harning In Progress —

( \

[ Mave Abarted A\

[~ Trajectory Generakor FOnning Ve J

[~ Camrning BuFfer Error )

'S
/
£ Cukput Active High (¢ Qubput Ackive Lo (o
| o | "\
Cancel K@
2 Select one or more trajectory stat s‘eonditions described below.
Multiple functions are OR’ed to er, soany status match activates the output.
Trajectory Status Functions \O ‘\
Status Description ~ £’
Homing Error Activate, @plut if@;.n,é'rror occurred in the last homing attempt.
Referenced Activaté;éutput if the most recent homing attempt was successful.
(Homed) P /N~
Homing in . \Q\c‘tlvate output when a homing move is in progress.
Progress \:\
Move Abo_r&ed Actlirate output if move is aborted.
Trajecatais»' oy A'ctivate output while trajectory generator is generating a move.
Generator .
Runping ;. @)
&\szmml ™ A camming buffer error has occurred.
A& Buffq\Error
\l

é\\ Choose Output Active High to have the output go high when active or Output Active
Vo4 \.'}. Low to have the output go low when active.

AG\”
y ,’1,4 Click OK to save changes to amplifier RAM and close the screen.
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Digital Inputs and Outputs

6.2.5: Custom Output Settings: Position Triggered Output

Configure a Position Triggered output Q&
1 S .
[ CoL00 e " uisbom Position Triggered Oukpuk Hi oo \)
Configure Custom | Q,:}"'
Choose Custom Position Triggered Output for an output and then click €onfigure
Custom to open the In Position Configuration screen. p
_— "4
Configuration \ )
%' In Position Windaw ‘\\‘
" Trigger At Position A
" Trigger Positive Mation =
( \
" Trigger Megative Mation / J
E>
 Qukput Active High % Qukput Ackive Lo Ve 7
/
Upper Position: I 0 counks (o
Lower Position: I 0 counts \%
(% Use Actual Position KQ
(") Use Limited Position $®'
_ &
Cancel ’O
0 XN
. N\ Y. .
2 Select one of the conﬁgura@ns described below and enter appropriate values for the
arameters. < %
p r/l« 4 C 4‘ 4
Configuration | Description and Parameters
In Position Aﬁtivateslh’ebutput while the axis is in the window between the programmed Upper and
Window {Lower positions.
W\ sV J
Trigger at \9 Aqi\}é}és the output for the programmed Time when the axis travels through the
Position & ,?ngrammed Position.
Trigger;'@éitive.,. Activates the output for the programmed Time when the axis travels in the positive
MOtst\." | direction through the programmed Position.
T{igg'er Ny Activates the output for the programmed Time when the axis travels in the negative
\Negatjvg/Motion | direction through the programmed Position.
R P , . . , .
I\ Choose Output Active High to have the output go high when active or Output Active Low
“’" .to have the output go low when active.
0:\l
P4
4\ * In stepper mode with no encoder, choose Use Limited Position. Otherwise choose Use
Yy Actual Position.
5 Click OK to save changes to amplifier RAM and close the

Any of the amplifier’s digital outputs can be programmed to respond in certain ways to the
position of the controlled axis. The output goes active when the axis position meets the
specified criteria.

Custom Output Configuration screen.
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6.3: Synchronizing PWM Switching Frequency

In some situations, such as when sampling small analog signals, it is desirable to

synchronize the PWM switching frequency among multiple amplifiers. In these cases, one
amplifier serves as a master for one or more slave amplifiers. The PWM sync output of
the master sends a signal that is received as a PWM sync input by each slave.
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CHAPTER

7: COMMAND INPUTS

A

RN o
This chapter shows how to configure the amplifier's command inputs. Perform the baslc
steps outlined below. Details follow in the chapter. 220 4
- - - " ‘“\’\—

1 Analog Command or Pk Command or Digital Position Inputs or CAN Configuration | or CAN Eo&' tion |

Click to open the loop command input settings screen. /.f )

'

2 Change/verify command input parameters as described in the following sections:

= Analog Command Settings (p. 60) ./'\

=  PWM Input Settings (p. 62) A"

= Digital Position Input Settings (p. 64) or A\

= CAN Network Configuration (p. 67) 7

» Copley Camming User Guide 4
3 Click Close to close screen and save changes/p amplifier RAM.

©
&
>
S
PN
l(\\% A Q}.
o oS
\,,;// \QJ‘
X g /,\:;
e \‘ 0\7 '
\\ \ * "\." >
N\ (\ o
&y
2O 4B
W X5
&V N
X
&

ﬁ £ \'
»
S 3
VaVer, AY
[\ I' 4 ’
{X
v O
N 'S y
(.0 .
O\ N\
~
l\‘

Copley Controls Corp. 59



Command Inputs CME 2 User Guide

7.1: Analog Command Settings

View or change the settings described below.

Parameter Description

Scaling Current mode: output current produced by +10 Vdc of input.

Range: 0 to 10,000,000 A. Default: Peak Current value. a
Velocity mode: output velocity produced by +10 Vdc of input. :
Range: 0 to 100,000 rpm (mm/sec).

Default: Maximum Velocity value. Q)
Position mode: position change (counts or mm) produced by +10 Vdc pﬁr.lput
Range: 0 to 1,000,000,000 counts.

Default: 1 Revolution of a rotary motor or 1 pole pair distance for aJme r motor.
For more information, see Scaling (p. 60). W\

£
Dead Band Sets dead band. Range: -10,000 to 10,000 mV. Default: 0.(
For more information, see Dead Band (p. 61). SN

Invert Command Inverts polarity of amplifier output with respect to input s\{;n’al

Offset (Current and Velocity modes only.) Used to offsetsi \t voltage error in an open
loop system. Not recommended for use when tP(e amplifier is part of a closed loop
system.

Range: -10,000 to 10,000 mV. Default: 0 For more information, see

Offset (p. 61).

/

For more information, see Analog Command Notes(p/. 60).

In position mode, set the Trajectory Limits de%r?ged below:

Parameter Description N

Max Velocity Maximum trajectory \:ity. Max value may depend upon the back EMF and the
Max feedback CQUF in:0¢ Befault: 0.25 x motor velocity limit.

Max Accel Maximum traje \y acceleration. Max value may depend upon the load inertia and
peak current in:0: Qéféult 0.5 x velocity loop Accel. Limit value.

Max Decel Maximumi\frajectorysdeceleration. Max value may depend upon the load inertia and
peak eurrentMin:0. Default: 0.5 x velocity loop Accel. Limit value.

Abort Decel De}:éiera ionwate used by the trajectory generator when motion is aborted. Min:0.
Default; 0% velocity loop Accel. Limit value.

Note that setting Ilmlts to ZQro disables the trajectory generator so that the command input
is not limited by the generator Velocity is only limited by the Velocity Limit set in the
Velocity Loog\\ ¥

711: AnalogQComn’génd Notes

The amplifiers€an be driven by an analog voltage signal through the analog command
|npu't\\fl'hegampllf|er converts the signal to a current, velocity, or position command as
p‘prop & for current, velocity, or position mode operation, respectively.

he@ og input signal is conditioned by the scaling, dead band, and offset settings.
; ;(\ Scallng

~¢The magnitude of the command generated by an input signal is proportional to the input
&GOS \\' S|gnal voltage. Scaling controls the input-to-command ratio, allowing the use of an optimal

V' D command range for any given input voltage signal range.
&S & For example, in current mode, with default scaling, +10 Vdc of input generates a
A <& ) command equal to the amplifier's peak current output; +5 Vdc equals half of that.
Q) Scaling could also be useful if, for example, the signal source generates a signal range

between 0 and +10 Vdc, but the command range only requires +7.5 Vdc of input. In this
case, scaling allows the amplifier to equate +7.5 Vdc with the amplifier's peak current (in
current mode) or maximum velocity (in velocity mode), increasing the resolution of control.
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Command Inputs

Dead Band

To protect against unintended response to low-level line noise or interference, the
amplifier can be programmed with a “dead band” to condition the response to the input
signal voltage. The amplifier treats anything within the dead band ranges as zero, and
subtracts the dead band value from all other values. For instance, with a dead band of
100 mV, the amplifier ignores signals between —100 mV and +100 mV, and treats 101 mV
as 1 mV, 200 mV as 100 mV, and so on.

200

SAT

P&
100 Dead Band

-----------------------

Output

-100 4

-200

-200 -100 0

Offset
To remove the effects of volt g’@offse'is\between the controller and the amplifier in open
loop systems, CME 2 provides an Offset parameter and a Measure function. The Measure
function takes 10 readingsJof th?anang input voltage over a period of approximately 200
ms, averages the readings, and then displays the results. The Offset parameter allows the
user to enter a corrective offset to be applied to the input voltage.

The offset can also set up'the amplifier for bi-directional operation from a uni-polar input
voltage. An e)\cahﬂple, of this would be a 0 to +10 Vdc velocity command that had to control
1000 rpm CCW to 4000 rpm CW. Scale would be set to 2000 rpm for a +10 Vdc input and
Offset set:to -5\/'.',kfter this, a 0 Vdc input command would be interpreted as -5 Vdc, which
wouldpredueé1000 rpm CCW rotation. A +10 Vdc command would be interpreted as +5
Vdg'and prodtice 1000 rpm CW rotation.

Ma‘ﬁitggj}\’é the Analog Command Voltage

~<5Thednalog input voltage can be monitored in the Control Panel and in the Scope Tool.
~C" Thevoltage displayed in both cases is after both offset and deadband have been applied.

P

AN

Copley Controls Corp.

<Analog Command in Position Mode
> The Analog Position command operates as a relative motion command. When the

amplifier is enabled the voltage on the analog input is read. Then any change in the
command voltage will move the axis a relative distance, equal to the change in voltage,
from its position when enabled.

To use the analog position command as an absolute position command, the amplifier
should be homed every time it is enabled. The Homing sequence may be initiated by
CAN, ASCII serial, DeviceNet, or CVM Indexer program commands.
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7.2: PWM Input Settings

View or change the settings described below.

Parameter Description

Scaling Current mode: output current at 100% duty cycle. )
Range: 0 to 10,000,000 A. Default: Peak Current value. (\',\ y
Velocity mode: output velocity at 100% duty cycle. SAY
Range: 0 to 100,000 rpm (mm/sec). (
Default: Maximum Velocity value. o N

PWM Input Type | One wire 50% or two wire 100% with direction. A\"

Options Invert PWM input: Inverts the PWM logic. v :.\
Allow 100% output: Overrides the 100% command safety measure. (" Y
See Failsafe Protection from 0 or 100% Duty Cycle Commands ‘(p 63).
Invert Sign Input: In 100% duty cycle mode, inverts the polaﬁyofthe directional
input. Q N

For more information, see PWM Input Notes (p. 62). -~

7.2.1: PWM Input Notes =
(
Two Formats o

The amplifier can accept a pulse width modulated sdrral PWM) signal to provide a
current command in current mode and a velocity dommand in velocity mode. The PWM
input can be programmed for two formats: 50% Quty cycle (one-wire) and 100% duty cycle

(two-wire). @

50% Duty Cycle Format (One-Wire) QQ)

The input takes a PWM waveform o (Q'frequency and variable duty cycle. As shown
below, a 50% duty cycle produces output from the amplifier. Increasing the duty

cycle toward 100% commands a itive\output, and decreasing the duty cycle toward
zero commands a negatlve ou\tﬁut ‘\\

Efecreasmg'Duty Cycle Increasing Duty Cycle
PWM Input ﬂ | \ |_| | ‘ ‘ | ‘ | | I—I H |—|
\ ‘ 0,
W\ “ 50 % Duty Cycle
AN N
Maxs+ - =- (:‘- e AL AL AL LAt AL LR h bbbl
O [
QD n 3
59 4B
Amplifier Output 6" 0 T, ceeeee e
\\. o
4\, A
\‘: 4 . ‘{I
N
\" \(O " Max

({ \'The bommand can be inverted so that increased duty cycle commands negative output
. and vice versa.
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100% Duty Cycle Format (Two-Wire)

One input takes a PWM waveform of fixed frequency and variable duty cycle, and the
other input takes a DC level that controls the polarity of the output. A 0% duty cycle
creates a zero command, and a 100% duty cycle creates a maximum command level. The ¢,
command can be inverted so that increasing the duty cycle decreases the output and vice -

A
versa. RS
100% 100%
Duty Cycle Duty Cycle
v,: §
PWM Input I_I I—I ‘ \ |_| |_| | ‘ LI ‘“QH‘
L %4
A

Direction Input

Amplifier Output

Failsafe Protection from 0 or 100% Duty C{gle Commands
In both formats, the amplifier can be progr&nmed-to’interpret 0 or 100% duty cycle as a
zero command, providing a measure %@ ety in-case of controller failure or cable break.
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7.3: Digital Position Input Settings

View or change the settings described below.

Parameter Description

Control Input Pulse and Direction: One input takes a series of pulses as motion step commands,
and another input takes a high or low signal as a direction command.

Pulse Up / Pulse Down: One input takes each pulse as a positive step command, (\
and another takes each pulse as a negative step command. \o ~
Quadrature: A/B quadrature commands from a master encoder (via two |nputs)
provide velocity and direction commands.

o ,o

Increment position Rising Edge: Increment position on the rising edge of the input pulse. u‘}'"
on Falling Edge: Increment position on the falling edge of the input pulse -
Stepping Input Pulses: Number of Input Pulses required to produce output co'unts
Resolution Range: 1 to 32,767. Default: 1.
Output Counts: Number of Output Counts per given number<f input pulses.
Range: 1 to 32,767. Default: 1. /, 4
Invert Command When selected, inverts commanded direction. N 4
For more information, see Digital Position Input Notes (p. 64). P ~
In position mode, set the Trajectory Limits described below; .
Parameter Description (~){ For More Information
Max Velocity Maximum trajectory velocity. Max value ma’y J ” | Notes on the Position Mode and
depend upon the back EMF and the Ma%~ Position Loop (p. 109)
feedback count. Min:0. Default: 0.25x motor
velocity limit. v
Max Accel Max trajectory acceleration. Max vdite may

depend on load inertia and pe&&urrent Min:0.
Default: 0.5 x velocity loop @pe/ Limitvalue.

Max Decel Maximum trajectory dec@; ation.-Max value

may depend upon th inertia’and peak
current. Min:0 (dis limit):\Default: 0.5 x
velocity loop Acc;eO_/mit value.

Abort Decel Deceleration fate-ised m/\the trajectory See Brake/Stop Notes (p. 47).
generator. Wg motion is aborted. Min:0
(disablestimit). Default: 0.5 x velocity loop

Accel.Limit value.

Optionally use Clear Lir;'/ﬂis tovset Velocity, Acceleration, and Deceleration limits to zero
and use Set DefauItStto restore these limit values to defaults.

Note that settin |m|ts to Zero disables the trajectory generator so that the command input
is not limited by:the géneérator. Velocity is only limited by the Velocity Limit set in the

s

Velocity Loop: e )
7.3.1: D.g.tak@osmon Input Notes

Th r%Formats

Inspt53|t|m~rﬁode the amplifier can accept position commands using one of these signal
rmat ulse and direction, count up/count down, and quadrature.

({ o In aII\three formats, the amplifier can be configured to invert the command.
A Puise Smoothing

£ 9 4 ‘I'n digital position mode, the amplifier’s trajectory generator can be used to create
N '} trapezoidal profiles, with programmed acceleration, deceleration and velocity, from a
& <% simple pulse train or burst of pulses
N ! s o To bypass the trajectory generator while in digital or analog position modes, set the
.\' v maximum acceleration to zero. The only limits in effect will now be the velocity loop

velocity limit and the current limits. (Note that leaving the maximum acceleration set to
zero will prevent other position modes from operating correctly.)
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Pulse and Direction Format

Command Inputs

In pulse and direction format, one input takes a series of pulses as motion step
commands, and another input takes a high or low signal as a direction command, as

shown below.

Pulse Input

Direction Input

Command

Velocity /

4

( X
The amplifier can be set to increment position on therﬁ/sirrg or falling edge of the signal.
Stepping resolution can be programmed for electr.af}ic gearing.

Copley Controls Corp.
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Count Up/Count Down Format

In the count up/count down format, one input takes each pulse as a positive step
command, and another takes each pulse as a negative step command, as shown below.

£ 4
Up Input \|—|_|—|_|—|/

Down Input

Velocity /
Command ——f/ == == == === ===~ “\ ...........
N /

N\
The amplifier can be set to increment position on the risin(g'or falling edge of the signal.
Stepping resolution can be programmed for electronic,ge’aring.

Quadrature Format //

In quadrature format, A/B quadrature command&from a master encoder provide velocity
and direction commands, as shown below. \9

N

Alnput

B Input

Velocity
Command, —— e e e - ==

S /
4 \4 g ) '
QY X

X A
d*\
v 0o N
R D
s &
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» o
< OO
rYy < o
y N
£ 4 'z\\'
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CHAPTER

9: FAULTS

Copley Controls Corp.

N
S
This chapter shows how to configure the amplifier’s fault latching. Perform the basic steps
outlined below. Details follow in the chapter: o\
,.\"
A\
1 [Configure Faultsi| ~.. ) , . \\ g
—eweeecen| Click Configure Faults to open Faults Configuration screen. A (%
Fault Configuration : £
rLatch Fault /;’ >4
v %
[¥ Short Circuit \ J
‘\
¥ &mp Over Temperature A \
¥ Maokor Owver Temp
[~ Cwer volkage
™ Under Valkage
¥ Feedback Errar
[~ Makar Phasing Errar
[+ Fallawing Errar
[~ Command Input Fault
~Cptional Faults
[~ Crver Current (Latched)
Restore Defaults |
Cancel |
2 Select the faults to Iatch See Fault Configuration Parameters (p. 70).
Click OK to Q}oée sc{.een and save changes to amplifier RAM.
€
YoM
:én thegMam screen, click Save to Flash to avoid losing the changes.
‘ . l ' N ’/:0
¥t >
y \ ‘(0 Risk of unexpected motion with non-latched faults.
& .
) & y foa After the cause of a non-latched fault is corrected, the amplifier re-enables
R 4 the PWM output stage without operator intervention. In this case, motion
4 0 may re-start unexpectedly. Configure faults as latched unless a specific
PN situation calls for non-latched behavior. When using non-latched faults, be
AN sure to safeguard against unexpected motion.
N
. § DANGER Failure to heed this warning can cause equipment damage, injury, or
69
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9.3: Position and Velocity Error Notes

9.3.1: Error-Handling Methods

In position mode, any difference between the limited position output of the trajectory RS,
generator and the actual motor position is a position error. The amplifier’s position loop ©
uses complementary methods for handling position errors: following error fault, following. ¢\~
error warning, and a position-tracking window. >

To set position error handling parameters for servo amplifiers, see :
Enter basic Position Loop settings (p. 104). For stepper amplifiers, see Y
Set Position Limits in Stepper Mode (p. 118). )

Likewise, in velocity or position mode, any difference between the limited xelocity

command and actual velocity is a velocity error. The amplifier’s velocity-1oop uses a

velocity tracking window method to handle velocity errors. (There is Qp velocity error fault.)
v/

To set parameters for velocity error handling, see N\
Enter basic Velocity Loop settings (p. 100). /.\\‘
9.3.2: Following Error Faults S

When the position error reaches the programmed fault gthreshold, the amplifier
immediately faults. (The following error fault can be disabled.)

For detailed information, see Following Error Faultflaetails (p. 73).

9.3.3: Following Error Warnings 0

When the position error reaches the progr ‘\%ed warning threshold, the amplifier
immediately sets the following error warnjg’ bit in the status word. This bit can be read
over the CAN network. It can also be to.activate a digital output.

o : K
9.3.4: Position and Velocity Track(sﬁg V\\Il‘ndows
When the position error excee %e thgrammed tracking window value, a status word

-

bit is set. The bit is not rese,td}h il the position error remains within the tracking window for
the programmed trackingdime. -,

A similar method is us\e{{‘t‘o haﬁdl‘e velocity errors.
For detailed inforrpatid'n,,s\eb Tracking Window Details (p. 74).

1

& 9
A\ S
AN ( d
& O
S 4B
«;’,, f,\"
',
\:}' .(/}
v N\
\\ \@
& A
Q'.}' N
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9.3.5: Following Error Fault Details

Position Error Reaches Fault Level

As described earlier, position error is the difference between the limited position output of

the trajectory generator and the actual position. When position error reaches the S
programmed Following Error Fault level, the amplifier faults (unless the following error N
fault is disabled.) As with a warning, a status bit is set. In addition, the fault is recorded |n."

the error log. See Error Log (p. 146).

Additional responses and considerations depend on whether the fault is non- Iatched or
latched, as described below. Q”

N

Amplifier Response to Non-Latched Following Error Fault QL
When a non-latched following error fault occurs, the amplifier drops into veIOC|ty mode
and applies the Fast Stop Ramp deceleration rate to bring the motor té a'halt. The
amplifier PWM output stage remains enabled, and the amplifier hold{tﬁe velocity at zero,
using the velocity loop. SN

Resuming Operations After a Non-Latched Following Error Fault

The clearing of a non-latched following error depends on the ampllfler s mode of
operation. Issuing a new trajectory command over the CAl\fbus the ASCII interface, or
DeviceNet will clear the fault and return the ampllfl/er fonormal operating condition.

If the amplifier is receiving position commands from/he digital or differential inputs, then
the amplifier must be disabled and then re-enabléd using the amplifier’'s enable input or
though software commands. After re-enabling;the(amplifier will operate normally.

Amplifier Response to a Latched Follc&ing Error Fault

When a latched following error faul rs,.the amplifier disables the output PWM stage
without first attempting to apply a Ier\ation rate.

Resuming Operations After@.atchga Following Error Fault
A latched following error faul‘t canbe*tleared using the steps used to clear other latched
faults: %

'/“ >
o Power-cycle the amphﬂer

e Cycle (disable and then enable) an enable input that is configured as
Enables w1ﬂ<t~Clear’ Faults or Enables with Reset

* Access thb CME? Control Panel and press Clear Faults or Reset
. Clea@he fault})ver the CANopen network or serial bus

4 0 0\"
4 W
r\\)’ ¢ y
& ¥
A ¥
\\ \@
o &N
Q-.}' N
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9.3.6: Tracking Window Details

74

Proper Tracking Over Time

As described earlier, position error is the difference between the limited position output of
the trajectory generator and the actual position. Velocity error is the difference between

commanded and actual velocity. N
" . . . ' o
When the position or velocity error exceeds the programmed tracking window value, a <1~

status word bit is set. The bit is not reset until the error remains within the tracking wmdow

for the programmed tracking time. %
:'\

Velocity Tracking lllustration uQ

The following diagram illustrates the use of tracking window and time settlng's,m velocity
mode.
Actual Velocity /,';.'

Limited Velocity

4
-
-
+ Trackiné\Window
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CHAPTER

10: MOTOR PHASING

A
Y

This chapter shows how to phase the motor using the Auto Phase or Manual Phase.tool.
Perform the basic steps outlined below. Details follow in the chapter. o

Use the procedure described in this chapter to M
Phase Motor with Auto Phase (p. 76). R

OR &

Use the procedure described in this chapter to /'\‘
Phase Motor Manually (p. 85).

Copley Controls Corp. 75
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10.1:

10.1.1:

1
2

» 130 0
o hase Current] 047 A 210 ‘ 330
\ . 270
Py > Inerement Rate: I 90 elec degisec

Phase Motor with Auto Phase

Choose the appropriate procedure:

Auto Phase Example: Servo Amplifier (p. 76)

Auto Phase Example: Stepper Amplifier, No Encoder (p. 80)

Auto Phase Example: Stepper Amplifier with Encoder, in Stepper Mode (p. 81) W
Auto Phase Example: Stepper Amplifier with Encoder, in Servo Mode (p. 82) RS
NOTE: The examples in this chapter show particular amplifier operating modes and motor
feedback configurations. Some screens and choices may vary from those descrlbed here.
Auto Phase Example: Servo Amplifier ':y

Perform the following steps to Auto Phase a servo amplifier. “Q

NOTE: The following steps show Auto Phase with a brushless rotary motor djgltal Halls,

and an incremental quadrature encoder. Screens vary for other conflguratlons

Verify that the Enable Input is not activated and that HV or AC vakr is applied.
/’\

EI Click Auto Phase to open the Auto Phase Motof Dlrect/on Setup screen.
Enutu Phase x| § /
<,

/

Motor Direction Setup Ve

Move the motar in the direction that you want ‘b

to be positive. Press Rextwhen done.
&

Maotor Actual Position: 0 counts &@

& O
Release Brake | CMest Skip = M

,o

Move the motor in the dlreqtlb% to h{e\conmdered positive

OR if you cannot move the motqr click Skip (you will confirm motor direction later).
NOTE: If an output is, conflg red as a brake you can temporarily release the brake by
holding down the Reie'ase B ke button. The brake will be reactivated when you
release the butth g o

Click Next to\open ~the Auto Phase Motor Wiring Setup screen:
X |
Commanded Motar Phase Angle

an
120 &0

150 30

240 300

Actual Position: 0 counts

Sl I iy | Feady

= Back [Hexts Cancel

Continued...

76
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..Continued:

Activate the Enable Input.

L 4
S
Yy

Click Start to begin the motor wiring setup. ,'\ y
The message area displays messages: Configuring Initial Settings, Microstepping, Tth’
Complete, Motor Wiring has been configured.

During microstepping, a current vector is applied to the motor windings and '»’}"A
microstepped through an electrical cycle at a set rate, causing the motor to m’q €.

If you chose to Skip the motor direction setup step, Auto Phase will prompt for
confirmation of correct motor direction.
\’/’

If the step fails see Motor wiring setup problems (p. 84). SN

P,
NOTE: If incorrect values were entered for inductance and:resistance, the calculated
Cp and Ci values may produce current loop oscnlatlon évﬁienced by an audible high
frequency squeal during auto phasing. P ,
<,
7 Click Next to open the Auto Phase Phase Couqz( Lest screen.

Enutu Phase . x|
—N [og Q
Phase Count Test Com@ d Mo@@e Angle

The software will now micra step the matar in & a0

the negative direciton. Make sure the motor is 125 &0

free to maove. Press Start when reacdy. 30
b' / i

Auta Phase Currentl 147 & 6 § 210 230
6 240 270 200
Increment Rate: I a0 elec da@

Actual Motar Postion: 0 counts
Start | ﬁ

Read
Configurstion Settmgs Facy

counts per rey 4Db0
N

Pales N 4; = Back | Skip = | Cancel |
-

Copley Controls Corp.
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Motor Phasing

10

11

12

L.

& \the m@or moves the Hall lines are decoded for proper commutation.

-g'
Y

o

...Continued:

When you are ready to observe motion, click OK. See the prompt:

Phase Counts |

@ Did matar move 1 full turn?
Mo |

CME 2 User Guide

»

If motor did not turn 1 full turn, click No and see Phase count test problemg»'fp. 84).
ALS

If motor turned 1 full turn, click Yes.

(

The message area displays progress and completion messages. \/ 4

N
For a resolver (—R) version of a Copley Controls amplifier, sy'rpxlo Step 13 (p. 79).
For a non-resolver amplifier, click Next to open the Hall Witing Setup screen.

Auto Phase x|
Commanded Maotor Phase Angle
& Hall State

Hall Wiring Setup

The software will now micro step the motaor.
Make sura the matar is free to maove.

Fress Startwhen ready. 120

[ REL -—\%. C
Auto Phase Current: I 1.2 A 24K@gg N

I - ooz %& O‘ﬁ

S
‘\é

Increment Rate:

Hall Offset:

Feady

Cancel |

llaj

0 deg
PN @L' —

‘\1

S

/

'\

o/

»

Click Starttb begm %e Halls wiring setup. The message area displays the messages:

Mlcros%mlng,Tést Complete. Motor has been properly phased.

'l

Danb m)crostepplng a current vector is applied to the motor windings and
mjdrostggfped through an electrical cycle at a set rate, causing the motor to move. As

A

Ifithe step fails, see Halls wiring setup problems (p. 84).

Cohtlnued

/,\'
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..Continued:

13 For a resolver (-R) version of a Copley Controls amplifier, click Next to open the
Resolver Phase Angle Setup screen.

x|
.
D\
Resolver Phase Angle SetuP Resolver angle inred. Commanded >
Fasition yaur matar in center of its ranae. matar phase angle in black. o\
The software will now micro step the motar. N\ g
Make sure the motar is free ta mave. '.}"
Fress Start when ready. 490 &0 .:.Q
Al
L K - "
Auto Phaze Currert: I PRI 180 o y.
LN
N
/
Start | 240 300 \>
-
-
Dffset 0 deg A N
Resolver Angle 119 deg Testing Phase ingle x
tdator Actusl Position: -11 counts X (
&
= Back | Einizh | el |
0
14 Click Start to start the resolver phase an%?@tup The message area displays status
messages. (b

15 Click Finish to close the screen a ave-values to flash memory
OR to close the screen without ,séﬁng c\hanges click Cancel.
N
16 If the Auto Phase algorlthm'ﬂoes n'Q\produce desired results, try adjusting the Auto
Phase Current and Increment Rate values, using the guidelines in
Guidelines for Choos;rfg AthPhase Current and Increment Rate Values (p. 84).

If desired resultaare not\obtalned or to confirm results, proceed to
Phase Motor. I\@nuallyl(p 85).

N O\
&N\ 1'3\
4
4\\:' r\“
\‘;- .‘{f
> N\
X 0
sl N\

I‘ " N 4
AN A\
¥ GO
(o ¢ ‘Nl
o\ A
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Motor Phasing

10.1.2: Auto Phase Example: Stepper Amplifier, No Encoder

CME 2 User Guide

1 Verify that the Enable Input is not activated and that HV power is applied.

|
m Click Auto Phase to open the Auto Phase Motor Direction Setup screen. \

@ Auto Phase

Motor Direction Setup

Make sure the matar is free to mave, Mawe matar and observe direction.
Motor direction can be changed by clicking Invert Motor output check box

I 20 rpm
I 3 rpst
I 3 rps?

Move NEG |

Yelocity Ready
Acceleration

Deceleration

[~ Irvert Mokor Cukpok

X

observe the direction of movement.

If the motor does not move see Motor wiring@e(%p problems (p. 84).
N

/

Hold down Move POS to move the motor in the dir/ecfion considered positive, and

4 If the motor moved opposite the direct%ﬁ}%at you wish to program as positive, click

Invert Motor Output.

>

5 Click OK to save the direction

9.\~
S—=
N\ C
IA X N
’ ’ %
&7 .
NG
e
4
\ &
’:« ,'\:’
’ '
a\\ “\’1
\ N\ &
W O\
. \"
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QD 1,3
\. Q0
‘;:.' ’0 o
o
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10.1.3: Auto Phase Example: Stepper Amplifier with Encoder, in Stepper Mode

1 Verify that the Enable Input is not activated and that HV power is applied.

i
. . . 7
AI Click Auto Phase to open the Auto Phase Motor Direction Setup screen. \:’,
@nutu Phase ﬁl {
Motor Direction Setup ) '\,, .
Move the motar in the direction that you want ..Q ’
to be positive. Press Nextwhen done. N
AN
IMokor Actual Position: 578 counts £
PO
'
Skip = | Cancel | \ Y
N
AN
Move the motor in the direction you wish to be consideredpositive.
o
Activate the Enable Input. S~
J
Click Next to open the Auto Phase Motor Wirin {%Sétup screen.
& auto Phase Q__Y:I
Motor Wiring Setup
The software will mave the motaor. Make sure the %
maotor is free to move. Press Startwhen ready. $ 0
o’\g o,OJ
IMator Actual n: \\ “ 0 counts
— A
Yelocity! 439 Mmoo \ ’\“
I
(’1 ! ",
sop_| .\&
; § @ijk | FEinist | Cancel |
,\\‘ s
6 Click Start ¢() begin Priotor wiring setup with default values.
After su_eqessfui‘n’rotor wiring setup, the message “Test Complete” appears.
'\
7 CI|Q§:-F' nlsh}o close the screen and save values to flash memory.
\..' \,
¥
\\ \@‘
"0 \
QL N
‘\ 4 0:('
FaVen, A
A 4 ',.\ " 4
v T\ 4
O3
N Wos
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10.1.4: Auto Phase Example: Stepper Amplifier with Encoder, in Servo Mode

1 Verify that the Enable Input is not activated and that HV power is applied.
|
Click Auto Phase to open the Auto Phase Motor Direction Setup screen. \:(3
Cd Auto Phase ﬁl
Motor Direction Setup ) '\,, .
Move the motar in the direction that you want ..Q ’
to be positive. Press Nextwhen done. N
A
Motor Actual Position: 578 counts .
&
'
Skip = | Cancel | ‘\&> 4
AN
3 Move the motor in the direction you wish to be considered positive.
'
4  Activate the Enable Input. I

5 Click Next to open the Auto Phase Motor Wirir;g%étup screen.
6 LA futo Phase % N x|
©

Motor Wiring Setup Compaangled Mo‘t.wase Angle

=15}

The software will now micro step the motor. @ 120 &0
Make sure the motar is free to mave. 0
Press Startwhen ready.

\0\ ’
Auta Phase Current: 2,39 A@ 210 30

A50 20

240 300
270
Increment Rate: 225 ec d
Y
Motor Actual Position: 0 counts
Ready
< Back [dext = | Cancel

. N P /n;
Continyed..
0
Poes MO\
.
RN ’:4‘
» Po
£ ﬁ\ .".\'
£ \ " .,’\ y
v L
(0\;
o\ oy
£ \:»
o\
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..Continued:

7 Click Next to open the Auto Phase Motor Phase Initialize screen:

x

Motor Phase Initialize S
The amplifier will perform phase intialization. Make sure the >
mator iz free to move. Press Initialize Phase when ready. &
N\ g
&
AN
'(
< Back Einish Cancel \ v
g
/'\
8 Click Initialize Phase to start phase initialization. If successful this message appears:
“Test Complete. Phasing has been initialized.” A ,
( /
9 Click Finish to close the screen and save values<3 flash memory.
10  After clicking Finish, the following message apfiears-if changes were made:
@ Mewy configuration will be saved to amplifier lash.
Motor encoder wiring has changed.
Data file should be saved again. 0
9
NN >
11 Click OK. © S
/1 \QJ
<2 »
NS /'\f .
L » p Y
u\\ o.\’j
A\ N, &4
N (\ o
QD r,'3
\‘. A0
‘;:r' N Y
4\\:’ e, y
\:" » N {,o
y 4
X 0
&
s ﬁ\ . .{'\"
Q > .'.i v
v T\ 4
(0\.*
O\ '::' N\
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10.2: Guidelines for Choosing Auto Phase Current and
Increment Rate Values

Here are some considerations in choosing Auto Phase Current and Increment Rate )
values: PN

e If friction is high, then more current may be required to move the load. \:(‘\ ’

e High static friction may require more current to overcome stiction. {

¢ Transition from static friction to dynamic friction, and back, may produce Jerky-ﬁ\otlon
o A faster rate will operate in the dynamic friction range. “
o A slower rate will operate in the static friction range. A

¢ |If the friction is low, as in the case of air bearings, low frequency oscillations may
occur; thus, less current and slower rates may be required. If oseﬂlatlons persist, then
friction may need to be temporarily added.

10.3: Trouble Shoot the Auto Phase Procéss

1 Motor direction setup problems P

If motor direction setup step failed: 'S

= Check Encoder or resolver power and signéfs.
= Verify that the encoder is differential. (Ce@act factory if encoder is single-ended.)
= Check shielding for proper grounding.&

2 Motor wiring setup problerg@
N\

If motor wiring setup step failed:%o &
= Verify that amplifier is disz{@ed. ‘\"‘\

= Check for mechanical }a'rhmlng\

= Check for smooth motJon with no mechanical jerking.
» Check for good ce,rrﬁectlohs to the motor power wires.

Disconnect motop’ power wires and measure for proper motor resistance.
3 Phase cour(t«tesi problems

‘\l

If phase couht tesrt falled verify that in the Motor/Feedback screen the following
parame\tt?{s have\been set correctly:

" N@ber of‘PoIes for rotary motors. See Verify the motor’s pole count (p. 90).
agnet.lc Pole Pair Length for linear motors

E der Lines or Fundamental Lines for rotary encoders.

.*.,\- ncoder Resolution for linear encoders.

a\ Halls wiring setup problems

\.

il ‘ If Halls wiring setup step failed:

.-\ ’
S = Check Halls power and signals.

A = Check for smooth motion with no mechanical jerking.
) = Check shielding for proper grounding.

If the auto phase procedure fails despite these corrective measures, see
Phase Motor Manually (p. 85).

84 Copley Controls Corp.
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10.4: Phase Motor Manually

The CME 2 Manual Phase tool lets the user phase a brushless motor, monitor signals,
check configuration wiring, and control a microstepping current vector.

10.4.1: Manual Phase Example: Motor with Encoder

1 Make sure that no load is attached to the motor. A ™
2 On the Main screen, choose Tools—>Manual Phase to open the window: Fo N\t
Q"
=] N\
~Configuration————  [“Monitor N
rHalls Mo faults. A
Motor Phase Angle
Irvert input: & Hall State e
Fu My Mw >
Hail Wiring: IW TR I Hall States ————————————— ..120 BEI.
Haloffset | 30 deg U. i ﬁ W=0 \ ,ﬁ'i“
~Motar Feedback—————— Hi Lo Lo 249 QBD.
IV Irvert Input g
Motor Phase Sngle: 116 deg
rhctor—————— Motor Feedback: -10315  counts
it Eu Actual Current. Lt 002 & 1 0EA W 0 A
—Cantral 6\6 \V
Ihcrement Rate: I 90 elec d@ osition
Current: D Gl A ove Matar
" Erable % D|s §® Fev Pl
Restore Defaults E f Ok, | Cancel
,& AN
&) »

3 & Enshlg o DIS@ ,\: Y
Verify the Gu\'rerl.t §éttlng and then enable the amp by selecting Enable in the Control
area of Ih\e Ma;ru*ah Phase window.

y :'L‘. Togontrol the current vector rotation, command the motor forward or reverse.
Vs Nl NOTE: Some motors have bearings stiction, so helping the motor with mechanical force

< ’ B is acceptable. Motors with no friction may need friction added to steady motion.
.« 5K p \'l.
> ol e motor cannot keep up wi e rate of vector rotation, then reduce the Incremen
W &9 If the mot tk th the rate of vector rotation, then reduce the |/ t
Pous '\ Rate or increase the Current.
O\ :‘ ‘\
,\' v 6  Verify that pressing forward button moves motor forward.
If the motor moves in the wrong direction, toggle the Motor Invert Output setting.
Continued...
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...Manual Phase Example: Motor with Encoder, continued:

7  Verify actual position count agrees with direction of rotation: increasing counts in

forward direction and decreasing counts in reverse direction. If it does not, toggle the . W
Motor Feedback Invert Input box setting. (\',\ y
8 If the motor has no Halls, skip to ( 2

Phase Initialization Steps for Motor without Halls (p. 87). "\

Q¢
9 Monitor the vector rotation through one electrical cycle for proper Hall transi:[Loi%:

= Verify that the red indicator rotates in the same direction as the motof: f)h‘ése angle,

and that the transition occurs when the needle is between indicators (+30 degrees,
as shown below). £

//'
Mator Phase Angle & Hall Bate N\
‘\
[ | an A N
120 R0 o —
P £ N\
[ RED ”~ A\
{ /
X0 300 )
Ve
- >,

= |f the needle and Hall states do not tracl{properly, use the Hall Wiring list box and/or
Invert Input options (shown below) t%@uap the-amplifier’'s Hall wire configuration.

~Hall= @'
Invert Input: \@
S

Cu Cw Cow > <
g [ W ‘l ) A
Hall Wiritg \% \

Ll
Hall Offzet:

A

-
o
~ator Feedk

v Inved

Mty TN N

= |fthered Jnaibaterftfre{nsition leads or lags behind the centered needle by more than

30 de r@és,’ thér;‘ try adjusting the Hall Offset in +/- 30 degree increments:
Hallofest | B
L‘M %)

10 P_hsbfnﬂg 9f.'a"motor with encoder and Halls is complete. Click OK.
\*" ot s
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Phase Initialization Steps for Motor without Halls
The Phase Initialization function is designed to phase a motor with no Halls.

Halls are strongly recommended for safe, redundant system. XX

P
r\"
'(\l
SN

Copley strongly recommends the use of Halls or a commutating encoder for
commutation to provide a safe, redundant system. If the application requires
otherwise, the customer accepts responsibility for verifying system performance and
reliability.

DANGER Y a8

Failure to heed these warnings can cause equipment damage, injury, or dea%o}"

The Phase Initialization function uses as little motion as possible (less than 1‘A3j.® one
electrical cycle) to determine phasing. Phase Initialization drives the motor.invopen loop
current mode, using microstepping of a current vector.

PN
o
This procedure is a continuation of Manual Phase Example: Metorwith Encoder (p. 85).
Before proceeding, verify you have completed that proceduré. h’\rough Step 8 (p. 86).

-

Ensure that the motor is free to move (for instance, m,al{e,\sure the brake is OFF).

7

AN
Ensure that no external force, such as gravity, will.cause the motor to move. If it is not
: . : e
practical to eliminate such forces, it may be necesgary to use the Forced Phase
feature later in this procedure. 0
2

ncoder and no Halls, click Initialize Phase.

nitor.

Initizlize Phase

| To phase a motor wit
Observe the status messages undg\

If the message “Phase InitializedQQppears, the phasing of a motor with encoder and no
Halls is complete. Click OK #c\wlosq{h\e Manual Phase window.
S N\ '\ 14

A
S

Phase Initialize Ca
; e,
Tirne: I 400 WS ‘/J
\,
Current: I 14.54 &
(Current set bo 0 uses IP&‘;k)
[~ Forced Phase, \\ /
X
[~ Increment Ph;se 90 degy,
< \®
L ¢
[ Use iFf?nt 5, htialize Phase |
=+ — ‘—)]
. \

.

If the phasing function fails (for instance,
message “Phase Initialized” is not displayed,
or if a phasing fault is indicated) adjust the
phase initialization settings described below
and try Step 4 (Initialize Phase) again.

V)

Se)
4

L

Description

Seétting Pore

L Hme

N

N

¥
>

Used first as a delay, allowing amplifier to ramp up current to drive a small move.
Then used as a settling time. If the value is too low, the settling may not occur in
time, possibly resulting in jerky motion. Default: 400 mS.

“Current

Use to overcome stiction when rotating current vector. If the current is too large,
motion may not settle; a low value may not provide enough current to drive a move.

Forced Phase

When selected, Forced Phase causes the Phase Initialization function to apply
Phase Init Current to alternate pairs of motor wires using the Phase Init Time. Forced
Phasing has been used to overcome various phasing problems, including situations
where gravity introduces unwanted motion. Forced Phasing tends to produce more
jerk and apparent motion.

Increment

Phase 90 deg

If set, the amplifier will increase the starting phase angle by 90 degrees after every
failed initialization attempt.

Use Offset

If set, the amplifier uses the Hall Offset value as the initialization starting angle.

Copley Co

ntrols Corp.
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Motor Phasing

10.4.2: Manual Phase Example: Motor with Resolver

CME 2 User Guide

1 Make sure that no load is connected to the motor.

2 On the Main screen, choose Tools>Manual Phase to open the window:

Manual Phase x| )
o ‘i
~Configuration rhanitor
Mo faults. )
rResalver Motor Phasze Angle BElack ’.:',,
Resolwver Angle in Red Y
Offse‘tl 150 deg “'Q
Resalver 120 B0 L\
A
rMator Feedback 180 1} <
Angle 358 deg
Iv Irwert Ingpot N
240 300 /
Motor Phase Angle: 108 deq
Fositian -240  counts
Actual Current:  L: 0.02 A W 0.01 A -0.03 &
~Cantral \J
Increment Rate: I 90 elec degls Setger%ﬁn |
Currert: I 0A7 R @e M%Qu‘
" Enable {* Disable &@§ !Ekwd‘ |
\@' &
| e
Restare Defaults g QK | Cancel
O &
. & “ 3N
 Enshle " Disable » )
C o,
7 4 >
Verify the Current ettlﬁg anﬁfhen enable the amp by selecting Enable in the Control
area of the Manual Phase window.
\ ) (¢
4 Move hiotar \ N \;‘\, <
= WV
ev .\\

To cpﬁ&’ol the: current vector rotation, command the motor forward or reverse.
NOQEE S,ome motors have bearings stiction, so helping the motor with mechanical force
,Ls,accth}abIe Motors with no friction may need friction added to steady motion.

5.'}' If tﬁe motor cannot keep up with the rate of vector rotation, then reduce the Increment
Rate or increase the Current.

= 0:\l
A :‘ 8)” Verify that pressing forward button moves motor forward. If it does not, toggle the Motor
AN
. Invert Output box setting.
> £
N &5 ) 7  Verify actual position count agrees with direction of rotation: increasing counts in
AQ forward direction and decreasing counts in reverse direction. If it does not, toggle the
Motor Feedback Invert Input box setting.
Continued...
88
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...Manual Phase Example: Motor with Resolver, continued:

8  Adjust Resolver Offset configuration as required, testing Fwd and Rev, to produce
alignment of Motor Phase Angle with Resolver Angle as shown here.

Motor Phase Angle Elack

. '
Resolwver angle in Red .\: -

120 1] o\

SN

QO
180 0 O
N L
LA

240 300 A

T\Iote: Motor manufacturers typically align the resolver in 30 degree<irixzfements, typically

by applying current through a pair of motor power wires. N
0/‘
-
'\
A\
/,/ 4
p
A /
"\
S
\ d
. @% N
S O
’ RN
Co X
b 7 ¢
O N
R
A /,\ft
\.‘ "o
a\ “\’1
N
N
QD /,' -
\: Q0
,'4.' 5 o,
\ Yy
SV @
> N\
X0
RN
4 0:’('
o\
QS
NN
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10.5: Trouble Shoot Manual Phase w/ Encoder and Halls

To perform trapezoidal commutation after power-up or reset, the amplifier must receive
good Hall signals. After the first Hall transition is detected, then sinusoidal commutation
can be performed. In sinusoidal commutation, the amplifier uses the encoder for

commutation while monitoring the Halls to verify proper phase. If the error between the &

encoder count and Hall transition is too large, then the Hall phase correction will not be\:"? ’
performed and a phase fault will be triggered.

Test for phase fault problems in the order shown below.

”
LN
LAY

QAL
1 Data accuracy test
Ve .
=  Verify the motor’s pole count: Q

o
= Apply a current vector at zero Increment Rate to lock oforin position.
= Turn the motor shaft and count the number of distinc King positions.
= Calculate the number of poles: Poles = number of J6cking positions * 2

*=  Verify the encoder line count OR a linear motor's ma;éﬁetic pair length and the
encoder resolution. , ()
7

/

= |f the Halls produce good trapezoidal ,c%n(%utation but a phase fault is persistent
in sinusoidal commutation mode, th%e\qcoder is highly suspect. Try this:

2 Encoder wiring test ¢

Verify the differential encode @{gnals.

= Verify proper twisted shi cable)with good grounding.
= Disable the amplifier and“move the motor manually to test for phase fault.
= If phase fault only oc (fre urld\e)' command of current, make sure the motor
power cable is no dleq\gvith the encoder cable.
3 Hall signals test” </

4 =4
= If you suspect t:tm’é Halls\§ignals are faulty, try this:
= Make gé&e Hgﬂé Change states as the motor moves through one electrical
cyclen" . &
= Some HaJI signals are noisy and require filtering. Check with motor
C_tnanufa}&turer.
A"Some Halls are not properly calibrated to the motor manufacturer’s
S0 specification.
~" Half transition test
i
d\ \%

.
%

,Q."' y. I you suspect that the location of the Hall transition is not within +/-30 degrees, try

oY this:
SN = Adjust Hall offset in smaller increments.
& = Verify Hall alignment.
N\ = Make sure motion is smooth.

90 Copley Controls Corp.
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CHAPTER

11: CONTROL LOOPS

A

)
This chapter shows how to program and tune the control loops. Perform the basic steps
outlined below. Details follow in the chapter. o\l
¢ .\
For each control loop: p .",“"
1 [ IL;op | [ ‘JL—oop | v+ P Loop |
or or Click the appropriate button to open the K}op/control screen.
2 = \\ ’
EES % Changel/verify settings as needed. AN
ki) . ( \“ e
3 Ll Click Close to close screen and save changes to‘amplifier RAM.
>
4 2 4
Click to open the Scope tool. <)
- 0
5 § 2397 . ‘\%
For an o(}wev\/ of control loop theory, see
Servo\@)eratmg Modes and Control Loops (p. 11).
{ v e /,o
vod N
& 0
l:}. \
S &
6% T &
0\ ':" Y
Q)
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Control Loops

11.1: Current Loop Setup and Tuning

CME 2 User Guide

Initial current loop proportional gain (Cp) and current loop integral gain (Ci) values can be

calculated with The Calculate Function (p. 48).

= = r:« 4
Enter basic Current Loop settings 'y
- [N
1 v | Loap .
_l Click | Loop to open the Current Loop screen: Q)
il
g &
Eoncwmandted + - t C_ol_necting 4 i
urrenh N _//_ : o Com perls%ior orque | p.
- /, v
x A ctual \ 4
Current ‘\\ 4
AN
Peak Current Limit: [ Cp: I i i’ "
\

2

IT Tirne Lirnik:
Continuous Current Limit:

Current Loop Offset:

ci | 0 il )
) Drive Cuktput

% Maximize Smoothress

" Maximize Speed

Change/verify Current Loop pa@cr?ege(é\és needed.

Parameter Descfiftion "
Peak Current Limit Usedto’limit‘tbe peak phase current to the motor. Max value depends upon the
£ 7 . . .
amplifier diel; Min value > continuous limit.
I°T Time Limit )Sets |4T\Time Limit in mS. See I°T Time Limit Algorithm (p. 155).
Continuous Curreni"‘ Uséd-to limit the Phase Current. Max Value is < Peak Current and depends upon
Limit ..\\ 4 .}ﬁe amplifier model. Min value: 0
Current LoopQﬁset Ky "MSets current loop offset. Leave it set to zero until after tuning. For more
\ ($ '\ information, see Offset (p. 98).
Cp e N <D ' Current loop proportional gain. Range 0 — 32,767.
Ci, N & b Current loop integral gain. Range 0 — 32,767.
,DFR/é (@) tpﬁt Maximize Smoothness: Amplifier uses circular vector limiting to produce
,\\ ,\‘ smooth operation even into the voltage limits.
d’." ( > Maximize Speed: Allows for slightly more of the bus voltage to be used when in
. #' 8o the voltage limit. This may produce a small disturbance at top speed.
£ ( Auto Tune See Current Loop Auto Tune (p. 95).
QY \ 4 Bandwidth Measure bandwidth using the Cp and Ci values now in the amplifier.

Click Close to close screen and save changes to amplifier RAM.

92
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Manually tune the Current Loop

METHOD: Apply square-wave excitation to the current loop and adjust current loop

proportional gain (Cp) and current loop integral gain (Ci) to obtain a desired waveform. RS
For instance: Q 4
r@C!lst.i]lusmpe O

l% Trace Status: Reading trace data from amplifier

P R . v, L4
1

Time (zaconds)

NOTES: N\

1) During tuning, observe any warnings that appear to theJeft of the trace.

2) Some users prefer the Auto Tune feature. See Curfejnt’Loop Auto Tune (p. 95).
e

<,
1 Click the Scope Tool. (OQ
— 2
e TD: e Choose.Currengr%m the
Function Generator Apply To: list. S’\\,$

3 W fde S O the Settings tab,%Oakg\ste Auto Setup is selected.
Auto Setup automatically sg@ne ellowing parameters:

Function Generator Tab ., = %,

Parameter Desériptiop

Excitation ) SdfjareWave.

Amplitude ("s 10% of continuous current value.
Frequency Lo  {c4007Hz.

Settings Tab - ¢

Chann.e.k\t" ,):" | commanded current (green).
crl@e'rz X oy Actual current (white).

LY Ny
4 militu ‘g'
«\\%ﬁ.\&\ il Verify that the Amplitude value is not excessive for the motor.

r:g"
. C%ntinu’eu...
5 &
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CME 2 User Guide

...Continued:

5

_sen| Click Start.

6 Cp:I 2897 — \:(,\ ’
ci 285 "\
On the Gains tab, adjust current loop proportional gain (Cp): Q-:}"
= Set current loop integral gain (Ci) to zero. ‘«‘;»
= Raise or lower Cp to obtain desired step response. (Typically, little opno-overshoot
with a 100 Hz, low-current square wave.) If the Cp value is too large, ringing may
occur. If the Cp value is too low, bandwidth decreases. /,;.'
7 Adjust current loop integral gain (Ci) until desired settling time is\l&bﬂtained.
£
8 &l Press Stop to stop the function generator. A
A\
| G
On the Main screen, click Save to Flash t&:ivo’ld losing the changes.
0
"\
&Q)
N
N
O &
- & N
2 O
S ~%
,,;/1«/ \‘J\
,:: ’ /,\:;
NARY %,¥
AN » 3
) W (\ v
QD /,'3
R
Y
SV @
‘\\" \@‘
& A
Q ;Q XY
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11.2: Current Loop Auto Tune

Tune the Current Loop with Auto Tune

METHOD: The current loop Auto Tune algorithm applies a square-wave command to the l"
current loop and adjusts current loop proportional gain (Cp) and current loop integral &
gain (Ci) until a desirable waveform is obtained. 3 N
Initial current loop proportional gain (Cp) and current loop integral gain (Ci) values can

be calculated with The Calculate Function (p. 48).

ol
QO
1 v | Loop . “Q ’
_l Click I Loop to open the Current Loop screen: )
=il
Current
Offzet
Eoncﬂmandted + L - t Egul_rreu:ling
uren| N _/_ : . Com perls%ior orque
x Actual

Peak Current Limit:

IT Time Linnit:

Continuous Current Limik:

Current Loop OFfset:

[ (1395 a
[ 1000 ms
[4es A
[ oa

Current
Cp | 2897 i’ §§

B 285 j o
Ditive OutputA Q~.

{+' Maximize Smoothnn*e
{ 2 O

= Maximize Sp
AN

(o4 QS') ‘)
Ak QQ Bandwidth |
"0,6 ‘@ Close |

2 Verify that the ampllfler is; hardware enabled.
4] N
& M
3 M Click Auto Tuhe to open screen and start the Current Loop Auto Tune.

Eturrent Loop Auto Tune

.‘ ‘\\ ) \.{\. Auto Tune Current: I 1 Status: Auto Tune in progress.
A 4 & " 4
\% ,;’(.\ G 10 G D szt | stop |
& &
&S .
AQ 4 To Change the Auto Tune Current, Press Stop, enter the new current in the Auto Tune

Current field, and then press Start.

Continued...
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.. Tune the Current Loop with Auto Tune, continued:

5 Observe the Auto Tune process and results. A typical example:

CME 2 User Guide

Sets Cp and Ci to zero and then adjusts Cp and Ci for optimal values. Q
©
AR
Y
O
»
l‘\"

Ch

Auto Tune Current: I 1

2638 Ci: 0

Status: Auto Tune in progress.

Star | Stop |

Uses a frequency sweep to determine the small ;lgoal current loop bandwidth.

(‘!Eurrent Loop Auto Tune

Auto Tune Current: 1

Cp:

2468 Ci 147

Status: Auto Tu

et bs

top

=10l

N

Displays the results: a set §f\Cp,and Ci alternatives, and the bandwidth measured using
the high Cp and Ci valges.

((l.nuto Tune Results

Ccp: 1393 ¢ 123

& Save Cp and Cito Flash
= Keep Cp and Ciin RAM only

Cancel |
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... Tune the Current Loop with Auto Tune, continued:

6 Choose an action based on Auto Tune results.

Control Loops

= Choose which set of values to save: High, Medium, Low, or Original. W) ’
The Medium values, selected by default, are appropriate for most applications. RS
= Optionally choose how to save: Save Cp and Ci to Flash >
or Keep Cp and Ci in amplifier RAM only. .
7 Click OK to save the values as chosen, and close the Auto Tune Results windgw',\"
Ve ‘-"
/'f Y
XY
N
AN
N\
3
‘A},\. I/:'
>R
ROy
A N
Q ;Q &y
& &
f 5 4 ( \ 4
Po< &
O\ ‘:‘ N\
Q
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11.3:
11.3.1:

Current Command—{ Current Limiter |Limited Current

Current Offset — _/_\_

11.3.2:

11.3.3:

11.3.4:

98

Notes on the Current Mode and Current Loop

Current Loop Diagram

As shown below, the “front end” of the current loop is a limiting stage. The limiting stage
accepts a current command, applies limits, and passes a limited current command to the .
summing junction. The summing junction takes the commanded current, subtracts the _ ¢\~
actual current (represented by the feedback signal), and produces an error signal. Thig»
error signal is then processed using the integral and proportional gains to produce ac',
command. This command is then applied to the amplifier's power stage. g

Current Loop N

Current Integral Gain (Ci) £ | Gommand

Current Proportional Gain (Cp) p. :
A

\/

/'\‘\ ‘

Limits: Feedback (Actual Current)“
o Peak Current y N\
o Continuous Current )

o Peak Current Limit Time (

vt
> []
0

Current Loop Inputs /

The amplifier's analog or PWM inputs . %

A CANopen network via the ampllfl )ZN interface.

A Copley Virtual Motion (CVM) con rogram.

The amplifier's internal functlon@erator

In velocity or position modes, the rent\command is generated by the velocity loop.

Offset \@ ‘\

The current loop offset is »ptended for use in applications where there is a constant force
applied to, or required ,of{,tﬁe rvomotor and the system must control this force. Typical
applications would be a'vertlca axis holding against gravity, or web tensioning. This offset
value is summed W|th thecurrent command before the limiting stage.

\. "
N el
Limits X &

W ON . .. .
The current command is limited based on the following parameters:

Limitek~” | Description

Pe k\Bu'rrent »Maximum current that can be generated by the amplifier for a short duration of time. This
le N /, value cannot exceed the peak current rating of the amplifier.

\Conth Maximum current that can be constantly generated by the ampilifier.

v Currqq mlt

I.Z;T, Time Limit | Maximum amount of time that the peak current can be applied to the motor before it must
’ be reduced to the continuous limit or generate a fault.

For more details, see I°T Time Limit Algorithm (p. 155).

Note: Although the current limits set by the user may exceed the amplifier's internal limits,
the amplifier operates using both sets of limits in parallel, and therefore will not exceed its
own internal limits regardless of the values programmed.

Ramp Rate of change in current command. Used to limit jog moves initiated from the Control
Panel Jog function in current mode, and in advanced Indexer Program functions.

Copley Controls Corp.



CME 2 User Guide

Control Loops

11.3.5: Current Loop Gains
The current loop uses these gains:

Gain Description

Cp - Current loop The current error (the difference between the actual and the limited commanded

proportional current) is multiplied by this value. The primary effect of this gain is to increase
bandwidth (or decrease the step-response time) as the gain is increased. .r\’

Ci - Current loop

The integral of the current error is multiplied by this value. Integral gain reduces‘ﬂfﬁe -

integral current error to zero over time. It controls the DC accuracy of the loop, or the_
flatness of the top of a square wave signal. The error integral is the accumylatéd
sum of the current error value over time. QO
&5
11.3.6: Current Loop Output X$

The output of the current loop is a command that sets the duty cycle of the PWM output

stage of the amplifier.

N\
N
S
4
L} ."
\:’"' .’o
'
A\, A
W .‘{f
¥t N\
& 0
'y, N
R M
.
£
Ck &y
) .
» )
4
‘«' 0.}l
VaVer, AV
N\ A\
Iy’
- '\
O &
O\ ‘\
o
NS,
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11.4: Velocity Loop Setup and Tuning

CME 2 User Guide

Initial velocity loop proportional gain (Vp) and velocity loop integral gain (Vi) values can be

calculated with The Calculate Function (p. 48).

Enter basic Velocity Loop settings

il Click V Loop (screen contents vary with model and configuration):

Cammanded Caommanded
Welocit Current ')
+ N,
.

Wel, Limits I 3000 rpm

Fask Stop Ramp: I 1000 rps*

=l ool
»

accel, Limits I 1000 rps®
Decel, Linmit: I 1000 rps®

Tracking

‘indow: 600 rpm

Time: I 100 ms

Command Filker |

Change/verify Velocity Loop paramete%gd needed.

Parameter

Description o\$v

Velocity Limit

Top speed Iimit.@gvalue may depend upon the back EMF & the Encoder value.
\ d

Min value: 0. PN

Acceleration Limit

Maximun}\gg%elerﬁ'bn

C rate. Max value may depend upon load, inertia, & peak
currentMin value:*. (Does not apply in position mode.)

Deceleration Limit

Maxyiﬁam dgcglleration rate. Max value may depend upon load, inertia, & peak
carrent. Minyvalue: 1. (Does not apply in position mode.)

Tracking Window

-

. . l“
Tracking Time RS

.

See/l'\t’aéking Window Details (p. 74).
PR

N\ O\
»

Vp \t\ ” ’ ~§Ce|ocity loop proportional gain. Range: 0 to 32,767.
Vi \ .\‘\ Velocity loop integral gain. Range: 0 to 32,767.

Fast §i'°wbRar.p§"
3

Deceleration rate used by the velocity loop when the amplifier is hardware

0.\

§\ disabled. Range: 0 to 100,000,000. Default: velocity loop Decel. Limit value.
.‘} X For more information, see Velocity Loop Limits (p. 102).
\Y.B'W G\a@S‘Shift Increases the resolution of the units used to express Vp and Vi, providing more
A precise tuning. For more information, see Velocity Gains Shift (p. 103).

Hi:Gains Shift

Decreases the resolution of the units used to express Vp and Vi, providing more
precise tuning. For more information, see Velocity Gains Shift (p. 103).

Vi Drain (integral
bleed)

Vi drain modifies the effect of velocity loop integral gain. The higher the Vi Drain
value, the faster the integral sum is lowered. Range: 0 to 32,000. Default: 0.

Command Filter

Programmable command input filter. Disabled by default. See Velocity Loop
Command and Output Filters (p. 103).

Output Filter

Programmable output filter. Default filter type: Low-Pass, 2-pole Butterworth (Cut
Off Frequency 200 Hz). See Velocity Loop Command and Output Filters (p. 103).

Click Close to close screen.
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Control Loops
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»

Manually Tune the Velocity Loop

METHOD: Apply square-wave excitation to velocity loop and adjust proportional gain
(Vp) and integral gain (Vi) to obtain desired waveform. For instance:
:(Et]sci]luscupe - M= B

Trace Status: Trace Canceled - Ready To Start Mew Trace

300
200

'E 100

2100
-200

=300

0.00 046 ’

Il ‘\
NOTE: During tuning, observe any warnings that appear to the‘léft‘of the trace.

A
Click the Scope Tool. 3
Apply To l\-’elocity

0.05 0.10 0.18 020 0.25 0.40

Time (seconds)

020 0.35

A\

o o
> 4

Choose Velocity from th<|jun/ction Generator Apply To: list.

MidaS=E On the Settings tab, make sure&ytfg Setup is selected.
Auto Setup automatically sets the foIIowi(r@ parameters:
Function Generator Tab k(O"
Parameter Description S{\.‘v
Excitation Square WaveG)Q i \&
10% of ma\ﬂ@l]'m‘yq&ity value.

5Hz. % KN\
2o

Amplitude

Frequency

Settings Tab
Channel 1

Channel 2

o Aol CoY

L’frrﬁifed veTbE;’ity (green).
Actg@ Motor Velocity (white).

&7
Function:  EEs=lg=RaN=E

>
Verify that Amplitude value is not excessive for the motor.

r,' -
%lid@tan.
NS
“ » ’/ ) . . . .
©n’the Gains tab, adjust velocity loop proportional gain (Vp):

S

= Se velocity loop integral gain (Vi) to zero.
s Raise or lower proportional gain (Vp) to obtain desired step response. (Typically,
~ little or no overshoot on a 5 Hz small, slow-speed square wave.)

& N J(\"' Adjust velocity loop integral gain (Vi) until desired settling time is obtained.

&l Press Stop to stop the function generator.

Iﬂl On the Main screen, click Save to Flash to avoid losing the changes.

Copley Controls Corp.
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11.5:
11.5.1;

CME 2 User Guide

Notes on the Velocity Mode and Velocity Loop

Velocity Loop Diagram

As shown below, the velocity loop limiting stage accepts a velocity command, applies

limits, and passes a limited velocity command to the input filter. The filter then passesa ¢
velocity command to the summing junction. The summing junction subtracts the actual _ ¢\~
velocity, represented by the feedback signal, and produces an error signal. (The velocity.

loop feedback signal is always from the motor feedback device even when an additional
encoder is attached to the load.) The error signal is then processed using the integ'(al"and
proportional gains to produce a current command. Programmable digital fllters“a(te

provided on both the input and output command signals.

*\
-
'h
»

£
Velocity Loop £
Velocity Integral Gain (Vi H’ /
Velocity Lirmited ! ! v 4
Command Velocity Limiter > Fjjtep | Velocity | Z Velocity Proportional Gain (Vp) |»| Filter 1, Current
~ Command
T\ &
AN
Limits: | A\
e Velocity A\
e Acceleration* Feedback (Derived Velocity) )
o Deceleration” ’//

o Emergency Stop Deceleration® Ve
*Not used w hen velocity loop is controlled by position loop. See "Velocity Loop Limits" fgf details.

11.5.2: Inputs
In velocity mode, the velocity command g&mes from one of the following:

‘\@

The amplifier's analog or PWMg

A CANopen network via the Qﬁ

Iifier(s CAN interface.

A Copley Virtual Motion (C‘\V,M) coﬁ}ol program.
The amplifier’s mternal functlon generator
In position mode, the ve{pclty %)mmand is generated by the position loop.

11.5.3: Velocity Loop lel’ts ¢
The velocity corr@end s 1|m|ted based on the following set of parameters designed to
protect the mgfo\' and/or-the mechanical system.
Limiter DQs\ﬁribtion
Velocity Kl klrﬁt Séts' the maximum velocity command input to the velocity loop.
Acceké(.atlon -’\‘:L'imits the maximum acceleration rate of the commanded velocity input to the velocity loop.
le‘h" '{.# This limit is used in velocity mode only. In position mode, the trajectory generator handles
R Q;* acceleration limiting.
d’(‘ X
Pl Decﬂeration Limits the maximum deceleration rate of the commanded velocity input to the velocity loop.
y ;Q ’ Lj{plt This limit is used in velocity mode only. In position mode, the trajectory generator handles
. deceleration limiting.
LS Y| Fast Stop Specifies the deceleration rate used by the velocity loop when the amplifier is hardware
{ v, " 4N | Ramp disabled. (Fast stop ramp is not used when amplifier is software disabled.) If the brake
( £ o output is active, the fast stop ramp is used to decelerate the motor before applying the
'\" C brake.
.\‘:. Note that Fast Stop Ramp is used only in velocity mode. In position mode, the trajectory
’\ generator handles controlled stopping of the motor. There is one exception: if a non-latched
following error occurs in position mode, then the amplifier drops into velocity mode and the
Fast Stop Ramp is used.
For more information, see Following Error Fault Details (p. 73).
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11.5.4: Diagram: Effects of Limits on Velocity Command
The following diagram illustrates the effects of the velocity loop limits.

Limited Velocity

Commanded Velocity K

Vel Limit= — =— 1‘ -

Accel Limit === =
. . ~ =
11.5.5: Velocity Loop Gains A\
~

The velocity loop uses these gains: N 7
Gain Description O\ 4
Vp - The velocity error (the difference bet N the‘actual and the limited commanded velocity) is
Velocity loop multiplied by this gain. The primary efféct of this gain is to increase bandwidth (or decrease
proportional the step-response time) as the is increased.
Vi - The integral of the velocity e ofis multiplied by this value. Integral gain reduces the velocity
Velocity loop | error to zero over time. It ols thelDC accuracy of the loop, or the flatness of the top of a
integral square wave signal. The gfror mtegral is the accumulated sum of the velocity error value

over time. \\

11.5.6: Velocity Gains Shift s O
The Velocity Gains Shift feature adjusts the resolution of the units used to express Vp
and Vi, providing morezpreciseytuning. If the non-scaled value of Vp or Vi is 64 or less, the
Low Gains Shift optlon' is available to increase the gains adjustment resolution. (Such low
values are Ilkely t&be cafled for when tuning a linear motor with an encoder resolution
finer than a m@mmet@") If the non-scaled value of Vp or Vi is 24001 or higher, the High
Gains Shift optlon 1§ available to decrease the gains adjustment resolution.

11.5.7: Velocwloop Command and Output Filters

The@‘foméloop contains two programmable digital filters. The input filter should be used
to\(gaducq e effects of a noisy velocity command signal. The output filter can be used to
\ﬁeduce%e excitation of any resonance in the motion system.

P o Two}TIter classes can be programmed: the Low-Pass and the Custom Bi-Quadratic. The
29 L.oW-Pass filter class includes the Single-Pole and the Two-Pole Butterworth filter types.
4 '.}'The Custom Bi-Quadratic filter allows advanced users to define their own filters
QY ,."\ " incorporating two poles and two zeros.

& For more information, see Velocity Loop Filters (p.161).

«<5711.5.8: Velocity Loop Outputs
A The output of the velocity loop is a current command used as the input to the current loop.
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11.6: Position Loop Setup and Tuning

Initial position loop proportional gain (Pp), velocity feed forward (Vff), and acceleration
feed forward (Aff) values can be calculated with The Calculate Function (p. 48).

Enter basic

il Click P Loop to open the screen:

Position Loop settings

EPnsitiun Loop =0 =] py »:',.
»
Profile 4
Accelerstion - - ‘MQ
L N4
A
Frafile 3 Commarded
Yelogity Welocit A
+ N
L </ 4
Limited 4
Position - . - - ‘f\‘\*
+
- Actual
T Position

Pp:l ﬁ Wt
1

Fallawing Errar

1. I 16334 ﬁ Aff:l 0 i

00% %'t = 16354

Tracking

Vv
Favitt: I 4000 counts U\ﬂndow:l mm %@ Q"
Warning:l 2000 courts \ C)
Tie: | 1 {@5 AN
[ Disable Fault sfb 633 Cloze |
[ A
. N O & .
2 Change/verify Position Loop %@me‘te{é as needed. Click Close when done.
- N
Gain Descriptioh® . «\V
Aff Accele;éfpn feed:’forward. Range: 0 to 32,767. See Trajectory Limits (p. 109).
VI VelaGity feed forward. Range: 0 to 32,767. 100% Vff: 16,384.
SeeyTrajectory Limits (p. 109).
Pp ‘Positign'fo\bf) proportional gain. Range: 0 to 32,767. See Trajectory Limits (p. 109).

{
. L SEAN)
Gains Multlplle(\

W\

qult‘fo’n loop output is multiplied by this value before going to the velocity loop. In dual
encoder systems, the multiplier’s initial value is calculated based on the ratio of motor
}‘hcoder turns to position encoder turns. See Feedback Parameters (p. 44).

Description

5é,uft (“‘('; The level (in encoder counts) at which the following error produces a fault, which stops
.\\ \(0 the servo loop. We recommend raising the fault level before tuning the loop. See
N (N Following Error Fault Details (p. 73).
A D
y ;(\ Warning The level (in counts) at which the following error produces a warning (without stopping
Y » ! the loop). See Following Error Fault Details (p. 73).
Vo X p 5 Disable Fault Stops following error from faulting. Following Error Fault Details (p. 73).
NN A\ : T
v &8 Tracking Description
& . Tracking Window | Width of tracking window in counts. See Tracking Window Details (p. 74).
\ .\:‘. Tracking Time Position must remain in the tracking window for this amount of time to be considered
'\ tracking. See Tracking Window Details (p. 74).
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Manually tune the position loop

METHOD: Minimize following error and oscillation by running profiles and adjusting

position proportional gain (Pp), velocity feed forward (Vff), acceleration feed forward

(Aff) and other settings. For instance:

= Oscilloscope o\
Trace Status: Ready o
1000 a0 >
800 20 E py 1.~
E 800 0 ‘ran ‘.-Q ’
g 400 % '.,‘
200 :
a
0.0 0.1 0.z 0.3 0.4 0.5 0.6 .7 0.8 0.9 1.0 1.1 1.2
Time (secands) \
NOTE: During tuning, observe warnings that appear to the Ieft\ef the trace.
1 z ®)
Click the Scope Tool. O 7
<,
2 rator - Profile | </
Select the Profile tab. 703
"\
3 M edoSet Perform an Auto Setup test: @
= B2 On the Settings tab ‘@(e sure-Auto Setup is selected. Auto Setup
automatically sets the followi “p meters
Profile Tab
Parameter Des,,t;r\(lﬁtlon"}.
Move Relative o -
Type ) ',;ﬁ‘ap <
Distance | 2000 edunts
Reverse and repeat Not selected
Settmgsi‘ib ;.51
Channek’ e V[ Profile velocity (green)
Cheﬂn‘hel 2 n ) Following error (white)
j | 2000
\ If the Auto Setup default profile distance is not
<\
& Qpproprlate enter an appropriate short distance.
P AN~
Y N " st Glick Start. The Profile Generator executes a short move.
L, Rl NOTES:
N\ 1) The profile may not reach constant velocity during a short move.
e Yy 2) If a following error occurs, open the Control Panel and click Clear Faults.
&~ Continued...
Q
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..Continued:
4 Function Generator Profile
Settings | Gains  Trajectory Limits I Position F‘aramsl Welocty Par
Ilaiimum Yelocity: I 5230 rpm Mowe: TWEI \: -
g i o {
Macirum Accelerstion: I 20835 rps? o iebl:l;:e 8 22‘;’?3 y v,\:.: >
tdaximum Deceleration: I 20835 rpst Q'.
Tlzcirnier Jerks I 3340 | rpss d Distance: | 2000 counts Py :\v‘ '
an A\,
Set up a trapezoidal profile by setting the trajectory limits and distance. See table:
g 3N
Trajectory Limits Tab X/
Parameter Description ‘\\ 7
Maximum Velocity A
Maximum N
Acceleration Set values typical of those expected to be( uée;i in the application.
Maximum A 4
i 4
Deceleration ,
Profile Tab A /
Distance Set the move distance to pro céa complete trajectory profile. Be sure
that this distance does not e d mechanical limits of the system.
Move Relative .&(()
7
Type Trap \&0
S
S Pp: | 5000 ﬁ %6\ &
- & <\
ar [ o ﬁ N S)
S S
= £
T | 16384 j & % \J

Adjust posmon proportional gain (Pp) to minimize following error:

= Onthe Gam\s tab se’c veI00|ty feed forward (Vff) and acceleration feed forward (Aff)
to zero. X » &
N\
= Onthe P?‘ofllegtab click Start. On the Gains tab, adjust position loop proportional
galr\(]”p) ufiti best result is obtained.
. Ql{@ Sta.rf after each adjustment to test on a new profile move.

NQ’I'ES\
\1) Toélmuch position loop proportional gain (Pp) might cause oscillation.
4 v 2) Ifa following error occurs, open the Control Panel and click Clear Faults.

e "

6 «~orAdjust velocity feed forward (Vff):
A\

Qy -\ = Velocity feed forward (Vff) reduces following error in the constant velocity portion of

ok ,"" the profile. Often, a velocity feed forward (Vff) value of 16384 (100%) provides best
ALY S results.
'\'\" = Click in the Vfffield and adjust the value.

Click Start after each adjustment to test on a new profile move.
Continued...
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...Continued:

7

Adjust acceleration feed forward (Aff):

\
>

= Acceleration feed forward (Aff) reduces following error during profile acceleration

P
y
r\ 4

and deceleration. RS
= Click in the Aff field and adjust the value. >
= Click Start after each adjustment to test on a new profile move. O
NOTES: &

.
1) If, after tuning the position loop, the motor makes a low frequency audible.@&se
while enabled but not moving, the velocity loop gains (Vp and Vi) may be lewered to
reduce the noise. If the gain values are set too low, the response to instantaneous rates
of change might be reduced (i.e., slow correction to disturbances o;'fransients).
2) If the amplifier is set up to run in position mode under analog inbu'tf&ommand, and
the analog command signal produces too much noise at the mQ&)r‘after tuning, the
Velocity Loop Command Filter may be used to reduce the ndis% further.
See Velocity Loop Filters (p. 161). =

4
i
Tune to multiple sets of profiles representing typicaLLn(ox/es that might be executed in
the application. Starting with Step 4 (p. 106), repgat the process as needed.
)|

g
"o
&
@
O &
- & N
& O
’ N A N
Co 0%
7~ 7 >
Yy \°
,,;/ ) \J
’," ’ /,\:t
» Y
A K
\\'\ S -
WV (\ v
QD /,'3
PSP
4 N,
SV @
N\
YO
"\

Copley Controls Corp. 107



Control Loops CME 2 User Guide

Test S-Curve Profile
DISCUSSION: If the amplifier will perform S-Curve profile moves, use this procedure to

tune the level of jerk. (Jerk is the rate of change of acceleration. S-Curve moves reduce RS
jerk to provide a smooth profile.) Run an S-Curve profile and adjust velocity, Q 4
acceleration, deceleration, and jerk levels until the desired profile is obtained. For RS
instance: _ ) >
Trace Status: Ready S
1200 Q 4
1000 X9
E 800 A
= 800
3 a0
200
g
00 041 02 03 04 05 06 a7
Time (seconds)
J/
1 s Profile I £ K J
<,
Q
= Trap (O
% 5 Curve ) . .
On the Profile tab, click the S-Cur@ button.
2 Adjust the following parameters to re@ent a,typical move under normal operation.
[ N,
Trajectory Limits Tab ,&\'
Parameter Descripfign .-\~
. . R NN .
Maximum Velocity Ma‘);l\l@'n sp'et?g of the profile.
Maximum Acceleration/ Maximum acceleration/deceleration of the profile. The deceleration is
Deceleration | fept to‘be:’(he same as acceleration.
Maximum Jerk & ’Thevalle of jerk set during the calculate procedure produces an S-
» | Cléirve whose maximum slope is equal to the trajectory profile slope.
,J: 1. Fhis value will produce a maximum acceleration that is not more than
A & the initial default value of acceleration. Small values will produce less
N\ <& 1 jerking but will take longer to complete move. Large values will
A~ ~’\ - produce more jerking and a more trapezoidal profile but will complete
A AN the move faster.
Profile' Tab-L)
I?Bﬁﬁce R y Increase the move distance to produce a complete trajectory profile.
»\;' Q 4 Use an acceptable value the does not exceed mechanical limits of
\\ SO the system.
A9 | Move Relative
. ",(\ “Type S-Curve
p ‘\\ .:;.
Q > .'.i v
v T\ 4
(0\.*
O\ ) ::' N\
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11.7: Notes on the Position Mode and Position Loop

11.7.1: Position Loop Diagram

The amplifier receives position commands from the digital or analog command inputs,
over the CAN interface or serial bus, or from the CVM Control Program. When using
digital or analog inputs, the amplifier's internal trajectory generator calculates a
trapezoidal motion profile based on trajectory limit parameters. When using the CAN bds,
serial bus, or CVM Control Program, a trapezoidal or S-curve profile can be programmed.
The trajectory generator updates the calculated profile in real time as position com@ands
are received.

The output of the generator is an instantaneous position command (I|m|ted pq3|t|on) In
addition, values for the instantaneous profile velocity and acceleration aré generated
These signals, along with the actual position feedback, are processe;i‘by the position loop
to generate a velocity command. "

To bypass the trajectory generator while in digital or analog pos \1 modes, set the
maximum acceleration to zero. The only limits in effect will nef.be the velocity loop
velocity limit and the current limits. (Note that leaving the pnaximum acceleration set to
zero will prevent other position modes from operating cerrectly.)

/4

The following diagram summarizes the position loop.~;
Ve
).

P
r\"
'S

~

-

v
Position L
Profile Velocity X () FPosition Loop
>, \elocity Feed Forw ard (Vff)
Target Trajectory Profile Acceleration Gain .
Position Generator :il\@cceleration Feed Forw ard (Aff) vutier T \O/::g;:;{] )
. » +
_/—\_ Limited Position w Position Proportional Gain (Pp) |

Limits: o
e Max velocity \n i
® Max accel \Fi%db%k W\ < from motor encoder or resolver
o Max decel ’ N\ ’\ ) Od----------------- from optional position encoder (on load)
® Abort decel \_ Y

Ca o

4 4

¢ ?/ \g‘/‘

11.7.2: Trajectory Limits™ «
In position mode\,,{_he trgfe‘ctory generator applies these limits to generate the profile.

Limiter Y Description

Maximum Velogity \(\ | Limits the maximum speed of the profile.

Mammurkﬁ.\\;celerétjdn Limits the maximum acceleration rate of the profile.

MamQ\J}’n Dece?eratlon Limits the maximum deceleration rate of the profile.

A@R’Dece@ratlon Specifies the deceleration rate used by the trajectory generator when motion is
\\\' ‘(];*‘ aborted.

11. %3\ Pos‘itlon Loop Inputs From the Trajectory Generator
The position loop receives the following inputs from the trajectory generator.
Description

Input

4N | Profile Velocity

The instantaneous velocity value of the profile. Used to calculate the velocity
feed forward value.

2) Profile Acceleration

The instantaneous acceleration/deceleration value of the profile. Used to
calculate the acceleration feed forward value.

Limited Position

The instantaneous commanded position of the profile. Used with the actual
position feedback to generate a position error.

Copley Controls Corp.
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11.7.4: Position Loop Gains
The following gains are used by the position loop to calculate the velocity command:

Gain Description

Pp - The loop calculates the position error as the difference between the actual and
Position loop limited position values. This error in turn is multiplied by the proportional gain
proportional value. The primary effect of this gain is to reduce the following error. A
VIFf - The value of the profile velocity is multiplied by this value. The primary effect o\f.’( J

Velocity feed forward

this gain is to decrease following error during constant velocity.

Aff - Acceleration feed

The value of the profile acceleration is multiplied by this value. The primaTgl.éffect

forward of this gain is to decrease following error during acceleration and dec}géfa‘tion.
Gain Multiplier The output of the position loop is multiplied by this value before bgiﬁa‘f)assed to
the velocity loop. '\ o4
11.7.5: Position Loop Feedback y.
oo . Vo4 .

Some Copley Controls amplifiers feature dual-sensor position loop feedback, configured
as follows: N\

¢ Single sensor. Position loop feedback comes from the er.}éoéer or resolver on the

motor. o

110

4
o Dual sensor. Position loop feedback comes from the encoder attached to the load.

(Note that in either case, velocity loop feedback comés/fr/om the motor encoder or
resolver.) For more information, see Feedback Nofe; (p 46).

Position Loop Output 0

loop.

The output of the position loop is a velocityéb%mand used as the input to the velocity

\
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11.8: Auto Tune all Loops for Linear Motors

The Auto Tune all loops feature is available for use with linear motors.

Make sure motor is mounted firmly and verify accuracy and completeness of

motor data. N
Y
Failure to heed this warning can cause equipment damage, injury, or death. o
DANGER 2
&
Tune All Loops with Auto Tune (Linear Motors) p

At any point, use Back to return to the previous screen. Use Skip to tune-the velocity loop
without tuning the current loop, or to tune the position loop withouttgnjng the velocity loop.

1 Verify the motor is mounted firmly. Also verify the accuracy and bompleteness of the motor
settings. See Motor/Feedback (p. 39). A
Current Loop p § )

( /
2 Make sure the amplifier's Basic Setup (p. 31) ang Motor Phasing (p. 75) procedures have
been performed, and that the system is capable‘af/a 10 mm move.

3 [ X2

Click Auto Tune to open the Curre@Loop Tune screen.

Cp: 180 Selecq»i\ tial

resf\grart te. tune current loop.
Ci: 192

[ Inital Move Positive

The status |nd|ca(or is blue when the amplifier is ready for tuning.

4 Ver fy\\e Initlél Move Positive setting. In most cases, this option should be set. If positive
init mo’apn is not possible, you can specify negative initial motion by clearing this option.
'F‘or m*nce negative initial motion may be used when a vertical axis is at the bottom of

ion range and the positive direction is down.

: Continued...
() 0:('
.« N p \'.
[ s 4 ( \ 4

- '\

& A
O\ ‘:‘ Y

Q
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..Continued:
5 Click Start to tune the current loop. During tuning, the status indicator is amber.
Cp and Ci values change as the text in the status box gives progress updates.
When the current loop has been tuned, the status indicator turns green, and the status box\
contains instructions for the next step. \‘ -
Auto Tune 1[
Current Loop Tune 2 N
QO
O Done ..Q‘
o 180 andwidth 1200 He _":"
5 Press next to tune velocity loop. L >
Cii 192
[V Inital Mowve Positive /.f/
\%
Stop | Mext Cancel ‘}\ 4
AN
. . AN
Velocity Loop: O
. >
6 Click Next to open the Jog screen. <,
Auto Tune Qv ﬁl
Jog o .
Joqg Speed: 50 mmyfs Position your mott\&n
the center of :@ Lange,
Jog Neg Jog Pos .
| Actual Curr @fb @U) - A
v Enable jog Curra@b o&zﬁm
" X
o CoBack, Jpext | cancel |
..?0

7 Move the motor to the éentel(af‘ |ts motion range. To use a jog move:

= Set the Enable Jog optian.
= Optionally adjust the;jog speed

= Jog the moter |n e’ther direction to move it to the center of its motion range.

Continued.. ) N ~’\ .
(N
g.\ >
‘.‘.' . .'\'
¢ vy,
(\\o" r/\«
\:l i\\ >
v >
X @
oo XN
"
- =
4 0".l

‘ﬁ\ :'\

{ p
p \
> ‘."\
. £
o ¢
o\ "o,
&9
o\
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..Continued:

8

When the motor is centered, click Next.

Control Loops

If the amplifier must apply current to hold the new position against a force (such as gravity -

in a vertical application), the following message appears:

Auto Tune Current offset required x|

& current loop offset requirement of 0,49 A&
has been detected. If you are using a verticle
system the current loop offset should be
changed to compensate For gravity,

IMake recommended change?

Cancel

i

If this message appears, click OK.
The Velocity Loop Tune screen opens:

Auto Tune

Yelocity Loop Ture

Target Bandwidth @ Ready

J_ Higher

Auto tune will attempt to make

10mm move, If your system is not//
¥p: 18 capable of a lOmm move canc ot
Wi 9 (Zh

Adjust target handu1d th

press start to tune ve 11:1; loop.

7

e

N
Q)
o
N
YO
.
::\"
N
N
A
s
PO
/ 4
\\ v
\l
-

re s;tﬁ‘fness in the holding position. Decrease bandwidth to

9 Optionally adjust the Target. %%%md-th.
TIP: Increase bandwidth form
eliminate buzzing or osclllatlons,caused when the load is removed.
, ',?‘4 \J
Continued... N ¢
N\ /,\: .
& g
o'\ -\ J
A\ '\
N\ (\ o
QD r,'3
\'. A0
‘;:" ,’0 o4
é\\o\’ A y
\:: » N »\/,o
v 4
X 0
& H
s ﬁ\ . .{'\"
Q > ."’\ v
v T\ 4
O
A s,
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..Tune All Loops with Auto Tune, Velocity Loop, continued:

10 Click Start to tune the velocity loop. During tuning, the status indicator is amber. C
Vp and Vi values change as the text in the status box gives progress updates. O~
When the velocity loop has been tuned, the status indicator turns green, and the status bex 4
contains instructions for the next step: \‘ -

Auto Tune il
velocity Loop Tune R
Target Bandwidth € Done ':‘\"’
_J_ Higher Bandwidrh 70 Hz .\:,Q
Press next to tune position loop. L e
Vpr 92 L
Vir 46 A
PO
\%
g
Stop | Back. | Merct | Cancel '\
-
'\
Position Loop: '
S 4

11 Click Next to open the Position Loop Tune screefi:)

Auto Tune ‘ﬂ
Position LOOD Tine . 6
Move Type N \‘
5 Curve WiF = 100%: (optinal settling and Fol@g) c)\\
= frapg Best Setting _|_§ Besé@

-] Reach&\\6 s& ’

Auto tu.ne Jrill attempt to make a

PRt 2ep 10un, m»oye It i%ur system is not
ViF: 16304 c?pl e of \wmm wove cancel now.
Aff: 409 N

Select’move type then press start
to tu.ne posn:mn loop.

Start | §§ !@ Back | Einish | Cancel |

12 Ve@‘the Mbve Type setting (S-Curve or Trap).

13 \\ or a@épezmdal profile, optionally optimize the tuning along the scale between Best
<" Setiling (for quicker settling) and Best Following (for less following error).

Continued
rY < ".\
Q > ."i v
v T\ 4
(0\; ’
'\ ) ::' A
K
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.. Tune All Loops with Auto Tune, Position Loop, continued:

14 Click Start to tune the position loop. During tuning, the status indicator is amber. C
Pp, Vff, and Aff values change as the text in the status box gives progress updates. WO
When the position loop has been tuned, the status indicator turns green, and the status \r; 4
box contains instructions for the next step: ™
Auto Tune 5'
Position Loop Tune 2 S
Move Type . :\"’
% 3 Curve WFF = 100% {optimal settling and Following) .\:,Q
iz A
= Trap Best Settling l— Best Fallowing £
PO
'
¢ Done \>/
Press finish to sawve tuning ,\\‘
PR 1200 wvalues and exit. .
¥ffi 16334 p \\‘
Aff: 4096 A
&
Stop | Back, | Einish | Cancel | ‘bﬁ\/
! "\
Tuning values Changed @&
@ Mews gains must be saved to @
flash after verification O
9 A\
. D
o O
S &
. A 1 A 3
16  Click OK. -

-
On the C(ME 2 Mam screen, click Save to Flash.

N\ \ O\Y

4 0'('
FrY .« 3
£ «
y
N\ ."\
v T\ 4
( y
(93¢
4
'\ N\
<
4\:»
o\
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CHAPTER

12: STEPPER CONTROLS .

A

S
This chapter describes set up and tuning steps that are particular to stepper amplifieyg.
The basic operations are listed below. Details follow in the chapter. N>
QY
- —

\/ osition Limi eyn . . .‘.‘\“.

g Set Position Limits in Stepper Mode (p. 118). A
\/ + Encoder Correction . . /.’o’

w Set Encoder Correction Gain (p. 119). \\’/
/ * e-en . /‘\\‘

Ll Tune Stepper Detent Gain (p. 120). Q

( -
( j
N
0
Q)\@
>
S
%O \\ -
,(\\% i o
& . S
PN
,.‘: ’ ,\’,
N2 Y
X \) B
N\ (\ o
&7
2O B
WoAg
\: @&
‘\\V \®\'
i:’g" <\\
& &
Poe T &
0\ ':" Y
A
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12.1: Stepper Motor Support

CME 2 supports Copley’s stepper amplifier family. Stepper amplifiers can run in stepper
mode or servo mode.

This chapter describes controls that can be used to fine-tune a stepper amplifier in .
stepper mode: Encoder Correction (p. 119) and Detent Compensation Gain (p. 120). It~
also describes the screen used in stepper mode to set Position Limits (p. 118).

When a stepper amplifier is used in servo mode, it operates as a true, closed Ioop, SErvo
amplifier controlling a stepper motor. After putting the stepper amplifier into Ser\Qmode
set it up and tune it just as you would a servo amplifier.

Position Limits (Stepper Amplifier) /

Perform the following steps to set position limits for a stepper amp\llhér/connected to an

’\
-
‘»
»

12.2:

£

encoder. =
P
Set Position Limits in Stepper Mode A
A\
1 Fozition Limits . Y .. 4
4| Click to open the stepper Position Limits‘sgreen.
=11 Q
—Following Error ——————————————————— (o
Fault: I | 0] psteps ¢ %
N
Warningl 0 psteps KQ
™ Disable Fault $(b'
~Tracking o\\'
Wil | 0 pst %O \
ricloy: psteps . % W\
\ -
Time: I A Q Q\ )
A ‘:.
‘ >
l N
NS TN
TH .
2 Setvalues forthe limits:
Y
Limit " &) | Description
Fault \') \". i The level (in encoder counts) at which the following error produces a fault,
} f."' which stops the servo loop. We recommend raising the fault level before
\}' & Y tuning the loop. See Following Error Fault Details (p. 73).
Mrnln(%\. The level (in counts) at which the following error produces a warning (without
‘\ stopping the loop). See Following Error Fault Details (p. 73).
{{.’}' Q|s§ble Fault Stops following error from faulting. Following Error Fault Details (p. 73).
) MRS Window Width of tracking window in counts. See Tracking Window Details (p. 74).
X \‘ Time Position must remain in the tracking window for this amount of time to be
QY \ < considered tracking. See Tracking Window Details (p. 74).
Nt G
& A" 3 Click Close to close the window.
O\ ) :" N\
SR |
On the CME 2 Main screen, click Save to Flash.
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12.3: Encoder Correction

Stepper Controls

For a stepper motor with an encoder, Encoder Correction proportional gain can be used to

compensate for lost microsteps.

Set Encoder Correction Gain S
SN
1 + Encoder Carrection . .
4| Click to open the Encoder Correction screen. S6
=i
ECp:I ol ﬂ '1"
»
ey Step Rate: I 0 rpm £
o
Cl | \//
(=t = ‘\ )
AN
2 Set the Encoder Correction parameters: =
s
Parameter Description="
ECp Proport?&nj'allgain used to compensate for lost
micuast)eps. Default: 0.
Max Step Rate N@}inﬂjm velocity allowed while using ECp to
. ég ect/position errors. Excessive velocity can
sult in more lost microsteps. Default: 0.
(6
S
PN
& &
Co X
b 7 ¢
X N
RN
NS /'\f .
T) Y
N <
A\ N, &4
N ( o
N p. \ ¢
QD S, 3
Q) L8
,'4.' 5 )
\ (Y
\-:}' el
O
xX¥ 0
N
0{(#
O
QS
N
(0\.‘
O\ '::' N\
Q
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12.4: Detent Compensation Gain

Stepper motors are subject to torque detent that can cause undesired velocity fluctuation
between full steps of motion. The Detent gain feature can compensate for this detent.

_ i
Tune Stepper Detent Gain §
1 r e-en . . .
Ll Click Detent to open the stepper amplifier Advanced Tuning screen.
(] x
Trace Time:|25 ms *I Start K&mp
“\'Q' (é’)
o Qq Close |
Screen settings and controls ae da@s‘ d below:
Setting DeScrip
Velocity ing@city. Default: 0.
Trace Time Length'of trace interval to be shown on screen. Default: 25 ms.
Gain (Detent Gaim epper Detent Gain value. Default: 0.
hen selected, prevents trace display from rescaling during tuning.
2 Click St uning.
3 Adj from O until the mechanical system begins to resonate. (Using a 1.8

motor with 200 full steps, this will typically occur at a velocity of 40-70 rpm.)

\'Ad' ain until the resonance increases, and then back it down until the resonance is
K i ized.
N

& Click Stop to stop the tuning.
@ 6 Click Close to close the window.

" lsa
'& On the CME 2 Main screen, click Save to Flash.
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CHAPTER

HOMING .&

A

$(\‘

13:

Set homing parameters and run optional homing tests. Perform the steps outlined bqlgw.

»

QO
H . . , .
1 4"’| On Main screen, click Home to open the Homing screen. .:\,{\
Homing x| '\
P »

Software Limit:

£
Positive: I 0 counts Deceleration Rate:l 0 rps? /;001
Meqgative: I 0 counts \> y

Disable | ,\“

(=Tl Bl (S e Current Position as Home: ==
'\
o
Direction af Motion / )
% Positive () Megative Offset: I 0 counts //
Current Limit: I 257 A
Fast Yelocity: I 150 rpm Current Delay Time: I 250|| ms

Slow Yelocity: I 30 rpm
Accel/Decel: I 50 rps?

Follawing WWarning:

fckual Cuttent:

2000 countg\‘

Horne: | Stop |

&2
§$§ .
P ‘%k'g

o \
Select the following homing-pasametérs:
2 g homing oMt

Parameter | Description
Software limits: Positive p Ry ‘Poiiﬁgn'of user-defined travel limits that take effect after homing operation.
Software limits: Negative:;‘ &
Deceleration Rate ,J: #)-Deceleration rate used to stop a motor when approaching a software limit.
Software Iimits:{DTs\abIe ‘;,\‘/ Disables the use of software limits by setting both limits to zero.
A L] y
Method =~ 3% \(\ - Homing method. See Homing Methods (p. 163).
Directior\?‘f‘Motioﬁ', > Initial direction of motion for the homing method (Pos or Neg).
o £
Fast\Y:gJBcity ,‘\.\;' The velocity used to find a limit or home switch. Also used when moving to
M e, an offset position, or a resolver or Servo Tube index position.
Slew V locity The velocity used to find a switch edge, incremental or analog encoder
p i e index pulse, or hard stop.
A0 Accel/Decel The acceleration and deceleration rate used during homing.
< #.(\ Offset Execute a move of this distance after the reference is found. Set actual
£ 4 ’\» position to 0 and call the new position home.
FaVen, Y Current Limit Hard stop home is reached when the amplifier outputs the homing Current
f v, ’ ,;'E'\ ’ Current Delay Time Limit continuously for the time specified in the Delay Time.
\”\.‘ . § Following Warning Shows the programmed following warning level.
.\:‘. Actual Current Shows actual current being applied to windings during homing.
3 Optionally click Home to begin a homing sequence. To stop immediately, click Stop.
4 Click Save to save the settings to flash memory. Click Exit to close the screen.

Copley Controls Corp.
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CHAPTER

14: CONTROL PANEL

N
'
D\
Become familiar with the CME 2 Control Panel and its functions. Perform the steps
outlined below to access the panel and its functions. Details follow in chapter. o\
N
—
A\
1
*21 Click to open the Control Panel: e
A Control Panel @ o ] 1 |
—~Status ~Monikar \\
# Mokor Output: Active ILirnited Pasition N counts
6 & Hardware Enabled: Enabled A
i Software Enabled: Enabled
% Positive Lirit: Nk Active I"’“Ct”aI Motor PR = | IS <o
c '! } i Megative Limik: Mok Ackive >
& Software Limits: Mok Active Actual Mpwlocity - _ tpr
Errar Log | ] Mot?r Fhase: o4 . @v 5
# Motion Abort Input; Mok Active N@&DSIUDI‘I, Digital Input
<> CWM Contral Program: Mok Funning
<> Haome: Mok Referenced " @ n .
AN Status: s 4/
Gain Scheduling; @ '. \C)\-‘elouty I 75 rprm
\ & c% Acceleration I 100 rps?
) Deceleration I 100 rps?
Set Zera Position @q
Disable Clear Faults ! '& ? | [™ Enable Jog Tavz FEG | ez PO |
Close |
'/ =
& \
2 See this chapter fora Con'trol Panel Overview (p. 124) and details on:
= Status Indje{ators @d Messages (p. 124)
= Control Ranel Maritor Channels (p. 125)
= Control Fun,otténs (p- 126)
. Jo,gﬁMode (p: 127)
N o
e \\." r/\ J
& \ N
v 4
\\ \@
“0 \
. ,}' \
s ‘\\ ' .{'\"
Q > ."’\ v
v T\ 4
o
A s,
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14.1: Control Panel Overview

Each of the Control Panel features labeled below is described in the following sections.

@Eontrol Panel

Monitor real-time amplifier values
and operational mode

Status indicators

Skatus

Red if fault
is active

Yellow if warning
is active

A

Display error log ——p» Error Log |

Message box—?

~Monikar
: i Mokar Output: Active ILimited Position
@ & Hardware Enabled: Enabled
i Software Enabled: Enabled Inctual Mitor Postion
i Positive Limnit: Mok Active
3 # Megative Limnik: Mok fictive
i Software Limits: Mok Active Inctual Mator Velacity
& Motar Phase: Ok
& Motion Abort Inpuk: Mok Active Mode: Position, Digital Input
CWM Control Program:  hok Running
Haorne: Mok Referenced
A Status: [iove
&ain Scheduling: Y eloity 158,98 rpm
Acceleraty 212 rps?

I 212 [rpse

~Contral

i Enable Set Zero Position |
Control functions——»
Disable Clear Faults | Reset | ndple Jog e FEG ez PO |
N
-
o\\ T Close |
(Y
N % Jog mode controls

14.2: Status Indicators and Messages

The Status area includes status indi
Any red lights indicate that motion yaﬁ*‘o

ights-(described below) and a message box.
e inhibited.

Indicator

States/Descriptiof~ s\~

Motor Output

State of the PWM'alitput stage. Red if the output stage is inactive (disabled)

Hardware
Enabled

State of the har‘aWare enable input(s). Red if one or more enable inputs are inactive.

Software
Enabled

Ce 0.
State of,t@s’oftst.rg‘énable. Red if the amplifier is disabled by software.

. «

Positive Limit

S,ta’te of the,pesmve limit switch input. Red indicates an activated positive limit switch.

Negative Limit <yt

@tate c{fhe negative limit switch input. Red indicates an activated negative limit switch.

Software A
Limits &\

Sta\t‘g of the software limits. Red indicates an activated software limit.
/. >

Motor P@Se

‘\

i\ [ndicates a motor phasing error. Red indicates a motor phasing error exists.

Mqhq}»“Abon

haput :‘\

State of the programmed Motion Abort Input. Red indicates the input is active.

\CVM Cantrol
" Program

Status of the CVM Control Program.

Home

Indicates whether the axis has successfully been referenced (homed).

3 CAN Status

Status of the CAN Bus. Yellow indicates CAN warning limit reached. Red indicates bus
error detected. (For DeviceNet, see the Copley DeviceNet Programmer’s Guide.)

Gain Scheduling

Indicates whether Gain Scheduling (p. 187) is active.

%)

The fault indicator goes red when a fault is active. Check the status message box for a

description of the most recent fault; Fault: Under tiokage
Check the Error Log for a full history of faults and warnings.

AN

The warning indicator goes yellow when a warning is active. Check the status message

box for a description of the most recent; *aming: Pos Outside f Tracking Window
Check the Error Log for a full history of faults and warnings.

Message Box

Displays status descriptions.

124
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14.3: Control Panel Monitor Channels

Control Panel

The Control Panel Monitor channels can display real-time values on up to three separate
variables. The procedure follows.

Set up a monitor display channel ©
~Monitar X
ICommanded Position LI counts ‘,: \,
:.\"
Inctual Makar Pasition LI counks “Q .
R
ILimited Paosition LI counts A 2
Mode: Position, Digital Input /'f \]
4
Click in the list box and select a variable from the list. Disabled disables the
display. Other options represent the following amplifierxalues:
¢ Actual Current ¢ Following Error / N e Passive Load Position
o Actual Motor Velocity e Commanded Curre;lt’ J e Limited Position
¢ Actual Motor Position e Commanded Vgoci'ﬁ/ ¢ Analog Command
e Actual Load Velocity ¢ Commanded os'rf‘lon e Bus Voltage
e Actual Load Position o Profile Velgsity o Amplifier Temperature
o Velocity Error o Profil @celerahon ¢ Motor Phase Angle
Mode: Displays the amplifier: sent operating mode. In camming it also
displays the active cam ta% umber
D
S RO
H
?; ® 4 ) \J
NS /'\: ’
A » - .
a\\ “\’/
A N, &
VN O\
. '\\,
QD N
QY L6
"0" 3 o,
\ 'O
SV @
v N\
\\ \(b’
.‘0 &N
A M
&
QY &\
v A
(o ¢ : €
AQ 5 N
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14.4: Control Functions

The Control area of the screen provides functions related to overall amplifier control. The
screen options vary with model and configuration.

Use the Control Panel Control Functions ‘(()"
Contral >
Enable | Sek Zero Position | 2 I\ f:
Disable Clear Faults Reset d :}"
| | | &

Control the operational state of the amplifier using the buttons as d/esQ'riB.ed below.

Control Description .
Enable Click to software enable the amplifier. \’,;.’
Disable Click to software disable the amplifier. N
Set Zero Position Click to set the amplifier’s actual positiorl,cbm‘ﬂter to zero.
Clear Faults Click to clear all amplifier faults. A
Reset Click to reset the amplifier. ~\/

'S '//

/

Risk of unexpected or uncontrolled @ion.

Using the CME 2 Set Zero Positio/g&ction while the amplifier is operating under

external control could cause u cted ©on uncontrolled motion.
Failure to heed this warn@can cause equipment damage.
WARNING S \&
A
&, AN
’ (\ RN )
Co 0%
o’ &
&S 4 \J
“ o
Y &
\ o
\ '\ £ Yy
u\ “\’1
A N, &
AN ( 4
« \¢
(N
- N/
& B
‘l"' .’o o
',
;\\," e,
\‘; 4 . ‘{I
> N\
X 0
&7 A
’ g 0:.
< - \/
N
4 £ "('
« ﬂ\ p \".
f \ 3 4 ’,\ 4
- ,;\’,
(0\.‘
o\ - N
£ \:»
.\
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Control Panel

14.5: Jog Mode

Jog mode provides a simple means for generating forward or reverse commands, as

shown in the procedure below.

Run a move in jog mode

I . AR
1 To put the amplifier in jog mode, set the Enable Jog option.
2
2 Set up a jog move by setting the following mode-specific parameters: (\ v
Mode Parameter Description 3}"
Current Current Current applied to the motor. Limited by current loop Céntintous
Current.
Warning: Unloaded motors may, depending on tqrgue/settlng,
ramp up in speed very quickly.
Velocity | Jog Speed Velocity of the jog move. Limited by velocity\ldt)\b Vel. Limit.
P4
Position | Velocity Velocity of the jog move. Limited by veldgity loop Vel. Limit.
Acceleration Acceleration limit of the jog move. ( )
£ N
Deceleration Deceleration limit of the jog move.-”
/ ~ 4
3 Command the move: )
o
Mode Steps U
Current | o« Hold Pos to apply positive currer@o\the motor or hold down Neg to apply
negative current to the motor.
¢ Release the button to co&g&d zeroycurrent.
Velocity |« Hold Jog Pos to com@ a f({rward velocity or hold down Jog Neg to command
a negative veI00|ty
¢ Release the butfo}r (o] corgmand zero velocity.
Position | « Hold Move Pos to geherate a forward move profile or hold Move Neg to
generate a’negat»@move profile.
o Release‘the button to stop movement.
NOTE Position mode j jog is accomplished by continuously updating the
coﬁrmandedzposmon If a following error develops with Following Error Fault is
|sabled "motlon will not stop on button release. Instead, it stops when actual
\«‘ posLtan = commanded position.
QY -
~"'.'\‘ )
\ ( . 0'
\-:}' N
O
XX 0
& A
&
N\ ,"\ g
¥ A
(o ¢ : K’
O\ ) \‘:' N\
Q
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Control Panel
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CHAPTER

15: Scope TooL .&
>

*

This chapter shows how to use the CME 2 Scope Tool to program and test motion .

the chapter.

Click to open the Scope Tool:
Eﬂscilluscnpe =10] x|

Trace Skatus: Ready

il sl Position Params | Welocity Params | Measurement |

Trigger Setup |

[~ Auto Setup
[~ single Trace
[~ &uko Scale Lock

Trace Time:|1.255

.

Sample Rate: Zms

Record | Stop Trace | Clear | {Clnse

nction Generator and Profile Tabs (p. 131)

Trace Channel Variable Parameters (p. 132)
Trigger Setup (p. 133)

= Trace Time, Sample Rate and Single Trace (p. 134)
= Scope Display Parameters (p. 134)

= Auto Setup (p. 135)

=  Measurement Tab (p. 136)

= Control Loop Parameters in Scope Traces (p. 137)

&

%
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15.1: Scope Tool Overview

The Scope Tool can be used to tune the amplifier, monitor performance, and perform

diagnostics. Function Generator and Profile Generator can drive the motor without .
external control. Auto Set Up feature sets typical initial values for scope parameters. o
=lof x| &
' o

Trace Status; Trace Canceled - Ready To Start Mew Trace »
.~
5000 — . N

Scope Trace ==

Welosity (rpm)

Time

Function Generator I Profilel Settings | Gainsl Trajectary Lim\tsl Position Paramsl welocity Params |y

Apply To: IPosition A l " Auko Sekup .
= " Scope settings and

Single Tra&‘
[~ Auto Scale Lock control loop parameters

Trace Time:|500 ms ¥

Sample Rate: Zms

; - [
._ﬂ Recard® top Tr  Clear | Close :4—- Scope controls

| <—— Status message bar

Function/Profile

Generation Function: ISquara Wave VI
Amplitude: 8000 counts
Frequency:

Start

{Shop

< A
Button Descriptiqﬁ’b’\
Record Beginsf@ding ajtrace.
Stop Trace Stop@éord\img a trace.
Clear Ok@rs the‘fga?;e from the screen and trace data from buffer.
Close 1 Closes the scope tool.

NOTE: When Actual C,u’ment [ drsplayed the Scope Tool status message displays the
true rms current measufed during the trace period. To calculate the rms value for a
portion of the dlsp.layed waveform zoom in to that portion of the waveform by selecting it.

o\'l

Run a mQ‘ve Wi‘th the Function Generator or Profile Tool
1 Click o@he Fu'nct/on Generator or Profile tab.

2 Ad}Qét Fqnotlon Generator or Profile settings, scope tool settings, gains, limits, and
pai’ame\’(ers (as described later in this chapter).

3, "\ ClleK\Start to begin move and trace. Click Stop to stop the move.

0‘.

K 0’:" Monitor externally controlled motion
Nt ('31 As required, adjust scope tool settings.
@ o 2 Click Record to begin trace.

& 3 Begin move with external controller. Click Stop Trace to stop the trace recording.
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15.2: Function Generator and Profile Tabs

The Function and Profile generators can provide inputs to the different control loops for

tuning and diagnostics purposes without using an external control source.

Funiction Gengratar | Profils | Function Generator  Profile |

Scope Tool

r ; 4
e e | g T QO
Function: e " mbsolute ("sc:rve 8 Ve
awpituce [ 047 A Disterce: | 2000 courts x$ T:
Period l—‘IU ms ™ Reverse and Repeat ,:,\'r
Start Stop Start | Stop \“Q ’
n "
The Start button starts the function or profile generator. The Stop button stops the
generator and aborts any profiles in progress. /; D
/’
15.2.1: Function Generator Tab \§
Parameter | Description £ N
Apply To Control loop to which the Excitation will be applied: Currégt (available in all modes), Velocity
(available in velocity or position mode), or Position (available in position mode only).
Excitation Excitation (motion function) that will be applied to the control loop selected in the Apply To
list box. The choices vary with the control loop !e@ ed:
Selected Control Loop  Excitations Atailable
Current Sine Wave,f3qguare Wave, Step Forward, Step Forward and
Reverse,@ Impulse
Velocity Sine ve, Square Wave, Step Forward, Step Forward and
R
Position ‘XQ\'@ Waye; Square Wave
Amplitude Amplitude of the commar@’\jnlts vary depending on the value chosen in the
Apply To field. ) N
Frequency (Sine Wave and %i@e W@%:e only.) Frequency of input command cycle.
Period (Step Forward} Step Fq:rWaFd and Reverse, and Impulse only.) Duration of each input pulse.
5 «ll »
15.2.2: Profile Tab & N°
Parameter Descripti\on S
Move Rela‘tkve Moves axis a specified distance from the starting position.
At}SOIutes‘Méves axis to a specific position.
Type ] \I'rap.QcS -Curve.
Distanc&\',-\ Dlstance for Relative move.
Posmgn Target position for Absolute move.
&verse Qnﬂ" (Relative move only.) When selected, will continuously generate forward and reverse moves
\ epeqtfo of the distance specified until Stop is pressed.
& »
&
QY &\
ot P o
(o ¢ : K’
AQ 5 \
Q
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15.3: Trace Channel Variable Parameters

Choose a trace variable for display in a Scope channel

Click the channel button.

Channel 3 Trace Yariables il
Category Trace Yariable X
Disabled Analog command YON
Current Bus voltage ,’\. \ >
Welocity Analog sin input K
Paosition analog cos input uQ
Acceleration Terminal Yolkage Stepper * \“ 4
Yoltage Terminal Yoltage Serva p, |\
Miscellaneous
Digital Inputs A
Digital Cutputs LN
Event Status Faulks \,/
Event Skatus Warnings ‘\‘ ’
Event Status Misc, ./. \
o] | Cancel | )
A\
e > 4
2 Choose a category and a trace variable. //
Category | Trace Variable /Category | Trace Variable
Disabled | <Channel disabled, no &) Misc. | Motor Phase Angle, Amplifier
associated variable> &Q) Temperature, Hall States
Current | Commanded Current, Actu Q} Digital Inputs | Digital input line states
Current, Limited Currena\
Velocity | Profile Velocity, » Digital | Digital output line states
Commanded Velocit \\ ° Outputs
Limited Velocity; Actual - >
Motor Velocity;@ctual l:6ad
Velocity, Unfiltered Motor
. . »
Velocny’,,’v)z/aﬁcny\ ELr'or
Position Commemded Posﬁion, Event Status | Short Circuit, Amp Over
Limited Po. \'\l‘tipn, Actual Faults | Temperature, Over Voltage, Under
'c}_ad Pogition, Actual Motor S_ee Fa)ult Voltage, Motor Over Temperature,
«Position;‘Following Error, Configuration | Feedback Error, Motor Phasing
N Pa§siv} ‘Load Position Parameters | Eyrgr, Following Error, Command
. v (p-70). Input Fault, Amplifier Fault (a
\\\ R latched fault is active).
Ac@e’%ratio’q} 'Profile Acceleration Event Status | Current Limited, Voltage Limited,
_f}' Fios Warnings | Positive Limit Switch, Negative Limit
> o & See Custom | Switch, Following Warning, Velocity
‘\\ \(O EYent Limited, Acceleration Limited,
SO LY Functions | positive Software Limit, Negative
A ' (p- 54). | Software Limit, Pos Outside of
= . > Tracking Window, Vel Outside of
P QL Tracking Window.
QY \ 4 Voltage | Analog Command Event Status | Amp Disabled by Hardware,
” T Bus Voltage Misc. | Amp Disabled by Software,
X ; § Analog sin Input See Custom | Attempting to Stop Motor, Motor
N o7 Analog cos Input Event | Brake Active, PWM Outputs
AN Terminal Voltage Stepper Functions | Disabled, Position Has Wrapped,
\ Terminal Voltage Servo (P-54). | Home Switch Active, In Motion,
Phase Not Initialized.
3 Click OK.
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Scope Tool

15.4: Trigger Setup

Set up Scope trace trigger (manual setup)

1 . Trigger Setup |
———— gg .................... p C|ICk Trlgger Setup to open the screen:
Trigger Settings : x| AN
Trigger Tvpe: IEvent Skatus Rising Edge LI el ':
/' 4
Trigger O IChanneI 1 vl “Q".\
R
Pasition: ILeFt vl y -:.'
Lewel: I A
LEWVE /,. 0/
Evenit Status Eit: Current Limited \} /
AN
Ok | Canicel | \
( \‘
0 0 B /
2 Choose from the settings described below: p <
N
Setting Description 'S o
Trigger Type Selects trigger type. v
e Immediate Trigger: Trace begins @sjsoon-as Record is pressed.
» Rising Edge: Trace triggers when (afterRecord is pressed) the trigger signal rises
though the trigger level setti
¢ Falling Edge: Trace tri when)(after Record is pressed) the trigger signal falls
though the trigger le tting !
e Above Level: Tracé':p'lggeQ\vhen the trigger signal is greater than or equal to the
trigger level sett\@. MQ
[
o Below Level; ﬁ‘}aoe triggérs when the trigger signal is less than or equal to the trigger
level setting. "~
o Functigt(Gener{tor: Trace begins in synchronization with the Function Generator.
e
* Move Stari{position mode only): Trace begins in synchronization with the trajectory
~generataf.y
. ‘:‘Evem‘étatus Rising Edge/Event Status Falling Edge: trigger on the rising or falling
\§\ egdé‘df changes to events chosen in the Event Status Bit setting (below).
\ ;'I't\but Level High/Input Level Low: trigger when specified input is high or low.
e \4 . ~\‘.o'0utput Active/lnactive: trigger when specified output is active or inactive (note that
\V ] outputs can be configured to be active when high or low). (Not available on Accelus or
( ’}' N Junus.)
\Trlggqrf@f Selects which channel will be used as the trigger signal: 1, 2, 3, 4, 5, or 6.
.;t. Posﬂbn Selects placement of the trigger event on the screen. (Value is not configurable for
Q RN Immediate, Function Generator, or Move Start trigger types.).
g ’\. o [eft for optimal viewing of events following the trigger.
\ \\ e Middle for optimal viewing of events preceding and following the trigger.
,;'(. * Right for optimal viewing of events preceding the trigger.
Level Sets the trigger level, in units appropriate to the channel selected.
Event Status With an event status trigger type selected, choose the event status word bit that will
Bit trigger the trace. For descriptions of the event status word bits,
see Custom Event Functions (p. 54).
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15.4.1: Auto Trigger

The Auto Trigger option automatically sets the trigger type to Function Generator or Move
Start, depending on which generator is being used. Note that Auto Trigger is automatically
selected when Auto Setup is set.

15.5: Trace Time, Sample Rate and Single Trace o
Trace Time sets the length of the recorded trace. XN

Sample Rate is the rate at which the signals are sampled. The rate depends on thg trace
time, the number of channels selected, and which variables are being traced. ol

Single Trace puts the scope in a single trace mode of operation. In this mode‘:\the trigger
is not re-armed after a trace until the user presses the Record button. Single Trace is

automatically set by the generators in certain cases. Y
LN
= Y& 4
15.6: Scope Display Parameters N
The user can set the line style and other scope screen prefe[ehé‘es. Right-click on the
scope screen to display the menus, as shown below. S

Trace Status: Waiting for trigger position delay to expire
1500

1000
S00

u]

Position (counts)

-500

-1000

-1500

The Scope display parameterscgr%d:e\sbfibed below.
Menu Parameter < | Desc\:iﬁtion

Line Style line & A‘ji.ne connects the plotted data points.

£5 7

plus \',;" NThe Scope plots data points as plus signs, with no connecting line.

cor}nect'edphfs Data points are plotted as plus signs and are connected with a line.

Preferences qﬁti‘—alias:ind' When anti-aliasing is selected, the Scope smoothes out any screen-
\"\ & > related jaggedness in the displayed trace. Use of this feature may slow
N\ QW down the refreshing of traces on slow computers.
\-_\ gﬁid\ When selected a grid is displayed on the scope screen.

4 \ v 0.“
15.6.1: Auto/Scalé’and Auto Scale Lock
Tb'e- Scer’"éutomatically scales the display axes to optimally display all channels.
& ith{\‘&o Scale Lock selected, the y-axis locks its scale for all subsequent traces.

.
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15.6.2: Zoom

Zoom in on a Trace Segment
1 Hold the left mouse button down while dragging a box around the area of interest. (

Trace Status: Trace Canceled - Ready To Start Mew Trace p '\ 4
S
Ay
|'HlJP'.'L,-..'hwh'lf'",r" IWWIIH'H {'W |fr'1 Nl .‘ﬁ “‘!Iif "P \
| | | 2>
| | &
‘ ‘ »-'\"
\ | Y-
I ‘ || '1! |H'\]| {
'a""i“ﬁ’"p""ﬁ“”'fu' p' I||J "Hlal lI-J“ H |.' / r‘ L ﬁ*'Hk!Lfllﬂh A
X
2 Release the button to let the display zoom in on the selectea area.
Trace Status: Trace Canceled - Ready To Start Mews Trace >
1l
| IIII|| IIII ||_| Ili
f ( | | A RA f
) lllll I|| || ||I || \ | l rI!] rn" ‘nl |
f V7] 1 1
I \ || | | i! |II FII| IIII III| ll.l |I| ||||I ||
A B
|
S %
3 To restore the normal 2o6m svel immediately, left-click anywhere on the trace.

(Normal zoom Ievel “s"also restored when the next trigger event occurs.)

N

15.7: Auto Setup O

Y
With Auto Sé‘t Up.Selected, if the function generator tab is active, CME 2 automatically
sets the eope settings and the function generator's amplitude and frequency/period to
best suitthe flinction generator's Apply To and Excitation mode settings. If the Profile tab
is acﬁZVe C}VIE'Z automatically sets the scope settings and sets a standard move into the
Q;bﬂle ggn‘erator Changing any of the preset settings de-selects the Auto Set Up feature.

£ \l \
£
) ,‘{\ &
I' 0'
OO
d‘\\ 5
{ PN
N\ ‘,‘\'
v o
N ;Y
(.' N
o\ N
-
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15.8: Measurement Tab

CME 2 User Guide

The Measurement tab allows you to measure and analyze data from up to three
parameters during an interval defined by adjustable cursors. The Cursor Data area

displays a parameter’s values at the left and right cursor locations, and the difference
between the two values. The Analysis area displays the minimum, maximum, average,

and root mean square of the parameters during the cursor period.

Cursors

1600 -2000
1400

1200

o0

8

o @
o o
o o
a o

@
=]

000

Welocity (rprm)

g

b
o B

Posltlon(coums)
2 5 B
=} =}
a a
|

[}
g

0.00

Trace Statl.v Trace Canceled - Ready To Start I\v\l Trace

(=punoa) 1oug Bumogo 4

Function Generatar I ProFilel
Cursor raw data

Settingsl Gainsl Trajectory Limi

d Paramsl Velocity Params  Measurement I

Apply To: IPosition - l

> Curs

«

-

Cursor data

Delta Iin Max Avg

3
Left @t

Function: ISquare Wave LI
Amplitude: I B000  counts
Frequency:l Hz

Skark Stop |

<

rms

LUnits

5

P

T\
Sl
Q; Record | Stop Trace | Clear |

Close |

analysis

When Show Cursors |9,net SQI {fhe Cursor Data fields are inactive and the Analysis fields
show calculations based on, data from the entire trace cycle.

L

Basic Me\aéu‘re\{.ng'ht Operations

-.‘C'
.
. =
. -,
4
ﬁ 0. »
.« “ AW
A 3 y "’\ 4
v T\ 4
Pous, ’
.0
o\ N
~
NS,
o\
136

¥ Show Curs ‘ AN . .
) o display cursors and activate the Cursor Data fields, set Show Cursors.

To mé}e a c'uf'sor click on the cursor and hold the left button while dragging the cursor
det}rred location. Release the left button to place the cursor in the new location.

\‘To seféct a parameter to measure and analyze within the cursors, choose a channel in
onésof the three channel lists on the Measurement tab:

Copley Controls Corp.
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15.9: Control Loop Parameters in Scope Traces

The Scope tool provides convenient access to all of the control loop parameters that

might be used in tuning and diagnosing an amplifier. The user can adjust these C
parameters and see the results immediately on the scope. Control loop parameters are N
accessed through a set of tabs, shown below. \r;\ 4
Settings  Gains I Trajectory Limitsl Position Paramsl Welocity F‘aramsl Measurementl \:(‘
Position Welocity Current
Pp: Im ﬂ Ypi Iﬁ ﬂ Cps Im ﬂ 'r:.: 4
<S¢
wr [ 0 o w [ o = a [ e o {\
. Iﬁ ﬂ Cukput Filker Fe: p 8 .
200 2\ VY
//'

N\
Note that the parameters represented on these tabs can also pe{afccessed through the
screens used to configure the control loops and the digital pésition input. Changing a
value in the Scope tool automatically updates the value on the other screens where it
appears, and vice versa. C

E>
Control loop parameter tab descriptions follow. 7

P
15.9.1: Gains Tab g
The Gains tab provides access to all of the g{ms appropriate to the operating mode, as

described below. <<
Modes Gains Description‘\(b\ For More Information
Pp Position Io@?oportional gain.
Position mode g Accelerahoh feeq@orward Trajectory Limits (p. 109)
only cce er@ﬁ& e a(orwar . j y p. .
Vit Velq@y feegl{o)wa rd.
B Vp Vélocity laop proportional gain. Velocity Loop Gains (p.
Position or Vi VeloGitv loop intearal aai 103).
velocity mode i &, eoE,Ly oop integral gain.
only Outputy Velat:ity Loop Output Filter cut-off frequency. | Velocity Loop Filters (p.
FilterFc S 161).
\ "% Current loop proportional gain.
All modes wt \C}.D ‘7, P p P - 9 Current Loop Gains (p. 99).
A\ Ci ey Current loop integral gain.

15.9.2: Trajectafy Limits Tab
In pog&}%n m,g'gié, the Trajectory Limits tab can be used to set trajectory limits.

% B -
SetEiQ}] Gains‘{j'-ﬁ]ECtDW Limits | Pasition Params | Yelarity Paramsl Measurernznt |

» »
‘\\ \%
.:C' Ma)?h.‘}m Welocity: I 1500 rpm
* :~Q . ‘M.aximum Acceleration: I 500 pps?
< 0:(.
.‘ RN o\ Mazximum Deceleration: I 500 pps?
N\ ."\ ’
- (’;,\' Mandmun Jerk: I 20000 rps®
65
o\ ‘::' N
@\ For more information on the velocity and acceleration limits, see Trajectory Limits (p.
109). For more information on the Maximum Jerk setting, see Test S-Curve Profile (p.
108).
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15.9.3: Position Loop Parameters
In position mode, the Position Params tab can be used to set position loop parameters.

Settingsl Gains| Trajectary Limiks

Position Tracking

Window:l 1000 counts

Tirne: I 10 ms

Pasition Params | Welocity Params | Measurementl

Actual Position: 21319725 counts

Set Zera Position |

Following Error:

[~ Cisable Following Errar Fault

I 4000 counts

CME 2 User Guide

«
AN
'
»
AN
£ -
YO
V'.’
QO
y
N
N

£
Set Zero Position sets the amplifier's actual position count to zero. For more information
on the other settings, see Position and Velocity Error Notes (p. 72). ,/‘. )
N

15.9.4: Velocity Loop Parameters
In position and velocity modes, the Velocity Params tab can bebsed to set velocity loop

parameters.

-

Settingsl Gainsl Trajectory Limits | Fosition Params  ¥elocity Params | Measurementl

Welocity Tracking

Window:l 500 rpm
Time: I 100 ms

N\
Accel Limik: I 1000 tps? o\

Decel Limit: IW gooQu

cﬁ

For information on the Velocity mlgf\ parameters, see

Position and Velocity Error No@ p:
Velocity Loop Limits (p. 102) ,

L)

r}/ '
RN
-
&
Y &
NS o
TH p .
¥
u\\ -\ J
R
N N\ &4
N ( o
S
L ¢
QD /,3
S
L} ."
%) )
O
;\\," A
W .‘\/f
.l
& A
&N
QP N
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#2). For information on the limits, see
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15.10: Scope Files

The Scope Tool can save trace data in Copley Controls scope files (.sco files) that can be
opened later with the CME 2 Trace Viewer. Simultaneously, a version of the same trace is
stored in a comma-separated text file (.csv) and a tab delimited file (.txt), either of which .
can be opened with a spreadsheet application such as Microsoft Excel (or other ~ud
programs) for mathematical analysis. The format of the .csv and the .txt file is the same;:"‘\

Column 1: time

Column 2: Trace Channel 1 .
Column 3: Trace Channel 2 (if used) QO
Column n: Trace Channel n (if used) “{\ g

NOTE: By default, scope files are saved in the ScopeData folder in the CME:?i‘lﬁstallation
folder. For instance, c:\Program Files\Copley Motion\CME 2\ScopeData. Use these

procedures to save and view trace files: o\
. P4
s

Save trace data: .\\‘\
A

Generate the trace you wish to save.

~

A\
7 i
o] Biok

In the Oscilloscope window, click the Save/to Disk icon.

v/
When prompted, enter a File Name. If needed/favigate from the default ScopeData
folder to another folder where you wish to stéfe the file.

<
Click Save to save the .sco, .txt, and @files in the same folder and close the screen.

o>
\o
@% N
2 O
R
r% g\'
0 N\~
&
K oo g
"« p W,
AN w8
X .
N (.“
. N
o B
&
\ Y W
SV @
% \g
‘\\ \(O
ot N
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View a trace file:

1 On the Main screen, choose Tools>View Scope Files to open the window.

2 Click Open File. When prompted, select the name of the file you wish to open.

Then, click Open to display the file in the Trace Viewer window.

(‘ITral:e Yiewer {square_wave_sample.sco)

Si

ettings Measurementl

~Function Generator
apply Ta:  Position
Excitation: Sguare YWave

Amplitude; 2000 counts

Period: 2 Hez

~Trigger

Type: Function Generator

Apply To: BiA

Position:  MfA

Lewel: IE

Close |

o
The Measurement tab al
parameters dt

N\

ws you to measure and analyze data from up to three
ring an;interval defined by adjustable cursors. See Measurement Tab (p.
136). N R0\

140
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CHAPTER

16: DATA, FIRMWARE, AND LOGS .~

A

Q)
This chapter describes how CME 2 manages amplifier data and firmware, how to .
download firmware, and use the amplifier logs. o\
‘\ W
. Amplifier RAM and Flash Memory (p. 142) p _";"
. Disk Storage of Amplifier and Motor Data Files (p. 142) A
XY
. Data Management Tools (p. 143) N
AN
. Amplifier Firmware (p. 144) 2
'\
[ ] - 4
Error Log (p. 146) (/f 3
J
. Communications Log (p. 147) <)
'O
o
&
S
%O \ -
- & N
O
,'1 . S
?l?/ \QJ‘
,:: ’ ,\’,
V' JON
\\"\ .‘::\'./
N (\ v
& o
2O B
WoAg
\: @&
- \v \®\'
l:‘\‘. <\\
AX ' \~
& T &
O\ ':‘ Y
Q
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16.1: Amplifier RAM and Flash Memory

Amplifier RAM holds status data and certain user-entered data during operation. Its
contents are flushed when the amplifier is reset or powered off. Flash memory
permanently stores the data. The contents of flash are loaded into amplifier RAM at

power-up or reset, as described below. :\ y
Amplifier RAM Flash \. v
Contents erased when amplifier is reset or Permanent. Contents retained when the amplifier is reset
powered off. or powered off.

Initial contents read from flash on power-up. Modified only by using a Save to Flash tool oéyklosmg
Contents then updated in real time to reflect certain screens (Motor/Feedback, Basic Setup Homing, or
certain operational conditions and changes CAN Configuration), whose contents are autematlcally
entered with CME 2 software. At any time, the | saved to flash upon closing of the scréen,”
user can use CME 2 to restore data from flash £
into amplifier RAM. \/,% WV
. . . . Th Y4
As described below, some data resides in flash only, some in amplifier RAM only, and
some in both. /.\\
Data Resides In Data =N
Flash only This category incluﬂe/s all data represented on the

Motor/Feedback screéen, Basic Setup screen, and CAN
Conf/gurat/on’sge/en This data is automatically saved to
flash as sgon as its entry is confirmed (when the user
clicks the appropriate Save to Flash button, or closes the
screen).(>

Flash and amplifier RAM Inc]u‘a@s all user-entered data represented on other
ens, such as gains, limits, and /O, faults, and regen
ttings.\Initial values for this data are factory-set in flash.
$ They.areloaded from flash to amplifier RAM with each
& power-up or amplifier reset. This data is saved to flash only
% \when a user clicks the appropriate Save to Flash button. It
N\ s flushed from amplifier RAM with each power-down or
(\\\% - amplifier reset.

Amplifier RAM only . Y 5 Includes operating status data such as actual position,

24 cy actual current, and amplifier temperature. Such data is
) N\ never stored in flash. It is flushed from amplifier RAM with
)y * each power-down or amplifier reset.

/\’

16.2: Disk Stqrage sof Amplifier and Motor Data Files

At any time, fhe qs\’e,r can save certain data from amplifier RAM and flash memory to a file
on disk, Ebm the-Main screen, the user can save all user-entered data represented on all
screfkn‘?.' the 'data described as Flash only and Flash and amplifier RAM on p. 142). This
data Sav;ad in a Copley Controls amplifier data file with a .ccx filename extension.

E'fom the “Motor/Feedback screen, the user can save all data represented on the
'\AotoQ‘Feedback screen. This data is saved in a Copley Controls motor data file with a
7 .oemfilename extension.

O \A ccx file can be restored to return the amplifier to a previous state or to copy settings
PO ,\ “ from one amplifier to another, as described in Copy Amplifier Data (p. 151).

’,\'
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16.3: Data Management Tools

16.3.1: Amplifier Data Management Tools
Operations performed using the amplifier data management tools at the top of the Main RS,

y

screen (shown below) affect amplifier settings, including motor/feedback data. (CVM W
Control Program data is not saved by these operations.) RS
y
File Amplifier Tools Help . . o J
d o ' ::\"
: Eﬁ %] 'ﬂ ﬂ E:H ﬁ  Amplifier Data Management Tools “{\’
) N
g . p, "y
The amplifier data management tools are described below.
Icon Name Description £
Save amplifier | Saves all data represented on all screens to a disk file\with a .ccx filename
data to disk extension. QN
Restores amplifier and motor data from a .cekfile'to the PC and amplifier RAM
Restore and flash memory. Note that only certain datais saved to flash by this operation
ﬂ amplifier data (the data described as Flash only on p. d42). To assure that all data (including
from disk the data described as Flash and ampﬁfigr AM) is stored in flash, use the Save
amplifier data to flash tool. 7o,
Save amplifier | Saves contents of amplifier RAMt}) amplifier flash memory.
data to flash 703
Restore Restores contents of amp\ﬂf'yar flashimemory to amplifier RAM.
ﬂ] amplifier data <
from flash Q}
To use a data management tool, cli@e icon-and respond to prompts.
16.3.2: Motor Data Management Tg@ls \“
. . N\
Operations performed using th\éﬁdatamanagement tools at the bottom of the
y .
Motor/Feedback screen (sho@n below) affect only user-entered data that is represented
on the Motor/Feedback séreen; s
e o
e AN Sl
Motor/Feedback v v 4- Calculatel OK | cancel | ‘
Data Management ToQls ! :
a\\ 4 “\’/ .
The motor data"-management tools are described below.
Icon | Name ¢ €)" Description
:\\S.ave' \bt;)r Saves only motor/feedback data from the PC to a disk file with a .ccm filename
1 data g extension. Amplifier data that is not represented on the Motor/Feedback screen
jatato disk . S . . )
S SO/ is not saved in this file, and this operation does not affect any .ccx files.
\‘ﬁ? Q;" Restores only motor data from a disk file with a .ccm filename extension to the
W Restore motor . . .
o \ig . PC. Amplifier data that is not represented on the Motor/Feedback screen is not
Vals, data from disk
, Q 2 affected.
) MRS "‘ Saves the contents of the Motor/Feedback screen from PC to amplifier flash
1 '."\" Save motor memory. Amplifier data that is not represented on the Motor/Feedback screen is
,‘ \\ data to flash not saved. Can be used to assure that all changes are saved to flash without
,;'\', closing the Motor/Feedback screen.
; \ ¢ Restores only motor data from amplifier flash memory to the PC. Amplifier data
) Restore motor | that is not represented on the Motor/Feedback screen is not affected. Can be
- data from flash | used before closing the Motor/Data screen to restore settings to the previously
saved values.
To use a data management tool, click the icon and respond to prompts.
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16.4: Amplifier Firmware

The amplifier’'s flash memory holds the amplifier’s firmware. As needed, perform the
following steps to obtain new firmware and download it to amplifier flash memory.

NOTE: Firmware can only be downloaded to an amplifier via a direct serial port

connection between the amplifier and the PC. CME 2 does not support downloading \';\ 4
firmware to a node amplifier via a multi-drop gateway amplifier. \:(‘

NOTE: To check the firmware version currently loaded, click the Amplifier Propertles.
button or choose Help->About. .t, 4
WARNING: Do not power down or disconnect the amplifier during firmware doleoad.

R Y

-
S
.

Download Firmware to the Amplifier K

1 On the Main screen choose Tools->Download Firmware to oper\fre'Download
Firmware window.

Download Firmware x| /.\

@ Do you want to save your data before ( »
downloading new firmware? ( 5 4
&
[ | Cancel | //
g
2
2 To download new firmware without sa\gb{&mplifier and motor data, click No
and then proceed to Step 4. $
X
3 To save amplifier and motor da%%r bagkup purposes before downloading firmware,
click Yes. N
N\
CSETES
[+ Save Data To Dj 6

[v Save Dat

§ancel
(&%

\Ghoose Whether to save to disk, flash, both, or neither.
'x, Clrg 6K to save data and continue to select a firmware image,

..\ ar elick Cancel to continue without saving data.
, (\ i " }f Save Data to Disk was selected, use the Save Amplifier Data to Disk screen to
5% .Y browse to the folder where you want to save the .ccx file. Then enter a name in the
& \x Name field. Then click Save.
QY :.'{ y When the Firmware Images window appears, proceed to Step 4.
& Continued...
o\ ‘:‘ N
Q
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...Download Firmware to the Amplifier, continued:

Data, Firmware, and Logs

4 Use the Firmware Images window to locate and select a firmware image file.

= S
~
Look in: IE} Firmwarelnage LI I ) ‘(\ 4
AN
N 4
O
n\"
‘.v
’l
/ »
/ 4
RN
0/'\
Vo
File narne: Jacceinet_a.32.01 -\ )i Open |
Files of type: IFirmware Image Files (*.cff) {A ! Cahcel |
5 Click Open to begin the download. A mess’aﬁ:e window displays a series of progress
messages:
riting news firmware image
|| %
When the message window. odg es, 1@% flrmware download is complete.
', ‘3
5 7 >
o4 =)
& M)
4 et
\ N
\ 1 Yy
\ 0'\’1
\\‘, T\ ¢
\\ (\ W
&\ /:3
\'. A0
e N <
f\\." r,; y
o &
P <
X 0
{{.\" ‘:\\
X l
[\ \ - y o"\ ’
Nt GO
Ious €
Q <o
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16.5: Error Log

Copley amplifiers track faults and warnings in a log in flash memory.

View the CME 2 Error Log

o(\ ’
1 ol
Click the Error Log tool on the Main screen.
o\l
::\"
2 Click a tab to view a section of the log: L

Tab Contents 1Y

Active Type and description of each active fault and warning. The contents of thls tab are
automatically refreshed as new events occur. » )

History Type, description, and time of occurrence of each fault and moR'Warnmgs since the log
was last cleared. The contents of this tab are not refreshed autematlcally as new
events occur. The contents are refreshed only when thgtét{ is displayed or when
Refresh is clicked.

Frequency Type, description, and frequency of each fault and"warmning that has occurred since the
log was last cleared. The contents are refreshed-only when the tab is displayed or
when Refresh is clicked. & 4

CAN Network | (Under CAN control only.) Status of CAN:ﬁu}s Lists warnings and errors.

To update the contents of the History or Fre%/ghcy tabs, click Refresh.
* &
To save the log to a disk file, clickg@ave to Disk icon on the log screen.
Then navigate to the approprlat(eo(fb der,enter a File Name for the log, and click Save.
a\
5 To clear the log if needed, pﬁeoé’s C(éar Log. (Contents cannot be recovered.)
6 To close the log screery dllcko.Ciése
NS /'\: ’
A » - .
a\\ “\’/
A N, &
N vy o
. '\\,
QD N
QY L6
"0" 3 o,
\ 'O
\-:}' N0y
O
XX 0
& A
4 0:’('
. o
QS
NN
AY
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16.6: Communications Log

The communications log tracks all communications between CME 2 and the amplifier. The log is

maintained in the PC’s RAM. Typically it is used only on request of customer service for C
troubleshooting purposes. When required, perform the following steps to manage the tracking and (>~
storage of these messages. (\') 4
NOTE: Do not leave the Enable Logging control selected for any longer than necessary. Leaving’ it
enabled for long periods can affect the PC’s performance. S
o\
53
View the CME 2 Communications Log <&
1 On the Main screen, choose Tools>Communications Log to open the‘screen:
1ol x] p
/,~./
16:38:33.678 COML Send: Get Latched Event 3tatus 00 £6 01 0o 0OC= \ /7
16:35:33.741 COM1 Recw: Get Latched Event 3tatus 00 9a 02 00 SEj \ 4
16:35:33.756 COM1 Z2end: Get Event 3tatus 00 £7 01 Oc 00 a0 /0\‘
16:35:33.756 COM1 Recw: Get Event Status 00 53 02 00 20 00 £0 C <
16:35:33.772 COML Send: Get 3ticky Ewvent 3tatus 00 £b 01 Oc 00 ~
16:358:33.772 COM1 Recw: Get 3ticky Event Status 00 85 0Z 00 Z0 ( )
16:35:33.772 COML Zend: Get Fault Latch 00 £3 01 Oc 00 ad { )

16:35:33.772 COM1 Recw: Get Fault Latch 00 58 02 00 00 00 DD/}C
16:38:33.772 COM1 Zend: Get CAN network status 00 54 01 0L t/
16:358:33.772 COM1 Recw: Get CAN network status 00 54 01 00}4 C
16:38:33.772 COM1 Zend: Get Trajectory Status 00 %e 0 0o ct
1&:38:33.787 COM1 Recw: (et Trajectory 3tatus 00 oh ﬁ 0o _oc
16:35:33.991 COM1 Zend: Get Latched Ewent Status DB\ o 0L Og 0OC
16:35:33.991 COM1 Recw: Get Latched Ewent Sta%( 0 9a 02 Dui:i;I
3

d|

&U'
[v Enable Logging K\,
[ Enable Event Status Logging
g\% CIeaE } Cloze |

2 Select the logging optiop's de{‘sgribed below.

Option ,D‘es;:ription
Enable Logging v‘ When’selected, logging is enabled and all communications, with the exception
"\ _Of status messages, are recorded in the log

Enable Event}étatus “"When selected, status messages are included in the log.

Logging ~\"
Filter, «Qe’t Vanaplé" When selected, “Get Variable” commands are not added to the log.
Crr\s" ;.

3 \Cl‘o cl the log contents from the PC’s RAM, press Clear.
'NO The log is limited to 2000 lines. When it reaches that limit, CME 2 automatically
({x‘ cleé\'s the oldest 1000 lines.

L.

A g
P\
& To save the log contents from the PC’s RAM to a disk file, click the Save to Disk icon.

When prompted, enter a File name.
Then, click Save to save the log file and close the window.
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CHAPTER

17: VIRTUAL AMPLIFIER .¢

A
4
’(\
P

Virtual amplifiers can be used for training and for creating motor data files off line.

A new virtual amplifier can be created based on a virtual amplifier template file (. CGV)
CME 2 includes a set of .ccv files representing Copley Controls amplifiers. PerfeQm these
steps to create a virtual amplifier: o \ i

1 Start CME 2 (p. 15). D

2 ,\\\\

File Amplifier Tools Help ./

A7 e B[V E A

E|J Copley Neighbarhood ol
fo B Wfirtual Ampli £ 4
e s e 20

Choose Virtual Amplifier from the Copley Neighborhood tree to open the Open Virtual

Ampl/f/er screen: \%
x| o
Choose the method you want to use to create the @'
virtual amplifier. S’\\,
= Create new amplifier file c O \ &
" Open existing amplifier file - '9 - \
9| ¢
y

3 (To open a virtual arﬁplp‘@r from an existing amplifier file, skip to Step 4 now.)
To create a ne{q.\‘nrtual amplifier file based on a virtual amplifier template file:

=  Select Gtéate,new amplifier.

= Whempromp’ted highlight the virtual amplifier template filename (.ccv) that
sents,the type of virtual amplifier you wish to create.

= &hck Qpen to open the file and the Basic Setup screen.

Motor(gnd amplifier values may now be viewed, entered, and adjusted.

{\ Alt(;?nately, to open an existing amplifier file:

" Select Open existing amplifier file.

A ?‘ p \ . When prompted, highlight the name of the file you wish to open.
W @Y = Click Open.
0\‘ ( ’ o . .
.\( - Motor and amplifier values may now be viewed, entered, and adjusted.
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APPENDIX

A: CoOPY AMPLIFIER DATA .

A
4
’(\
SN
P

Perform steps 1-5 to configure an amplifier/motor pair by copying a .ccx file that w

 d

prepared for the amplifier/motor combination. L

-
VN
Y

£
L N4

To load a CVM Program file as well, also perform step 6, M
and to load a Cam Table file, also perform step 7. QA

£
Y

/ 4
Make sure the amplifier is connected to the PC using the serial or\C)IQ connector.
AN

-

A\

Start CME 2 (p. 15). <) 4
(/

3 Use the command appropriate for your starting pm’n}: 7

0
ﬂ Starting from the Main screen, click %é\sofore amplifier data from disk.
\

. >
d |
OR M Starting from the Ba{&etup screen, click Load ccx File.

O .
4 When prompted, navigate to&%lder‘cbntaining the appropriate .ccx file.

Highlight the file name and t cliclgbpen to load the file data into amplifier RAM.
Cs X%
]

On the Main screen, g;lic} Save to Flash to save the new settings to flash memory.

6 If you do not neq’d’to IQaZi}a CVM Control Program, skip to Step 7.
To load a CVM Contrel Program, choose File->Restore CVM Control Program.
When promﬁt‘ed,,n{avfgate to the folder containing the appropriate .ccp file.
Highliglh\(;he fj[@"néme and then click Open to load the file data into flash memory.
N/ O )

This‘\,?a“roqepju\r'e also results in the setting of the Indexer 2 Program option Enable Control
E\chrafg\o‘n Startup. This configures the program to auto start when the amplifier is
< powered up or reset.

L.

Sy g% If”y'ou do not need to load a set of Cam Tables, the process is complete.

O \'{.(To load a set of Cam Tables, choose File>Restore Cam Tables.
&’ 4N~ When prompted, navigate to the folder containing the appropriate .cct file.
& T Highlight the file name and then click Open to load the file data into flash memory.
o\ ':‘
AQ ! TIP: When copying amplifier data to multiple amplifiers in a production environment,

consider locking CME 2 to prevent accidental changes to settings.
See Lock/Unlock CME 2 Controls (p. 153).
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APPENDIX

B: LOCK/UNLOCK CME 2 CONTROLS

A

S
>
Optionally lock CME 2 to prevent changes to amplifier settings.
TIP: Lock CME 2 to prevent accidental changes to settings when copying ampllfler,flles
- —
1 On the Main screen choose Tools->CME 2 Lock/Unlock. _J:)'
2 | Set a new password in the Password and Verify Password fields. ¢
x| &
Enter password to lock CMWE 2. ‘\\« y
AN
Passwiard: Il \.‘
'\
“erify Pazsword: I 7~ 4
J
Ok | Cancel | </(//
e
3 Click OK to lock out amplifier setting controlé\%
g | $Q> ;Y WHEN CME 2 IS LOCKED:
User can not change any
Cuhd Contral Frogram
: . @ amplifier or motor settings.
S
CAHN Configuration I—Q F Loop \9@ MotarFeedback | User can download amp||f|er and
N motor files and Cam Tables, jog
\J' the motor, run scope functions

and profiles, and monitor
o | e“” Syt Fal | amplifier performance with the
scope and control panel.

,&Q‘%ME Locked

4 Touﬁock'@;hoose Tools>CME 2 Lock/Unlock.
x|
P

£ g' Entey word to unlock CME 2.

Q . \,gword I

. \ ¥ Unlock for this session anly.

Ok | Cancel |

5 Enter the password. Unlock for this session or until locked again. Click OK.
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APPENDIX

C: I°T TIME LIMIT ALGORITHM

A
Y

‘ ~

The current loop I°T limit specifies the maximum amount of time that the peak current can
be applied to the motor before it must be reduced to the contlnuous limit or genera&e a
fault. This chapter describes the algorithm used to implement the I°T limit. {\"

@\
O &
\@% <.\
\Y Re
O
7,‘,’ ‘.'?'
51:1 \&
3 «
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C.1: I’T Algorithm

C.1.1: I’T Overview

The I°T current I|m|t algorithm continuously monitors the energy belng delivered to the
motor using the I°T Accumulator Variable. The value stored in the I°T Accumulator N,
Variable is compared with the I°T setpoint that is calculated from the user-entered Peak .r\ p
Current Limit, 1°T Time Limit, and Contlnuous Current Limit. Whenever the energy AR
delivered to the motor exceeds the I°T setpoint, the algorithm protects the motor by

limiting the output current or generates a fault. ,:\f
C.1.2: I*T Formulas and Algorithm Operation &
Calculating the I°T Setpoint Value &

The I°T setpoint value has units of Amperes®-seconds (A’S) and is ca!éu)ated from
programmed motor data. The setpoint is calculated from the Peak Cutrent Limit, the 1°T
Time Limit, and the Continuous Current Limit as follows: SN

I°T setpoint = &
(Peak Current Limit* — Continuous Current Limit?) *,12{1"Time Limit

I*T Algorithm Operation ()

During amplifier operation, the 1°T algorithm perlodjcarl—y updates the 1°T Accumulator
Variable at a rate related to the output current Sampling Frequency. The value of the I°T
Accumulator Variable is incrementally increasedor output currents greater than the
Continuous Current Limit and is mcrementally\%ecreased for output currents less than the
Continuous Current Limit. The I°T Accumufdtor Variable is not allowed to have a value
less than zero and is initialized to zero n reset or +24 Vdc logic supply power-cycle.

Accumulator Increment Formul Ss\\'

At each update, a new value for ffe IZI\A\:E:umulator Variable is calculated as follows:

2 T Accumulator Varlaﬁlé et —\\

I>T Accumulator Vanable ""z
+(Actual Output C?ﬁrren\m — Continuous Current Limit® ) * Update period

After each sample, the updated value of the I°T Accumulator Variable is compared with
the I°T setpoint. [fthe ITsA¢cumulator Variable value is greater than the I°T Setpoint
value, then th a}npllfrerlllmlts the output current to the Continuous Current Limit. When
current limiting'is actlve the output current will be equal to the Continuous Current Limit if
the commandedcbrrent is greater than the Continuous Current Limit. If instead the
commandted. rent is less than or equal to the Continuous Current Limit, the output
curre@fwrl,l be ‘equal to the commanded current.

& ;:
‘\\y \@“
&
o
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I°T Time Limit Algorithm

C.1.3: I’T Current Limit Algorithm — Application Example

I*T Example: Parameters

Operation of the I°T current limit algorithm is best understood through an example. For
this example, a motor with the following characteristics is used:

e Peak Current Limit—12 A
e I°T Time Limit—1S
e Continuous Current Limit—6 A

From this information, the 1>T setpoint is:

I°T setpoint = (12 A>~6 A%) * 1 S = 108 A’S
See the example plot diagrams on the next page.

Copley Controls Corp.
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I*’T Example: Plot Diagrams

The plots that follow show the response of an amplifier (configured w/ I°T setpoint = 108
AZS) to a given current command. For this example, DC output currents are shown in

order to simplify the waveforms. The algorithm essentially calculates the RMS value of the X
output current, and thus operates the same way regardless of the output current Y
frequency and wave shape. ’(() ’
> i
I’T current limit p
2
::}”
N
16 I I X “. 4
1“4 e | commanded | .- A
— 129 e - |_actual ' A
< 10 N AN
E 8 \'\\\ / \\‘\ 4
5 61 \ ,\\‘
o , ; W
2 AW
0 T T ’ B #
0 1 2 3 4 5.~ 6 7
J
Time (S 'S
(S) )
0
"\
g X
>4
@cumulator
O @
N
\ y
7 N /—
<
- I"2T Setpoint
<
g 2T Accumulator
(]
=
PN
&° w
g 3 4 5 6 7
2 N\ r/\
&Y (\ 4 Time (S)
y 4
X¥ | 0
& &P
B
- 9 & \ At time 0, plot diagram A shows that the actual output current follows the commanded
N\ B current. Note that the current is higher than the continuous current limit setting of 6 A.
6% Q° Under this condition, the I°T Accumulator Variable begins increasing from its initial value
N & 2, of zero. Initially, the output current linearly i mcreases from 6 A up to 12 A over the course
,\' > of 1.2 seconds. During this same period, the I°T Accumulator Variable increases in a non-

linear fashion because of its dependence on the square of the current.

At about 1.6 seconds, the I°T Accumulator Variable reaches a values equal to the I°T
setpoint. At this time, the amplifier limits the output current to the continuous current limit
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I°T Time Limit Algorithm

even though the commanded current remains at 12 A. The I°T Accumulator Variable value
remains constant during the next 2 seconds since the difference between the actual

output current and the continuous current limit is zero.

At approximately 3.5 seconds, the commanded current falls below the continuous current
limit and once again the output current follows the commanded current. Because the ,
actual current is less than the continuous current, the I°T Accumulator Variable value (\'; 4

begins to fall incrementally.

The I°T Accumulator Variable value continues to fall until at approximately 5.0 seconds
when the commanded current goes above the contmuous current limit again. The, a(;tual
output current follows the current command until the I°T Accumulator Variable vqlue

reaches the I°T setpoint and current limiting is invoked.

Copley Controls Corp.
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APPENDIX

D: VELOCITY LOOP FILTERS

A
4
’(\

CME 2 supports 2 classes of filters on the Velocity Loop command and output: the Low-
Pass and the Custom Bi-Quad. The Low-Pass filter class includes the Single- PoIe and the
Two-Pole Butterworth filter types. o

Set Velocity Loop Filter Parameters:

M Click V Loop to open the Velocity Loop screen. &

N
comarariter_| | S | Click Command Filter or Outﬁuh’ilter to open the

Command Filter or Output Filter screen (Output Filter shown below):

| IR

Buttervworth Lowe Pass Fiter C- J
>

db

Cut Off Frequency: I 200 Hz

2
X
\

Filter Type:  |Loww-Pass, 2 Pole Butterworth

Adjust the filter set.tmgs des\cribed below.

Filter g9§cr|ptloh

CIass/Type\ N

Low-Pass/ T «slngle-pole low pass filter is the simplest filter. The value entered in the Cut-off

Slngle E? Frequency field provides the -3 db point. The filter will attenuate at -20 db/decade past
Fithe cut-off frequency, reducing excitation of high frequency resonance.

..'\
LO\A}'P&SS{,\ y
rd
\Z'Pole N\,
“ButtefWorth

A
[ ".Q‘ e

The Butterworth filter is a maximally flat low pass filter. This second order two-pole filter
has a damping ratio of 0.707 and produces no peaking in the Bode plot. The value
entered in the Cut off Frequency field provides the -3 db point. The filter attenuates at
-40 db/decade past the cut off frequency. The phase-lag at lower frequencies is greater
than the phase lag of other second order filters that exhibit more peaking.

Custom
Bi-Quad

The Bi-Quadratic filter has two quadratic terms: one in the numerator, and one in the
denominator. The numerator affects the filter's two zeros and the denominator affects
the filter's two poles. Many filter classes and types can be expressed in the Bi-Quad
form by entering the coefficients. The coefficients can be calculated using any

commercially available math software package and entered as floating point numbers.
However, due to the fixed-point representation, the numbers may be rounded.
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APPENDIX

E: HOMING METHODS &

'S
\" -

This appendix describes the homing methods that can be chosen using the CME 2

homing controls described in Homing (p. 121). -.y

Contents include: O
Section AN 2 Page
E.1: HOMING MEthOAS OVEIVIEW .......coiiiiiiiiiiiiiiiii ettt ettt ettt be e st esbeesneeenseenenesanee s Dhg e e e nebeenaeeeteenineeas 164
E.2: Legend to Homing Method DeSCriPHiONS.........ccoiiiiiiiiieiiiiee e AN s 164
E.3: Homing Method Descriptions ...................

E.3.1: Set current position as home....
E.3.2: Next IndeX.......cccuveeeeeiiniinieenn.
E.3.3: Limit SWItCN ..o A
E.3.4: Limit Switch Out to Index
E.3.5: Hardstop.........ccocvvvvveeeennnnes
E.3.6: Hardstop Out to Index ....
E.3.7: Home Switch.....................
E.3.8: Home Switch Out to IndeX........c.ccooviiiiiiiiii .
E.3.9: Home Switch In to INdeX.......cccoviiiiviiiieiiiiiee e
E.3.10: Lower Home..................
E.3.11: Upper Home.........c..cccecuvveeenn. .
E.3.12: Lower Home Outside Index.... ... 175
E.3.13: Lower Home Inside IndeX.........ccccvvvveeeeiiciiiieeeeennns \% ..................................................................................... 176
E.3.14: Upper Home Outside IndeX .........ccccceevevrviinennss @ ........................................................................................... 177
E.3.15: Upper Home Inside IndeX..........ccccvvvveeeennnnnns & ............................................................................................... 178
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E.1: Homing Methods Overview

There are several homing methods. Each method establishes the:

o Home reference (limit or home switch transition or encoder index pulse)

e Direction of motion and, where appropriate, the relationship of the index pulse to limit .c
or home switches. RN o

> i
E.2: Legend to Homing Method Descriptions
As highlighted in the example below, each homing method diagram shows the s mhg
position on a mechanical stage. The arrow line indicates direction of motion, an
circled H indicates the home position. Solid line stems on the index pulse Ilne.mdlcate
index pulse locations. Longer dashed lines overlay these stems as a visual aid. Finally,
the relevant limit switch is represented, showing the active and mact)/e Z0nes and
transition. "
\\ .
Mechanical lStag,e/I:i%Ts
\l’ ( O\ « Axis \]/
ik — ]
| =—] ]
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motion is rlghtward ’ <
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E.3: Homing Method Descriptions

E.3.1: Set current position as home

The current position is the home position. Y,
E.3.2: Next Index &
Direction of Motion: Positive AT

Home is the first index pulse found in the positive direction. Direction of motion is p,ositive.
If a positive limit switch is activated before the index pulse, an error is generated.¢"

-

— R
-
o N\ ]
r & %

I©

L e
b AN
RN\ %
N\
Index Pulse | xS |
r 4
( /
/
Direction of Motion: Negative 4

P
Home is the first index pulse found in negative quéec{ion. Direction of motion is negative. If
a negative limit switch is activated before the '@d X pulse, an error is generated.
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E.3.3: Limit Switch

Direction of Motion: Positive

Home is the transition of the positive limit switch. Initial direction of motion is positive if the
positive limit switch is inactive.

«
y
A
J
o(\
SN
0'.

Positive Limit {l\_
Switch s
Direction of Motion: Negative \;;.’
Home is the transition of negative limit switch. Initial direction of motion is negative if the
negative limit switch is inactive. AN
[ A
ol :|
i AN
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! A /
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E.3.4: Limit Switch Out to Index
Direction of Motion: Positive

Home is the first index pulse to the negative side of the positive limit switch transition.

Initial direction of motion is positive if the positive limit switch is inactive (shown here as S
low). o
o(\ ’

[ =

Positive Limit N I—:
Switch ‘/' L

Index Pulse I p J

\/’

{/

/
Home is the first index pulse to the positive side/of the negative limit switch transition.

Initial direction of motion is negative if the nedative timit switch is inactive (shown here as
low).

Direction of Motion: Negative C

& N ';_.@

Negative Limit

6 Switeh I :

& & |
\\\\ '\"I |'
AV Index Pulse

QD /,'.@‘

N
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E.3.5: Hardstop

Direction of Motion: Positive

Home is the positive hard stop. Direction of motion is positive. The hard stop is reached
when the amplifier outputs the homing Current Limit continuously for the amount of time \
specified in the Delay Time. If a positive limit switch is activated before the hard stop, an 0>

error is generated. \:’,‘ g
[ ,: >:
A &
| @
o
Direction of Motion: Negative ‘

Home is the negative hard stop. Direction of motion is negative. Th /h:a‘ra stop is reached
when the amplifier outputs the homing Current Limit continuouslyforthe amount of time
specified in the Delay Time. If a negative limit switch is activated\before the hard stop, an

error is generated.

N
&Q)
&
S A\
- & N
& O
’ N » N
Co 0%
4 )
& O
N ' /,\:;
» Y
A K
\\'\ S -
W O
& O
.'\\'. o O
«\:ﬂ '.(§‘
SV @
N\
.‘\\" \(O’
!:‘\.' i\
l,‘.Q )

168

Copley Controls Corp.



CME 2 User Guide Homing Methods

E.3.6: Hardstop Out to Index

Direction of Motion: Positive

Home is the first index pulse on the negative side of the positive hard stop. Initial direction
of motion is positive. The hard stop is reached when the amplifier outputs the homing 5
Current Limit continuously for the amount of time specified in the Delay Time. If a positive ~{>

limit switch is activated before the hard stop, an error is generated. \"( N
| &
| "\
I o I
Index Pulse <&
QD
Direction of Motion: Negative AN

Home is the first index pulse on the positive side of the negative hard stop. Initial direction
of motion is negative. The hard stop is reached when the amplifier outputs the homing
Current Limit continuously for the amount of time specified in the Delay Time. If a
negative limit switch is activated before the hard s}oB, an error is generated.

— |
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Index Pulse 2 S\ | I
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E.3.7: Home Switch
Direction of Motion: Positive

Home is the home switch transition. Initial direction of motion is positive if the home switch

is inactive. If a limit switch is activated before the home switch transition, an error is
generated.

Home Switch

Direction of Motion: Negative

Home is the home switch transition. Initial direction of motion'i's}egative if the home
switch is inactive. If a limit switch is activated before the heme switch transition, an error is

generated. /)
E>
J
p
| = | ]
g X I
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E.3.8: Home Switch Out to Index

Direction of Motion: Positive

Home is the first index pulse to the negative side of the home switch transition. Initial .
direction of motion is positive if the home switch is inactive. If a limit switch is activated S
before the home switch transition, an error is generated. N

4
o(\

[ I I

Home Switch |
' £
Index Pulse | | & I
DD
AN
Direction of Motion: Negative "‘

Home is the first index pulse to the positive side of the ho‘fnp switch transition.
Initial direction of motion is negative if the home SW|t9h fisjinactive. If a limit switch is
activated before the home switch transition, an error iS-generated.
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Homing Methods

E.3.9: Home Switch In to Index

Direction of Motion: Positive

CME 2 User Guide

Home is the first index pulse to the positive side of the home switch transition. Initial
direction of motion is positive if the home switch is inactive. If a limit switch is activated

before the home switch transition, an error is generated.

P
y
r\ 4

4
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Home Switch |

Index Pulse I

' 0(
1 £ »
'
S \\ 7 I

Y

Direction of Motion: Negative

-

0/‘\‘

N\
Home is the first index pulse to the negative side of the h6me switch transition. Initial
direction of motion is negative if the home switch is inactive. If a limit switch is activated

before the home switch transition, an error is generated.
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E.3.10: Lower Home

Direction of Motion: Positive

Home is the negative edge of a momentary home switch. Initial direction of motion is .
positive if the home switch is inactive. Motion will reverse if a positive limit switch is S
activated before the home switch; then, if a negative limit switch is activated before the (v
home switch, an error is generated. Q>

AN
[ ] / / ;]
f
@: ‘«‘:Q:\

Home Switch ~ :
/ N :
Positive Limit \ :
Switch AN [
A~
E>
)
Direction of Motion: Negative //

Home is the negative edge of a momentary homérswitch. Initial direction of motion is
negative. If the initial motion leads away from\@he home switch, the axis reverses on
encountering the negative limit switch; the{@if a positive limit switch is activated before the
home switch, an error is generated. $(b
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Homing Methods

E.3.11: Upper Home

Direction of Motion: Positive

CME 2 User Guide

Home is the positive edge of a momentary home switch. Initial direction of motion is
positive. If the initial motion leads away from the home switch, the axis reverses on y
encountering the positive limit switch; then, if a negative limit switch is activated before the ~{>

home switch, an error is generated.

o(\l
SAT

[

/A =i
H@ »“ﬁ:‘

Home Switch

Positive Limit
Switch

Direction of Motion: Negative

Home is the positive edge of momentary home &witch, Initial direction of motion is
negative if the home switch is inactive. If the‘ifﬂiial motion leads away from the home

switch, the axis reverses on encounterlng\

switch is activated before the home sv@@.

negative limit switch; then, if a positive limit
ancerror is generated.
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E.3.12: Lower Home Outside Index

Direction of Motion: Positive

Home is the first index pulse on the negative side of the negative edge of a momentary )
home switch. Initial direction of motion is positive if the home switch is inactive. If the initial S
motion leads away from the home switch, the axis reverses on encountering the positive (>
limit switch; then, if a negative limit switch is activated before the home switch, an error is()”
generated. 2
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Direction of Motion: Negative >

Home is the first index pulse on the@tive side of the negative edge of a momentary
home switch. Initial direction of m is,negative. If the initial motion leads away from the
home switch, the axis reverses encouhtering the negative limit switch; then, if a
negative limit switch is activa&é§ beer}e the home switch, an error is generated.
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E.3.13: Lower Home Inside Index

176

\ fo\ i D
:"\ o Home Switch ’_'_//L|

Direction of Motion: Positive

Home is the first index pulse on the positive side of the negative edge of a momentary

home switch. Initial direction of motion is positive if the home switch is inactive. If the initial
motion leads away from the home switch, the axis reverses on encountering the positive (>
limit switch; then, if a negative limit switch is activated before the home switch, an error is()”
generated. 2

e

! AN :

Home Switch |: A;/; /L| E
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Switch v/ ol
fo :

Index Pulse ] I I
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\gb

Direction of Motion: Negative

Home is the first index pulse on t 03|t\ve side of the negative edge of a momentary
home switch. Initial direction ofandtiont i negative. If the initial motion leads away from the
home switch, the axis reversés\on _eheountering the negative limit switch; then, if a
negative limit switch is activated before the home switch, an error is generated.
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E.3.14: Upper Home Outside Index

Direction of Motion: Positive
Home is the first index pulse on the positive side of the positive edge of a momentary

home switch. Initial direction of motion is positive. If the initial motion leads away from the "
home switch, the axis reverses on encountering the positive limit switch; then, if a N
negative limit switch is activated before the home switch, an error is generated. \:*’) g
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Direction of Motion: Negative >
Home is the first index pulse on the itive*side of the positive edge of a momentary
home switch. Initial direction of n is\iegative if the home switch is inactive. If the
initial position is right of the home pos'{t‘l“on, the axis reverses on encountering the home
. \ €S
switch. SO )
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E.3.15: Upper Home Inside Index

Direction of Motion: Positive

Home is the first index pulse on the negative side of the positive edge of momentary
home switch. Initial direction of motion is positive. If initial motion leads away from the

home switch, the axis reverses on encountering the positive limit switch; then, if a PN

negative limit switch is activated before the home switch, an error is generated. \.*’ N
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Home Switch |7/(
7~
Positive Limit &
, J | /.
Switch // ] [
Index Pulse I ) L‘(O | I
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Direction of Motion: Negative §(0'

Home is the first index pulse on the ative,side of the positive edge of a momentary
home switch. Initial direction of n.is\negative if the home switch is inactive. If initial
motion leads away from the home sw'tc‘h, the axis reverses on encountering the negative
limit; then, if a negative limit éWitch is activated before the home switch, an error is
generated. S %
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APPENDIX

F: REGEN RESISTOR CONFIGURATION .

N
S
. . 0 0 0 \‘ N
Optionally configure a regen resistor. Details follow in the chapter. (
;fr~’
Incorrect values may damage amplifier or external regen resistor. Q‘

For the regen I°T algorithms to work correctly, the values entered in the followir'lg'.
steps must be correct. Damage to the external regen resistor may result ffom.”
incorrect values entered. Damage to the amplifier may result if an incg;rect

resistance value is entered. LN
WARNING _ _ _ <)
Failure to heed this warning can cause equipment damage. N\
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Regen Resistor Configuration

CME 2 User Guide

Configure a Custom Regen Resistor

&l Click Configure Regen to open the Regen Resistor screen.

Regen Resistor x|
" XTL-RA-O3
 WTL-RA-D4
" Custom Resistor  Configure |
yiew settns | ok | cancel |

If configuring a standard Copley Controls regen resistor, select the model number and

click Finish to save the configuration and close the screen.

Select Custom Resistor and click Configure to open Custo

i
Step 1: (
[ E o (

Enter the resistance in Ohms.

J
Continuous Eower: I 200 4 (/j

| 10000 ¥ q
Titme at Feak Power: I 1000 hiS (O

Resistance:

The minimum value is: 150
Feal: Fower:

The maximum value is: 3000 0

= Brey | Mest =

B
@Q—%}

Step :\ (\ )
Resistance: I 15 0 'Zf\
€ 3%
X . nt;fmhe cofitindal s poweer rating in Yatts.
Continuous Power: I ﬂ i {/ o)

he minirmam value is: 200
Fealk Pmwer: I 1] ’!‘

SO THe fraximurm valua is: 42504
TifTie &t EeakFower: \"\J = g y

5

@nuous Eower:
W\

Otherwiée;véontinue.

§ )
m Regen Configuration:

-~
\)

N

d‘eitibed on the screen. Click Next for Step 2.

< Prey cancel |
L \" ."'
(&9 N . . .
Entef\& Continuous Power within the range described. Click Next for Step 3.

Step 3:

200 R Enter the peak power rating in Watts.

T
—

4 N The minimurm value is: 2004
“\\ ':\’} Peak Power: I m W
L} I\ <
£ 4 y The maximum value is: 100000
/) p 'E'\ Tirme at Peak Bawer: I o) ms
S )
O3
4
'\ GOy ) = Prey I et = Cancel |
AQ Y
Continued...
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ASCII Commands/Serial Control CME 2 User Guide

G.1: Copley ASCII Interface

An amplifier's RS-232 serial bus can be used by an external control application (HMI,

PLC, PC, etc.) for setup and direct serial control of the amplifier. The control application <

can issue amplifier commands from the set of ASCII format commands that make up the - S
Copley Controls ASCII Interface. (\r: 4
For more information, see the Copley ASCII Interface Programmer’s Guide. QR

G.2: CME 2 ASCIl Command Line Interface Tool =

&4
»

As described below, the CME 2 ASCII Command Line Interface tool prowdes a-anIe
way to enter Copley ASCIl commands.

/-'

Use the ASCIl Command Line Interface to Enter Cafnmands
1 From the Maln screen, choose Tools>ASCIl Command Line to‘&pen the tool.

o1 RN
-
'\
Commancd: Il £ 4
/,/ 4
Response: £
B 4 Y
Lo
Help I Close é\o
£

-

2 Enter an ASCII Command in the C and-field.

3 Press the Enter key to send t %m andto the amplifier. Observe the Response field.
If a value is returned, it is pre&eded Py the letter “v.” In the following example, the get
command was used to refrieve th,e amplifier RAM value of variable 0x32 (actual
position). o

Commanck Ig r: ﬁh‘ SRS

pra .\v

Respon:

S ﬂ
? @ HelR | Close |
A

‘ v ‘An_érvor code would be preceded by the letter “e.”
54 T4P: To view an error definition, hold the mouse pointer over the error number.

LN \":o"f:or more information, see the Copley ASCII Interface Programmer’s Guide and the
\\ "~ Copley Amplifier Parameter Dictionary.
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APPENDIX

H: GAIN SCHEDULING

A
Y

‘ ~

The Gain Scheduling feature allows you to schedule gain adjustments based on changes

to a key parameter. For instance, Pp, Vp, and Vi could be adjusted based on changes to
commanded velocity.

Gain adjustments are specified in a Gain Scheduling Table. Each table row _cohtains a key
parameter value and the corresponding gain settings. The amplifier usesdinear
interpolation to make smooth gain adjustments between the programmed settings.

Gain scheduling involves the basic steps outlined below. Details folls,\\ﬂbiﬁ the chapter.

N\
, , , /'\‘
Configure Gain Scheduling (p. 188) N
p
Set Up the Gain Scheduling Table(s) (p. 189), observing the Gain Scheduling Table
Guidelines(p. 193) >l
N/
0
Q)\%
>
>
%O \ -
- & N
X O
S S
&7 &
,.': g /,\:;
\‘ 0\71 '
\\ \ "\.'
N\ (\ o
. N
Q) 0N
& S
&Y &
D
A ‘:\\
& &
£ ‘.0 :,’\ y
Fous] o
O\ ':‘ N
Q
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H.1: Configure Gain Scheduling

Use this procedure to select basic Gain Scheduling options.

1 If necessary, Start CME 2 Software (p. 15).

r:« 4
2  Onthe Main screen, choose AmpllfleréGam Scheduling. \:",‘ ’
Eﬁam Scheduling o ] 4 |
File Edit SO
,0
I {Q’}"
Key Parameter: IDisabIe Gain Scheduling ;I p L 1 " '
[~ Use Absaolute Yalus of Key Parameter A
[~ Disable Gain Scheduling Unkil &xis is Referenced \//;0/
Select Gains N\
[~ Pasition Loop Pp R
[ welodity Loop Yp ~/ \
[ welocity Loop i y N\ =
' B
, /
A
| <zl =8 <A O
close’ |
%—%
3 Choose the Key Parameter: Q)\
f
Key Parameter Descriptioq@
Disable Gain Scheduling. Disable gafm\Scheduling.
Use Written Parameter. An exte@l controller can write to this parameter using any of several
proto S an cofresponding parameter IDs: Copley ASCII Interface or the
y Inq er 2 Program (ID 0x128), CANopen and EtherCat (Index
371); DeV|ceNet (object ID 0x2372), and MACRO |-variable (0x528).
Ce See the Copley ASCII Interface Programmer’s Guide, the Copley Indexer 2
s 7 &gﬁim User Guide, the Copley CANopen Programmer’s Guide, and the
&9 Copley DeviceNet Programmer’s Guide.
Use Commanded \./.eIOC|ty \)'Schedule gain adjustments based on changes to commanded velocity.
Use Actual Veloc(ty .| Schedule gain adjustments based on changes to actual velocity.
Use Commaqﬂ'ea Posiﬁp\n’. Schedule gain adjustments based on changes to commanded position.
Use Actual positioq’.‘ ) Schedule gain adjustments based on changes to actual position.
, "
4 ptloﬁa\ny Se(t controls:
Q\‘ltrql 7 Description
\'ﬁse lute Value of Key If a velocity or position value is chosen for the Key Parameter and this option
;-.'.\ Pa;ameter is set, the Key Parameter is interpreted as an absolute value.
Q'\ '.Dlsable Gain Scheduling When this option is set, the scheduled gain adjustments do not take place
29" o “Until Axis is Referenced until the axis is referenced (homed).
4 o : : : : :
A f‘ 93" Select the gains that you wish to adjust by schedule. The choices are Pp, Vp, and Vi. For
N each gain you select, a column will be enabled in the Gain Scheduling Table.
(o K’
N -~ 6 Continue with Set Up the Gain Scheduling Table(s) (p. 189).
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H2: Set Up the Gain Scheduling Table(s)
H.2.1: Create a Gain Scheduling Table

1 If necessary, Start CME 2 Software (p. 15). &
: - . . AR
2 On the Main screen, choose Amplifier->Gain Scheduling. ¢
'I
3 On the Gain Scheduling screen, open the Table tab: Y
=l &
File  Edit X
"y
Config Tablel £ /
£
I Key Yalue (0.1 counts/s) I F Loop Pp W Loop Vp ¥ Loop ¥i /’ . ’/
\%
}\ Y
AN
S
=\
-4

CYM memory usage: 0% &l ﬂl 06
EEEERASS

=)
confip [T35] &

Key Walue P L@ /’.@: Wp Y Loop ¥i

n 0 e 1l 20 20
1 sooooo| @77 @)y 20 20

TRy sadet] T &l ﬂl
§%§ﬂﬂm@ o
N

P

AV

g @ If there is already a stored in flash:
4 4 0:(' !
FrY .« ’\‘.

Optionally Save Settings and Table Data to Disk (p. 191).

N ' ,\\ m | Then click the Delete tool to delete the gain scheduling table data from
amplifier flash and PC RAM.
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H.2.2: Edit Gain Scheduling Table Values

ASCII Commands/Serial Control

If necessary, Start CME 2 Software (p. 15).

2 On the Main screen, choose Amplifier->Gain Scheduling. O
o(‘\ ’
3 On the Gain Scheduling screen, open the Table tab: X
1/ %
File Edit N
%
Corfig Table I “Q 4
Key Yalue {counts) F Loop Pp W Loop Vp Y Loop ¥i X 1\" '
0 10000 10 10 20 £
1 450000 40 40 al £
2 100000 a0 a0 700 /'. v
3 200000 100 fT30] ERI "
N
0/‘\
\‘\
i
WM memory usage: 1% &l El ,<
FEETE] 5%
@SB
4 Edit using standard keyboard and mou chnlques Note that if you begin typing
immediately, the digits you enter will serted in front of any existing digits.
All values must be integer, and eqs&ﬂ Key Parameter value must be greater than the
previous as described in Galn% eciu@g Table Guidelines (p. 193).
5 ﬂ' Click Save gain schedyllng table and setup to amplifier flash memory
before attem,ptmg tckryn the new table. This saves the Table tab data and all
Config tab settlngs
/\ >
6 Close the scre\en s
N
H.2.3: Save and Res(ore Gain Scheduling Tables and Settings
The Cox@g tab settlngs and Table tab data can be saved to a Copley Controls gains file
(fllen&Qwe exte\nsmn .ccg) on disk. A .ccg file can be restored and then saved to flash.
§ave S@tﬁngs and Table Data to Disk
. \' _ x
¢ ‘(\1 ﬂ On the Gain Scheduling screen, click the Save gain scheduling table and
P o - setup to disk tool to open the Save Table to Disk screen. Enter a name for the
A f‘ '\\" file, and click Save. Config tab settings and Table tab data are saved to the file.
Tous & 2 =j | Click Save gain scheduling table and setup to amplifier flash memory
N Wos before attempting to run the new table. This saves the Table tab data and all
AQ : Config tab settings to amplifier flash.
3 Close the screen.
Copley Controls Corp. 191
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