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Important User Information

Solid state equipment has operational characteristics differing from those of
electromechanical equipment. Safety Guidelines for the Application,
Installation and Maintenance of Solid State Controls (publication SGI-1.1
available from your local Rockwell Automation sales office or online at
http://literature.rockwellautomation.com) describes some important
differences between solid state equipment and hard-wired electromechanical
devices. Because of this difference, and also because of the wide variety of
uses for solid state equipment, all persons responsible for applying this
equipment must satisfy themselves that each intended application of this
equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for
indirect or consequential damages resulting from the use or application of
this equipment.

The examples and diagrams in this manual are included solely for illustrative
purposes. Because of the many variables and requirements associated with
any particular installation, Rockwell Automation, Inc. cannot assume
responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to
use of information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without
written permission of Rockwell Automation, Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware
of safety considerations.

Identifies information about practices or circumstances that can cause
an explosion in a hazardous environment, which may lead to personal
injury or death, property damage, or economic loss.

IMPORTANT Identifies iqformation that is critical for successful application and
understanding of the product.

Identifies information about practices or circumstances that can lead
to personal injury or death, property damage, or economic loss.
Attentions help you identify a hazard, avoid a hazard, and recognize
the consequence.

ATTENTION

ILITATYZYEN] | Labels may be on or inside the equipment, for example, a drive or
motor, to alert people that dangerous voltage may be present.

CITTYZYLE | Labels may be on or inside the equipment, for example, a drive or
motor, to alert people that surfaces may reach dangerous
temperatures.
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Preface

About This Publication

Who Should Use This
Manual

Conventions Used in This
Manual

This manual provides power-up procedures, system integration, and
troubleshooting tables for the Ultra3000 Digital Servo Drives. The
purpose of this manual is to assist you in the integration of your
Ultra3000 servo drive as a standalone drive by using Ultraware
software or with a Logix controller by using RSLogix 5000 software.

System Integration Architecture

Drive Type Catalog Numbers Command Interface | Software
- . 2098-DSD-xxx-SE and Fiber-optic SERCOS -
SERCOS interface drive 2098-DSD-HVxxx-SE interface RSLogix 5000

Analog drive

2098-DSD-xxx
and 2098-DSD-HVxxx

Analog command
interface

Ultraware or
RSLogix 5000

Digital drive with
DeviceNet interface

2098-DSD-xxx-DN and
2098-DSD-HVxxx-DN

DeviceNet
communication
interface

Indexing DeviceNet drives

2098-DSD-xxxX-DN
and 2098-DSD-HVxxxX-DN

Indexing drive

2098-DSD-xxxX
and 2098-DSD-HV X

Standalone control

Ultraware and
RSNetWorx

Ultraware

M yse RSLogix 5000 software when the 1756-M02AE analog module controls the Ulta3000 drive.

This manual is intended for engineers or programmers directly
involved in the operation, field maintenance, and integration of the
Ultra3000 servo drives.

If you do not have a basic understanding of the Ultra3000 drives,
contact your local Rockwell Automation sales representative before
using this product for information on available training courses.

The following conventions are used throughout this manual:

e Bulleted lists such as this one provide information, not procedural

steps

e Numbered lists provide sequential steps or hierarchical

information

e Abbreviations for the Ultra3000 drives are used throughout this

manual

Ultra3000 Drive

Abbreviation

Ultra3000 drive with SERCOS interface

Ultra3000-SE

Ultra3000 drive with DeviceNet interface

Ultra3000-DN

Ultra3000 drive with Indexing
Ultra3000 analog

Ultra3000X
Ultra3000

Publication 2098-IN005C-EN-P — March 2008
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Additional Resources The following documents contain additional information concerning
related Rockwell Automation products.

Resource Description

Ultra3000 Digital Servo Drives Installation Manual, The instructions needed for the installation and wiring of the Ultra3000
publication 2098-IN003 drives.

Ultraware CD Installation Instructions, publication 2098-IN002 Ultraware software installation instructions.

Ultraware User Manual, publication 2098-UMQ01 Information on configuring your Ultra3000 drive by using Ultraware software.
Ultra3000 DeviceNet Reference Manual, publication 2098-RM001 Lngfvzngfﬁion on communicating with Ultra3000 drives by using the DeviceNet

DeviceNet Media Design and Installation Guide, . . . .
publication DNET-UMQ72 Information on how to design and install a DeviceNet network cable system.

Specifications, motor/servo-drive system combinations, and accessories for

Kinetix Mation Control Selection Guide, publication GMC-SG001 Kinetix motion control products.

Motion Analyzer CD, publication PST-SG003 Drive and motor sizing with application analysis software.

Resistive Brake Module Installation Instructions, publication 2090-IN009 | Information on installing and wiring Bulletin 2090 resistive brake modules.

MP-Series Integrated Linear Stages User Manual, publication MP-UMQO01 | Information on installing and wiring MP-Series integrated linear stages.

ControlLogix Motion Module Programming Manual, Detailed information on the use of ControlLogix motion features and
publication 1756-RM086 application examples.

ControlLogix SERCOS interface Module Installation Instructions, - . . I .
publication 1756-IN572 ControlLogix SERCOS interface module installation instructions.
SXBEE;??OOHU?%&ﬁ{lggrface (SS1) Servo Module Installation Instructions, Information on mounting and wiring the 1756-M02AS servo module.
QS&'E%&Q;%%%%,S)O%rVO Module Installation Instructions, Information on mounting and wiring the 1756-MO0ZAE servo module.
ControlLogix Controllers User Manual, publication 1756-UM001 Information on installing, configuring, programming, and operating a

ControlLogix system.

CompactlLogix SERCOS interface Module Installation Instructions, . . . L .
publication 1768-IN005 CompactLogix SERCOS interface module installation instructions.

Information on installing, configuring, programming, and operating a

CompactlLogix Controllers User Manual, publication 1768-UM001 :
CompactLogix system.

Logix5000 Controllers Motion Instructions Reference Manual,

publication 1756-RM007 Instructions needed to program a motion application.

Motion Modules in Logix5000 Control Systems User Manual, Information on configuring and troubleshooting your ControlLogix and

publication LOGIX-UM002 CompactLogix SERCOS interface modules.

Fiber Optic Cable Installation and Handling Instructions, Information on proper handling, installing, testing, and troubleshooting

publication 2090-IN010 fiber-optic cables.

System Design for Control of Electrical Noise Reference Manual, ) ) ) o )

publication GMC-RM001 Information, examples, and techniques designed to minimize system failures
- — caused by electrical noise.

EMC Noise Management DVD, publication GMC-SP004

Rockwell Automation Configuration and Selection Tools, Online product selection and system configuration tools, including AutoCAD

website http://ab.com/e-tools (DXF) drawings.

Rockwell Automation Product Certification link, website http://ab.com Declarations of conformity currently available from Rockwell Automation.

National Electrical Code, published by the National Fire Protection

Association of Boston, MA Article on wire sizes and types for grounding electrical equipment.

Rockwell Automation Industrial Automation Glossary, publication AG-7.1 | Glossary of industrial automation terms and abbreviations.

You can view or download publications at

http://literature.rockwellautomation.com. To order paper copies of

technical documentation, contact your local Rockwell Automation
distributor or sales representative.

Publication 2098-IN005C-EN-P — March 2008


http://literature.rockwellautomation.com
http://ab.com/e-tools
http://www.ab.com
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2098-in003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2098-in002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2098-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/2098-rm001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/dnet-um072_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/sg/gmc-sg001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2090-in009_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/mp-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm086_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1756-in572_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1756-in595_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm007_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/logix-um002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/logix-um002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2090-in010_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/gmc-rm001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/qr/ag-qr071_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1756-in047_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1768-in005_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1768-um001_-en-p.pdf

Chapter 1

Commissioning Your Ultra3000 Drive

This chapter provides you with information to apply power and
configure your Ultra3000 servo drive.

Topic Page
Introduction 9

General Startup Precautions 10
Understanding the Serial Connection 10

Configuring Your Ultra3000 Drive and Ultra3000 Drive with Indexing 1

Configuring Your Ultra3000 Drive with RSLogix 5000 Software 52

Configuring Your Ultra3000 Drive with SERCOS 65

Configuring Your Ultra3000 Drive with DeviceNet 89

Introduction These procedures assume you have completed mounting, wiring, and

connecting your Ultra3000 drive as described in the Ultra3000 Digital
Servo Drives Installation Manual, publication 2098-IN0O03.

For installation information regarding equipment and accessories not

included here, refer to Additional Resources on page 8 for the
information available for those products.
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General Startup
Precautions

Understanding the Serial
Connection

Publication 2098-IN005C-EN-P — March 2008

These precautions apply to all of the procedures in this chapter. Be
sure to read and thoroughly understand them before proceeding.

ATTENTION

JAN

This product contains stored energy devices. To avoid hazard of
electrical shock, verify that all voltages on the system bus
network have been discharged before attempting to service,
repair, or remove this unit. Only qualified personnel familiar
with solid state control equipment and safety procedures in
publication NFPA 70E or applicable local codes should attempt
this procedure.

ATTENTION

A\

This drive contains ESD (electrostatic discharge) sensitive parts
and assemblies. You are required to follow static control
precautions when you install, test, service, or repair this
assembly. If you do not follow ESD control procedures,
components can be damaged.

If you are not familiar with static control procedures, refer to
Guarding Against Electrostatic Damage Service Bulletin,
publication 8000-4.5.2, or any other applicable ESD awareness
handbook.

If your personal computer has a serial port, use a 2090-UXPC-D09xx
serial cable or similar null modem cable with wiring as described in
the Ultra3000 Digital Servo Drives Installation Manual, publication

2098-IN003.

If your personal computer has USB ports, use a USB to serial adapter
(catalog number 9300-USBS) to convert your RS-232 port to USB. The
2090-UXPC-D09xx serial cable is still needed between the 9300-USBS
converter and the Ultra3000 drive.

USB Communication Rate Compatibility

USB Converter Communication Rate
UsB1.0 1200, 2400, 4800, 9600, or 19,200, bps
USB 2.0 1200, 2400, 4800, 9600, 19,200, or 38,400 bps

IMPORTANT

The USB converter must be setup as COM1, COM2, COM3, or
COM4 and must match the serial port configuration in
Ultraware software for the converter and Ultra3000 drive to
communicate.

If RSLinx software is running on your personal computer,
shutdown the program from the system tray to avoid conflicts
between applications.
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cOnﬁguring Your Ultra3000 The procedures in this section are listed in this table and apply to
Drive and Ultra3000 Drive

with Indexing

Seven-segment
Status Indicator

DC Bus Connections for
Active Shunt Resistor Kit

AC Input Power

Connections

Motor Power
Connections

Motor Power
Cable Shield Clamp

Ultra3000 drives and Ultra3000 drives with indexing.

Ultra3000 Drive Configuration Procedures

Procedure Page
Apply Power To Your Ultra3000 Drive 15
Detect Your Ultra3000 Drive 16
Understanding the Workspace and Drive Branches 17
Select a Motor 21
Tune Your Motor 22
Configure Displayed Units 23
Test Your Motor (non-indexing move) 25
Test Your Motor (indexing move) 26
Indexing and Non-indexing Move Examples 29

Front Panel Connections

Use this figure to locate the front panel connections on the Ultra3000
230V drives (500 W, 1 kW, and 2 KW).

Front Panel Connections for 2098-DSD-005, 2098-DSD-005X, 2098-DSD-010,
2098-DSD-010X, 2098-DSD-020, and 2098-DSD-020X Drives

9-pin CN3
& Serial Connector
-
(@]
in9g —e Pin5
Logic Power Status Indicator Pl.ng &
& Pin 6 — Pin 1
O
CN3 9-pin
Serial Port )
Connector 15-pin CN2
Feedback Connector
- O] —~Pin10
+ @ @) . ~A .
T 0 Bus = CN2 15-pin Pin 15 38 Pin5
|| [8%8|| & ~<«— Motor Feedback Pin 11 SgeH— Pin 1
ul|[& o6° Connector PinG — T o
100-240 O
—— L:/ @ gfsouz =
Q&> 44-pin CN1
ke = 1/0 Connector
R CN1 44-pin
v v <«—— Userl/0
g Hetor Connector Pin 44
w
JJ[{) B
=—= Fin 31
7 m Pin 16 —

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication
2098-IN0O03.
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Passive Shunt
Resistor Connections

Motor Power
Connections

AC Input Power
Connections

Motor Power
Cable Shield Clamp

Publication 2098-IN005C-EN-P — March 2008

Use this figure to locate the front panel connections on the Ultra3000

230V drives (3 kW).

Front Panel Connections for 2098-DSD-030 and 2098-DSD-030X Drives

O O

Seven-segment
st g Status Indicator

|

[Ex]

Intornal

~——Logic Power Status Indicator

Extornal
Shunt

|

r
—

(@) || @B | @B
)

&4

8
R

O CN3 9-pin
§l| <«— Serial Port
9] Connector
[ CN2 15-pin
H 5| ~€— Motor Feedback
— Connector
Ol

g CN1 44-pin
% ~— Userl/0
i Connector
g

9-pin CN3
Serial Connector

Pin9 —feetr— Pin5
Pin 6 Pin 1

00
LLX)

o

15-pin CN2
Feedback Connector

o | —Pin10
Pin 15 sset— Pin5

Pin 11 —23H— Pin 1
Pin6 —T o

44-pin CN1
I/0 Connector

Pin 44

Pin 31

Pin 16 —

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication

2098-IN003.
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Use this figure to locate the front panel connections on the Ultra3000
230V drives (7.5 and 15 kW).

Front Panel Connections for 2098-DSD-075, 2098-DSD-075X, 2098-DSD-150, and
2098-DSD-150X Drives

[0 O 9-pin CN3

Serial Connector

Seven-segment

s g Status Indicator o
Passive Shunt ' Logic Power Status Indi Pin9 — st Pin5
Resistor Connections ogic Power Status Indicator Pin 6 9 bin 1
—
2 o
15-pin CN2
Feedback Connector
ol CN3 9-pin © | —Pin10
§| ~«—— Serial Port
Connector
Motor Power
Connections oL CN2 15-pin
H ill <€«— Motor Feedback
o) Connector
44-pin CN1
CN1 44-pin I/0 Connector
AC Input Power < gSﬁngor
Connections Pin 44
Motor Power )
Cable Shield Clamp Pin 31
Pin 16 —

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication
2098-INQ03.
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Use this figure to locate the front panel connections on the Ultra3000
460V drives (3 W, 5 kW, 10 kW, 15 kW, and 22 kW).

Front Panel Connections for 2098-DSD-HV xxx and 2098-DSD-HV xxxX Drives

0

O

O

Passive Shunt
Resistor Connections

Motor Power
Connections

Ultrazooo

H
[@JH]®

@
=

Allen-Bradley ..

Seven-segment

Vil Status Indicator

LogicPower

CN3 9-pin
-<— Serial Port
Connector

CN2 15-pin
-« Motor Feedback
Connector

CN1 44-pin

-« Userl/0
Connector

~—— Logic Power Status Indicator

9-pin CN3

Serial Connector

Pin9
Pin 6

eet-— Pin5

Coj Pin 1

15-pin CN2
Feedback Connector

44-pin CN1
1/Q Connector

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication

AC Input Power £
Connections | i
Motor Power | > G i
Cable Shield Clamp > (@1 @]
L n N N
2098-IN003.
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Apply Power To Your Ultra3000 Drive

This procedure assumes you have wired your Ultra3000 system,
verified the wiring, and are ready to begin using your Ultraware

software.

High voltage exists in ac line filters. The filter must be grounded
properly before applying power. Filter capacitors retain high

voltages after power removal. Before handling the equipment,
voltages should be measured to determine safe levels. Failure

to observe this precaution could result in personal injury.

Follow these steps to apply power to your Ultra3000 drive.

1. Disconnect any load to the motor, making sure the motor is free of
all linkages when initially applying power to the system.

ATTENTION

JAN

To avoid damage to the drive due to improper sequencing
of input power and the Drive Enable (Input 1) signal, do not
apply the Drive Enable signal without first applying input

poWer.

2. Apply input power to the Ultra3000 drive and observe the front
panel Logic Power status indicator.

Status

]
L,

If the Logic Power status indicator is | Then

ON

Go to step 3.

Not ON

1. Check your input power connections.
2. Repeat step 2.

3. Observe the front panel seven-segment status indicator on your

Ultra3000 drive.

Seven-segment
Status Indicator

Status

Do This

Actively cycling
segments in a full circle

The drive is ready.

Go to Detect Your Ultra3000 Drive
on page 16.

Flashing E followed by
two numbers

The drive is faulted. Go to Error Codes on page 98.
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Detect Your Ultra3000 Drive

This procedure assumes you have successfully applied power to your
drive. These steps are designed to make sure that your Ultra3000 drive
is communicating with your Ultraware software.

Follow these steps to detect your Ultra3000 drive.

1. Start your Ultraware software.
Refer to the Ultraware User Manual, publication 2098-UM001, for
more information on starting the Ultraware software.

2. Create a new file.
The software will scan for online drives.

3. Click Stop Scanning when your drive is detected or wait for the
scanning to time out.

4. Look for the Ultra3000 icon under the On-Line Drives tree.

The Ultra3000 icon indicates that your drive is detected.

=1 On-Line Drrives

@Fi

5. Click the [+] next to the Ultra3k icon to expand the branch menu.

If your Ultra3000 drive Then
1. The software and hardware are communicatin
Is detected and listed under the On-Line and the system is ready. g

Drives tree
2. Go to Select a Mator on page 21.

1. Check your serial cable connections.

2. Use Recover Communications (in Ultraware) to
establish a connection.

3. Go to main step 1 of this section.

Is not detected
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Understanding the Workspace and Drive Branches

This section provides a description of the Ultraware workspace and
various drive branches.

| Parameter Value 1= “Welocity Contral Panel...
Click the [+] next to 3k Drive " Mame Current Cortral Panel...
to expand the parameter group. 59 Mods Configuation || || [#uta Mator Iden Disabled " Indexing Cortral Panel...
B Motar || |motor mode! MPL-2310P-H
. - i = Clear Faults
Double-click the 3k Drive icon -0 Turing Mator Farward Dir Hormal -
in the Ultraware workspace to ) Encoders Displayed Lnits Mstrie— REsellrne
display the various drive branches. Operation Mode: Reset EEPROM to Factory Seftings
Oper}aﬂpnfmﬂe |Analog “elocity Input |
_— Oper Mode Override | &nalog eleeitty Tnput |
Configure drive parameters for _1- Machine Cycle
an off-line drive. Communications
- Mimi‘ts
Open the Control Panel dialogs to ///____ 89 Senice Info Position Limits )
issue motion commands. (] MewDrive.udb Speed Functions _
Execute commands to clear faults, | _’|_I
reset the drive, — Status Value | Units =
or reset the EEPROM. Drive Enanied o
In Postion ]
. g
Mon IT;); T(|)1ne| i?]t:g':'?vgf I Proition Window 0
. " Up To Speed (:)
| In Speed Window 0 |
v Shaw Status
] Sy G Setup.. | Revert | Close | Help |
g |

Mode Configuration Branch

F- Ultraware - [ - Indexing Control Panel]
@ File Edit “iew Insett Program Toolz Ci

[oeasem||yEex

@: Orv-Line Drives
=i
[} B2 Mode Configurati
| . iquratian
Analog

Click the [+] next to Mode Configuration _—

to select the drive’'s command source. Freset

Fallowser
Ak |ndeing
ﬁ Homing

-~ 6P Motor

S Tuning

-~ fl Emcoders

E Digital Inputs
- Digital Dutputs
Analog Outputs
Monitar

Ozcillozcope

- A Fauls

- @# Sevice Info
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Motor Branch

Use the Motor Branch to:

select a motor for the associated online or offline Ultra3000 drive.
Once you select a motor, the status values associated with the
selected motor appear in the Status pane of this dialog.

monitor the status as related to the selected motor.

perform diagnostics on the motor.

Diagnostic commands are not available for SERCOS drives.
Tuning Branch

Use the Tuning Branch to:

configure Velocity and Position Regulator Gains that are used in
tuning.

monitor Velocity, Position, and Current loop status.

open dialogs where you can execute commands for autotuning,
manual position tuning, and manual velocity tuning.

Encoders Branch

Use the Encoders Branch to:

define the motor and auxiliary encoders.

configure the motor encoder and optional auxiliary encoder.

Digital Inputs Branch

Use the Digital Inputs Branch to:

assign functionality to digital inputs.

monitor the status of digital inputs.
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Digital Outputs Branch
Use the Digital Outputs Branch to:

e assign functionality to digital outputs.
e set both active and inactive brake delays.
e monitor the status of digital outputs and the digital relay.

e open other dialogs where you can override the state of digital
outputs and the relay.

Analog Outputs Branch

Use the Analog Outputs Branch to:

e assign drive signals to analog outputs.
e monitor the status of analog outputs.

e open a dialog where you can monitor and override the analog
output value.

Monitor Branch

Use the Monitor Branch to:

e view a collection of statuses.

e open the Monitor Setup dialog where you can select the collection
of statuses to display in this dialog.

e load a monitor previously saved.

e save a monitor for later use.
Oscilloscope Branch
Use the Oscilloscope Branch to trace one of four drive signals by:

e configuring the oscilloscope by selecting the drive signal to trace.

e executing commands that run the oscilloscope's tracing function
continuously or in response to the configured trigger.

e monitoring the oscilloscope as it traces the selected drive signal.
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Faults Branch

Use the Faults Branch to:

e set fault limits.

e monitor fault status.

e execute the Clear Faults command.

e open a dialog where you can review the drive's fault history.

e enable or disable faults.

TIP For more information on setting fault limits, refer to
Appendix C, Minimizing the Effects of Feedback Signal Loss on
page 141.

Service Information Branch
Use the Service Information Branch to:

e modify the size of an off-line drive file before transferring the
configuration to an online drive.

e display and monitor service information about the drive.

e display the firmware version of the drive.
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Select a Motor

This procedure assumes you have power applied to your drive and
the drive is detected by the Ultraware software.

Refer to the Ultraware User Manual, publication 2098-UM001, for
more information on selecting a motor.

Follow these steps to select a motor.

1. Double-click the Ultra3000 icon (Ultra3k) under the On-Line

Drives tree.

The Ultra3000 Drive properties dialog opens.

e — )
28 DnlLine Drives Parameter | Value welocity Control Panal .. |
I Dive hame Current Cotrd Panel... |
2 Mode Configuration Auto Motor Iden Erabled e |
- B Motor Mctor odel MPL-A310F-M SR AL
-0 Turing Motor Farvward Dir Mormal Cigar Faults |
-l Encoders Cisplayed Units Wetric Reset Drive |
- ¥ Digital Inputs Operation Modes
Resel EEPROM to Factory Sefi
- Digital Outputs Machine Cycle i o Fectory Seftings |
- Analog Outputs Communications
-8 Monitar Current Limits
Dzciloscope Position Limits
ik Fauls Speed Functions
- @# Service Info Position Functions
[ Mew Driveudb Display Precision
Motor Encoder Units
Auxiliary Encoder Units
<
Status | vauwe [units|
Crive Enabled 3
In Position Ly
In Pasition ircow 9]
Lp To Speed O
v Show Status
v Show Commands i ‘ eyal ‘ Che | Hew

Actual values depend on your application. Auto Motor Iden
default value is Enabled and remains Enabled if motor with
intelligent encoder is detected or selected. Value changes to
Disabled if motor without intelligent encoder is selected.

2. Check the Motor Model parameter value.

If motor is

Value (motor cat. no.)

GoTo

An Allen-Bradley motor with
intelligent encoder

Is recognized by the
Ultraware software

Assign Digital Inputs on page 22.

Not an Allen-Bradley motor
with intelligent encoder

Is not recognized by the
Ultraware software

Go to Error Codes in Chapter 2 and
refer to troubleshooting for E30.

Step 3.

3. From the Motor Model pull-down menu, choose your motor.
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Assign Digital Inputs

Follow these steps to assign Digital Inputs 1 and 2.

1. Double-click the Digital Inputs branch.
The Digital Inputs properties dialog opens.

E B

E}Eﬂ (et 1 Drive Enable ~])
[+ &= Mode Configuration 2 Fault Reset
B Motor Input 3 T —

10 Tuning Input 4 Unazzigned

Input 5 Unazsigned

Input & Unassigned

Input 7 Unazsigned
~EF Analog Dutputs Input & Unassigned
I omitor

B Oscillozcope

2. Verify that Input 1 value is set to Drive Enable (this is default).
To avoid fault actiqn or d_amage to the drive due_ to
improper sequencing of input power and the Drive Enable

signal, you must assign one of the eight inputs as Drive
Enable (Input 1 is the default setting).

3. Configure remaining digital inputs as required by your application.

4. Close the Digital Inputs properties dialog.

Tune Your Motor

This procedure assumes your drive is detected and you have selected
a motor. In this procedure you will autotune your motor.

Follow these steps to autotune your motor.

1. Double-click the Tuning branch.
The Tuning properties dialog opens.

cE

20 OrrLine Drives Parameterl Value I Units Autotuning. .. j
E}E]i Velocity Regulator Gains Manual Yelocity Tuning...
! [} & Made Configuration HOSHIONREOUItORGEINS Manual Position Tuning...
g Low Pass Filter

2. Click Autotuning.

The Autotuning dialog opens.
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3. Apply 12...24V to input 1.

Input 1 was configured as Drive Enable in a previous step (Drive
Enabled light turns yellow).

To gvoid damage to the dr.ive due to improper sequencing
of input power and the Drive Enable signal, do not apply
Q Drive Enable signal without first applying input power.

4. Make the appropriate autotune settings for your application.

5. Click Start Autotune.

The motor responds and the tuning process is complete (Autotune
Complete light turns yellow). Actual values depend on your
application.

; " B
@ On-Line Drives Parameter Value Units Start Autctune
E}ﬂ?{ [ |Autotune Settings Stop Autotune
[+ &= Mode Configuration | Mator Cirection Bi-Directional T
B Motor I Maximum Distance 1000000 Courts
~*1 Turing l Step Current 10 %
-@ Encoders ] |welocity Regulator Gains
GE Digital Inputs P 413

12 Digital Outputs
- EH Analog Outputs
tamitor D 1]
Oscillozcope

| 137

A Faults Status Value  |Units
- @ Service Info q —[Crive: Enabled N
[ Testudb N Sutatune Complete 49//
Autotune Faled [

6. Close the Tuning properties dialog.

Configure Displayed Units

The default value setting for Displayed Units is metric. English units
are also an option. For values of your own choosing, select User. User
units is similar to setting up an application conversion constant. This is
useful when the application requires the use of a transmission or
other equipment. For example, if motor encoder activity is being
measured in counts and the number of revolutions (rpm) is more
meaningful, you can change counts to rpm. You can make similar
settings for auxiliary encoder units.

1. Double-click the Ultra3000 icon (Ultra3k) under the On-Line
Drives tree.
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The Ultra3000 Drive properties dialog opens.

_@ Or-Line Drives

2 Digital Outputs
Analog Outputs

2.

3.

Display Precision
Motor Encoder Units
Auxiliary Encoder Units

| Parameter | Value Units
-h[] Oifdine: SysProgs.udb MName Drive
Auto botar Iden Enakled
-} @ Mode Configuration Mator Moel -
tlotor Forward Dir Morrmal
adl Analog (Displayed Units User
4 Fresel Operation Modes
q. Fallawer Machine Cycle
B Motor Communications
0 Tuning Current Limits
Al Encoders Speed Functions
¥ Digtal Inputs Position Functions

Click the Value field next to Display Units and choose User.

Click the [+] next to Motor Encoder Units.

Use these parameter settings for an incremental encoder. To
display velocity in rpm divide 8000 counts/rev by 60 seconds/
minute or 133.333. For position and acceleration use 8000.

B  |Motor Encoder Units

Velocity Label (RFM

Velocity Scale 133333 ) Countsfsec per User Units

|Posttion Label Revs

Posttion Scale 8000 Counts per User Units

Acceleration Label Revsfsecisec

Acceleration Scale 8000 Count/s*2 per User Units
Augiliary Encoder Units

Use these parameter settings for a Stegmann encoder. To display
velocity in rpm divide 1,048,576 counts/rev by 60 seconds/minute
or 17476.267. For position and acceleration use 1048576.
Ultraware software may truncate or convert the number into
scientific notation.

E Motor Encoder Units
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Welocity Label f RFM \

Velocity Scale \_|174763 J Counts/sec per User Units

Position Label Revs

Position Scale 1 04853E+006 Courts per Liser Units:

Acceleration Label Revsisecisec

Acceleration Scale 1.04858E+006 Count/s*2 per User Units
Augziliary Encoder Units

The Indexing parameters now list the position as revs and
acceleration/deceleration as revs/sec/sec as defined above. These
examples are for rotary motors directly coupled to the machine.
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Test Your Motor (non-indexing move)

This procedure assumes you have applied power to your drive, the
Ultraware software is running, the drive is detected, and you have
selected a motor. In this procedure you will enable the drive and set
the motor velocity to test the motor.

Refer to the Ultraware User Manual, publication 2098-UM001, for
more information on using the velocity control panel.

Follow these steps to jog the motor at a constant speed.

1. Double-click the U3k icon.

The drive properties dialog opens.

Parameter Value 1= Welocity Contral Panel...
Mame ez s TR
e hode Configuration D il (i Em Lisabled Indexing Control Panel...
B Motor Motor hadel WRL-A310P-H E—
“# Tuning Motor Forward Cir Mormal SRR
.,@ Encoders Displayed Units hietric e e
- W Digital Inputs Operation Modes Reset EEPRCM to Factory Settings
') Digital Outputs Machine Cycle
2. Click Velocity Control Panel.
The velocity control panel dialog opens.
WA £
E_}. On-Lime Drives Parameter Value Units et to Zero
E}Eﬂ Yelocity Command | ﬂ P Enable Drive
[} 3= Made Configuration Acceleration 13 Revsls"2 Diz:able Drive
Clear Faults

3. Apply 12...24V dc to input 1.

Input 1 was configured as Drive Enable in a previous step.

4. Click Enable Drive.

-}

-HE2f) On-Line Drives er e | setinZerg
BEH( Welocity Command 100 RFM N\ C Enahle Drive
! ' B2 Mode Configuration Accelerstion 13 Revsisy> Dizabile Drive
BF Motor
H Clear Faults
‘}E[' Tuning "

5. In the Velocity Command box, enter an appropriate low speed.

6. Press Enter.

The motor should be turning at the velocity you entered in step 5.
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7. Observe the Status table.

F5 Ultraware - [ - Yelocity Control Panel]

§ File Edit “iew Inzett Program Tools Commands ‘Wwindow Help - |ﬁ'|1|
[ & x|
% On-Line Drives Parameter Value Units et to Zero
R ‘elocity Command 100 RPM Enabile Drive
i . . . L~
& 2 Eme Fenfiguraiar Accelerstion 13 Revsfsh2 Disahle Drive
"
° _m Clear Taults |
= Turing
- fl Encoders -
Gﬂ Digital Inputs I /Status Us;!;.le &s‘
- 12 Digital Outputs Drive Fnabled = )
Analog Dutputs “elocity - Motor Feedback 100 RPM/
Moritor - Feedback 00 s
Oscillozcope
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e Drive Enable status = lamp is on (yellow)

e Velocity - Motor Feedback status = the value you entered in
step 5
8. Click Disable Drive.

The motor stops.

9. Close the velocity control panel.

The drive is software disabled and the enable icon in the toolbar is
no longer illuminated.

Test Your Motor (indexing move)

This procedure assumes you have applied power to your drive, the
Ultraware software is running, the drive is detected, and you have
selected a motor. In this procedure you will enable the drive and
make an incremental move to test the motor.

If you do nqt havg an UItrgBOUOX indexing drive, you cannot
access the indexing functions.

Refer to the Ultraware User Manual, publication 2098-UMQ01, for more
information on using the indexing control panel.

Follow these steps to test your motor.

1. Double-click the U3k icon.
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The drive properties dialog opens.

.-I-EJ.'; On-Line Drives

BE] Off-line: SyzProgs udb
Eﬁ{ Drive
3 Drive

(E}' g9 Mode Eonfiguration)

il Analog
Preset
. Fallower
% Homing
B Motar
=0 Tuning
I Encoders

S [ O R,

Parameter Value 1= Welocity Control Panel...
LES Currert Contral Panel...
Auta Mator Iden Disabled Inclexing Cortrol Panel....
Matar Mocel MPL-A310P-H
Miotor Forward Dir Mormal GerFeuis
Displayed Linits Metric Reset Drive
';E Digital Inputs Operation Modes Rezet EEPROM to Factory Settings
2 Digital Dutputs Machine Cycle

2. Expand the Mode Configuration branch and double-click
Indexing.

The Indexing Setup dialog opens.

I_Drive - Indexing

Parameter Value Units | & Indexing Control Panel... “

Auto Start Indexing off
Ahort Index Decel 13 Revsis"2

(B IndexoSetup ) B
Iode Incremental
Distance gooo Counts
Batch Count 5
Cravell 500 msec
Yelociy 750 RPr
Acceleration 13 Revsis"2
Deceleration 13 Revsis"2
Mext Incex 0
Action When Complete Stop "

3. Expand Index 0 Setup.

4. Configure your incremental move with the following values for
Index 0.

e Mode = Incremental

e Distance = 8000 counts

e Batch count =5

e Dwell = 500 ms

e Velocity = 750 rpm

e Acceleration = 13 Rev/s”

e Deceleration = 13 Rev/s”

e Next Index =0

e Action When Complete = Stop

In this example, the Bulletin MPL motor uses an incremental, 2000
ppr (pulse per revolution) feedback device. Therefore, the
Ultra3000 drive uses quadrature or 2000 ppr X 4 to equal 8000
counts per revolution.

If a Bulletin MPL motor with high-resolution feedback is used
(catalog number MPL-A310P-M, for example), the feedback device
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is 1024 ppr (pulses per revolution). However, the interpolation
factor, as set in the Encoders tab of the Workspace, determines the
counts per revolution. Default interpolation is x256 which totals
1024 x 256 or 262,144 counts per revolution.

Workspace =~ (X
| - BW OnlineDrives Drive - Encode

= [:l Qff-lime; SyeProgz.udb |

3 Parameter | Value | units | Commutation Disgnostics...
+ Drive 5
g ) (Motor Encaoder Interpalation X255) Motor Feedback Disgnostics ...
T Eﬁ( Drive Pozition Feedback Source  |Motor Encocer - -
-1 Ba Mode Configuration = Motor Encoder Qutput Motor Marker Diagrostics ... |
il Analog Cutput Signal Buffered Auziliary Feedback Diagnostics ...
Al Preset Aupxliary Marker Disgnostics..
q‘ Follower .
AL Indexing Mark_e_r Cutput Gating Mot Gated
£k Horin El | Auxiliary Encoder
d Encoder Ratio (Load:kMotor) 1:1
& Moo Type Fotary

0 Tuning LinesFevolution 2000
N Diaital Inputs

. Digital Outputs

These settings may not be appropriate for your application.

5. Click Indexing Control Panel in the drive properties dialog.

The indexing control panel dialog opens and the software enable
icon should be on.

F Ultraware - [ - Indexing Control Panel]

&Eile Edit Wiew Inzert Program Tool: Commands  Window Help _|E||1|

[ozezeE||deexaa s a5

% On-Line Drives Parameter Value Units Start Inclex ’3
E}gi Inclex Mumber |0 Start Homing
[z} &= Made Canfiguration

Stog Hormirg
allll naing

Erabile Drive: )

Dizahle Drive
Clear Faults
Define Home
=1 Tuning Status Value Units
o fl Encoders Drive Enabled [
i Digital Inputs Position Comimancd 60000 Counts
- Digital Dutputs Actu: (160000 Courts
Analog Outputs Bstch Count a
M aritar In Mot [
/B Oscilozcope In Duvel [@]
A Faults Sequence Camplete [
&!, Service Info In Posttion 0
(7] Testudh At Hame [

6. Click Enable Drive.
The Drive Enabled lamp is on (yellow).

7. Click Start Index.

Your incremental move begins. Observe the Batch Count value
count down from 5...0 while your move is running. Also, observe
the Position Command and Actual Position values following the
incremental index 0 count setup for each move.
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8. Close the indexing control panel dialog.

The drive is software disabled and the toolbar Enable icon is no
longer on.

9. Close the Indexing mode dialog.

Indexing and Non-indexing Move Examples

This section provides examples of indexing and non-indexing moves
you can make with your Ultra3000 drive by using Ultraware software.

Ultra3000 Drive Configuration Procedures

Procedure Page
Analog Velocity Mode (non-indexing) 29
Analog Position Mode (non-indexing) 32
Preset Velocity Control (non-indexing) 34
Preset Position Control (indexing move) 37
Master Follower and Preset Gear Ratios (non-indexing move) 40
Incremental Indexing (indexing move) 44
Absolute Indexing (indexing move) 48

Analog Velocity Mode (non-indexing)

This procedure assumes you have applied power to your drive, the
Ultraware software is running, the drive is detected, and you have
tested a motor. In this procedure you will run the drive in Analog
Velocity mode.

Refer to the Ultraware User Manual, publication 2098-UM001, for
more information on Analog Velocity mode.

Follow these steps to run your drive in Analog Velocity mode.

1. Double-click the U3k icon.

The drive properties dialog opens.

2. Expand the Operation Modes parameter and verify the Operation
Mode is Analog Velocity Input.

Parameter Value Units
Mame Dirive
Auto Motor lden Enahled
Motor Moclel
Motor Forward Dir Mormal
Dizplayed Units Metric

E  |operation Modes

Operation Mode @ “elocity Input |

Oper Mode Override | &nalog “elocity Input |
Machine Cycle
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3. Close the Drive Branch dialog.

4. Expand the Mode Configuration branch and double-click Analog.

The Analog Setup dialog opens.

E|

% OrvLing Drives
=M Offine: IM-1.udb
E}Eﬁ( Drive

[z} &= Made Canfiguration

----- q, Follower
- B Motor

= Turing

- of] Encoders
-2 Digital Dutputs
- EF Analog Outputs

Parameter | Value | Units
Velocity Command Input
“elocity Scale 300.0) RPMA ot
“elocity Offset o millivalts
AcceliDecel Limits | Inactive
Accel Limit 13 Revaliz"2
Decel Limit 13 Revaliz"2
Current Command Input
Current Scale 0.7s Ampsivolt
Current Offset 0 millivolts
Po=sition Command Input
Position Scale 10000 Courtsfolt
Posttion Offset 0 millivofts

5. In the Velocity Scale box, enter 300.0 and verify Velocity Offset is

set to 0.

6. Double-click the Digital Inputs branch.

a. Verify that Input 1 is configured as Drive Enable input (factory

default).

b. Verify that Input 2 is configured as the Fault Reset input.

If more digital inputs are required for an application than are
available in Ultraware software, you can combine inputs for
multiple assignments. In this example both Drive Enable and Fault
Reset are combined in Input 1. To reset a fault, toggle 12...24V dc
to Input 1 or CN1-31. Then re-energize 12...24V dc to Input 1 or
CN1-31 to keep the drive enabled.

Bl Drive - Digital Inputs

CEX
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| Parameterl Value Units |
Irpait 1 hultiple Assignment -
It 2 -~
Input 3 [ |Define Position E
Input 4 [ |Dizable Serial Communications
It 5 [w|Drive Enable
[wIFaLlt Rezet
g 3 [ IFollovwer Enakile
Iriput 7 [ IFarward Enable b
Input & Ornazsigned
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7. Double-click the Monitor branch.
The (default) Drive Status parameters display.
|
% OnLine Drives I Parameter I Value I Units
EHCD Oitdine: M-1.udb = |Drive Status
E}B?‘ Drive Analog Command In i x|
[z} & Mode Canfigration Brake o
H e
Analeg Bus Yoltage 0 Drrive Status
4B Preset Disahle Serial Communications WMode Corfiguration
Q| Fallower Drive Enabled Position Signals
B Mator Drive Temperature a Yelocity Signals
=3 Turing Fault State Dri Current Signals
'@ Encoders Firmwvare Yersion 0o Epc.:oders
¥ Digial Inputs Forward Enakle D!g!tal Iputs
Y pp Digital Outputs
- Digital Dutputs Matar Temperature 0
Analog Dutput
Analog Outputs Operating Mode An Faultz
< Operation Mode Override
Oscilloscope FICS Mumber K Cancel
A Faults Ready
M Service Info Reverse Enable L
=] Velocity Signals
“elocity - Command 1] RPM
“elocity - Error a PR
“elocity - Motor Feedback 1] RPM
In Speed Window (:)
Integrator Inhibit 07
Up To Speed [
Zero Speed 4 RPM
Load | Save | Feset Peaks Cloze | Help |
8. Click Setup.
The Monitor Setup dialog opens.
9. In the Monitor Setup dialog, check Velocity Signals.

10. Click OK.

The Monitor Status dialog closes.

11. Apply 12...24V dc to input 1.

Input 1 was configured as Drive Enable in a previous step. Make
sure the Enable icon in the toolbar is active. This means the drive
can enable.

12. Observe the drive responding to a 0...£10V dc analog signal

applied to CN1-25 and CN1-26 (1V dc = 300 rpm, per the setup).
e Analog Command voltage
e Velocity Command rpm (300 rpm/analog input voltage)

e Velocity - Motor Feedback

13. Remove the 12...24V dc (Drive Enable) from input 1.

14. Close the Monitor and Digital Inputs branch dialogs and the

Analog mode configuration dialog.
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Analog Position Mode (non-indexing)

This procedure assumes you have applied power to your drive, the
Ultraware software is running, the drive is detected, and you have
tested a motor. In this procedure you will run the drive in Analog
Position mode.

Refer to the Ultraware User Manual, publication 2098-UMO001, for
more information on Analog Position mode.

Follow these steps to run your drive in Analog Position mode.

1. Double-click the U3k icon.

The drive properties dialog opens.

2. Expand the Operation Modes parameter.

Verify the Operation Mode is Analog Position Input.

; )
| Bl OnLine Drives | Parameter | Value | Units
=+ Offfine: SpsProgs. udb Mlame: Drive
+ ] Drive Auto Motor lden Enzhled
Motar Model MPL-£310P-M
i X . tator Forward Dir Marmal
-} 5@ Muode Canfiguration Displayed Linits Wl
ad) Analog = Operation Modes
A Preset (Operaﬁon Mode Analog Position Input LD
q‘ Followeer Cper hode Owerricde Analog Welocity Input
Ak |ndexing Machine Cycle
ﬁ Homirg Communications
B kdabar Current Limits

3. Close the Drive branch dialog.

4. Expand the Mode Configuration branch and double-click Analog.
The Analog Setup dialog opens.

f x|
_% e DS | Parameter | Value Units
- D Offline: SysProgs.udb = Velocity Command Input
e Eﬁ( B Veloc:rty Scale 300.0 Rl.i‘llxdf\-"olt
= ﬂ?{ Diive Welocity Offset 1] millivoks
. . AccelDecel Limits Inactive
= &= _Mods Configuration Accel Limit 12 Revsis’2
Decel Limit 12 Revsiz"2
A Freset = Current Command Input
q‘ Follower Current Scale a7s Ampatiol
ALk |ndexing Current Offset 1] millivolts
ﬁ Haming 6 Position Command Input >
& Motar Pasition Scale 4096.0 Count=Solt
-3 Turing Position Offzet 0 millivoks

5. Enter the Position Scale value appropriate for your application.

In this example, the motor is catalog number MPL-A310P-M with

1024 ppr multiplied by an interpolation factor of 8, or 8192 counts
per motor revolution. With a Position Scale value of 4096 counts

per volt the motor will turn one revolution for every 2V dc.
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6. Double-click the Digital Inputs branch.

a. Verify that Input 1 is configured as Drive Enable input (factory
default).

b. Verify that Input 2 is configured as the Fault Reset input.

If more digital inputs are required for an application than are
available in Ultraware software, you can combine inputs for
multiple assignments. In this example both Drive Enable and Fault
Reset are combined in Input 1. To reset a fault, toggle 12...24V dc
to Input 1 or CN1-31. Then re-energize 12...24V dc to Input 1 or
CN1-31 to keep the drive enabled.

ElDrive - Digital Inputs

| Parameterl Value
Impat 1 Multiple Azsigniment -
Impt 2 -~
Input 3 [ |Define Position i
Input 4 [ |Dizable Serial Communications
It 5 [w|Drive Enable

[wIFaLlt Rezet
Izt [ IFollovwer Enakile
Irput 7 [ IFarward Enable b
Imput & Ornazsigned

7. Double-click the Monitor branch.

The (default) Drive Status parameters display.

: % OreLine Drives
[=H Offire: IM-1.udb
E}Eﬁ( Dirive

[} 8= Mode Configuration

q, Fallowwer
B Motor

= Tuning

- f) Encoders

GE Digital Inputs
- Digital Outputs
Analog Dutputs

Ozcillozcope
A Faults

- @€ Service Info

i Parameter | Value | Units E
E  |Drive Status
Analog Command In -3 millivolts
Brake *,
Bus Yoltage 166 Yolts
Disable Serial Communications 4]
Drive Enabled (:)
Drive Temperature 0 oniior Settp
FIaL,ll State . Drive Ready = Drive
Firmware Yersion 1.45 .
- + Drive Status
Forward Enable "a} +- [ Mode Configuration
Motor Temperature o ¥ Pasition Signals
Operating Mode Disabled +- ] Welocity Signals
Operation Mode Override (;} +-[]  Current Signals
PICS: Number 1JBB1POS +-[] Encoders
® +-[]  Digital Inputs
Ready :'?; +-- ] Digital Outputs
Reverse Enable ™) +--[] Analog Output
B "0
o .
Position - Error o
Position - Motor Feedback 0
Position - Auxiliary Encoder 1
In Position '3;)
In Position WWindow )
Position - Error Peak - -216
Position - Error Peak + 333 il Cancel
Posn Compare 1 @]
Posn Compare 2 'f;}'
MNegative Overtravel Input "\?)
Posttive Overtravel Input )
Negative Overtravel ¢
Positive Overtravel (:)
Format
WE‘ Load | Save | Reset Peaks - Close Help I
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8. Click Setup.

The Monitor Setup dialog opens.
9. In the Monitor Setup dialog, check Position Signals.

10. Click OK.

The Monitor Status dialog closes.

11. Apply 12...24V dc to input 1.

Input 1 was configured as Drive Enable in a previous step. Make
sure the Enable icon in the toolbar is active. This means the drive
can enable.

12. In the Monitor dialog, observe the Drive Status and Position
Signals parameters.

e Drive Enabled lamp is ON (yellow)
e 1V dc = 4096 counts or 1/2 motor revolution

e Supply 0...£10V dc to CN1-25 and CN1-26 and observe
Position Command and Position-Motor Feedback

13. Remove the 12...24V dc (Drive Enable) from input 1.

14. Close the Monitor dialog and the Analog mode configuration
dialog.

Preset Velocity Control (non-indexing)

This procedure assumes you have applied power to your drive, the
Ultraware software is running, the drive is detected, and you have
tested a motor. In this procedure you will run the drive by using
preset velocity control.

Refer to the Ultraware User Manual, publication 2098-UM001, for
more information on preset velocity control.

Follow these steps to use preset velocity control.

1. Double-click the U3k icon.

The drive properties dialog opens.

2. Expand the Operation Modes parameter.
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3. Click the current setting and use the pull-down menu to change

4. Close the Drive Branch dialog.

5. Expand the Mode Configuration branch and double-click Preset.

6.

7.

8.

9.

the Operation Mode to Preset Velocity.

The Preset setup dialog opens.

B

Parameter Value

Parme Drrive

Auto Motor Iden Enahled

Motor Model

Motor Foreard Dir Mormal

Dizplayed Unitz hdetric
[  |operation Modes

Operation Mode @ese‘t Velo@ L"

Oper Mode Override | Analog Welocity Input |
Machine Cycle

OreLine Drives
M Offdine: IM-1.udb
E}Eﬂ Drive

ol Analog

y Follower
-~ B Motor
S Tuning

-~ Jl Encoders
i Drigital Inputs
-~ Digital Outputs
- Analog Dutputs
(&) Monitar

Enter the Preset Velocity values as shown in the table above or

%9 Made Configuration

Parameter Value Units
Preset Velocities
Preset 0 10 RPh
Presst 1 100 RPM
Preset 2 1000 RPh
Preset 3 0 RPh
Preset 4 -0 RPh
Preset 5 -100 RPM
Preset & -1000 RPh
Preset ¥ 0 RPh
Preset Velocity Input Limits
AccelDecel L Inactive >
Accelerstion 13 Revsis"2
Deceleration 13 Revsis"2

otherwise appropriate to your application.

Set the Preset Velocity Input Limits value to Inactive.

Close the Preset dialogs.

Double-click the Digital Inputs branch.

10. Click the Value fields and use the pull-down menus to change the

input values as described below.

|

On-Line Drives
= Offline: IM-1.udb

E}ﬂi Drive

q' Follower
- B Motar

=1 Tuning
- offl_Encoders

& Digital Inputs

- Digital Dutputs

|Parameter Value Units
Irpoet 1 Crive Enable

Imput 2 Unassigned

Input 3 Unassigned

Imput 4 Unassigned

Input 5 Unassigned

Imput & Preset Select 2

Imput 7 Preset Select 1

Imput & Freset Select 0
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11. Using this table, determine the sequence of these three inputs that
correspond to the preset velocity entered.

Binary Code
Preset Selects Selected Preset or Index

5 4 3 2 1 0
0 0 0 0 0 O |PresetOorindex0is selected.
0 0 0 0 0 1 |Preset?orlindex1isselected.
] ] ] 0 0 0 0 1 0 |Preset2orlindex?2isselected.

Select up to 64 locations via preselect inputs -

5...0 by using BCD format. 0 0 0 0 1 1 |Preset3orindex3is selected.

(codes for preset selects 1 and 0 are shown)

' '

Preset 64 or Index 64 is selected.

12. Apply 12...24V dc to input 1.

Input 1 was configured as Drive Enable in a previous step.

a. Verify the toolbar Enable icon is active, indicating the drive is
enabled.

b. Verify the Drive Enabled lamp is ON (yellow)

c. If none of the Preset Selects are ON, observe the motor
running at the selected speed (rpm) for Preset 0 (10 rpm in
this example).

13. Double-click the Monitor branch.
The (default) Drive Status parameters display.
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E|
'-**"* Online Drives I Parameter f Value | Units |
- -Lﬂ:l.gll%lif-i[;:.\’LM-'l.udh =] ey =z
=} B3 Mode Lonhiguration Analog Command In 998 millivolts
-l Andlog Brake o
. oot Dus Voltage 164 onitor Setup %]
@), Follower Dizable Serial Communications | —— 3
- BP Mnbe {w) ¥ Drve
= Turing Drive Enabled ' #-- Wl Drive Status
mperat o 1 Muades Cur g i
'@ Encoders Bl L 4 i | Pogi:ongr:;l;lle -
-~ ¥ Digital Inputs Fault State Drive Enabl % W Velocily Signals
' Digital Outputs Firmware Yersion 145 # ] Cument Signalz
-2 Analog Dutputs Forvward Enable {;} %] Encodess
&S Digilal |
e Motor Temperature 0 e
Operating Mode Preset Vel #-- ] Analog Output
A otz
--B# Serice Info Operation Mode Override ) %] Fauls
PICS Mumber 1JBB1P0OS
Ready ?
Reverse Enahble \a)
E Velocity Signals
Yelocity - Command 10
Yelocity - Error 10
elocity - Motor Feedback 7 DX Cancel
In Speed Window )
Integrator Inhibit (3
Up To Speed )
Zero Speed 4 RPM
v
Format
Decimal ,I Load | Save | Reset Peaks ( Setup... Close | Help |
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14. Click Setup.

The Monitor Setup dialog opens.
15. In the Monitor Setup dialog, check Velocity Signals.

16. Click OK.

The Monitor Status dialog closes and the setup changes take
affect.

17. Observe that Velocity - Command matches what was entered in
Preset Velocity 0.

18. Observe the Velocity - Motor Feedback continually updating to
maintain the commanded velocity.

19. Apply 12...24V dc to Preset Select 0 configured as Digital Input 8
(CN1-38).

The Velocity - Command now matches Preset 1 (100 rpm in this
example).

20. Remove the 12...24V dc (Drive Enable) from input 1.

21. Close the Monitor Status dialog and Digital Inputs dialog.

Preset Position Control (indexing move)

This procedure assumes you have applied power to your drive, the
Ultraware software is running, the drive is detected, and you have
tested a motor. In this procedure you will run the drive by using
preset position control.

Refer to the Ultraware User Manual, publication 2098-UM001, for
more information on preset position control.

Follow these steps to use preset position control.

1. Double-click the U3k icon.

The drive properties dialog opens.

2. Expand the Operation Modes parameter.
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3.

4.

5.

Click the current setting and use the pull-down menu to change
the Operation Mode to Preset Position.

Close the Drive Branch dialog.

Expand the Mode Configuration branch and double-click Preset.

The Preset setup dialog opens.

Enter the Preset Velocity values as shown in the table above or
otherwise appropriate to your application.

Double-click the Digital Inputs branch.

Click the Value fields and use the pull-down menus to change the
input values as described below.

Workspace | -
E OneLine Drives Value
=+ Offine: IM-1.udb = : :
Sg% Diive Lo Mullpll?- Az=ignment
89 Mode Configuration ot Unassigned
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3 Dirtal Mutrusts

Unassigned
Unassigned
Define Position
Preset Select 2
Preset Select 1
Preset Select 0
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9. Using this table, determine the sequence of these three inputs that
correspond to the preset positions entered.

Binary Code
Preset Selects Selected Preset or Index
5 4 3 2 1 0
0 0 0 0 0 O |PresetOorlndex0is selected.
0 0 0 0 0 1 |Preset?orindex1isselected.
) ] ) 0 0 0 0 1 0 |Preset2orindex?2is selected.
Select up to 64 locations via preselect inputs -
5...0 by using BCD format. 0 0 0 0 1 1 |Preset3orindex3isselected.
(codes for preset selects 1 and 0 are shown) # ‘
T 1 1 1 1 1 |Preset64orindex64 is selected.

In this example, Preset Position 0 and 1 are configured so Preset
Select 0 is either off (Preset Position 0) or on (Preset Position 1).

10. Double-click the Monitor branch.

The (default) Drive Status parameters display.

OreLine Drives
[=H Offire: IM-1.udb
E}Eﬁ( Dirive

B Motor

= Tuning

- f) Encoders

GE Digital Inputs
- ' Digital Dutputs
3 Analog Outputs

Ozcillozcope

A Faults

- @€ Service Info

Parameter |

Value | Units |

Format

Decimal -

Drive Status

Analog Command In
Brake

Bus Yoltage

Disable Serial Communications
Drive Enabled

Drive Temperature

Fault State

Firmwvare Yersion
Forvward Enable

Motor Temperature
Cperating Mode
Cperation Mode Override
PICS Mumber

Ready

Reverse Enable
Position Signals
Position - Commanc
Position - Error

Posttion - Motor Feedback
Posttion - Auxiliary Encoder
In Position

In Position Window
Position - Error Peak -
Posttion - Error Peak +
Posn Compare 1

Posn Compare 2
Negative Overtravel Input
Posttive Overtravel Input
Negative Overtravel
Positive Overtravel

-3 millivolts

166 Volts

O
«

0 onito

Drive Ready

145

1
- (- - - - - - - - g

O000000ROR o

i=li=] =]

-218
333

live:

DCrive Status

Mode Configuration
Position Signals
Welocity Signals
Current Signals
Encoders

Digital Inputs
Diigital Dutputs
Analog Dutput
Faults

()8 Cancel

Load [ Save | Reset Peaks - Close Help

11. Click Setup.

The Monitor Setup dialog opens.
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12. In the Monitor Setup dialog, check Position Signals.

13. Click OK.

The Monitor Status dialog closes and the setup changes take
affect.

14. Apply 12...24V dc to input 1.

Input 1 was configured as Drive Enable in a previous step.

a. Verify the toolbar Enable icon is active, indicating the drive is
enabled.

b. Verify the Drive Enabled lamp is ON (yellow)

c. If none of the Preset Selects are ON, observe the motor move
to Preset Position 0.

In this example, 1 revolution (8192 counts).

15. Apply 12...24V dc to Preset Select O configured as Digital Input 8
(CN1-38).

The motor moves to Preset Position 1 (4096 counts).

TIP Preset Positions are absolute and not incremental position.

16. Close the Preset, Monitor Branch, and Digital Inputs dialog.
Master Follower and Preset Gear Ratios (non-indexing move)

This procedure assumes you have applied power to your drive, the
Ultraware software is running, the drive is detected, and you have
tested a motor.

An external auxiliary encoder is powered by the Ultra3000 drive
through pins CN1-1 and CN1-2. The encoder signals are wired to pins
CN1-4...CN1-9. In this procedure, you will run the drive in
Follower-Auxiliary Encoder mode.

Refer to the Ultraware User Manual, publication 2098-UM001, for
more information on Position Follower mode.

Follow these steps to run the drive in Follower-Auxiliary Encoder
mode.

1. Double-click the U3k icon.

The drive properties dialog opens.

2. Expand the Operation Modes parameter.
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3. Click the current setting and use the pull-down menu to change

the Operation Mode to Follower: Auxiliary Encoder.

Parameter Value Units
Mame Drive
Auto hator Iden Enabled
hdotor hodel
Motor Foraard Dir Mormal
Dizplayed Units tetric
IE| Operation Modes
I Operation hode Follower: Auxiliary Encoder -
Oper Mode Crverride Aralog Y elocTy Tt

Cycle

Communications

Current Limits

Speed Functions

Position Functions

Display Precigion

Motor Encoder Units

| H | H | E H E

Auxiliary Encoder Units

4. Close the Drive Branch dialog.

5. Expand the Mode Configuration branch.

6. Double-click Follower.

7. Enter the Gear Ratio preset values as shown in the table below or
according to your specific application.

B

% OrvLine Dirives
=HT] Offline: IM-1.udb
E}Eﬂ Drive
Bgﬂ tade Configuration
; adll Analog

-~ B Motor

i Tuning

-~ fl Encoders

i Digital Inputs
- Digital Outputs

Parameter Value Units

Slewe Limit Enable | Inactive

Sleswe Lirnit 13 Revsis"2
= Gear Ratios (Master:Follower)

Preset 0 1:1

Preset 1 21

Preset 2 1:2

Preset 3 a1

Preset 4 15

Preset 5 101

Preset & 110

Preset 7 11

8. Close the Mode Configuration dialog.

9. Double-click the Digital Inputs branch.

10. Use the pull-down menu to change the input values.

]

@ OreLine Dirives
=HI Offdine: IM-1.udh
E}Eﬁ( Drive
3’” Mode Configuration
B Motor

Parameter Value Units
Input 1 Drive Enable

Input 2 Unassigned

Input 3 Unassigned

Inpout 4 Unassigned

Input 5 Unassigned

Irpaut G Preset Select 2

Inpaut 7 Preset Select 1

Input & Preszet Select 0 j
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11. Using this table, determine the sequence of these three inputs that
correspond to the preset gear ratios entered.

Binary Code
Preset Selects Selected Preset or Index

5 4 3 2 1 0
0 0 0 0 0 O |PresetOorindex0is selected.
0 0 0 0 0 1 |Preset?orlindex1isselected.
] ] ] 0 0 0 0 1 0 |Preset2orlindex?2isselected.

Select up to 64 locations via preselect inputs -

5...0 by using BCD format. 0 0 0 0 1 1 |Preset3orindex3is selected.

(codes for preset selects 1 and 0 are shown)

' '

T 1 1 1 1 1 |Preset64orindex64 is selected.

In this example, preset gear ratio 0 and 1 are configured.

12. Double-click the Monitor branch.

The (default) Drive Status parameters display.

|
% OreLine Drives I Parameter | Value | Units |
=H] Offine: IM-1.udb =
@ Diive Analog Command In %) millivatts

Brake (3
Bus Yoltage 166 Yolts
Disable Serial Communications 4]
Drive Enabled (:}

- Mator Drive Temperature 0 pailoraeiup

7L Tuning Faut State Drive Ready .

Al Encoders Firmware Yersion 145 = Licy

- ¥ Digital Inputs e O + Dirive Statu.s .

- Digital Outputs KEserspe— . o - [ Moc.lg Eon.flguratlon

] Sl Dutputs P + Posm?n S!gnals

Operating Mode Disabled +- ] Welocity Signals
C' Operation Mode Override (9] +- ] Curent Signals

- Ozcilloscope PICS Mum 1JBB1;05 +-[] Encoders

A Faults Feat 3 +-- [ Digital Inputs

- @€ Service Info iR .‘.9) + [ Digital Outputs

W +-[]  Analog Output
B Position Signals 5] Fauls
Position - Command 0
Position - Error o
Position - Motor Feedback 0
Position - Auxiliary Encoder 1
In Postion '1;)
In Position Window )
Position - Error Peak - -216
Position - Error Peak + Sod oK, Cancel
Posn Compare 1 (9]
Posn Compare 2 "; 2
Megative Overtravel Input )
Posttive Overtravel Input ()
Megative Overtravel (9]
Postive Overtravel .
Format
Decimal = Load [ Save | Reset Peaks - Close Help

13. Click Setup.

The Monitor Setup dialog opens.

14. In the Monitor Setup dialog, check Position Signals.
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15. Click OK.
The Monitor Status dialog closes and the setup changes take
affect.

16. Apply 12...24V dc to input 1.

Input 1 was configured as Drive Enable in a previous step.

a. Verify the toolbar Enable icon is active, indicating the drive is
enabled.

b. Verify the Drive Enabled lamp is ON (yellow)

c. If none of the Presets are ON, move the auxiliary encoder and
observe the motor rotate at Preset 0 Gear Ratio or 1:1.

17. Apply 12...24V dc to Preset Select O which is configured for
Digital Input 8 or pin CN1-38.

Notice that the auxiliary encoder uses Preset 1 as the Gear Ratio or
2:1. This means for every two revolutions of the auxiliary encoder,
the motor rotates 1 revolution.

18. Remove the 12...24V dc (Drive Enable) from input 1.

19. Close the Monitor Branch and Digital Inputs dialog.
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Incremental Indexing (indexing move)

This procedure assumes you have applied power to your indexing
drive, the Ultraware software is running, the drive is detected, and you
have tested a motor. In this procedure you will run the drive in
Incremental Indexing mode.

Refer to the Ultraware User Manual, publication 2098-UM001, for
more information on incremental indexing moves.

Follow these steps to set parameters for an incremental indexing
move.

1.

8.

9.
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Double-click the U3k icon.

The drive properties dialog opens.
Expand the Operation Modes parameter.

Click the current setting and use the pull-down menu to change
the Operation Mode to Indexing.

Parameter Value Units
Matme Drive - Indexing
Auto Maotor lden Enahled
Mator Mocle!
Motor Forward Dir Mortmal
Dizplayed Units tetric
=] Operation Modes
Operation Mode QM -
Oper Mode Override Analog Welocity Input
Machine Cycle

Close the Drive Branch dialog.
Expand the Mode Configuration branch.
Double-click Indexing.

Enter the Index O parameter values.

E|
On-Line Drives I Parameter Value u
EHCT] Offfine: IM-1.udb | Auto Start Indexing off
'Eﬁ( Difive l Aport Indes Decel 13 Rey
E}Eﬁ( Drive - Indexing =1 Index 0 Setup
E} 72 Mode Configuration Moce Incremental
C ol Analog Distance 4000 CoL
Batch Count 10
Drvell 1000 Mt
“elocity 400 RPhk
Acceleration 12000 Fey
Decelerstion 3000 Fey
Mexdt Index o
Action'¥hen Complete Stap

Close the Indexing Parameters dialog.

Double-click the Digital Inputs branch.
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10. Use the pull-down menu to change the input values.

A —————=—=—=——0co0—0——

@ On-Line Drives Parameter Value Units

BE:I Qff-lime: [k-1.udb Imput 1 Drive Enahle
Eﬁ( Dirive Input 2 Fault Reset
E}Eﬂ Dirive - Indexing Input 3 Start Indexing

[} &8 Mode Configuration Input & Stop Indexing

Input 5 Pausze Index -
Input 6 Unassigned
Input 7 Unassigned

Input & Unassigned

: . Digital Dutputs
11. Close the Digital Inputs dialog.
12. Double-click the Digital Outputs branch.

13. Use the pull-down menu to change the output values.

£
On-Line Drives Parameter Value Units
E}E:l Off-lirve: [M4-1.0db Outtptt 1 Drive Enabled
Eﬁ( Diive Output 2 In Crwvell
EIEﬁ( Dive - Indexing Cutput 3 In-Position

[+} B® Mode Configuration Cutpt 4 End of Sequence

Relay Feaddy -
Brake Active Delay a milizeconds
Brake Inactive Delay |0 millizeconds

B Analog Dutputs

14. Close the Digital Outputs dialog.
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Follow these steps to verify the number of indexing moves by using
drive signals.

1. Double-click the Monitor branch.
2. Click Setup.

3. Expand the Mode Configuration branch/the Indexing branch/and
check Batch Count.

Monitor Setup x|

=1 Drive - Indexing
Drive Sta

|»

o @

L] 3
[0 Preset

-[J Fa I!er
------- [ Selected Index

Mode Configuration

[ Sequence Camplete

[ InAcecel or Constant Yelocity
[ InDecel

[ InDwel

[ InMation

[ AtIndex 0 Position

[ Atlndex 1 Paosition

[ Pause Index

[ Registered

=

ok Cancel |

4. Click OK.

5. Apply 12...24V dc to input 1.

Input 1 was configured as Drive Enable in a previous step.

6. Apply 12...24V dc to input 3 to the indexing move.

B

OreLine Dirives

| Parameter | Value | Units
EH Offine: IM.udb Drive Status

Eﬁ( Drive =] Indexil

E}Eﬁ( Dirive - Indexing C_Batch Count ) [

[+} B8 Mode Canfiguration
~ B Motar

=0 Tuning

-@] Encoders

i Drigital Inputs

- 12 Digital Dutputs
- Analog Outputs

Oscilozcope

7. Double-click the Monitor branch and watch Batch Count count
down from 10 to 0.

8. Observe Outputs 2 and 3 for axis in dwell and in position.
9. Observe Output 4 when the Indexing move is complete.

10. Remove the 12...24V dc (Drive Enable) from input 1.
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Follow these steps to use the stop indexing feature.

1.

10.

11.

12.

Apply 12...24V dc to input 1.

Input 1 was configured as Drive Enable in a previous step.
Apply 12...24V dc to input 3 to the indexing move.

Apply 12...24V dc to input 4 and verify that the indexing move
has stopped.

Apply 12...24V dc to input 3 (again) and verify the original
indexing move is re-initiated.

Apply 12...24V dc to input 5 and verify the index move is paused.
Double-click the Digital Outputs branch.

Observe that Output 4 is not illuminated, indicating end of
sequence has not been reached.

Status Value Units
Output 1 State [
Output 2 State [
Output 3 State ¥
Output 4 State [
Relay State 'CJ'

Close the Digital Outputs dialog.

Observe the Monitor branch to see that the Batch Count value is
held at the remaining value.

Remove the 12...24V dc from Input 5 and verify the indexing
move continues.

Close the dialogs.

Remove the 12...24V dc (Drive Enable) from input 1.
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Absolute Indexing (indexing move)

This procedure assumes you have applied power to your indexing
drive, the Ultraware software is running, the drive is detected, and you

have tested a motor. In this procedure you will run the drive in

Absolute Indexing mode.

Refer to the Ultraware User Manual, publication 2098-UM001, for
more information on absolute indexing moves.

Follow these steps to set parameters for an absolute indexing move.

1. Double-click the U3k icon.

The drive properties dialog opens.

2. Expand the Operation Modes parameter.

3. Click the current setting and use the pull-down menu to change
the Operation Mode to Indexing.

Parameter Value Units
Matme Drrive - Indexing
Auto Mator lden Enabled
Motar hiodel
Mator Forward Dir Martnal
Dizplayed Units tdetric
El  |operation Modes
Cperation Mode Q -
Oper Mode Override Analog Welocity Input
Machine Cycle

4. Close the Drive Branch dialog.

5. Expand the Mode Configuration branch.

6. Double-click Indexing.

7. Enter the Index 0 parameter values as shown in the table below.

B

On-Line Drives
[=H Oftine: Ib-1.udb
Qi Drive
EHEJT Diive - Indesing
E}Eﬂ Mode Configuration
aull Aralog
A Preset
we. Follower

Parameter

Yalue

Units

Auto Start Indexing

off

Abart Index Decel

13

Revsls2

Index 0 Setup

Mocle

Abzolute

Position

S000

Counts

Batch Counit

1

Drwvell

1000

msec

“elocity

450

RPM

Acceleration

=00

Revalz 2

Deceleration

a00

Revsis"2

Mesd Incles

1

Action vhen Complete

Start next immedistely
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8. Enter the Index 1 parameter values as shown in the table below.

[=H( Offfine: I-1.udb
T Diive
E}Bi Drive - Indexing
[} 39 Mode Configuration

-t Tuning
- ffl Encoders

S < I S T

5]

Parameter Value Units
Ao Start Indexing off
Abort Index Decel 13 Revsis"2
Index 0 Setup
E  |index 1 Setup
Modle Abszolute
Position 0 Counts
Batch Counit 1
Drwvell 1000 msec
“elocity 4000 RPM
Acceleration =000 Revalz 2
Deceleration a00a Revsis"2
Mesd Incles 0
Action vhen Complete Start next immedistely ;I

9. Close the Indexing Parameters dialog.

10. Expand the Mode Configuration branch.

11. Double-click Homing.

12. Enter the Homing parameter values as shown in the table below.

|
OreLine Dirives
EHCT Offfine: IM-1.udb
ﬂ?{ Dirive
=M% Diive - Indexing
Elgﬂ tode Configuration

; On-Line Drives
[=H Oftine: Ib-1.udb
Qi Diive:

E}Eﬁ( Dirive - Indexing

EP Motor
30 Turing

[+} B® Mode Configuration

Parameter Value Units
Home Type To SensorBack to Marker
Ao Start Homing on Enable Inactive
Home Sensor Back-off Inactive
Homing “Yelocity 0 RPM
Haoming AccelDecel 00 Revsiz"2
Oftzet Move Distance 4000 Courits:
Stop Home Decel 10 Revsiz"2
Haome Sensor Polarity Active Going Transition
Home Pozition o Courts
Cresp Velocity 75 RPM
Haome Current “alue 1.0 Amps
13. Close the Homing Parameters dialog.
14. Close the Mode Configuration dialog.
15. Double-click the Digital Inputs branch.
16. Use the pull-down menu to change the input values.
B
Parameter Value Units
Input 1 Drive Enable
Input 2 Fault Reset
Input 3 Start Homing
Input 4 Home Sensar
Input 5 Start Indexing
Input & Stop Indexing
Input 7 Pause Index -
Input & Unazsigned

17. Close the Digital Inputs dialog.
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Follow these steps to use digital outputs to indicate an event has
occurred.

1. Double-click the Digital Outputs branch.

2. Use the pull-down menu to change the output values.

|
% On-Line Drives Parameter Value Units
BE:I Off-line: 1M-1.udb Cutput 1 Drive Enabled
Eﬂ Drive Output 2 At Home
EIEﬂ Dirive - Indexing Cutput 3 In-Position
' 2 Mode Corfiguration Cutput 4 End of Sequence
o B Motor Relay Ready -
! Erake Active Delay 1] milizeconds
Brake Inactive Delay |0 milizeconds

3. Close the Digital Outputs dialog.

4. Apply 12...24V dc to input 1.

Input 1 was configured as Drive Enable in a previous step.

5. Apply 12...24V dc to input 3 (momentarily) to start the homing
routine.

6. Apply 12...24V dc to input 4 (momentarily) to simulate a homing
Sensor.

The drive goes into reverse to find the marker and completes the
homing routine.

7. Double-click the Digital Outputs branch.

8. Observe Digital Outputs status.

Status Yalue Unit=
Cgtpt 1 State i}
Cutput 2 State A
gt 3 State i
Outtput 4 State 02
Relay State i:}'

e Output 1 is on because the drive is enabled.
e Output 2 is on because the drive has been homed.

e Output 3 is on because the motor is in position.

9. Apply 12...24V dc to input 5 and observe Digital Outputs 2 and 3
change states.

10. Apply 12...24V dc to input 6 (momentarily) to stop the indexing
move.
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11. Turn off input 5.

12. Apply 12...24V dc to input 4 (momentarily again) to restart the
indexing move.

13. Turn off input 4.

14. Apply 12...24V dc to input 7 to pause the indexing move.

15. Remove the 12...24V dc and observe the index move continue.
16. Close the dialogs.

17. Remove the 12...24V dc (Drive Enable) from input 1.
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In this section you will configure your Ultra3000 drive by using
Ultraware software, configure the Logix analog motion module by
using RSLogix 5000 software, and test/tune your axis.

Configuring Your Ultra3000
Drive with RSLogix 5000
Software

Configure Your Ultra3000 Drive

Follow these steps to configure your Ultra3000 drive.

1. Apply power to your Ultra3000 drive
Refer to the section Apply Power To Your Ultra3000 Drive.

2. Start your Ultraware software and make sure your Ultra3000 drive
is detected.

Refer to the section Detect Your Ultra3000 Drive.

3. Select a motor.

Refer to the section Select a Motor.
4. Expand Operation Modes in the Drive properties dialog.

5. From the Operation Mode pull-down menu, choose Analog
Current Input.

ace B
= Or-Line Drives Parameter Value Welocity Control Panel....
E}Eﬂ Wem Current Coritrol Panel...
[+} B2 Mode Configuratior Auto hotor Iden Disahled Inclexing Cortrol Panel...
B Motor Mator Model MPL-£310P-H
- Clear Faults:
30 Tuning Motor Forward Dir Mormal
-@ Encoders Displayed Lnits Metric Reszet Drive
¥ Digi u? Operation Modes™~ Reset EEPROM to Factary Seftings
Operation Mode/
- FZ2 Analog Outputs Oper Mode Owverride Analog
Woritor Machine Cycle

6. Double-click Digital Outputs.

The Digital Output properties dialog opens.

E}% OreLine Drives Parameter Alalue. Units Owertide Outputs .. I
ETH Output 1 Ready

E} B9 Mode Configuration Qutput 2 Unassigreet
: Output 3 Unassigned
Al Preset Output 4 Unassigned
q, Follower Relay Unassigned

k |ndexing Brake Active Delay |0 milliseconds

Brake Inactive Delay |0 miliseconds

7. From the Output 1 pull-down menu, choose Ready.
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Configuring Your Logix Analog Motion Module

This procedure assumes that you have finished configuring your
Ultra3000 drive.

For help using RSLogix 5000 software as it applies to configuring the
Logix analog modules, refer to Additional Resources on page 8.

Configure Your Logix Controller

Follow these steps to configure your Logix controller.

1. Apply power to your Logix chassis containing the analog motion
module and open your RSLogix 5000 software.

2. From the File menu, choose New.

The New Controller dialog opens. The ControlLogix 1756-L63
controller was used in this example.

‘Wendar:
Tupe:

R ewvision:

Mame:

Description;

Chassis Type:
Slot:

Create In:

Allen-Bradey

|1?58-LE3 ControlLogix5563 Controller
15 -

[~ Redundancy Enabled

- Kk

Cancel

Help

Pl

[IM

|1?58-A1 0 10-5lot ControlLogix Chassis

o =

|E:\HSLOgi:-c S000%Projects

Browse...

3. Configure the new controller.

a. From the Type pull-down menu, choose your controller.

b.

From the Revision pull-down menu, choose your
RSLogix 5000 software version.

¢. In the Name box, name your file.

chassis.

e. Enter the Logix processor slot.

Click OK.

From the Chassis Type pull-down menu, choose your Logix

From the Edit menu, choose Controller Properties.
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The Controller Properties dialog opens.

& - [B]x]]

General | Serial Part ] Systern Protocol ] Usger Protacol ] M ajor Faults ] Minor Faults ]
Date/Time Advanced] SFC Execution] File ] Hedundancyl MNorvolatile Memoryl Memor}l]

| 2l Bl e

Make this controller the Coordinated & DAMGER. If CST master is cleared online,

Systern Time master active awes in any contraller in this chassis,
or chassis synchronized by SynchLink, may
3 |5 the master experience unexpected motion,

2 Synchronized with a master
2 Duplicate master detected
2 Timer hardware faulted

ak. | Cancel Help

6. Click the Date/Time tab.

7. Check the Make this controller the Coordinated System Time
master checkbox.

IMPORTANT Only one Logix processor can be assigned as the
Coordinated System Time master.

8. Click OK.
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Configure Your Logix Module

Follow these steps to configure your Logix module.

1. In the Explorer dialog, right-click I/O Configuration and choose
New Module.

The Select Module dialog opens.

2. Expand the Motion category and select 1756-M02AE, 1756-HYDO02,
1756-M02AS, or 1784-PMO2AE as appropriate for your actual
hardware configuration.

3. Click OK.

Your new module appears under the I/O Configuration folder in
the Explorer dialog and the New Module dialog opens.

New Module |§|
Type: 17EE-MOZAE 2 Axis Analog/Encoder Servo
‘WYendor: Allen-Bradley
Name: [IM_Newhiodule St |1 =
Description;
Revizian: Iﬁ I‘I _I:j Electranic Keying: IDisabIe K.eying ;I
¥ Open Module Properties oK. | Cancel | Help

4. Configure the new module.
a. In the Name box, enter your module name
b. Enter the module slot.
¢. From the Electronic Keying pull-down menu, choose your

keying option

5. Click OK.

Your new module appears under the I/O Configuration folder in
the Explorer dialog and the Module Properties dialog opens.

M Module Properties: Local:3 (1756-MO2AE 15.1)

Generall Connection  Associated Axes | Module Infol Backplanel

Servo Update Period: | 250 -| us
Agsociated Axes:
Ch 10 |<nones: - J
AN I J Mew Agis... I
Channel 1: |<n0ne> LI J
Status: Dffline 0K I Cancel Apply Help
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6. Click the Associated Axes tab.

7. Click New Axis.
The New Tag dialog opens.

New Tag |
Marne: IAHis_D oK. |
Dezcription: Cancel |

Help |
Usage: I <nomal>
Type: m Connection...

Aliag For: |

Data Type: |ﬂ><IS_SEF|VD

Scope: I ﬂ

|<_|;Ie_|<_\_|<_

Style: I

[ Open AxI5_SERWD Configuration

8. Configure the new tag.

a. In the Name box, enter your axis name.

b. From the Data Type pull-down menu, choose AXIS_SERVO.
9. Click OK.

10. From the Channel 0 pull-down menu, choose your axis.

M Module Properties: Local:2 (1756-M02AE 15.1)

Generall Connection  Associated Axes I Modulelnfol Backplanel

Servo Update Period: | 250 - | us

Azsociated Axes:

Channel 0: IAxis_D jJ ’WI
Channel 1: |<none> LIJ -

Status: Offline 0K I Cancel Apply Help

11. Click OK.
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Configure the Motion Group
Follow these steps to configure the motion group.

1. In the Explorer dialog, right-click Motion Groups and choose New
Motion Group.

The New Tag dialog opens.

New Tag I|
Hame: IIM_MDtiDnGroup Ok |
Description: Cancel |

Help |
Uzage: I <normalx
Type: Im Connection...

Alias For: |

Data Type: |MDTIDN_GHDUP

Scope: I ﬂ 1

I'_I'_|f_l<_\_l<_

Style: I

[ Open MOTION_GROUP Configuration

2. In the Name box, enter your motion group name.

3. Click OK.

The new group appears under the Motion Group folder.

4. Right-click the new motion group and choose Properties.

The Motion Group Properties dialog opens.

B Motion Group Properties - IM_MotionGroup

Agis Assignment | Attrihutel Tag |

Unassigned: Assighed:
Axiz 0

Add - | <~ Remove |
Ok, | Cancel | Apply I Help I

5. Click the Axis Assignment tab and move your axis (created earlier)
from Unassigned to Assigned.

6. Click the Attribute tab and edit the default values as appropriate
for your application.

7. Click OK.
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Configure Axis Properties
Follow these steps to configure axis properties.

1. In the Explorer dialog, right-click an axis and choose Properties.

The Axis Properties dialog opens.

Tune ] Dynamics ] Gainz ] Outpst | Limits ] Offset ] Fault &ctions™ I Tag ]
General® ] Muation Planner ] Uriits Serva Feedback ] Conversion ] Horming™ I Hookup ]

Estemal Drive Configuration: | T orque -
Laoop Configuration: Position Servo -

[v Enable Drive Fault Input

Drive Fault Input - Mormally: ¢ Open % Clozed

I” Enable Direct Dirive Ramp Contral

Rieal Time Axis [nfamation
Attribute 1: <none: 2
Altribute 2: <nones hd

0k | Cancel Apply Help

2. Click the Servo tab.

a. From the External Drive Configuration pull-down menu
choose Torque.

In Torque mode, both position and velocity loops are closed
in the Logix controller. In Velocity mode, only the position
loop is closed in the Logix controller.

b. Check the Enable Drive Fault Input checkbox.

c. Select Drive Fault Input - Normally Closed.

3. Click the Units tab and edit the default values as appropriate for
your application.

4. Click the Conversion tab and edit the default values as appropriate
for your application.

5. Click OK.

6. Verify your Logix program and save the file.

Download Your Program

After completing the Logix configuration, you must download your
program to the Logix processor.
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Testing and Tuning Your Axis

This procedure assumes that you have configured your Ultra3000
drive and the analog motion module.

IMPORTANT Before proceeding with tes_tin_g and Funing your axi_s, vgrify that
the seven-segment status indicator is actively cycling in a full

circle.

For help using RSLogix 5000 software as it applies to the analog Logix
modules, refer to Additional Resources on page 8.

Test Your Axis
Follow these steps to test your axis.
1. Remove the load from your axis.

2. In your Motion Group folder, right-click the axis and choose
Properties.

The Axis Properties dialog opens.

& Axiz Properties - Axis 0

Output I Lirnits I Offset | Fault Actions I Tag I
General I Uriits I Eon\-’ersionl Servo I Huoming Hockup | Tune I Dynamicsl Gaing

Test Increment: |2-D Revs Test Marker... |
Feedback Polarity: % Fosiive € Hegative Test Feedback... |
Output Polarity: & Positive. €0 Hegative TestDuput&Feedbackl

DAMGER: These tests may cause axis motion with the contraller in
program mode. Modifying polarity determined after executing the
Test Output & Feedback test may cause axis runaway condition.

AN

Ok I Cancel Liaplly Help

3. Click the Hookup tab.
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4. In the Test Increment box, enter 2.0 as the number of revolutions

for the test (or another number more appropriate for your
application).

Test Description

Verifies marker detection capability as you rotate the

Test Marker motor shaft.

Verifies feedback connections are wired correctly as

Test Feedback you rotate the motor shaft.

Verifies motor power and feedback connections are
wired correctly as you command the motor to rotate.
Also, lets you define polarity.

Test Command & Feedback

5. Apply Drive Enable (Input 1) signal (CN1-31) for the axis you are

testing.

ATTENTION

To avoid personal injury or damage to equipment, apply
24V Drive Enable signal (CN1-31) only to the axis you are
testing.

6. Click the desired test (Marker/Feedback/Command & Feedback)

to verify connections.

The Online Command dialog opens. Follow the test instructions.
When the test completes, the Command Status changes from
Executing to Command Complete

Online Command - Encoder Test

Corrand Status: Command Complete oK |
tdowe axiz manually in positive direction. Stop |

ait for command to complete.
Check. for emors if command Fails. Help |

7. Click OK.

The Online Command - Apply Test dialog opens (Feedback and
Command & Feedback tests only). When the test completes, the
Command Status changes from Executing to Command Complete.

Online Command - Apply Test

Command Status: Command Complete K

ait for command to complete. Stop
Check for emors if command Fails.

didd.

Help

8. Click OK.
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9. Determine if your test completed successfully.

If Then

Your test completes successfully, this dialog appears. 1. Click OK.
2. Remove Drive Enable signal (CN1-31).

RSLogix 5000 .
3. Go to Tune Your Axis.

& Apply test completed successfully. Feedback polarity has been updated.

ok |

Your test failed, this dialog appears. 1. Click OK.
: 2. Verify that the main three-phase bus power is up.

o 3. Verify that the Drive Enable signal (CN1-31) is

Test command cannot be completed. applled to the axis you are teStmg-

Command timed out. Test Increment maybe to large. 4. Verify conversion constant entered in the

Conversion tab.
oK Help 5. Return to step 6 and run the test again.

[ Error 63820
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Tune Your Axis
Follow these steps to tune your axis.

1. Verify that the load is still removed from the axis being tuned.

To reduce the possibility of unpredictable motor response,
tune your motor with the load removed first, then reattach

the load and perform the tuning procedure again to provide
an accurate operational response.
2. Click the Tune tab.

[ _[5x]

General ] Mation Plarner | Uits ] Drivea’Motor] Mator Feedback] A Feedback] Eonversion]
Homing] Hookup  Tune® Dynamics] Gains] Dutputl Limits] foset] FauItActions] Tag ]

Travel Limit; a0 Pasitian Units
Speed: 20 Pasition Urits/s DANGER: Thiz tuning
1 E pmpedurg may cause axis
T e ’— N L rction with the controller
orgue/Force: 1000 el if program mode.
Directiarn: Fonward Urirdirectional

D'amping Factor, (0.8

Tune

[~ Postion Enor Integrator [~ Welocity Enror Integrator [ Friction Compenzation

[~ Velocity Fesdionward [~ Acceleration Feedforward |
[ Dutput Filter

ax | Cancel | Apply | Help

3. In the Travel Limit and Speed boxes, enter values.

In this example, Travel Limit = 5 and Speed = 2. Actual value of
programmed units depends on your application.

4. From the Direction pull-down menu, choose your direction
(Forward Uni-directional is default).

5. Check the Tune boxes appropriate for your application.

6. Apply Drive Enable (Input 1) signal (CN1-31) for the axis you are

tuning.
To avoi_d personal ipjury or damage to equipmeqt, apply
24V Drive Enable signal (CN1-31) only to the axis you are

tuning.
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Click Start Tuning to auto-tune your axis.

The Online Command - Tune Servo dialog opens. When the test
completes, the Command Status changes from Executing to
Command Complete.

8. Click OK.

The Tune Bandwidth dialog opens.

—
14.282605 =
36.583073 ,':

Actual bandwidth values (Hz) depend on your application and
may require adjustment once motor and load are connected.

Record your bandwidth data for future reference.

Click OK.

The Online Command - Apply Tune dialog opens. When the test
completes, the Command Status changes from Executing to
Command Complete.

10. Click OK.

11. Determine if your test completed successfully.
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If

Then

Your test completes successfully, this dialog appears.

RSLogix 5000

Apply tune completed successfully. Tune dependent attibutes have been updated.
Riefer to Help for a list of dependent attributes.,

ok |

1. Click OK.

2. Remove Drive Enable (Input 1) signal (CN1-31)
applied earlier.

3. You are finished tuning your Ultra3000 drive.

Your test failed, this dialog appears.

RSLogix 5000
Tune command cannot be completed.
Comnmand timed aut.
ak. Help
Error 16382-0

1. Click OK.
2. Make an adjustment to motor velocity.

3. Refer to the appropriate Logix motion module
setup and configuration manual for more
information.

4. Return to step 7 and run the test again.
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chﬁguring Your Ultra3000 The procedures in this section are listed in this table and apply to
Ultra3000-SE drives with SERCOS interface.

Drive with SERCOS

CompactLogix Platform
(1768-M04SE SERCOS
interface module

is shown)

Front View

Bottom View

SERCOS interface™|

ooo 285
T rear)
Rx (fron)
Tx (vear)v‘
P (ront) N7
— N —

L

Ultra3000 Drive Configuration Procedures

Procedure Page
Configure Your Ultra3000-SE Drive 70
Configuring Your Logix SERCOS interface Module 72
Download Your Program 80
Apply Power to Your Ultra3000 Drive with SERCOS 81
Testing and Tuning Your Axis 83

These procedures assume you have connected the fiber-optic cables
between your Ultra3000-SE drive and the SERCOS interface module.

Front Panel Connections

Use this figure to locate the SERCOS ring status indicators and
fiber-optic cable connections on your SERCOS interface module or

PCI card.

CompactLogix, ControlLogix, and SoftLogix SERCOS Connector Locations

ControlLogix Platform
(1756-MxxSE SERCOS
interface module is shown)

RSLogix 5000 Software

Front View

SERCOS Receive Connector, Rx (front)

SERCOS Transmit Connector, Tx (rear)

@ SoftLogix Platform

@® o« | 1756-PM16SE SERCOS interface PCI Card
®9 (as viewed from the back of your personal
® o computer.)

O SERCOS Transmit Connector, Tx

O SERCOS Receive Connector, Rx
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Seven-segment
Status Indicator

Logic Power Status Indicator

DC Bus Connections for
Active Shunt Resistor Kit

AC Input Power
Connections

Motor Power
Connections

Motor Power
Cable Shield Clamp

Use this figure to locate the front panel connections on the
Ultra3000-SE 230V drives (500W, 1 kW, and 2 kW).

Front Panel Connections for 2098-DSD-005-SE, 2098-DSD-010-SE, and
2098-DSD-020-SE Drives

9-pin CN3
Serial Connector
—_
® Module ©)
e Status Indicator Pin g F:T Pin5
° st Network Pin 6 ; Pin 1
e Status Indicator o
Network CN3 9-pin
o) Serial Port )
o Node Address Connector 15-pin CN2
- Feedback Connector
e " Node Address )
|1 o | [ Switches O | _—Pin10
DC Bus y 3 X
NI 2el | || G CN2 15-pin Pin 15 —rfdeb— Pin 5
= || 1355 | |4[ < Motor Feedback Pin 11 — L Pin1
%0 Data Rate
«|[© ww||| O ' N Data Rate Connector Piné —1 o
A w '’ LG e ~<— Switch
amB
SIS — SERCOS 44-pin CN1
Interface
v @ /0 Connector
H Ax SERCOS interface Pin 30
dI{S) Motor ! Receive (Rx) and . (‘h l )
diie) Transmit (Tx) Pin 44 —-fodgi— Pin 15
& @ | ™ Connectors
CNT 44-pin _— .
=" User 1/0 in 31 ——E8+— Pin 1
I o g m Connector Pin 16 —1

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication
2098-IN003.
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Passive Shunt
Resistor Connections

Motor Power
Connections

AC Input Power
Connections

Motor Power
Cable Shield Clamp

i
EEE
I==]=]

i W O

Front Panel Connections for 2098-DSD-030-SE Drive

Seven-segment

— Status Indicator

~—— Logic Power Status Indicator

r<—— Module Status Indicator
~—— Network Status Indicator

:> Node Address Switches

-«—— Data Rate Switch

CN3 9-pin
~<— Serial Port
Connector

CN2 15-pin
~«— Motor Feedback
Connector

CN1 44-pin
-« Userl/0
Connector

SERCOS interface
Receive (Rx) and
Transmit (Tx)
Connectors

Use this figure to locate the front panel connections on the
Ultra3000-SE 230V drive (3 kW).

9-pin CN3
Serial Connector

Pin 9 oe+— Pin5
Pin6

O

15-pin CN2
Feedback Connector

44-pin CN1
1/0 Connector

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication
2098-IN003.
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Use this figure to locate the front panel connections on the
Ultra3000-SE 230V drives (7.5 and 15 kW).

Front Panel Connections for 2098-DSD-075-SE and 2098-DSD-150-SE Drives

[ O O

9-pin CN3
Seven-segment Serial Connector
‘Zé & Status Indicator
Passive Shunt ) ) ; '
Resistor Connections ~—— Logic Power Status Indicator Pin 9 T Pin5
O e Module Status Indicator Pin 6 ; Pin 1
82 o ~———  Network Status Indicator o

" m :> Node Address Switches
..*' w0

outa ot

15-pin CN2
Feedback Connector

8

51" |<«—— Data Rate Switch

e

- o Pin 10
o CN3 9-pin bin 15 LB b
- 8| f| —— Serial Port n Pin’5
@B]]|v ) Connector Pin 11— — Pin1
Motor Power =g Pin6 — o
Connections @llll» o CN2 15-pin
@l ‘“ 5| ~«— Motor Feedback
. %@ g Connector 44-pin N1
&I]]|- o 1/0 Connector
@) - .
=niP - CN1 44-pin
AC Input Power & s ~«— User /0
Connections —> | | mzume Eg ; % Connector
i . SERCOS interf
&2 . 08 interface
— Receive (Rx) and
8! Transmit (Tx)
Motor Power i
Cable Shield Clamp el e = Connectors
i

[

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication
2098-IN003.
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Use this figure to locate the front panel connections on the
Ultra3000-SE 460V drives (3 kW, 5 kW, 10 kW, 15 kW, and 22 kW).

Front Panel Connections for 2098-DSD-HV xxx-SE Drives

)

@ Allen-radley .. | gtevten-lsegmetm
Ultrasooo | atus Indicator 9-pin CN3
" N ) . Serial Connector
= T———Logic Power Status Indicator
ot @)
le .
- Module Status Ind|rj‘ator Pin g o) Pin5
“—— Network Status Indicator . 2e _
Pin 6 © 2 Pin 1
:> Node Address Switches &)
Passive Shunt H )
Resistor Connections — > | | <«—— Data Rate Switch 15-pin CN2
H Feedback Connector
CN3 9-pin )
~¢— Serial Port . © L —Pin10
Connector Pin 15 ——fode Pin5
Pin 11 — 38— Pin 1
CN2 15-pin Pin6 —T o
-<—— Motor Feedback
Connector
44-pin CN1
l\éotor Poyver > I/0 Connector
onnections CN1 44-pin ]
L_{[T@H]e ~<~— Userl/0 — Pin 30
e Connector Pin 15
AC Input Power §s
i S R
Connections i SERCOS interface
Receive (Rx) and )
Motor Power ) = L : Pin 1
Cable Shield Clamp — | >~ Dansmit (T

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication
2098-IN003.
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Configure Your Ultra3000-SE Drive

Follow these steps to configure your Ultra3000-SE drive.

1. Verify that there is no power applied to the drive and that the
SERCOS fiber-optic cables are correctly plugged into the Tx and
Rx connectors.

To verify your fiber-optic cable connections, refer to Fiber-optic
Ring Connections on page 71.
2. Set the node address for each drive in your system.

Valid node addresses are 01...99. The MSD rotary switch sets the
most significant digit and the LSD rotary switch sets the least
significant digit.

Refer to the figures on pages 66...69 for switch locations. Refer to
this table for examples.

Node Address MSD Switch LSD Switch

10 1 0

1" 1 1

12 1 2

Use the MSD and LSD rotary switches on the Node Address

SERCOS panel of the drive to set node 31

addresses. 0—- MSD
P : v%

For an example, refer to Ultra3000-SE Drive

Node Addressing on page 71. G

00— 15D

’ s %

IMPORTANT Whenever the node address settirjg is phanged., you must
cycle power for the change to register in the drive.

3. Set the data rate.

Valid data rates are 4 and 8 MB. The 2 MB

setting does not apply. Data Rate

Refer to the figures on pages 66...69 for switch s'a yr2MB

locations. \

v N-4mB
Use the Data Rate rotary switch on the SERCOS lBMB
panel of the drive to set the data rate.

4. Verify Input 1 (CN1-31) is configured as Drive Enable and tied to
12...24V dc.
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5. If using Overtravel inputs, verify that 12...24V dc is tied to CN1-37
and CN1-38.

Without CN1-37 and CN1-38 inputs applied, the drive/

system will fault.

Fiber-optic Ring Connections

o] Logix Platform

25| (SoftLogix 1784-PM16SE
Transmit o SERCOS PCI Card is shown)
Receive [O

AN
SERCOS Fiber-optic Ring
3

Ultra3000-SE
Drive | =L

Ultra3000-SE
Drive

Receive

Receive

[y —

Transmit

Ultra3000-SE Drive Node Addressing

1756-MO8SE SERCOS interface Module

I I
= Logix Platform Ultra3000-SE Drive
=== (ControlLogix Number 1
=g Pt MSD = 1 Ultra3000-SE Drive
I LSD=0 Nurnber 2
Node Address = 10
MSD = 1
LSD =1
Node Address = 11

SERCOS Ring

SERCOS Ring

SERCOS Ring
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Configuring Your Logix SERCOS interface Module

This procedure assumes that you have configured the Ultra3000-SE

communication rate.

IMPORTANT

In order for the Ultra3000 drive to communicate with the
SERCOS interface module (indicated by the three status
indicators on the module going solid green), your RSLogix 5000

software must be version 11.0 or later.

For help using RSLogix 5000 software as it applies to configuring the
ControlLogix, CompactLogix, or SoftLogix SERCOS modules, refer to

Additional Resources on page 8.

Configure Your Logix Controller

Follow these steps to configure your Logix controller.

1. Apply power to your Logix chassis containing the SERCOS
interface module and open your RSLogix 5000 software.

From the File menu, choose New.

The New Controller dialog opens.

f

a.

b.
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Cancel

Ji

Help

Wendor: Allen-Bradley
Type: |1 7E6-LE3 ControlLogix5563 Contraller
Revision: 15 -
™ Redundancy Enabled
I ame: |IM
Description:
Chassis Type: |1?58-A1 0 10510t ControlLogix Chassis j
Slot: ’G
Create In: |C:\F|S Logis S0004Projects

Configure the new controller.

RSLogix 5000 software version.

In the Name box, name your file.

chassis.

Enter the Logix processor slot.

Browse...

From the Type pull-down menu, choose your controller.

From the Revision pull-down menu, choose your

From the Chassis Type pull-down menu, choose your Logix
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8.

Click OK.

From the Edit menu, choose Controller Properties.

The Controller Properties dialog opens.

@ L [E]x]]

General | Serial Part ] System Protocol ] User Protocol ] Major Faults ] Minor Faults ]
Date/Time l Advanced | SFC Execution|  File | Redundancy | Monvolatie Memary | Memary |

| =l B [e

v Make this controller the Coordinated @3 DANGER. IF CST master is cleared anline,

Systern Time mazter active axes in any controller in this chassis,
or chassiz synchronized by Synchlink. may
& |5 the master experience unexpected motion.

) Spnchronized with a master
) Duplicate master detected
3 Timer hardware faulted

Ok I Cancel Help

Click the Date/Time tab.

Check the Make this controller the Coordinated System Time
master checkbox.

IMPORTANT Only one Logix processor can be assigned as the
Coordinated System Time master.

Click OK.

Configure Your Logix Module

Follow these steps to configure your Logix module.

1.

In the Explorer dialog, right-click I/O Configuration and choose
New Module.

The Select Module dialog opens.

Expand the Motion category and select 1756-MxxSE
1756-L60MO3SE, 1768-MO4SE, or 1784-PM16SE as appropriate for
your actual hardware configuration.

Click OK.

Your new module appears under the I/O Configuration folder in
the Explorer dialog.

Publication 2098-IN005C-EN-P — March 2008



14 Commissioning Your Ultra3000 Drive

The New Module dialog opens.

New Module l£|
Type: 175E-M1E5E 16 Asiz SERCOS Interface
Wendar: Allen-Bradley
Mame: I”*"'.'I Slat: I'I _I:j
Description:
Revizion: lE I‘I _I:j Electronic Keying: IDisable Keying LI
V' Open Module Properties ok Cancel Help

4. Configure the new module.

a. In the Name box, name your file.
b. In the Slot box, enter the slot where your module resides.

c. From the Electronic Keying pull-down menu, choose an
electronic keying option (choose Disable Keying if unsure).

d. Check the Open Module Properties checkbox.

5. Click OK.

Your new module appears under the I/O Configuration folder in
the Explorer dialog and the Module Properties dialog opens.

6. Click the SERCOS Interface tab and reference the table below.

M Module Properties: Local:1 (1756-M16SE 15.1)

Generall Connection  SERCOS Interface | SERCOS Interface Infol Module Infol Backplane

Data Rate: IAuto Detect 'l Mb
Cycle Time: |2 'l ms
Tranzmit Power: IHigh - l
Tranzition Ta Phase: |4 _I:

Status: Offline ’TI Cancel | oy | e |
Logix SERCOS Module Number of Axes Data Rate
1756-M03SE or
1756-L60MO3SE Upto3
1756-M08SE Upto8
1756-M16SE 4 or 8 Mbps
- or
1784-PM16SE Upto 16
1768-M04SE Up o 4
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7. Verify that the Data Rate setting matches the Data Rate
(communication rate) switch setting on the Ultra3000-SE drive.

8. Set the Cycle Time according to this table.

Data Rate Number of Axes Cycle Time
Upto4d 1ms
4 Mbps Upto8 2ms
No support for axes 9...16
Upto8 1ms
8 Mbps
Upto 16 2ms

The number of axes/module is limited to the number of axes as

shown in step 6.

9. Verify that Transmit Power is set to High.

10. Set Transition to Phase.

Transition to Phase default setting is 4 (phase 4). The Transition to
Phase setting will stop the ring in the phase specified.

11. Click OK.

12. Repeat steps 1...11 for each Logix module.

Configure Your Ultra3000-SE Drive

Follow these steps to configure your Ultra3000-SE drive.

1. Right-click your new module and choose New Module.

The Select Module dialog opens.

2. Expand the Drives category and select 2098-DSD-xxx-SE or
2098-DSD-HVxxx-SE drive as appropriate for your actual
hardware configuration.

3. Click OK.
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The New Module dialog opens.

New Module |X|
Type: 2038-D350-005-5E Ula3000, 2300AC, SERCOS Drive, 2.54 Cont., 7.54 Peak
Wendor: Allen-Bradley
Name: [IM_Ura3000 Mode: |1 =]
Dezcription:

Revision: |1_ |1 _I:j Electronic Keying: IDisabIe Keying LI
¥ Open Module Properties 0k Cancel Help

Configure the new module.

a. In the Name box, enter your module name.

b. In the Node box, enter the node address.

Set the node address in the software to match the node address

setting on the drive.

Refer to Configure Your Ultra3000-SE Drive, step 2, on page 70.

c. From the Electronic Keying pull-down menu, choose an

electronic keying option (choose Disable Keying if unsure).

d. Check the Open Module Properties checkbox.
Click OK.

Click the Associated Axes tab.

M Module Properties: Sercos (2098-DSD-005-SE 1.1)

Generall Comnection  Associated Axes | Powerl Module Infol

cil

MHode 1: I <nones

Statuz: Offling

ak. I Cancel | Apply I Help I

Click New Axis.
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The New Tag dialog opens.

New Tag, |X|
Mame: |’E‘“is—u 0K |
Description: Cancel |

Help |

Usage: I <normalz LI
e [Bme ] Comesten |
Aliaz For: | j
DataType:  [4XIS_SERVO_DRIVE _|
Scope: I ﬂ 1] j
Style: | LI
[ Open &415_SERVO_DRIVE Configuration

8. Configure the new tag.
a. In the Name box, enter your module name.
b. In the Data Type pull-down menu, choose
AXIS_SERVO_DRIVE.

9. Click OK.
The axis appears under the Ungrouped Axes folder in the
Explorer dialog.

10. From the Node 1 pull-down menu, choose the node address for
your axis.

M Module Properties: Sercos (2098-DSD-005-SE 1.1)

General | Connection Assaciated fxes | Power | Module Info |

Mode 1: avis_ (0 =] J New Agis... |

Statuz: Offline Ok I Cancel | Apply | Help |

11. Click OK.
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Configure the Motion Group

Follow these steps to configure the motion group.

1. In the Explorer dialog, right-click Motion Groups and choose New
Motion Group.

The New Tag dialog opens.

New Tag B3
Hame: IIM_MDtiDnGroup 0K |
Description: Cancel |

Help |

Uszage: I <hormal> ;I
Type: IBase vI Caonnection... |
Alias For: | j
DataType:  [MOTION_GROUP _|
Scope: I ﬂ I+ j
Style: I j
[ Open MOTION_GROUP Configuration

2. In the Name box, enter the new motion group name.

3. Click OK.

The new group appears under Motion Group folder.

4. Right-click the new motion group and choose Properties.

The Motion Group Properties dialog opens.

& Motion Group Properties - IM_MotionGroup

Axis Assignment | Attributel Tag I

Unaszigned: Asgsigned:
Axiz 0

Add > | <-- Remove |
Ok I Cancel | Apply I Help |

5. Click the Axis Assignment tab and move your axis (created earlier)
from Unassigned to Assigned.

6. Click the Attribute tab and edit the default values as appropriate
for your application.

7. Click OK.
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Configure Axis Properties
Follow these steps to configure axis properties.

1. In the Explorer dialog, right-click an axis and choose Properties.

The Axis Properties dialog opens.

Homing ] Hookup ] Tune ] Dynamics] Gaire | Dutput] Lirnits ] Offset I FauItActions] Tag ]
Gereral | Motion Planrer | Urits  DriverMotor l Matar Feedback | AuxFesdback | Corwersion
Amplifier Catalog Mumber: |2098-DSD-DDS-SE j

Motar Catalog Mumber: |<n0ne> Change Catalog. ..

Loop Configuration: |F'ositi0n Befm j

Drive Resolution: 200000 Diive Counts per | Mator Rey - Calculate...

[¥ Diive Enable Input Checking

I~ Drive Enable Input Fault

Fieal Time Axis Infomation

Attribute 1: |<n0ne)

Altribute 2:

L Lol

| <NOnE:

Ok, | Cancel Help

2. Click the Drive/Motor tab.

a. From the Amplifier Catalog Number pull-down menu, choose
the Ultra3000 amplifier (2098-DSD-xxx-SE or
2098-DSD-HVxxx-SE).

b. Click Change Catalog to set the motor catalog number.

To verify the amplifier and motor catalog numbers, refer to the
amplifier and motor name plates.

¢. Check the Drive Enable Input Checking checkbox.

When checked (default), means a hard drive-enable input signal is
required. Uncheck to remove that requirement.

3. Click the Motor Feedback tab and verify that the Feedback Type
shown is appropriate for your actual hardware configuration.

4. Click the Units tab and edit default values as appropriate for your
application.

5. Click the Conversion tab and edit default values as appropriate for
your application.
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6. Click the Fault Actions tab.

TIP For more information on setting fault limits, refer to
Appendix C, Minimizing the Effects of Feedback Signal Loss on

page 141.

7. Click the Set Custom Stop Action.

The Custom Stop Action Attributes dialog opens.

*¢ Axis Properties - Axis_0 o =] |
General I Motion Flanner I Units I Dirive/Motar I hotor Feedback I AusFeedback | Conversion I
Homing | Hockup | Tune | Dynamics | Gaine | Output | Limits | Offset  Faultictions | Tag

— @@
Custom Stop Action At (T 5et Custom Stop Action. . ’
—
Matme “alue Units Type
StoppingTorgue 0.0 [% Rated REAL
Stopping TimeLimit 100 |= REAL
BrakeEngageDelayTime o0|s REAL
BrakeReleazeDelayTime 00|s REAL
@ | Cancel | Help |
ok I Cancel | Apply Help

8. Set the appropriate values.

a. Set the Brake Engage Delay Time.

Use this setting to hold motor torque on load until the delay
time has expired (brake is engaged).

b. Set the Brake Release Delay Time.

Use this setting to make sure no motor movement occurs until
the delay time has expired (brake is released).

c. Click Close.

9. Click OK.

10. Verify your Logix program and save the file.

Download Your Program

After completing the Logix configuration you must download your
program to the Logix processor.
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Apply Power to Your Ultra3000 Drive with SERCOS

This procedure assumes that you have configured your Ultra3000-SE
drive and your SERCOS interface module.

High voltage exists in ac line filters. The filter must be grounded
properly before applying power. Filter capacitors retain high

voltages after power removal. Before handling the equipment,
voltages should be measured to determine safe levels. Failure

to observe this precaution could result in personal injury.

Follow these steps to apply power to your Ultra3000-SE drive.

1. Disconnect any load to the motor, making sure that the motor is
free of all linkages when initially applying power to the system.

To avoid damage to the drive due to improper sequencing
of input power and the Drive Enable signal, do not issue

the Drive Enable command from RSLogix 5000 software
without first applying input power.

2. Apply input power to the Ultra3000-SE drive and observe the front
panel Logic Power status indicator.

Status

]
L,

If the Logic Power Status Indicator is Then
ON Go to step 3.
Not ON 1. Check your input power connections.

2. Repeat step 2.

3. Observe the front panel seven-segment status indicator on your

Ultra3000-SE drive.
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The status indicator cycles through
configuration (phase 4) is reached.

SERCOS phases until final

Seven-segment Status Indicator

Status

Do This

Actively cycling (phase 0)

The drive is looking for a closed SERCOS ring. Wait for
phase 1 or take corrective action until you reach phase 1.

Check fiber-optic connections.

Displaying a fixed 1 (phase 1)

The drive is looking for active nodes. Wait for phase 2 or
take corrective action until you reach phase 2.

Check node addressing.

Displaying a fixed 2 (phase 2)

The drive is configuring nodes for communication. Wait for
phase 3 or take corrective action until you reach phase 3.

Check program motor and drive
configuration against installed hardware.

Displaying a fixed 3 (phase 3)

The drive is configuring device specific parameters. Wait for
phase 4 or take corrective action until you reach phase 4.

Check motor catalog number against
selection.

Displaying a fixed 4 (phase 4)

The drive is configured and active.

Go to step 4.

Flashing E followed by two numbers

Drive is faulted.

Go to Error Codes on page 98.

(1)
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You can get diagnostic information from the module by highlighting the module name in RSLogix 5000 software. A Pseudo Key Failure often indicates that the motor
selection does not match the motor installed.

4. Observe the module status indicator.

Module Status Indicator | Status Do This
Steady green The drive is enabled. Go to step 5.
Flashing green The drive is disabled. Go to step 5.

Not steady green/

not flashing green The drive is faulted.

Go to SERCOS Module Status
Indicator troubleshooting on

page 104.
5. Observe the network status indicator.
Network Status Indicator | Status Do This
Flashes green E\fﬁ?}b#:rv%%kc_ommun'camn Wait for steady green.
Steady green Communication is ready. Go to step 6.
Go to SERCOS Network Status
Not steady green/ The drive is faulted. Indicator troubleshooting on
not flashing green page 104

6. Observe the three SERCOS indicators on the SERCOS module.

Three SERCOS

Indicators Status

Do This

Flashing green and red

Establishing communication.

Wait for steady green on all three
indicators.

Steady green Communication ready.

Go to Testing and Tuning Your Axis
on page 83.

Not flashing green and

red/ not steady green SERCOS module is fault

Go to the appropriate Logix manual
ed. for specific instructions and
troubleshooting.
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Testing and Tuning Your Axis

This procedure assumes that you have configured your Ultra3000-SE
drive, your SERCOS interface module, and applied power to the
system.

Before proceeding with t.est.ing and tuning your.axis,.verify that
the Ultra3000-SE status indicators are as described in this

table.

Status Indicator | Indication Status

Seven-segment Displaying a fixed 4 (phase 4) The drive is ready.

Module Flashing green The drive is disabled.

Network Steady green SERCOS communication is ready.

For help using RSLogix 5000 software as it applies to testing and
tuning your axes with the ControlLogix, CompactLogix, or SoftLogix
SERCOS modules, refer to Additional Resources on page 8.

Test Your Axis
Follow these steps to test your axis.
1. Verify that the load was removed from your motor.

2. Right-click the axis in your Motion Group folder and choose
Properties.

The Axis Properties dialog opens.

‘@ Axis Properties - Axis_0 0 ]
Dynarnics | Gains | Output | Lirniit | Offset I Fault Actions | Tag |
General I Units I Conversion I Diive I M otor/Feedback I Homing Hockup | Tune
Test Increment; |2-D Revs Test Marker... |
Dirive Polarity: Im Test Feedback.... |
|

Test Command & Feedback..

DAMGER: These tests may cause axis motion with the contraller in
program mode. Modifying polarity determined after executing the Test
Command & Feedback test may cause axis runaway condition.

a

Ok, I Cancel Sl Help

3. Click the Hookup tab.
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In the Test Increment box, enter 2.0 as the number of revolutions
for the test (or another number more appropriate for your
application).

Test Description

Verifies marker detection capability as you rotate the

Test Marker motor shaft.

Verifies feedback connections are wired correctly as

Test Feedback you rotate the motor shaft.

Verifies motor power and feedback connections are
wired correctly as you command the motor to rotate.
Also, lets you define polarity.

Test Command & Feedback

Apply Drive Enable (Input 1) signal (CN1-31) for the axis you are
testing.

This step is required only if you checked the box for Drive Enable
Input Checking, in the Drive/Motor tab, Axis Properties dialog.

To avoi_d personal i_njury or damage to equipmept, apply
24V Drive Enable signal (CN1-31) only to the axis you are

testing.

Click the desired test (Marker/Feedback/Command & Feedback)
to verify connections.

The Online Command dialog opens. Follow the test instructions.
When the test completes, the Command Status changes from
Executing to Command Complete.

Online Command - Encoder Test

Command Status: Command Complete oK, |
b ove axiz manually in positive direction. Stop |

ait for command to complete.
Check for erors if command fails. Help |

Click OK.

The Online Command - Apply Test dialog opens (Feedback and
Command & Feedback tests only). When the test completes, the
Command Status changes from Executing to Command Complete.

Online Command - Apply Test

Command Status: Command Complete oK. |
ait for command to complete. Stop |

Check for emors if command Fails.
Help |
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8. Click OK.

9. Determine if your test completed successfully.

If Then

Your test completes successfully, this dialog appears. 1. Click OK.
2. Remove Drive Enable signal (CN1-31).

RSLogix 5000
2 3. Go to Tune Your Axis on page 86.

& Apply test completed successfully. Feedback polarity has been updated.

ok |

Your test failed, this dialog appears. 1. Click OK.
2. Verify that the main three-phase bus power is up.
3. Verify that the Drive Enable signal (CN1-31) is
Test command cannot be completed. applled to the axis you are tEStlng-
Command timed aut. Test Increment maybe to large. 4. Verlfy conversion constant entered in the

Conversion tab.

oK Help 5. Return to main step 6 and run the test again.

Error 163820
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Tune Your Axis
Follow these steps to tune your axis.

1. Verify that the load is still removed from the axis being tuned.

ATTENTION To reduce the possibility of unpredictable motor response,
tune your motor with the load removed first, then reattach

the load and perform the tuning procedure again to provide
an accurate operational response.

2. Click the Tune tab.

- [BIx]
General ] Matior Planner | Urits ] DiriveMator ] Matar Feedback ] Aux Feedback ] Conversion ]
Haoming ] Hookup ~ Tune® l Dynarmics ] Gaing ] Outpuit ] Lirnits ] Offset ] Fault Actions ] Tag ]
Travel Limit: 5.0 Position Uitz
Speed: 20 Pagition Units /s DANGER: This tuning
] ': proc_:edur_e may cause asis
T JFarce: ] 2 L mation with the cantraller
orque/Force:  |100.0 % Rated i

Direction: Forward Uni-directional  +
Crarnping Factor: ’03—

Tune
[~ Position Ermor Integrater [ Yelocity Ermor Integrator [ Friction Compenszation
[~ Welocity Feedfonward [~ Acceleration Feedfomward [
™ Output Filker

ak. | Cancel | Apply | Help |

3. In the Travel Limit and Speed boxes, enter appropriate values.
In this example, Travel Limit = 5 and Speed = 2. The actual value

of programmed units depend on your application.

4. From the Direction pull-down menu, choose the appropriate
direction (Forward Uni-directional is defaul).

5. Check the Tune boxes appropriate for your application.

6. Apply Drive Enable (Input 1) signal (CN1-31) for the axis you are
tuning.

This step is required only if you checked the box for Drive Enable
Input Checking, in the Drive/Motor tab, Axis Properties dialog.

To avoi_d personal ipjury or damage to equipmer_ﬁ, apply
24V Drive Enable signal (CN1-31) only to the axis you are

tuning.
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7. Click Start Tuning to auto-tune your axis.

The Online Command - Tune Servo dialog opens. When the test
completes, the Command Status changes from Executing to
Command Complete.

8. Click OK.
The Tune Bandwidth dialog opens.

—
14.282605 =
36.583073 ,':

Actual bandwidth values (Hz) depend on your application and
may require adjustment once motor and load are connected.

9. Record your bandwidth data for future reference.

10. Click OK.

The Online Command - Apply Tune dialog opens. When the test
completes, the Command Status changes from Executing to
Command Complete.

11. Click OK.

12. Determine if your test completed successfully.
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If

Then

Your test completes successfully, this dialog appears.

RSLogix 5000

Apply tune completed successfully. Tune dependent attibutes have been updated.
Riefer to Help for a list of dependent attributes.,

ok |

1. Click OK.

2. Remove Drive Enable (Input 1) signal (CN1-31)
applied earlier.

3. You are finished tuning your axis.

Your test failed, this dialog appears.

RSLogix 5000
Tune command cannot be completed.
Comnmand timed aut.
ak. Help
Error 16382-0

1. Click OK.
2. Make an adjustment to motor velocity.

3. Refer to appropriate Logix motion module setup
and configuration manual for more information.

4. Return to step 7 and run the test again.
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Configuring Your Ultra3000
Drive with DeviceNet

Seven-segment
Status Indicator

DC Bus Connections for
Active Shunt Resistor Kit

AC Input Power

Connections

Motor Power
Connections

Motor Power
Cable Shield Clamp

Ultra3000 Drive Configuration Procedures

The procedures in this section are listed in this table and apply to
Ultra3000-DN drives with indexing.

Procedure Page
Configure Your Ultra3000 Drive with DeviceNet 93
Apply Power to Your Ultra3000 Drive with DeviceNet 94

These procedures assume you have completed wiring the DeviceNet

interface connector on your Ultra3000-DN drive.

Front Panel Connections

Use this figure to locate the front panel connections on the

Ultra3000-DN 230V drives (500W, 1 kW, and 2 kW).

Front Panel Connections for 2098-DSD-005-DN, 2098-DSD-005X-DN,
2098-DSD-010-DN, 2098-DSD-010X-DN,
2098-DSD-020-DN, and 2098-DSD-020X-DN Drives

Module
Status f——
Network
Status
‘Node Address
(00-63, PGM)
] 4
u MSD | ~€———
pr— 8 5
@ ™ |
Al -
0, c 8 6
— | [2] o=
oo Data Rate
125kB|
100240 QO @ 25068
— vAC =1 J 0| ~€—
50/60 Hz &1 N -~
PGM
|:’ Qgg DeviceNet
0,
&
2%
sl e v
0, N
— > 22 Shield | ~€——
88 Can_H
R Ve
rJ O w1

Logic Power Indicator

Module Status Indicator

Network Status Indicator

CN3 9-pin
Serial Port
Connector

Node Address
Switches

CN2 15-pin
Motor Feedback
Connector

Data Rate Switch

DeviceNet Interface
Connector

CN1 44-pin
User I/0
Connector

9-pin CN3
Serial Connector

Pin9 —foot— Pin5

Pin6

oo
aoo

Pin 1

o

15-pin CN2

Feedback Connector

Pin 15

Pin 11
Pin6 — o

Pin 44

Pin 31

Pin 16 —

o | —Pin10
— Pinb
— Pin1

020
020
08

44-pin CN1
1/Q Connector

S1—Pin30
Pin 15

000

6000000000000

Pin 1

of

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication

2098-IN003.
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Passive Shunt
Resistor Connections

Motor Power
Connections

AC Input Power
Connections

Motor Power
Cable Shield Clamp
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Use this figure to locate the front panel connections on the
Ultra3000-DN 230V drives (3 kW).

Front Panel Connections for 2098-DSD-030-DN and 2098-DSD-030X-DN Drives

o b

o= {]

Motor

{ DCBus

100-240 VAC
5060 Hz

A

i i O

N
AuX

} O SEB8EES | O

7
AX

Seven-segment
Status Indicator

Logic Power Indicator

Module Status Indicator
Network Status Indicator

Node Address Switches

Data Rate Switch

CN3 9-pin
Serial Port
Connector

CN2 15-pin
Motor Feedback
Connector

CN1 44-pin
User 1/0
Connector

DeviceNet Interface
Connector

9-pin CN3
Serial Connector

Pin9

Pin 6

Pin5

Pin 1

15-pin CN2
Feedback Connector

Pin 15

o

Pin 11

050
090
030

Pin6 —

(@]

| Pin10
— Pin5
— Pin 1

44-pin CN1
1/Q Connector

Pin 44

Pin 31

Pin 16 —

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication

2098-INO03.
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Passive Shunt
Resistor Connections

Motor Power
Connections

AC Input Power
Connections

Motor Power
Cable Shield Clamp

Use this figure to locate the front panel connections on the
Ultra3000-DN 230V drives (7.5 and 15 kW).

Front Panel Connections for 2098-DSD-075-DN, 2098-DSD-075X-DN,
2098-DSD-150-DN, and 2098-DSD-150X-DN Drives

[0

O |

100-240 VAC.
50/60 Hz

T

Hi =2

Seven-segment
Status Indicator
Logic Power Indicator

Module Status Indicator
Network Status Indicator

Node Address Switches

Data Rate Switch

CN3 9-pin
Serial Port
Connector

CN2 15-pin
Motor Feedback
Connector

CN1 44-pin
User I/0
Connector

DeviceNet Interface
Connector

9-pin CN3
Serial Connector

Ping —fostT Pin5
Pin 6 Pin 1

oo
LX)

o

15-pin CN2
Feedback Connector

| _—Pin10
— Pinb
Soi— Pin 1

44-pin CN1
I/0 Connector

Pin 44

Pin 31

Pin 16 —

For CN1, CN2, and CN3 connector pin-out information, refer to the
Ultra3000 Digital Servo Drives Installation Manual, publication

2098-IN003.
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Use this figure to locate the front panel connections on the
Ultra3000-DN 460V drives (3 kW, 5 kW, 10 kW, 15 kW, and 22 kW).

Front Panel Connections for 2098-DSD-HV xxx-DN and
2098-DSD-HVxxxX-DN Drives

Passive Shunt
Resistor Connections

Motor Power

Connections

AC Input Power
Connections

Motor Power
Cable Shield Clamp

Seven-segment .
Allen-Bradley . s 9-pin CN3
< |l ——  Status Indicat Jp
Ultrasooo Ta] Status Indicator Serial Connector
Logic Power Indicator
o
Module Status Indicator Ping 'j? Pin5
Network Status Indicator Pin 6 ; Pin 1
O
Node Address Switches
. 15-pin CN2
Data Rate Switch Feedback Connector
CN3 9-pin o | —Pin10
Serial Port Pin 15 — L Pins
Connector )
exists after power down. Pin 11 — — Pin1
Ping —
- CN2 15-pin ©
E Motor Feedback
= Connector 44-pin CN1
, , 1/0 Connector
> : v CN1 44-pin
L o) User I/0 )
— " Connector Pin 44
N e
Aix DeviceNet Interface Pin 31
L | i Connector )
Pin 16 —
81
( N T
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Configure Your Ultra3000 Drive with DeviceNet

Follow these steps to configure your Ultra3000-DN drive.
1. Verify that there is no power applied to the drive and that the
DeviceNet cable is connected.

Refer to the figures on pages 89...92 for switch locations.

2. Set the node address for each drive in your system.

Valid node addresses are 00...63 and PGM. The MSD rotary switch
sets the most significant digit and the LSD rotary switch sets the
least significant digit.

Refer to the figures on pages 89...92 for the switch locations. Refer
to this table for examples.

Node Address MSD Switch LSD Switch
10 1 0
" 1 1
12 1 2
Node Address
(00-63, PGM)
3 4
Use the MSD and LSD rotary switches on the : 6 s

DeviceNet drive panel to set node addresses. 8

2

0% LSD

Selecting an invalid node address (> 63) sets the node address
according to a non-volatile parameter stored in the drive.

3. Set the data rate.
Valid data rates are 125, 250, and 500 Kbps, AUTO, and PGM.
Refer to the figures on pages 89...92 for the switch location.

Selecting AUTO automatically matches the device data rate to the
rate of the network. Selecting PGM sets the data rate according to
a non-volatile parameter stored in the drive.

Data Rate
, 125kB
Use the Data Rate rotary switch on the 250kB
DeviceNet drive panel to set the data rate. 500KB
AUTO
PGM
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Apply Power to Your Ultra3000 Drive with DeviceNet

This procedure assumes you have wired your Ultra3000-DN system,
verified the wiring, and are ready to begin using Ultraware software.

High voltage exists in ac line filters. The filter must be grounded

properly before applying power. Filter capacitors retain high

Q voltages after power removal. Before handling the equipment,

voltages should be measured to determine safe levels. Failure

to observe this precaution could result in personal injury.

Follow these steps to apply power to your Ultra3000-DN drive.

1. Disconnect any load to the motor, making sure the motor is free of
all linkages when initially applying power to the system.

To gvoid damage to the dr.ive due to improper sequencing
of input power and the Drive Enable signal, you must

assign one of the eight inputs as Drive Enable (Input 1 is
the default setting).

2. Apply input power to the Ultra3000-DN drive and observe the

front panel Logic Power status indicator.
Status

—=
]
L,

If the Logic Power status indicator is | Then

ON Go to step 3.

Not ON
2. Repeat step 2.

1. Check your input power connections.

3. Observe the front panel seven-segment status indicator on your

Ultra3000-DN drive.

Seven-segment Status Indicator Status

Do This

Actively cycling segments in a full circle | The drive is ready.

Go to step 4.

Flashing E followed by two numbers The drive is faulted.

Go to Error Codes on
page 98.
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4. Observe the module status indicator.

Module Status Indicator | Status Do This
Steady green The drive is ready. (o to step 5.
Not steady green The drive is faulted. Go to DeviceNet Module Status

Indicator on page 109.

5. Observe the network status indicator.

Network Status Indicator | Status

Do This

0Off Establishing communication
with network.

Wait for flashing or steady
green.

Flashing or steady green Communication is ready.

Go to step .

Not flashing or steady green | The drive is faulted.

Go to DeviceNet Network Status
Indicator on page 109.

For further commissioning procedures, refer to the following table for

procedures.

Ultra3000 Drive Configuration Procedures

Procedure Page
Detect Your Ultra3000 Drive 16
Understanding the Workspace and Drive Branches 17
Select a Motor 21
Tune Your Motor 22
Configure Displayed Units 23
Test Your Motor (non-indexing move) 25
Test Your Motor (indexing move) 26
Indexing and Non-indexing Move Examples 29

Refer to the Ultra3000 with DeviceNet Reference Manual, publication
2098-RM001, for information on communicating with the Ultra3000

drives using DeviceNet.
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Chapter Z

Introduction

Safety Precautions

Troubleshooting Your Ultra3000 Servo Drive

This chapter provides troubleshooting tables for your Ultra3000 servo

drive.
Topic Page
Safety Precautions 97
General Troubleshooting 98
Troubleshooting for SERCOS Drives 104
Troubleshooting for DeviceNet Drives 109

Observe the following safety precautions when troubleshooting your
Ultra3000 servo drive.

ATTENTION

A\

DC bus capacitors may retain hazardous voltages after input
power has been removed. Before working on the drive, measure
the dc bus voltage to verify it has reached a safe level or wait
the full time interval listed on the drive warning label. Failure to
observe this precaution could result in severe bodily injury or
loss of life.

Do not attempt to defeat or override the drive fault circuits. You
must determine the cause of a fault and correct it before you
attempt to operate the system. If you do not correct a drive or
system malfunction, it could result in personal injury and/or
damage to the equipment as a result of uncontrolled machine
system operation.

Test equipment (such as an oscilloscope or chart recorder) must
be properly grounded. Failure to include an earth ground
connection could result in a potentially fatal voltage on the
oscilloscope chassis.
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Refer to the Error Codes section below to identify problems, potential

General Troubleshooting

causes, and appropriate actions to resolve the problems. If problems
persist after attempting to troubleshoot the system, please contact
your Rockwell Automation sales representative for further assistance.

Determine Ultra3000 Drive Status

Ultra3000 Drives with the
Logic Power Status Indicator ON

Status Indicator

Then

2098-DSD-xxx, 2098-DSD-xxxX,
2098-DSD-HVxxx, or 2098-DSD-HVxxxX

2098-DSD-xxx-DN, 2098-DSD-xxxX-DN,

2098-DSD-HVaxxx-DN, 2098-DSD-HVxxxX-DN

Actively cycling segments in a full circle

Your Ultra3000 drive is ready.

Your Ultra3000 drive is ready.

2098-DSD-xxx-SE or 2098-DSD-HV xxx-SE
drive

Displaying a fixed 4

Your Ultra3000 drive is ready.

All Ultra3000 drives

Flashing E followed by two numbers

Your Ultra3000 drive has an error. Proceed to
the section Error Codes below.

Flashing L

Your Ultra3000 drive is in an Overtravel
condition and motion restrictions are in effect.

Error Codes

The following list of problematic symptoms (no error code shown)
and problems with assigned error codes is designed to help you
resolve anomalies.

When a fault is detected, the seven-segment status indicator will
display E followed by the flashing of the two-digit error code, one
digit at a time. This is repeated until the problem is cleared.

Seven-segment Status Indicator Error Codes

E::g; Problem or Symptom Possible Cause Action/Solution
. . Verify ac power or auxiliary +5V logic
Power (PWHR) indicator not ON No ac power or auxiliary logic power. power is applied to the Ultra3000.
Internal power supply malfunction. Call your Allen-Bradley representative.
Power (PWR) indicator is ON, but
seven-segment status indicator is OFF. ; " Verify that the external +5V auxiliary power
Note: This only applies to Ultra3000 Eﬁterlnavll(;/ltngl|iidt;g)\|/03\l11xmary power supply (as measured at the drive terminals)
models 2098-DSD-005, 2098-DSD-010, and | SUPPY V0'tad : reads between 5.10V and 5.25V.
2098-DSD-020.
) i Motor wiring error. Check motor wiring.
Motor jumps when first enabled - -
Incorrect motor chosen. Verify the proper motor is selected.
Digital 1/0 not working correctly I/0 power supply disconnected. Verify connections and 1/0 power source.
Range of motion and number of home
K . position definitions during the product life | This is an unrecoverable fault, the drive
E01 Non-Volatile Memory Endurance Exceeded exceeds the maximum allowed (applies must be sent back to the factory.
only to systems with absolute feedback).
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E':g; Problem or Symptom Possible Cause Action/Solution
The velocity command or feedback exceeds
. " half the machine cycle length per Increase machine cycle size or reduce
E0Z Velocity Exceeds Position Rollover /2 millisecond (applies only when the velocity profile.
machine cycle position rollover is enabled).
o Decrease application range of motion.
The motor position exceeds +/- 2047 -
E03 Absolute Feedback Range Exceeded revolutions from the home position (applies * Upgrade firmware.
only to systems with absolute feedback). | This error only applies to firmware versions
prior to 1.10.
. . Operate within (not above) the
Motor thermostat trips due to: ¢ . ;
« High motor ambiepnt temperature continuous torque rating for the
and/or ambient temperature (40°C maximum).
. o Lower ambient temperature, increase
E04 Motor Overtemperature o Excessive current motor cooling.
Motor wiring error. Check motor wiring.
Incorrect motor selection. Verify the proper motor has been selected.
Verify continuity of motor power cable and
Motor cables shorted. connector
Disconnect motor power cables from the
Motor winding shorted internally. motor. If the mator is difficult to turn by
hand, it may need to be replaced.
o (heck for clogged vents or defective
fan.
Ultra3000 temperature too high. o .
e Ensure cooling is not restricted by
insufficient space around the unit.
o \erify ambient temperature is not too
high.
Operation above continuous power rating. | e Operate within the continuous power
E05 IPM Fault rating.
¢ Reduce acceleration rates.
Remove all power and motor connections,
and preform a continuity check from the dc
Ultra3000 has a bad IPM output, short bus to the U, V, and W motor outputs. If a
circuit, or overcurrent. continuity exists, check for wire fibers
between terminals, or send drive in for
repair.
An attempt was made to enable the drive
without waiting at least 1.0 second after
gﬁfl\gng“tgstrgﬂﬂg%gg\év;rby;tse. This Wait at least 1.0 second after the main ac
ZOQVS-BED—OOS 2098-DSD-010_ and is applied before enabling the drive.
2098-DSD-020 (when using an external
+5V auxiliary power supply).
Hardware Overtravel . . e e Check wiring.
E06 Dedicated overtravel input is inactive.
(SERCOS only) P e Verify motion profile.
EQ7 RESERVED Call your local Allen-Bradley
E08 RESERVED representative.
o Verify voltage level of the incoming ac
power.
E09 Bus Undervoltage Low ac line/ac power input. * Check ac power source for glitches or

line drop.

o Install an uninterruptible power supply
(UPS) on your ac input.
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Error Probl s Possible C Action/Soluti
Code roblem or Symptom ossible Cause ction/Solution

Excessive regeneration of power.

When the motor is driven by an external
mechanical power source, it may

e Change the deceleration or motion
profile.

o Use a larger system (motor and
Ultra3000).

E10 Bus Overvoltage regenerate too much peak energy through | ¢ Use a resistive shunt.
the Ultra3000's power supply. The system ) ) .
faults to save itself from an overload. e Ifashuntis connected, verify the wiring
is correct and shunt fuse is not blown.
Excessive ac input voltage. Verify input is within specifications.
Incorrect phasing. Check the Hall phasing.
E11 lllegal Hall State Bad i o \Verify the Hall wiring.
ad connections.
o \Verify 5V power supply to the encoder.
e Check wiring.
E12 H Search Failed Home sensor and/or marker is outside the - g o
ome search raile overtravel limits. e Reposition the overtravel limits or
Sensor.
Home sensor, marker. or final home ¢ Reposition the overtravel limits or home
E13 Home Position In Limit position exceeds a hardware overtravel sensor.
limit. e Adjust the final home position.
SERCOS Hardware Fault A fault was detected with the operation of | Contact your local Allen-Bradley
- (SERCOS drives only) the drive's internal SERCOS hardware. representative.
DeviceNet Communicatons Network | DeviceNet communications network .| 10 pjoshoot DviceNet communiations.
E15 Excessive Electrical Cycle Length EL?;%%?' eclygélterilér?gctyhcﬁlxceeds maximum Replace the linear motor/encoder.
o o Verify motion profile.
E16 Software Overtravel Programmed overtravel limit has been ) )
(SERCOS only) exceeded. e Verify overtravel settings are
appropriate.
E17 User-specified Current Fault ggg;—zgigghe:daverage current level has Increase to a less restrictive setting.
Motor speed has exceeded 125% of o Check cables for noise.
F18 Overspeed Fault maximum rated speed. e Check tuning.
¢ Increase the feedforward gain.
E19 Excess Position Error Position error limit was exceeded. ¢ Increase following error limit or time.

e Check position loop tuning.
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Error
Code

Problem or Symptom

Possible Cause

Action/Solution

E20

Motor Encoder State Error

The motor encoder encountered an illegal
transition.

Replace the motor/encoder.

Use shielded cables with twisted pair
wires.

Route the feedback away from potential
noise sources.

Check the system grounds.

Verify that the unbuffered encoder
signals are not subjected to EMI in the
CN1 cable. Remove these signals from
the CN1 cable if they are not being
used.

Verify that the motor has a
high-frequency bond to the drive’s
enclosure panel.

Verify that any stage connected to the
motor shaft (for example using a ball
screw) has a high-frequency bond to the
machine frame and the drive’s
enclosure panel.

Bad encoder.

Replace motor/encoder.

E21

Auxiliary Encoder state error

The auxiliary encoder encountered an
illegal transition.

Use shielded cables with twisted pair
wires.

Route the encoder cable away from
potential noise sources.

Faulty encoder, replace encoder.
Check the ground connections.

Setup time violation for Step/Direction or
CW/CCW input.

Check timing of Step/Direction or CW/
CCW inputs to determine if setup time
requirements are being met.

E22

Motor Thermal Protection Fault

The internal filter protecting the motor
from overheating has tripped.

Reduce acceleration rates.

Reduce duty cycle (ON/OFF) of
commanded motion.

Increase time permitted for motion.
Use larger Ultra3000 and motor.
Check tuning.

E23

IPM Thermal Protection Fault

The internal filter protecting the drive from
over heating has tripped.

Reduce acceleration rates.

Reduce duty cycle (ON/OFF) of
commanded motion.

Increase time permitted for motion.
Use larger Ultra3000 and motor.
Check tuning.

E24

Excess Velocity Error

Velocity error limit was exceeded.

Increase time or size of allowable error.
Reduce acceleration.
Check tuning.

E25

Sensor Not Assigned

Homing or registration motion was
attempted without a sensor assigned.

Assign a sensor to a digital input.

E26

User-specified Velocity Fault

User-specified velacity level was
exceeded.

Increase to a less restrictive setting.

E27

Axis Not Homed

Absolute positioning was attempted
without homing.

Verify homing sequence.
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Error Probl s Possible C Action/Soluti
Code roblem or Symptom ossible Cause ction/Solution

Parameter loaded from smart encoder or

o Select a different motor through the

E28 Motor Parameter Error received from SERCOS controller is SERCOS controller.
incompatible with the drive. e Select a different motor.
¢ Increase the encoder output maximum
Encoder output frequency exceeds the frequency parameter.
maximum user-specified value. This only o Decrease the encoder interpolation
E23 Encoder Output Frequency Exceeded applies when the encoder output is parameter.
synthesized by the drive. o Increase the encoder output divider
parameter.
o \Verify motor selection.
I Communication was not established with | e Verify the motor supports automatic
E30 Encoder Communication Fault an intelligent encoder. identification.
o Verify motor encoder wiring.
E31 Encoder Data Encoder data is corrupted. Replace the motor/encoder.
. . . . ) ) o Decrease velocity.
£32 Sine/Cosine Encoder Frequency Limit Maximum frequency of the sine/cosine , .
Exceeded circuitry has been exceeded. * Use encoder with lower resolution
(before interpolation).
Motion is commanded to a position outside
the position rollover range.
¢ Anabsolute index is initiated that
specifies a position outside the position
rollover range.
e Ahoming cycle is initiated with the
£33 Absolute Position Exceeds Position home position outside the position Set motion command to a position within
Rollover rollover range. the position rollover range.
o Adefine home is initiated with the
home position outside the position
rollover range.
o A preset position is initiated that
specifies a position outside the position
rollover range.
Wiring error. Check motor power wiring.
Motor internal ground short. Replace motor.
E34 Ground Fault Disconnect motor power cable from drive
and enable drive with current limit set to 0.
Internal malfunction. If fault remains, call your Allen-Bradley
representative. If fault clears, then a wiring
error or motor internal problem exists.
Low ac input voltage. Check input ac voltage on all phases.
E35 Precharge Fault - -
Internal malfunction. Call your Allen-Bradley representative.
¢ Reduce acceleration rates.
¢ Reduce duty cycle (ON/OFF) of
o _ o o commanded motion.
E36 Power Circuitry Overtemperature Excessive heat exists in the power circuitry. | Increase time permitted for motion.
o Use larger Ultra3000 and motor.
e (Check tuning.
E37 AC Line Loss One or more phases of the input ac power Check input ac voltage on all phases.

is missing.
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E':g; Problem or Symptom Possible Cause Action/Solution

o \Verify that there are no impediments to

motion at startup, such as hard limits.
e - Motion required for self-sensing startup ¢ Increase self-sensing current if high
E39 Self-sensing Commutation Startup Error commutation was obstructed. friction or load conditions exist.

e Check motor or encoder wiring using

wiring diagnostics.
] Ineffective shunt resistor o \Verify that the shunt resistor (internal or
E40 230V Shunt Protection Fault - - external) is connected.
Excessive regeneration o
o |f an external shunt resistor is
Ineffective shunt resistor connected, verify that the shunt fuse is
not blown.

o [f anon Allen-Bradley external shunt
resistor is used, verify that the

E41 460V Shunt Protection Fault ) ] resistance value is within
Excessive regeneration specifications.

o \Verify that the motor is not being driven
mechanically, causing the motor to
behave as a generator.

The motor physically connected to the drive .
E42 Motor Keying Error (SERCOS drives only) differs from the motor specified in the user Select the correct motor in the user
program. program.
o An attempt was made to enable the o Disable the Drive Enable Input fault.
axis through software while the Drive | | Verify that Drive Enable hard nout
Drive Enable Input Enable hardware input was inactive. venty that Urive tnable haraware inpu
E43 ; _ . - is active whenever the drive is enabled
(SERCOS drives only) o The Drive Enable input transitioned through software.
from active to inactive while the axis
was enabled.
. Detection occurs during a fault reset. e Cycle power.
Lost motion fault e auit It
- o : Absolute position in the drive is incorrect Cvel d re-home drive if dri
E44 only applies to applications with ; . e Lycle power and re-nome drive It drive
gteymgr?n feedbapc% devices and the motion has been lost due to line was homed in the same power cycle
g ) | q .
0ss condition. that the lost motion fault occurred.
E50 Duplicate Node Fault Duplicate node address detected on Verify that each SERCOS drive is assigned
(SERCOS drives only) SERCOS ring. a unique node address.
All others RESERVED Call your local Allen-Bradley

representative.
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Troubleshooting for
SERCOS Drives

SERCOS Module Status Indicator

These troubleshooting tables apply to Ultra3000-SE drives
(2098-DSD-xxx-SE and 2098-DSD-HVxxx-SE).

SERCOS Module

Status Indicator Status Potential Cause Possible Resolution

Steady green Normal Drive is enabled. Normal operation when drive is enabled.

Flashing green Standby Drive is not enabled. Normal operation when drive is disabled.

o Normal operation when using auxiliary

power (main ac power is not applied).

Flashing red-green DC Bus Undervoltage The dc bus voltage is low. e When using main ac power, refer to the
section Error Codes to continue
troubleshooting.

. - _ Refer to the section Error Codes to continue
Flashing red Minor fault Drive is faulted, but the fault can be cleared. troubleshooting.
Drive is faulted, and the fault cannot be Contact your local Allen-Bradley
Steady red Unrecoverable fault cleared. representative.
SERCOS Network Status Indicator
SERCOS Network

Status Indicator

Status

Potential Cause

Possible Resolution

Steady green

Communication ready

No faults or failures.

N/A

Flashing green

Establishing
communication

System is still in the process of establishing
SERCOS communication.

Wait for steady green status indicator.

Node address setting on the drive module
does not match SERCOS controller
configuration.

Verify proper node switch setting.

Flashing red

No communication ()

Loose fiber optic connection.

Verify proper fiber optic cable connections.

Broken fiber optic cable.

Replace fiber optic cable.

Receive fiber optic cable connected to
SERCOS transmit connector and vice versa.

Check proper SERCOS fiber optic cable
connections.

1) Refer to Fiber Optic Cable Installation and Handling Instructions, publication 2090-IN010, for more information.
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Understanding Drive Fault Behavior

The following RSLogix 5000 fault actions are configurable from the
Axis Properties dialog, Fault Actions tab.

RSLogix 5000 Drive Fault Action Definitions

Drive Fault Action | Definition

Shutdown The drive disables and the contactor enable relay opens. Uncontrolled stop,
motor coasts to a stop.

Disable Drive The drive is disabled. Uncontrolled Stop, motor coasts to a stop.

Stop Motion N/A. Drive continues to operate. Status is provided by the Module Status
Indicator.

Status Only l[IJ]r(;\i/gaggrntmues to operate. Status is provided by the Module Status

Ultraware software handles all hard faults by disabling the drive.
RSLogix 5000 software provides the four fault handling options,
however, for the Ultra3000 drives, only Shutdown and Disable Drive
are active settings and both result in a coast-to-stop condition. Disable
Drive is the default fault action for all attributes and only selected
faults are programmable. In the Drive Fault Behavior table on

page 1006, the controlling attribute is given for programmable fault
actions.

RSLogix 5000 Axis Properties - Fault Actions Tab

% Axis Properties - axis_1 IZIEIEI
General ] Mation Flanner ] Unitz ] Drrive/Matar ] Matar Feedback ] AumFeedback | Conversion ]
Harning ] Hookup ] Tune ] Dynamicsl Gains ] Dutput] Limits ] Difget  Fault Actians Tag
| J Set Custarn Stop Achion...
) Dirive Thermal: |Disable Drivve j
Default setting for Motor - = =
Overtemperature fault (E04). (Mm’ Wi Hisblelbiine

Feedback Moise: |Disable Drive j
Feedback: |Disable Drivve ﬂ
Pasition Errar: |Disable Drivve ﬂ

Ok | Cancel | | Help |

Refer to Appendix C, beginning on page 141, for information on how
to reduce unexpected motion as a result of feedback signal loss and
setting the Position Error fault action.
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When a fault is detected, the seven-segment status indicator displays E
followed by the flashing two-digit error code, one digit at a time. This

is repeated until the fault is cleared.

Drive Fault Behavior

Software Fault Message

. RSLogix 5000
Error —_r Drive Fault
RSLogix 5000 Description - . Programmable
(Ultra\?vare) Code Action/Attribute | £ S g
DriveHardFault Range of motion and number of home position definitions during the
(Non-Volatile Memory E01 product life exceeds the maximum allowed (applies only to systems DISABLE NO
Endurance Exceeded) with absolute feedback).
DriveHardFault The velocity command or feedback exceeds half the machine cycle
(Velocity Exceeds Position E02 length per millisecond (applies only when the machine cycle position DISABLE NO
Rollover /2) rollover is enabled).
DriveHardFault
The motor position exceeds +/- 2047 revolutions from the home position
(EAXEZ‘;EJ;S)FBGdbaCk Range | E03 (applies only to systems with absolute feedback). DISABLE NO
MotorOvertempFault , . DISABLE/
(Motor Overtemperature) E04 The motor thermal switch was tripped. Motor Thermal YES
. A problem in the drive power structure was detected. Motor cables
DriveHardFault E05 shorted, motor winding shorted internally, temperature too high, DISABLE NO
(IPM Fault) operation above continuous power rating, or has a bad IPM output, short
circuit, or overcurrent.

HardOvertravelFault E06 Axis moved beyond the physical travel limits in the positive/negative DISABLE/ VES
(+/- Hard Overtravel) direction. This fault can be configured for status only. Hard Overtravel
MotFeedbackFault
(C:an:tjl Bl\a;chin:lEOSS) E07 The feedback wiring is open, shorted or missing. DISABLE NO
MotFeedbackFault
(C:an::I Al\aﬂcLin:T_OSS) E08 The feedback wiring is open, shorted or missing. DISABLE NO
DriveUndervoltageFault £09 With 3-phase present, the dc bus voltage is below limits. The trip point | pcap ¢ NO
(Bus Undervoltage) if 275V and 137V dc for 460V/230V drives respectively.
DriveOvervoltageFault | . | The dc bus voltage is above limits. The trip point is 820V and 410V dc for | i ap ¢ NO
(Bus Overvoltage) 460V/230V drives respectively.
C tationFault
(II(I);:IHIJ-IaaIIIg:at:;j E11 State of Hall inputs is incorrect. DISABLE NO
DriveHardFault
(Hr;;: SaeracmuFaiIed) E12 Home sensor and/or marker is outside the overtravel limits. DISABLE NO
DriveHardFault Home sensor, marker, or final home position exceeds a hardware
{Home Position In Limit) 13 overtravel limit. DISABLE NO
SERCOSFault
((ZSOEnFjggﬁigét?oerYsiclsyt%\t/ork E14 SERCOS or DeviceNet communications network is broken DISABLE NO
problem)
DriveHardFault
(Excessive Electrical Cycle | E19 Configuration information is not valid. N/A NO
Length)
SoftOvertravelFault

ofttivertravelrau E16 Programmed positive/negative overtravel limit has been exceeded. DISABLE YES

(+/- Software Overtravel)

Soft Overtravel

Publication 2098-IN005C-EN-P — March 2008



Troubleshooting Your Ultra3000 Servo Drive 107

Software Fault Message .
RSLogix 5000 E::g; Description R::it‘;g:/all\lmibute ErsoL;r%?r(n?ll:\ol?le
(Ultraware) Fault Action?
DriveHardFault
(User-specified Current E17 User-specified average current level has been exceeded. DISABLE NO
Fault)
0 dFault .
(O‘:/Z:s::d Faa:t) E18 Motor speed has exceeded 125% of maximum rated speed. DISABLE NO
PositionErrorFault £19 | Axis position error limit has been exceeded. This fault can be configured | DISABLE YES
(Excess Position Error) for status only. Position Error
MotFeedbackFault
(M(:Jtot::nc::er Satlajte Error E20 The motor encoder encountered an illegal transition. DISABLE NO
AuxFeedbackNoiseFault
(Auxiliary Encoder State E21 The auxiliary encoder encountered an illegal transition. DISABLE NO
Error)
OverloadFault
(Motor Thermal Protection | E22 The internal filter protecting the motor from overheating has tripped. DISABLE NO
Fault)
DriveOvertempFault DISABLE
(IPM Thermal Protection E23 The internal filter protecting the drive from over heating has tripped. Drive Thermal YES
Fault)
DriveHardFault
(E;L‘;Zs ?/LIO::y Error E24 Velocity error limit was exceeded. DISABLE NO
DriveHardFault Homing or registration motion was attempted without a sensor
(Sensor Not Assigned) E25 assigned. DISABLE NO
DriveHardFault
(User-specified Velocity E26 User-specified velocity level was exceeded. DISABLE NO
Fault)
DriveHardFault

rlye ardrau E27 Absolute positioning was attempted without homing. DISABLE NO
(Axis Not Homed)
DriveHardFault Parameter loaded from smart encoder or received from SERCOS
(Motor Parameter Error) E28 controller is incompatible with the drive. DISABLE NO
DriveHardFault Encoder output frequency exceeds the maximum user-specified value
(EExncZ%(?jeerd()JUtpUt Frequency | E29 This only applies when the encoder output is synthesized by the drive. DISABLE NO
DriveHardFault Communication was not established with an intelligent (i.e. Stegmann)
(FE’Lﬁ?)der Communication E30 encoder on the motor feedback port. - DISABLE NO
DriveHardFault .
(E::;ie?r[)at:;j E31 Encoder data is corrupted. DISABLE NO
DriveHardFault
(Sine/Cosine Encoder E32 Maximum frequency of the sine/cosine circuitry has been exceeded. DISABLE NO
Frequency Limit Exceeded)
DriveHardFault
(Absolute Position Exceeds | E33 Absolute position exceeds position rollover. DISABLE NO
Position Rollover)
DriveHardFault

riverarcrad E34 Excessive ground current in the converter was detected. DISABLE NO

(Ground Fault)
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Software Fault Message

- RSLogix 5000
Error i Drive Fault
RSLogix 5000 Description . . Programmable
(Ultra\?vare) Code Action/Attribute | o Hon e h?
DriveHardFault
(P:a‘;a:;re F:l:llt) E35 The converter pre-charge cycle has failed. DISABLE NO
DriveHardFault
(Power Circuitry E36 Excessive heat exists in the power circuitry. DISABLE NO
Overtemperature)
DriveHardFault ) o
(Ar(llvljnea[os;u E37 One or more phases of the input ac power is missing. DISABLE NO
SERCOSFault
(SERCOS R?:g Fault) E38 The SERCOS ring is not active after being active and operational. DISABLE NO
DriveHardFault
(Self-sensing Commutation | E39 Self-sense commutation fault detected. DISABLE NO
Startup Error)
DriveHardFault
(230V Shunt Protection E40 Ineffective shunt resistor. DISABLE NO
Fault)
DriveHardFault
(460V Shunt Protection E4 Ineffective shunt resistor. DISABLE NO
Fault)
ConfigFault £12 The motor physically connected to the drive differs from the motor N/A NO
(Moator Keying Error) specified in the user program.
DriveEnablelnputFault . . L DISABLE
(Drive Enable Input) E43 Generated when Enable input switches off when drive is enabled. Drive Enable Input YES
DriveHardFault Lost motion fault
(Unknown Fault) E44 (only applies to applications with Stegmann feedback devices) DISABLE NO
SERCOSFault . .
(Duplicate T\II:Jde Fault E50 Duplicate node address detected on SERCOS ring. DISABLE NO
All
RESERVED Others
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Troub|eshooting for These troubleshooting tables apply to Ultra3000-DN drives
- - (2098-DSD-xxx-DN, 2098-DSD-xxxX-DN, 2098-DSD-HVxxx-DN, or
DeviceNet Drives 2098-DSD-HVxxX-DN),
DeviceNet Module Status Indicator
:\llllgidclgl:aorStatus Status Potential Cause Possible Resolution
Off Not powered No power There is no power going to the device.
Steady-green Operational Normal operation Normal operation - no action needed.
Flashing-green Etz\gg—ebiys in Fé??ﬁ;j,i[ng or waiting Normal operation - no action needed.
Flashing-red Recoverable fault | Not operational Power cycle or reset the drive.
Unrecoverable . 1. Check drive for power-up error.
Steady-red fault Drive problem 2. Replace drive.
F:::E:Rg;gén Self testing Self-test in progress The device is in self test, wait.
DeviceNet Network Status Indicator
m?iti‘::v:trokr Status Status Potential Cause Possible Resolution

¢ Not powered

o No power going to
the device

. Check the Module Status indicator to verify that the drive is powered.

0ff o Not online 2. Check that one or more nodes are communicating on the network.
e Failed Duplicate 3. Check that at least one other node on the network is operational and the data
MAC ID check rate is the same as the drive.
* Online * Passed Duplicate No action is needed. The indicator is flashing to signify that there are no open
Flashina-areen e Not connected MAC ID check communication connections between the drive and any other device. Any connection
99 e No connection (/0 or explicit message) made to the drive over DeviceNet will cause the indicator to
established stop flashing and remain Steady-ON for the duration of any open connection.
e Online One or more
Steady-green e Connected connections No action needed. This condition is normal.
onnecte established
e Online o 1. Re-initiate I/0 messaging by the master controller.
Flashi q i I/0 connection timed ' o
ashing-re e Time-out out 2. Reduce traffic or errors on the network so that messages can get through within
the necessary time frame.
o Failed Duplicate 1. Ensure that all nodes have unique addresses.
Steady-red Network Failure MAC ID check 2. If all node addresses are unique, examine network for correct media installation.
o Bus-off

3. Ensure that all nodes have the same Data Rate.
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Node Problems

Give particular attention to the task of setting initial addresses and
data rates. Survey the network to ensure all assignments are known.
Some nodes can be logically assigned to a group of devices, but
physically located away from those devices. One incorrect node can
cause other nodes to appear to be bus-off (steady-red indicator). If a
node goes bus-off and the device is reset only to go bus-off again, the
problem is likely not with the device, but rather the setting of the
address, data rate, or a network-wide problem related to topology,
grounding, intermittent power/data connections, or electrical noise. If
a scanner goes bus-off, nodes will not reallocate (Flashing-green or
red) even if they are functioning correctly.

Device Failure - Indicator Status Check

A steady-red Module Status indicator can mean an error. If the
Network Status indicator goes steady-red at power-up, it could mean
there is a Duplicate MAC ID. The user response is to test all devices
for unique addresses. If a steady-red indicator remains on after the
Duplicate MAC ID test shows all devices to have a unique node
address, it means a bus-off error.

Follow these steps to resolve the error.
1. Check data rate settings.

2. If symptom persists, replace node address (with another address
and correct data rate).

3. If symptom persists, replace tee tap.
4. If symptom persists, check topology.

5. If symptom persists, check power for noise with oscilloscope or
power disturbance analyzer.
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Scanner Problems

If using a scanner, check the scan list, data rate, and addresses of
devices. Verify series and revision of the scanner is the latest. If the
scanner is bus-off, recycle the 24V supply and then reset the scanner.

If the scanner goes bus-off again, the problem is some combination of
these issues.

e Defective node device
e Incorrect node data rate
e Bad network topology
e Faulty wiring

e Faulty scanner

e Faulty power supply

e Bad grounding

e Electrical noise

Power Supply Problems

If a single power supply is used, add up the current requirements of
all devices drawing power from the network. This total should be
considered the minimum current rating in selecting the power supply
used.

In addition, check these symptoms.

e Length and current level in trunk and drop cables
e Size and length of the cable supplying power to the trunk
e Voltage measured at the middle and ends of the network

e Noise in network power measured with an oscilloscope
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Cable Installation and Design Problems

Cable installation and design refers to the physical layout and
connections on the network. Walk the network if possible to
determine the actual layout and connections. Network management
software displays only a logical record of the network.

Make sure you have a diagram of the physical layout and a record of
the information in these tables.

Cable Checks Power Checks

Break the earth ground of the V- and Shield and verify >1.0

Number of nodes. Mohm to frame ground with power supply off.

Use a multi-meter to check for short circuit between CAN_H

Individual drop lengths. and CAN_L, or CAN (H or L) to Shield, V- or Vi
Branched drop length. Total power load and at its distribution points.
Cumulative drop length. Spot check power for noise.

Total trunk length.

Power supply cable length
and gauge.

Terminator locations and size.

Adjusting the Physical Network Configuration

Try these methods to improve the efficiency of your physical network
configuration.

e Shortening the overall length of the cable system

e Moving the power supply in the direction of an overloaded cable
section

e Moving devices from an overloaded cable section to a less loaded
section

e Moving higher current loads closer to the power supply
e Adding another power supply to an overloaded network

e Moving the power supply from the end to the middle of the
network
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Wiring Examp'es This appendix provides wiring examples to assist you in wiring the
Ultra3000 drive system. The notes in this table apply to the power,
shunt, motor, actuator, and control string interconnect diagrams.
The National Electrical nd local electrical
ATTENTION e National Electrical Code and local electrica codes
take precedence over the values and methods provided.
Implementation of these codes are the responsibility of
the machine builder.

Note | Information

1 A disconnecting device is required for maintenance and safety. If a grounded neutral is used instead of L2, only L1 may be switched or fused.

2 An isolation transformer is optional. If the transformer secondary has a neutral connection, neutral must be bonded to ground. Multiple drive
modules may be powered from one transformer or other ac supply source.

3 Do not daisy chain drive module power connections. Make separate connections directly to the ac supply.

4 For power wiring specifications, refer to the Ultra3000 Installation Manual, publication 2098-IN0Q3.

5 For input fuse sizes, refer to the Ultra3000 Installation Manual, publication 2098-IN003.

6 May be used to maintain power to logic section of drive and status indicators when main ac input power is removed. A separate ac line source
may be used if voltage is between 88...265V ac (rms) on 2098-DSD-xxx (230V drives) or 207...528V ac (rms) on 2098-DSD-HVxxx (460V drives). In
this configuration, a separate line filter for logic power may be required.

7 Place ac (EMC) line filter as close to the drive as possible and do not route very dirty wires in wireway. If routing in wireway is unavoidable, use
shielded cable with shields grounded to the drive chassis and filter case. For ac line filter specifications, refer to the Ultra3000 Installation
Manual, publication 2098-IN003.

8 Drive Enable input must be opened before main power is removed and auxiliary power is present, or a drive fault will occur. A delay of at least 1.0
second must be observed before attempting to enable the drive after main power is restored.

9 Cable shield clamp must be used in order to meet CE requirements. No external connection to chassis ground required.

10 ATTENTION Implementation of safety circuits and risk assessment is the responsibility of the machine
builder. Please reference international standards EN1050 and EN954 estimation and safety
performance categories. For more information refer to Understanding the Machinery Directive,
publication SHB-900.

11 The recommended minimum wire size for wiring the safety circuit is 1.5 mm? (16 AWG).

12 For motor cable specifications and drive/motor cable combinations, refer to the Kinetix Motion Control Selection Guide, publication GMC-SG001.

13 The Ultra3000 drive referenced is either a 2098-DSD-xxx or 2098-DSD-xxxX (Ultra3000 with indexing), 2098-DSD-xxx-SE (SERCOS interface),
2098-DSD-xxx-DN (DeviceNet interface), or 2098-DSD-xxxX-DN (DeviceNet with indexing) 230V drive.

14 The Ultra3000 drive referenced is either a 2098-DSD-HV xxx or 2098-DSD-HV.xxxX (Ultra3000 with indexing), 2098-DSD-HVxxx-SE (SERCOS
interface), 2098-DSD-HVxxx-DN (DeviceNet interface), or 2098-DSD-HVxxxX-DN (DeviceNet with indexing) 460V drive.

15 Wire colors are for flying-lead cable and may vary from premolded cable connectors.

16 Motor power cables (2090-XXNPMF-xxSxx and 2090-CPBM6DF-16AAxx) have a drain wire that must be folded back under the cable shield clamp.

17 Only the MPG-Bxxx encoder uses the +5V dc supply. MPL-B3xx...MPL-B9xx and 1326AB (M2L/S2L) encoders use the +3V dc supply.

18 Only the MPL-A5xx encoders use the +9V dc supply. MPG-Axxx and MPL-A3xx, MPL-A4xx, MPL-A45xx encoders use the +5V dc supply.

19 MPL-A15xx, MPL-A2xx, MPF-A3xx, MPF-Ad xx, MPF-A45xx, MPS-Axxx, and MPAS-Axxx encoders use the +5V dc supply. MPL-B15xx, MPL-B2xx,
MPF-A5xx, MPF-Bxxx, MPS-Bxxx, and MPAS-Bxxx encoders use +9V dc.

20 Brake connector pins for MPF-A/B5xx motors are labeled plus (+) and minus (-). All other MP-Series brake connector pins are labeled F and G.
Power connector pins on MPF-A/B5xx motors are labeled U, V, W, and GND. All other MP-Series power connector pins are labeled A, B, C, and D.

21 Use a flyback diode or MOV for noise suppression of the motor brake coil. Refer to Controlling a Brake Example on page 131.

22 Relay Output (CN1, pins 43 and 44) must be configured as Ready in Ultraware software.

23 The preferred method for supplying auxiliary power is by using the 12-pin or 44-pin drive-mounted breakout board with 24V to 5V auxiliary power
converter (2090-U3CBB-DM12 or -DM44). Auxiliary +5V power is required to maintain encoder position when the main ac power is disconnected.

Publication 2098-IN005C-EN-P — March 2008


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2098-in003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2098-in003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2098-in003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/shb900-rm001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/sg/gmc-sg001_-en-p.pdf

Interconnect Diagrams 115

Power Interconnect Diagrams

This is the power wiring diagram with 24V dc control string for
2098-DSD-005x-xx, 2098-DSD-010x-xx, and 2098-DSD-020x-xx
Ultra3000 drives (non-SERCOS drives only). To avoid a separate 5V dc
auxiliary logic power supply, the 24V to 5V converter breakout board
(catalog number 2090-U3CBB-DMxx) is used to wire the control
interface (CN1) connector. For the control string diagram with 120V ac
input refer to the figure on page 128.

For SERCOS drives, input line contactor is part of the PLC program
and output control.

Typical Power Wiring of Ultra3000 (230V) System

2098-DSD-005x-xx,
2098-DSD-010x-xx, and
2098-DSD-020x-xx
Ultra3000
Digital Servo Drives
Note 13
TB1
DC+ DC Bus Connections
M1* for Active Shunt Module
- refer to page 119 for example
Single-phase AC Line Note 8 oc ( pag ple)
50/60 Hz D:[I L1
ig%!e-p);?se AC Input Power
_D:D_| N“;tee 7' er L2/N Connections
Fused Disconnect Input Fusing* @
or Circuit Breaker* Note 4,5
Note 1 U
! “—A CN1
Bonded Cabinet Three-ph
) o phase N.O. Relay Output+
Isolation Chassis Ground Bus Motor Power Vv Motor Power 43
Transformer* == Connections Connections N.O. Relay Output-  Note 22
Noww2 | A /7g— Note 12 W 44 . helay Yutput- ¢ From CN1 Breakout
Board with 24V to 5V
@ 3 Aux Logic Power In +5V ¢ Aux Power Converter
Lt Aux 45V Common ~ Note 23 (2080-U3CBE-DM(
Single-phase Input Cable Shield 2
100-240V ac RMS Clamp
LN % Note 9
Terminal To additional
Blocks™ Ultra3000 drive
Note 3 CN1 [————m m e m m e m e ————— -
|
43 : ° |
| START* STOP* _T_ |
. ' | _l_ CR1
* Indicates User-supplied Component I
! R Wde |
44 '
M1* |
! CR1® |
|
|

Refer to Attention statement (Notes 10, 11)
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This is the power wiring diagram with 24V dc control string for the
2098-DSD-030x-xx drive (non-SERCOS drives only). For the control
string diagram with 120V ac input refer to the figure on page 129.

For SERCOS drives, input line contactor is part of the PLC program
and output control.

Typical Power Wiring of Ultra3000 (230V) System

2098-DSD-030x-xx
Ultra3000
Digital Servo Drive
Note 13
TB1 TB2
—A— U 1 External Passive
Three-phase Shunt Connections
Motor Power Vv Motor Power 2 (refer to examples
Connections Connections beginning on page 119)
Note 12 W 3
1 D
) DC+
Input Fusing * M1 *
Note 4, 5 Note 8 DC-
1 . N L1
Single-phase
T Aot I 2N
ote @ AC Input Power CN1
Single-phase AC Line Connections 3 N.0. Relay Output+
50/60 Hz
—__Ti L1 AUX N.O. Relay Output-  Note 22
Note 6 44 _ <
) L2/N AUX
Fused Disconnect Input Fusing *
or Circuit Breaker * Note 4,5
Note 1
) | Cable Shield
Bonded Cabme} Clamp
solation Chassis Ground Bus 8 Note 9
Transformer * P—
Note 2 (N ( _8
@ N
|
Single-phase Input 43 ! g |
100-240V ac rms | START * STOP * l
2N % | L CR1* I
|
|
% 24V dc
Terminal | CR1 I
Blocks * 44 i{l M1~ I
Note 3 To additional CR1~ |
Ultra3000 drive. | |
. . | .
* Indicates User-supplied Component | Refer to Attention statement (Notes 10, 11) |
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This is the power wiring diagram with 24V dc control string for
2098-DSD-075x-xx and 2098-DSD-150x-xx Ultra3000 drives
(non-SERCOS drives only). For the control string diagram with 120V
ac input refer to the figure on page 130.

For SERCOS drives, input line contactor is part of the PLC program
and output control.

Typical Power Wiring of Ultra3000 (230V) System

2098-DSD-075x-xx and
2098-DSD-150x-xx

Ultra3000
Digital Servo Drives
Note 13
TB1 TB2
«— N U 1 External Passive
Three-phase Shunt Connections
Motor Power V Motor Power 2 (refer to examples
Connections Connections beginning on page 119)
Note 12 W 3
— D
DC+
Input Fusing * M1 *
Note 4,5 DC-
Three-phase AC Line Note §
S0/60 i —TH || R
_D:D_ Three-phase | |
AC Line Filter H L2 AC it Power CN1
i D:[I |
ongisr(z(ljjitDQSSrCenankn;C’E Note? I I L3 Connections 53 N.0. Relay Output+
Note 1 @ 1 N.O. Relay Qutput-  Note 22
<
voes | —1 L1 AUX
—T_ T—L2/N AUX
Input Fusing *
Isolation Note4,5
Transformer * o @@ Cable Shield
Note2 . Clamp
O | Bonded Cabinet Note 9
O | Ground Bus *
£T39
(@]
] CN1 e
| |
43 ® |
% I START*  STOP* _L
Three-phase Input 12 * |
100-240V ac RMS | _I_ CR1 |
|
| CR1* 2vde |
13 44 M1 * |
' CRT *
|
! |
Terminal .
Blocks * | Refer to Attention statement (Notes 10, 11) |
Note 3 e e e e e e - - - - = = =
* Ind; . To additional
Indicates User-supplied Component Ultra3000 drive
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This is the power wiring diagram with 24V dc control string for
2098-DSD-HVaxx-xx and 2098-DSD-HVaxxX-xx Ultra3000 drives. For
the control string diagram with 120V ac input refer to the figure on
page 130.

Typical Power Wiring of Ultra3000 (460V) System

2098-DSD-HVxxx-xx and
2098-DSD-HVxxxX-xx

Ultra3000
Digital Servo Drives
Note 14
TB1 TB2
DC+ 1 External Passive
Shunt Connections
DC- 2 (refer to examples
beginning on page 119)
—A1 W 3
Three-phase
Motor Power v Motor Power
Connections Connections
Note 12 U
P van
Input Fusing * NNH 8 @
Notes 4 and 5 ote
v —— 1 /|
Three-phase AC Line I L3
50/60 Hz — [T} Three-phase || 12
AC Line Filter CN1
AC Input Power
|
LT+ Note7 [} L1 Connections 13 N.0. Relay Output+
Fused Disconnect
or Circuit Breaker * L1 AUX 2 N.O. Relay Output- Note 22
Note 1 <
—L2/N AUX
R 1= Note 6 J
; : T
| -
! | Input Fusing Cable Shield
Isolation | | Notes 4 and 5 Clamp
Transformer * | :_Neutral o Note 9
Note2 . N
| e | Chassis O | Bonded Cabinet
i T O | GroundBus *
R S S . Q——O
o
13 CN1 e
43 | ® :
I START*  STOP*
Three-phase Input L2 * |
230-480V ac RMS g% | . CR1 |
|
| e WVde |
U 44 | M1~ |
| CR1* |
h |
Terminal Blocks * .
Note 3 : Refer to Attention statement (Notes 10, 11) |
* |ndi ; To additional
Indicates User-supplied Component Ultra3000 drve
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Shunt Module Interconnect Diagrams

This section contains the interconnect diagrams for Ultra3000 drives
with active and passive shunt modules.

External Active Shunt Module Interconnect Diagram

2090-UCSR-A300
External Active
Shunt Module

2098-DSD-010x-xx, and

2098-DSD-005x-xx,

2098-DSD-020x-xx
Ultra3000
Digital Servo Drives

DC Bus Connections

for Active Shunt Module

AC Input Power
Connections

TB1

DC+ DC+
DC- : C i DC-
L1 ><>< L1

L2/N L2/N

@ @

Internal Passive Shunt Interconnect Diagram (default configuration)

2098-DSD-030x-xx,
2098-DSD-075x-xx,
2098-DSD-150x-xx,
2098-DSD-HVxxx-xx, and
2098-DSD-HV xxxX-xx
Ultra3000
Digital Servo Drives

TB2

Internal Passive Shunt

2 Resistor Connections

IMPORTANT

Internal shunt operation is only present on the drives listed in
the figure above.
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External Passive Shunt (single-shunt) Diagram

2098-DSD-030x-xx,
2098-DSD-075x-xx,
2098-DSD-150x-xx,
2098-DSD-HVxxx-xx, and
2098-DSD-HVxxxX-xx

Ultra3000
External Passive Digital Servo Drives
Shunt Module TB2
DC+ ! External Passive Shunt
2 Resistor Connections
coL
3

In this figure, the 2098-DSD-150x-xx Ultra3000 drive is wired with two
external passive shunt resistors. When two 900 W shunt modules are

connected in parallel, the shunt capacity is doubled for a total of
1800 W of continuous power dissipation.

External Passive Shunt (two-shunt) Diagram

2090-UCSR-P900 2098-DSD-150x-xx
External Passive Ultra3000
Shunt Module Digital Servo Drives
CoL
DC+ TB2

! External Passive Shunt
2 Resistor Connections
2090-UCSR-P900

External Passive
Shunt Module

DC+
coL

s

To avoid damage to your external shunt module, verify that the

proper 230V or 460V fuse is installed prior to applying power.
Q Refer to Passive Shunt Modules Installation Instructions,

publication 2090-IN004, for more information.
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In this figure, the 2098-DSD-HV150x-xx or 2098-DSD-HV220x-xx
Ultra3000 drive is wired to a Bonitron shunt module.

External Passive Shunt (Bonitron shunt) Diagram

2098-DSD-HV150x-xx

or
2098-DSD-HV220x-xx
Ultra3000
Digital Servo Drives
TB2
1
External Passive Shunt
2 Resistor Connections
3
Shunt Wiring Methods:
Twisted pair in conduit (1st choice). |
Shielded twisted pair (2nd choice).
Twisted pair, 2 twists per foot min. (3rd choice).
Maximum Length: 3.05 m (10 ft).
M3575R-Hxxxx | |_____________________|
A RES [ 1 ' START* ~ STOP* _T_ !
TEMP ol 3 ' l_o 120Vac |
| 50/60 Hz |
Alarm I:-‘Pi_ 4 t . I c I
115VAC 5 : CR1™ :
Fan 6 | Refer to Attention statement (Notes 10, 11) |
GRN /B S .

Bonded Cabinet
Ground Bus*
115V ac 2
Fan Power*

* Indicates User-supplied Component
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Ultra3000 Drives/Rotary Motors and Actuators Wiring Examples

Wiring Examples with MPL-A and MPG-A (MP-Series) Motors/Actuators

2090-XXNPMP-xxSxx

Motor Power Cable MPL-Ale\)I: P GM:L'A5XX-
Note 12 an ~-AXXX
(230V) Servo Motors with
High Resolution Feedback
- Motor Feedback
Ultra3000 230V Drive Green/Yellow | D l (CN2) Connector
Note 13 Blue C :élv ~ GND e ==
Black B é_\/ | Wt ]\ _:_
Brown A : U Three-phase A BLACK SIN+ 1
Motor Feedback 2 &= Motor Power B [ Twemeack XX sin- [T [2
(15-p|n)C(’3\|02nnector c ’ \ kD oS+ ’ \ 3
; [ Y cos— | |]4
Motor Feedback |_E GREEN DATA+ 5
N 2090-UXNBMP-18S xx Brake Cable F WHT/GREEN XX DATA- 10
Note 12 K GRAY +5VDC 14
o 43 Black |C BR- L wH1/GRAY XX ECOM 6
BLK U Control Interface | 44 Note21 | A BR+ %H Motor Brake N ORANGE +9vDC 7
oL v (44-pin)C0nnector_| White o R WHT/ORANGE_ XX TS+ "
W CNT COM- +24V Thermostat -ﬂ ‘ ’ : u
GN/YL ) S BLUE TS
B VAR— @ User-supplied O- ore
Motor +24V dc Power Supply _P% SH CoM
Power Cable Shield (1 A max) N\ CoIIIoIIIIIIInyT T
TB1 Clamp I Refer to illustration (lower left) :_ _ 1
Note 9 for proper grounding technique.
2090-XXNFMP-Sxx (flying lead)
or 2090-UXNFBMP-Sxx (with drive-end connector) Feedback Cable
Notes 12, 15, 18
MPL-A3xx.... MPL-Ad5xx :\gﬁtzc’)rggﬁﬁé’;gkr
(230V) Servo Motors with
Incremental Feedback I G N
! ——
D <€ A {A\ BLACK AM+ I/\\ 1
ﬁ WHT/BLACK - 2
Grounding Technique for E<€lvv - o IZ ’ \ RED - g'\,\jJr [ \ 3
Feedback Cable Shield ) A <€—U mgf;‘;,';av\fsr D | [ wwrreo XX BM- [ |14
<é_ E l GREEN M+ 5
F wHT/GREEN XX IM- 10
Motor Feedback | g GRAY +5VDC 14
L whr/GRaY XX ECOM 6
Exposed shield secured
under clamp. N ORANGE —
o | R Hjorange XX TS+ 11
Thermostat -d-li S N BLUE T5-
2090-UXBB-DM15 ¢ er T whTBWE XX S1 12
Motor Feedback Breakout Board A <€3H Motor Brake U YELLOW S2 \ l 13
K& BR v | Jwrveow XX 3 | [ |8
P NI coM
[aatie § T
| T e T T T | !

Refer to illustration (left) L
for proper grounding technique.

2090-XXNFMP-Sxx (flying lead)
or 2090-UXNFBMP-Sxx (with drive-end connector) Feedback Cable
Notes 12, 15

MPF-Abxxx motors are not compatible with 2098-DSD-005,
2098-DSD-010, and 2098-DSD-020 Ultra3000 drives.
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Wiring Examples with MPL-B, MPG-B, and 1326AB Motors/Actuators

MPL-B3xx...MPL-B9xx,
TP s MPG-Bxx, or 1326AB (M2L/S2L)
Note 12 (460V) Servo Motors with
High Resolution Feedback
. Motor Feedback
Green/Yell
Ullra300£t4?z?v Drive ’ee; ellow | D \ (CN2) Connector
ote
B|Uek C%élv - GND o [
ack | IV 1 N~ T-TT-T-TT-TT-T-T-T-~-=--=
Brown ° :é_v Three-phase A I /\ BLACK SIN+ Z\ _%_
Motor Feedback A<€—U Motor Power
B | Twhrsiack XX sin- [ ]2
(15-pin) Connector \ C0S ’ \ 3
CN2 . | W:TE/[I;ED XX COS+ [ 4
D -
Motor Feedback E GREEN DATA+ 5
— 2090-UXNBMP- 185 x¢ Brake Cable F whr/GREEN XX DATA- 10
Note 12 K GRAY +5VDC 14
o 43 Black | C BR- L wH/GRAY XX ECOM 6
BLK W Control Interface | 44 Noe21 | A BR+§ ‘ Motor Brake N ORANGE +9VDC 7
o \ (44-pin) Connector White o R wrr/orange XX TSt m
U CN1 COM +24v Thermostat
GN/YL @ . S Sl BLUE TS-
User-supplied
+24V dc Power Supply
I’J\g\%g: M Cable Shield (1 A max) P > com
Clamp et T -
TB1 Note 9 | ! TTTTTT T T T T \ 1
__ Refer to illustration (lower left) e

Grounding Technique for

Feedback Cable Shield

Exposed shield secured

under clamp.

2090-UXBB-DM15
Motor Feedback Breakout Board

for proper grounding technique.
2090-XXNFMP-Sxx (flying lead)

or 2090-UXNFBMP-Sxx (with drive-end connector) Feedback Cable

MPL-B3xx...MPL-B45xx
(460V) Servo Motors with
Incremental Feedback

Notes 12, 15, 17

Motor Feedback
(CN2) Connector

Refer to illustration (left)
for proper grounding technique.

2090-XXNFMP-Sxx (flying lead)

Notes 12, 15

I
D <€ A BLACK AM+ 1]
¢ oolw Lo B || whmLack AV [1]2
B <€_V C ’ \ RED BM+ ’ \ 3
A <€—U Three-phase D [ T whmeo XX BM- [ 14
<é_ Motor Power E GREEN IM+ 5
F wHI/GREEN XX IM- 1
Motor Feedback | g GRAY +5VDC 14
L whrray _ XX__ECOM 6
N ORANGE -
o | R whroraNGe XX TS+ 11
Thermostat -d-lz g N BLUE Ts-
C & BR. T whiswe . XX S 12
A §H Motor Brake U YELLOW S2 l ‘ 13
K& BR+ v [ Jwivenow XX 53 | [ [8
il COM U
| I _____________________________ I
Lo - !

or 2090-UXNFBMP-Sxx (with drive-end connector) Feedback Cable
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Wiring Examples with MPL-A/B, MPF-A/B, and MPS-A/B (MP-Series) Motors

MPL-A/B15xx and MPL-A/B2xx,
200 XXNPF oS MPF-As/Bxxx Na:nd MPS_-II:/Bxxx
Note 12, 16, 20 ervo Motors wit
High Resolution Feedback
GreanYellow D/@ Motor Feedback
Ultra3000 Drive A (CN2) Connector
Notes 13, 14 Blue / \ C/W élv JT_ GND S -
Back | | lany SSly o000 v e e
* ’ \\ BNV é_v Three-phase 1 L /\ SIN /\ —;—
Brown Motor P BLACK +
MOTQI’ Feedback AU é—U otor Fower 2 I \ WHT/BLACK XX SIN- ! \ 2
(15-pin) Connector ! \ ‘ \
CN2 3 RED COS+ 3
4 | wrreeo XX coS 4
Motor Feedback |5 GREEN DATA+ 5
- 6 wh/GReeN XX DATA- 1
Note 21 l 9 GRAY +5VDC 14
43 Black G/- BR- 10 WHT/GRAY WECOM 6
Control Interface |44 [ ] \/ F/+ BR+§ ‘ 11 ORANGE +9VDC 7
(44-pin) Connector White ¥V Motor Brake |13 WHT/ORANGE XX TS+ 11
CN1 Note 20 BLUE
o 14 Sle TS-
Thermostat
) COMm +24V 12 CoMm
Power @ @ Cable Shield User-supplied > S\ ~
TB1 Sl?rzp +24V dc Power Supply i : o
ote (1 A max) — — — ~ Refertoillustration (lower left) P
for proper grounding technique.
2090-XXNFMF-Sxx
(flying-lead) Feedback Cable
Notes 12, 19
Grounding Technique for MPI.-AéB15XJI:nand MPl_.-hA/BZXX
Feedback Cable Shield ervo Motors wit
Incremental Feedback Motor Feedback
(CN2) Connector
T o ____ [
! /\ ]\ -
) 1 BLACK AM+ 1
Exposed shield secured
PO der camp. 2 [T whrsack XX am- [ ]2
D 3 I \ RED BM+ I \ 3
C <] W ]—T GND 4 [T wireo XX BM- | | |2
2090-UXBB-DM15 ; & " ;
Motor Feedback Breakout Board <§—V K/Ilwree-;;hase g WI-(ISTF;EEH'\éEN e Il\/I+ 0
A U Motor Power -
& 9 GRAY +5VDC 14
Motor Feedback | 10 WHT/GRAY XX ECOM 6
[ ORANGE -
Thermostat O 13 WHT/ORANGE XX TS+ 1
14 BLUE TS-
G BR- 15 20 whise XX St 12
S Motor 16 l J YELLOW S2 l ‘ 13
F <€ BR+ § Brake 17 [ [wirpenow XX s3 [ ][ 8

.:'u::::::::::ioﬁﬂffv'l_

Refer to illustration (left)
for proper grounding technique.

2090-XXNFMEF-Sxx Feedback Cable
Note 12

IMPORTANT

MPF-Abxxx motors are not compatible with 2098-DSD-005,
2098-DSD-010, and 2098-DSD-020 Ultra3000 drives.
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OO OB WwN = O

w

Wiring Example with TLY-A (TL-Series) Motors

Ultra3000 (230V) Drive TLY-Axxxx-H (230V)
Note 13 Servo Motors with Motor Feedback
Incremental Feedback (CN2) Connector
____________ S S
—L
I 4 /Y Green/Yellow /\ 5 l g /\ BLACK AM+ Z\ 1
Motor Power | W -5 H e H 3 él\/ = GND 10 [ whraack XX am- [ 1[2
(TB1) Connector v L2 ‘ \ Black ’ \ 2 é_V Three-phase 11 ! \ RED BM+ ! \ 3
U 1 ! \ Brown l \ 1 é—U Motor Power 12 wHT/RED XX BM- 4
Motor Feedback zofﬁ’CPB;\ABDF’SBQAXX 13 GREEN IM+ 5
(CN2) Connector o215 14 wh1/GREEN XX IM- 10
22 GRAY +5VDC 14
2090-CPWMBDF-16AA
cable for motor without b?:(ke. Motor Feedback 23 WHT/GRAY XX ECOM 6
15 WHT/BLUE S1 12
-7 T T BlEk T 9 BR- 17 YELLOW S2 \ ’ 13
Brake/Relay + - N Motar 19 [ [wenreow XX s3] |8
Brake/Relay - | ** White H\/ 7 BR+§ Brake
rake/Relay - | — | HASSV\ ] 24 SHIELD —
____________ i v A
Control Interface Note 21 Refer to illustration (lower left)
(CN]) Connector for proper grounding technique.
CoM +24V )
. 2090-CFBMBDF-CBAAXx (flying-lead) or
User-supplied 2090-CFBMBDD-CCAAx (with drive-end connector)
+24V dc Power Supply Feedback Cable
Note 12,15
Cable Shield Clamp (1 Amax) o
Note 9

Grounding Technique for

Feedback Cable Shield

Exposed shield secured
under clamp.

2090-UXBB-DM15
Motor Feedback Breakout Board
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Wiring Examples with F-Series (230V) Motors

2090-XXNPHF-xxS xx or 2090-UXNPAHF-xxSxx
Motor Power Cable F-Series (230V)
Note 12 Servo Motors with
Incremental Feedback
Uitra3000 230V Drive Green/Yellow | D Motor Feedback
Note 13 Bue [C iélv J-- GND o (C_N%)_Connector
Black v Y !
P i é—U Three-phase ! /\ A L
Motor Feedback _<é_ Motor Power A BLACK AM+ 1
(15-pin) Connector B [T whsack XX am- [ 1] 2
CN2 C I \ RED BM+ ’ \ 3
D [ | wirreo XX BWM- | 14
. Motor Feedback | ¢ l GREEN M+ 5
~ 9101-0330 Bral[(\‘eOEJ:?lze Connector Kit F WHT/GREEN N IM- 10
—_— 43 _ Black |B BR- R WHT/BROWN X)( TSS+ 11
P BROWN 3 3
BLK v Control Interface | 44 Note2l | A BR+ EH Motor Brake K

o v (44-pin) Connector | White JH >} GRAY +5VDC 14

AL CN1 COM 424V -7 ><>(
@ User-supplied W >'_.,, WHT/GRAY ECOM 6

+24V dc Power Supply >
Motor . 1A ) N BLUE S2 13
Power Cable Shield (1A max. T | ] whrBe XX s [ 12
TB1 Clamp H || voer
Note 9 O —
Thermostat -d-li g \ l WHTAVIOLET ><>( 1s. 6
. V’ ---------------------------- H T
Grounding Technique for I___ " PReferto illustration (lower left) !. -
Feedback Cable Shield for proper grounding technique.

2090-XXNFHF-Sxx (flying lead)
or 2090-UXNFBHF-Sxx (with drive-end connector)
Feedback Cable
Notes 12, 15

Exposed shield secured
under clamp.

2090-UXBB-DM15
Motor Feedback Breakout Board

Publication 2098-IN005C-EN-P — March 2008



Interconnect Diagrams 127

Ultra3000 Drives/Linear Actuators Wiring Examples

Wiring Example with MPAS-A/B (MP-Series) Linear Stages

2090 XXNPMF S xx MPAS-A/Bxaooox-VxxSxA
Motor Power Cable Ballscrew Linear Stages
Note 12, 16 with
High Resolution Feedback
Groen/Yellow D Motor Feedback
Ultra3000 Drive A\ (CN2) Connector
Notes 13, 14 Blue \ C é W jf— GND —— o —
Black . I o ______ |
* ’ \ B é_v Three-phase ] ! A SIN ]\ —%—
Brown Motor Power BLACK +
Mot_or Feedback \ A Q_U 2 [ Twmaiac XX_SIN 112
(15-pin) Connector
CN2 3 [ \ RED COS+ ’ \ 3
4 | wrrreo XX cos- 4
Motor Feedback | 5 GREEN DATA+ 5
a 6 WHT/GREEN XX DATA- 1
Note 21 9 GRAY +5VDC 14
43 Black G BR- 10 wht/gRaY XX ECOM 5
Control Interface |44 \/ F BR+ § ‘ " ORANGE +9vDC 7
(44-pin) Connector White ¥V Motor Brake o 13 WHT/ORANGE X)( TS+ 1
CN1
Note 20 1 BLUE TS
>te
Thermostat
) CoM +24V 12 CoM
Power @ @ Cable Shield User»supplied > >'_ R B
T8B1 Clamp ; . —
Note 9 +24V dc Power Supply | P : \
(1 A max) « — — -~ Refertoillustration (lower left) o1
for proper grounding technique.
2090-XXNFMF-Sxx
(flying-lead) Feedback Cable
Notes 12, 19
Grounding Technique for MPAS-A/Bxxxxx-ALMx2C
Feedback Cable Shield Direct Drive I_.mear Stages
with Motor Feedback
Incremental Feedback (CN2) Connector
T ____ [
! -
) 1 /\ BLACK AM+ ]\ 1
Exposed shield secured
! u‘ndercl:mp 2 ’] \\ WHTBLACK XX AM- ’I \\ 2
D <€ 3 RED BM+ 3
w1 4 wHIRED XY BM- 4
2090-UXBB-DM15 O = cnp H ||
Motor Feedback Breakout Board B <Q_V Three-phase 5 GREEN M+ 5
A <€ U Motor Power 6 WHI/GREEN XX IM- 10
| 9 GRAY +5VDC 14
Motor Feedback | 10 WHT/GRAY _ XX__ECOM 6
[ ORANGE -
Thermostat O 13 WHT/ORANGE XX TS+ 1
14 BLUE TS-
15 220 whT/BWE XX S1 12
16 l , YELLOW S2 l ‘ 13
17 [ [wirpenow XX s3 [ []8
12 gl COM
[ VA |
I___1 —_ 1

Refer to illustration (left)
for proper grounding technique.

2090-XXNFMF-Sxx Feedback Cable
Note 12

Publication 2098-IN005C-EN-P — March 2008



128 Interconnect Diagrams

Control String Examples (120V ac)

This section provides information to assist you in using the
configurable Drive Ready output in a control string with 120V ac input
voltage.

In this example, the 2098-DSD-005x-xx, 2098-DSD-010x-xx, or
2098-DSD-020x-xx Ultra3000 drive is wired to the 120V ac control
string.

Implementation of safety circuits and risk assessment is the
ATTENTION L . .
responsibility of the machine builder. Please reference

international standards EN1050 and EN954 estimation and
safety performance categories. For more information refer to

Understanding the Machinery Directive, publication SHB-300.

120V ac Single-phase Control String Example

| ______________________ hl
Py |
|
| START  s70p 1 |
€L CR1 |
Ultra3000 PR =
. 120Vac |
Drive I CRI 50/60 Hz
! i{ M1 |
| CR1 |
|
Fuse I Refer to Attention statement above !
Si Block M1 N - - - __________41
roogen e 1)
50/60 H, > T 1 |4 43 |LO. Relay Outputs Note 22
CR2 24V dc
44 [ N-0. Relay Output- O From CN1 Breakout Board
) with 24V to 5V Aux Power
3 [ AuxLogic Power In +5V Converter (2090-U3CBB-DMxx)
Note 23
9 Aux +5V Common
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In this example, the 2098-DSD-030x-xx Ultra3000 drive is wired to the
120V ac control string.

Implementation of safety circuits and risk assessment is the
ATTENTION e . .
responsibility of the machine builder. Please reference
e international standards EN1050 and EN954 estimation and

safety performance categories. For more information refer to
Understanding the Machinery Directive, publication SHB-300.

120V ac Single-phase Control String Example

Feel
: @] -
Ultra3000 i B
Drive - e e 1
Y I
|
| START  g70p N 1 :
: CR2 ‘L }jﬂj 120Vac |
50/60 Hz |
| CR1 " |
| CR1
| |
| |

Refer to Attention statement above

@Elo  Oleeo

______________________ il
Fuse N.0. Relay Output+
Block M1 43
Single-phase ) -1 Note 22
AC Line 50/60 Hz | 2N CN1 24V de

CR2
L1 Aux N.Q. Relay Qutput- M\
75 L2/N Aux 4 N\
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In this example, the 2098-DSD-075x-xx, 2098-DSD-150x-xx,
2098-DSD-HVaxxx-xx, and 2098-DSD-HVxxxX-xx Ultra3000 drive is
wired to the 120V ac control string.

Implementation of safety circuits and risk assessment is the
responsibility of the machine builder. Please reference
international standards EN1050 and EN954 estimation and
safety performance categories. For more information refer to

Understanding the Machinery Directive, publication SHB-900.

120V ac Three-phase Control String Example

|
Ultra3000 | L
Drive | START  sTOP R _T_
4 ]
: CR2 == }j«ﬂj 120V ac
50/60 Hz
| CR1 M1
| CR1
|
| Refer to Attention statement above
o
Fuse ‘
Block 1 23 N.O. Relay Output+
Three-phase —TH— | t; Note 22
AC Line T |
50/60 Hz >-}-f--f—my--f |---L3 CN1 - 24V de
L1 Aux N.O. Relay Output- M
A o 2N Au “ U
el [
Veed
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Controlling a Brake
Example

The relay output of the Ultra3000 drive (pins CN1-43 and CN1-44) is
suitable for directly controlling a motor brake, subject to the relay
voltage limit of 30V dc, and the relay current limit of 1 A dc. For brake

requirements outside of these limits, an external relay must be used. If
a transistor output is used, a control relay is also required.

Coil Currents Rated at<1.0 A

Compatible Brake Motors ")

MPL-x1510, MPL-x1520, MPL-x1530

MPL-x210, MPL-x220, MPL-x230

MPL/MPF-x310, MPL/MPF-x320, MPL/MPF-x330

MPS-x330

MPL-x420, MPL-x430, MPL-x4520, MPL-x4530,
MPL-x4540, MPL-B4560

MPF-x430, MPF-x4530, MPF-x4540

MPS-x4540

1326AB-Bdxxx

F-4030, F-4050, and F-4075

Coil Current Compatible Brake Motors/Actuators Coil Current
0.43...053 A MPG-x004 0.30...0.36 A
0.46...0.56 A MPG-x010
0.41...049A
MPG-x025
0.45...055 A
MPG-x050 0.45...055 A
MPG-x110 0.90...1.10A
0576...0.704 A TLY-AT10.-H, TLY-A120-H, and TLY-A130-H | 0.18...022 A
TLY-A220-H and TLY-A230-H 0.333...0.407 A
0.88 A TLY-A2530-H and TLY-A2540-H 0.351...0.429 A
0.69A TLY-A410-H 0.648...0.792 A

1) Use of the variable x indicates this specification applies to 230V and 460V motors.

Coil Currents Rated at >1.0 A and <1.3A

Compatible Brake Motors

Coil Current

Compatible Brake Motors

Coil Current

MPL-x520, MPL-x540, MPL-x560, MPL-x580 (1) F-6100, F-6200, and F-6300 130 A
MPF-x540 (1) 1.05...1.28 A 1326AB-B5xxx and 1326AB-B7xxx 1.20A
MPS-B560

() Use of the variable x indicates this specification applies to 230V and 460V motors.

Coil Currents Rated at >1.3 A and <3.0 A

Compatible Brake Motors

Coil Current

MPL-B640, MPL-B660, and MPL-B680

MPL-B860 and MPL-B880

1.91...2.19A

MPL-B960 and MPL-B980
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A separate power source is required to disengage the brake.
Removing power causes the brake to engage, but may also cause
electrical arcing to occur at the relay contacts until the brake power
dissipates. A customer-supplied diode or metal oxide varistor (MOV)
is recommended to prevent arcing. Use of an MOV can also reduce
the time to mechanically engage the brake.

IMPORTANT Electrical arcing may occur at the relay contacts until the brake
power dissipates. A customer-supplied diode or metal oxide

varistor (MOV) is recommended to prevent arcing.

Example Configuration Controlling a Motor Brake

Power Supply

3A@24Vdc

.

1
CR1 &
m
Brake

[] Feedback 1
1

Power

3 N.0. Relay Output +

(2
44 | 0. Relay Output - m* (:) CAt

CN1

@ = = = N@p=Ep=]lf o+

EEE e EREEE
lelglelelelolelele)

%)

il Flyback diode (1N4004 rated 1.0 A @ 400V dc) suppresses collapsing field of brake coil.
2 For non-SERCOS drive, the relay output (CN1-43 and CN1-44) must be configured as a brake.

For more information on minimizing electrical noise, refer to the
System Design for Control of Electrical Noise Reference Manual,
publication GMC-RM001.
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Ultra3000 Drive to Logix
Analog Module Diagrams

Connector,
D-sub, high
density 44-pin
with 45° black
PVC overmold

This section provides information to assist you in wiring the Ultra3000
drive CN1 (44-pin) cable connector with either the ControlLogix
1756-MO2AE servo module or SoftLogix 1784-PM02AE motion card.

Use the 2090-U3AE-D44xx control interface cable (shown below)
when connecting two Ultra3000 drives to the 1756-M0O2AE servo
module. This cable includes the 1756-TBCH pre-wired terminal block.
Refer to for the interconnect diagram.

2090-U3AE-D44xx Two Axis Cable

| 10-ax0 | |
[ RELAY-AX0 | ———
[ I0PWR-AX0 | —r

AUX PWR - AX0] —"r,

MO2AE
view shown
without cover

[AUX PWR - AX1] —t—
[I0PWR-AX1 | ——7
[ RELAY-AX1 |
| 0-aa | |

Use the 2090-U3CC-D44xx control interface cable (shown below)
when connecting a single Ultra3000 drive to either the 1756-M02AE
(ControlLogix) servo module or 1784-PM02AE (SoftLogix) PCI card.
The 1756-TBCH removable terminal block is required when wiring to
the ControlLogix module. The 1784-PMO02AE-TPxx termination panel
is required when wiring to the SoftLogix PCI Card. Refer to for the
interconnect diagram.

Control Interface Cable and Terminations

Connector, 2090-U3CC-D44xx [AUXPWR - AX0] P
D-sub, high Control Interface Cable [ I0PWR-AX0 | ——=—
density 44-pin [ RELAY-AX0 | —o
with 45° black [ 10-ax0 | |
PVC overmold
EN
§® Oy
X® ®7
m® ®E
w2 e
1756-TBCH 12g g? 1784-PMO2AE-TPxx
Removable Terminal Block 22 2. Termination Panel
(use with 1756-M02AE ControlLogix Servo Module) e e (use with 1784-PMO2AE SoftLogix PCI Card)
% o
326 63\
Bée 933
3E® ®35
@ @
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Ultra3000 Drive to ControlLogix Servo Module Interconnect Diagram

73 |_RELAY + ~— WHT/ORG 226A —~ ~— WHT/ORG 22GA —= RELAY + [23
4 |_RELAY - X[ WHT/vEL226A [ RELAY RELAY X[ WHT/YEL 226A RELAY - |44
DRAIN (user configured) (user configured) DRAIN
20 | 10 PWR ~ WHT/RED 226A —~ ~— WHT/RED 226A —= 10PWR |39
25 |10 COM X| wHT/BLACK 226A [X o0 pwr'™ M 0 pwR X| wHT/BLACK 226A [X 10 COM | 9g
DRAIN DRAIN
3 [_AUXPWR +5 ~—— RED 22GA —— 2AXIS SERVO A RED 14GA ——~ AUXPWR+5 | 3
2 | AUXCOM ECOM X[ Black226A [ AUX PWR il g Q AUX PWR BLACK 146A  |X AUXCOM ECOM | o
DRAIN (optional) FDBK  FDBK E (optional) DRAIN
[ ﬁVE IEIE B ]

| |
AXIS 0 X AXIS 1
Z ANALOG COMMAND + ~—WHT/GRN 22GA —, +0UT-0 [, | 25 ! [ ]+our ~— WHT/GRN 226A —~, _ ANALOG COMMAND + ;
26 | ANALOG COMMAND - WHT/BLU 22GA -0UT0 | 4 ‘o ®° 3 [ -OUT1 WHT/BLU 226A_{X| _ANALOG COMMAND - %
DRAIN CHASSIS |, qu GD? 11 LcHassis DRAIN
29 |10 POWER ~—BROWN?286A — | +ENABLED | . Eg 2191 5 |_tENABLE-1 | . BROWN 286A — 10 POWER |
31 | INPUT 1 ENABLE (2 RED 286A -ENABLE-0 | WS O 7 | -ENABLE-1 RED286A (X TP INPUT 1 ENABLE ,
39 | OUTPUT 1 READY(3) ORANGE 28GA DRVFLT-0 | 4, S O g | DRVFLT-1 ORANGE 28GA (3)QUTPUT 1 READY 2
57 [1ocom X veLowzsea X IN_COM | ;, 5@ Op 13 _IN_COM X veLow2sea X locom |-
DRAIN 2@ @i DRAIN
22@ @21
16 |LAOUT + _~— GREEN 286A — +CHA0 | 56 u© S 25 |_+CHA-1 ~— GREEN 286A —— AQUTs |
17 | _AouT- BLUE 28GA -CHA0 | 5o %O Op 57 |_-CHA1 BLUE 28GA AOUT- | -
18 |_BOUT+ VIOLET 28GA +CHB-0 | 4 5D Oy 2g |_+CHB-1 VIOLET 28GA BOUT+ | o
19 | BOUT- X| eRravasea X -CHB-0_| 5, 2@ @y 31 |_CHB-1 X|  cRavasea  [X BOUT- | 0
50 [ 10T+ WHITE 28GA +CHZ0 | 4y 22 @ 23 [+CHZ-1 WHITE 28GA louts |
51 [1ouT- X| BlAck2scA  [X -CHZ0 | 56 29 S5 25 |_-CHZ X| BlAck2scA  [X lout-_|°,
DRAIN CHASSIS | ,, O Oy 23 |_CHASSIS DRAIN
=] O O el
1756-MO02AE SERVO MODULE
M BLACK 28GA —~ ACOM ANALOG GRD ACOM ANALOG GRD BLACK 28GA [ ]
2 WHT/BLK 286A ANALOG 0UT PROG ANALOG OUT PROG WHT/BLK 28GA 7
n BROWN 28GA ILIMIT ILIMIT BROWN 28GA 2
! WHT/BRN 28GA EPWR +5 0UT EPWR +5 OUT WHT/BRN 28GA 1
2090-U3AE-D44xx | 4 RED 266A AX+ AXy RED 28GA 4 | 2090-U3AE-D44xx
Controller Interface | 5 WHT/RED 286A AX: AX: WHT/RED 28GA 5 | Controller Interface
Cable® | s ORANGE 28GA BX+ BX+ ORANGE 28GA 6 | cable®
) WHT/ORG 28GA BX- BX- WHT/ORG 28GA 7
8 YELLOW 28GA X+ X+ YELLOW 28GA 8
. WHT/VEL 286A IX- IX- WHT/YEL 286A g
. » GRAY 28GA INPUT 2 INPUT 2 GRAY 28GA 2 .
i - WHT/GRY 28GA INPUT 3 INPUT 3 WHT/GRY 28GA 33 [
" PINK 28GA INPUT 4 INPUT 4 PINK 28GA 2
= WHT/PNK 28GA INPUT 5 INPUT 5 WHT/PNK 28GA a5
s WHT/BLK/RED 28GA INPUT 6 INPUT6 | | WHT/BLK/RED 28GA 3
Ultra3000 7 RED/BLK 28GA INPUT 7 INPUT 7 RED/BLK 28GA - Ultra3000
ol WHT/BLK/ORG 28GA INPUT 8 INPUT8 | | WHT/BLK/ORG 28GA 3 CN1 Connector
CN1 Connector 0 ORG/BLK 28GA QUTPUT 2 0UTPUT 2 ORG/BLK 28GA 20 Axis 1
(Axis 0) P WHT/BLK/YEL 28GA OUTPUT 3 0UTPUT 3 WHT/BLK/YEL 28GA M (Axis 1)
2 YEL/BLK 286A OUTPUT 4 OUTPUT 4 YEL/BLK 28GA 42
DRAIN DRAIN
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M 0 power (pins 28 and 30) must be connected to user-supplied 12...24V dc.

(2)
3)
(4)

Input 1 (pin 31) must configured as Drive Enable using Ultraware software.
Output 1 (pin 39) must be configured as Ready using Ultraware software.
This cable does not carry the unbuffered motor encoder signals (CN1 pins 10...15). Contact your Allen-Bradley

sales representative if these signals are required for your application.
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Ultra3000 Drive to SoftLogix PCI Card Interconnect Diagram

43 | _RELAY + ~— WHT/ORG 22GA —~, WHT/ORG 22GA —7= RELAY + [43]
10 |_RELAY - X[ WHTNVEL226A |X RELAY RELAY X[ WHT/YEL 226A RELAY- |44
DRAIN (user configured) (user configured) DRAIN
30 |10 PWR ~— WHT/RED 22GA —~ WHT/RED 22GA = 10 PWR |39
25 |10 COM X| WHT/BLACK 226A [X opwr? M0 pwR X| wHT/BLACK 226A [X 10COM | 98
DRAIN DRAIN
3 [LAUXPWR +5 ~—— RED 226A —— RED 146A ——~ AUXPWR +5 | 3
, |_Auxcom Ecom X[ BLACK226A  |X AUX PWR AUX PWR X[ Blackica X AUXCOM ECOM | 5
DRAIN (optional) (optional) DRAIN
AXIS 0 AXIS 1
; ANALOG COMMAND + ~— WHT/GRN 22GA —~ +0UT-0 | p3-B-7 P4-B-7 | +OUT-1 ~— WHT/GRN 22GA ANALOG COMMAND + ;
25 |_ANALOG COMMAND - WHT/BLU 22GA -0UT-0 | P3-B-8 P4-B-§ | -OUT-1 WHT/BLU 22GA ANALOG COMMAND - |-
DRAIN CHASSIS | P3-B-6 P4-B-6 | CHASSIS DRAIN
2g | 10 POWER ~—BROWN 286A — | +ENABLE-0 | p3-A-6 P4-A-6 | +ENABLE-1 ~— BROWN 28GA 10 POWER |, o
31 INPUT 1 ENABLE (2) RED 28GA -ENABLE-0 | P3-A-7 P4-A-7 -ENABLE-1 RED 28GA (2) INPUT 1 ENABLE o
39 | OUTPUT 1 READY 3) ORANGE 28GA DRVFLT-0 | P3-A-0 P4-A-0 | DRVFLT-1 ORANGE 28GA (3) OUTPUT 1 READY 2
57 |10 COM X[ veLow2sea  [X IN_COM | p3-A-5 P4-A5 | IN_COM X[ YELLOw 286A locom |-
DRAIN DRAIN
16 [LAOUT + ~— GREEN 286A — +CHA-0 | p3.8-0 P4-B-0 | +CHA-1 ~— GREEN 28GA AouT | o
17 [LAoUT- BLUE 28GA -CHA-0 | P3-B-1 P4-B-1 | -CHA-1 BLUE 28GA AouT- |
18 | BOUT + VIOLET 28GA +CHB-0 | p3-8-2 P4-B-2 | +CHB-1 VIOLET 28GA BOUT+ | o
19 |BOUT- X[ cravascA  [X -CHB-0 | P3-B-3 P4-B-3 | -CHB-1 X[ eravasea  [X BouT- | o
20 | 10UT+ WHITE 28GA +CHZ0 | p3-B-4 P4-B-4 | +CHZ-1 WHITE 28GA lout+ |0
o1 |IOUT- X[ BLAck2s6A  [X -CHZ0 | p3-B-5 P4-B-5 | -CHZ-1 X[ BLACK286A  [X lout- |
DRAIN CHASSIS | p3-B-6 P4-B-6 CHASSIS DRAIN

P2 P3 P4
[ [ [
B I@ Q002 220D !@@@@@@ @222\ B
=a= L= e e e e e e e e L R e e e e e e e e |
Aloo| o202 2222 | 202222 2222 A
01 0 9 0 9
1784-PMO02AE-TP xx Termination Panel Connector Pin-out
[, | BLACK28GA —~ ACOM ANALOG GRD ACOM ANALOG GRD ,~—  BLACK 28GA 5 |
2 WHT/BLK 28GA ANALOG OUT PROG ANALOG OUT PROG WHT/BLK 28GA 2
” BROWN 28GA ILIMIT ILIMIT BROWN 28GA 2
! WHT/BRN 28GA EPWR +5 OUT EPWR +5 0UT WHT/BRN 28GA 1
2090-U3CC-D44xx | 4 W:fi:g‘;’;m AXt AXt RED 286A 4 [ 2090-U3CC-D44xx
Controller Interface |5 / AX: AX- WHT/RED 28GA 5 | Controller Interface
Cable® | 6 ORANGE 28GA BX+ BX+ ORANGE 28GA 6 | Caple ®
; WHT/ORG 28GA BX- BX- WHT/ORG 28GA 7
o YELLOW 28GA X+ X+ YELLOW 28GA 8
. WHT/YEL 28GA X- IX- WHT/YEL 28GA 9
» GRAY 28GA INPUT 2 INPUT 2 GRAY 28GA 32 .
§ 33 WHT/GRY 286A INPUT 3 INPUT3 WHT/GRY 28GA 37 [—
2 PINK 28GA INPUT 4 INPUT 4 PINK 28GA 2
- WHT/PNK 28GA INPUT5 INPUT 5 WHT/PNK 28GA 35
» WHT/BLK/RED 28GA INPUT 6 INPUT6 | | WHT/BLK/RED 28GA 3
Ultra3000 7 RED/BLK 285A INPUT 7 INPUT7 | | _RED/BLK 286A a7 Ultra3000
s WHT/BLK/ORG 28GA INPUT 8 INPUT8 | | WHT/BLK/ORG 28GA 3 CN1 Connector
CN1 Connector ORG/BLK 28GA
! 0 / OUTPUT 2 OUTPUT 2 ORG/BLK 28GA 10 (Axis 1)
(Axis 0) s WHT/BLK/YEL 28GA OUTPUT 3 OUTPUT 3 WHT/BLK/YEL 28GA "
i YEL/BLK 28GA OUTPUT 4 OUTPUT 4 YEL/BLK 28GA 9
DRAIN DRAIN
M 0 power (pins 28 and 30) must be connected to user-supplied 12...24V dc.
@ Input 1 (pin 31) must configured as Drive Enable using Ultraware software.
@) Output 1 (pin 39) must be configured as Ready using Ultraware software.
(4)

This cable does not carry the unbuffered motor encoder signals (CN1 pins 10

sales representative if these signals are required for your application.

...15). Contact your Allen-Bradley
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Ultra3000 Drive to IMC-S

Compact Controller
Diagram

This section provides information to assist you in wiring the
IMC-S/23x-xx Compact Controller when connecting the 4100-CCS15F
feedback cable and 4100-CCA15F 1I/O cable to your Ultra3000 drive.
Ultra3000 Drive to IMC-S/23x-xx Compact Controller Configuration

Ultra3000 Drive

IMC S Class Compact Controller

44-pin Breakout Board
(without SERCOS interface)
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CR1*

Refer to Attention statement below

H100-CCST5F Feedback Cable CN1 Connector
4 A /\ WHITE 16 A+
0 A [T mack XX 7 A
5 B+ l \ GREEN 18 B+
1B Back XX 19 B
6 7+ BLUE 0
Axis Servo and Feedback Connector |12 Z BLACK XX 1z
(located on bottom of controller) 3 ENCPWR S 3 4encsy) ()
g ENCCOM BLACK 2 ENCCOM
g SHELD ] _‘}
2 STROBE \e
1 REF: | ] 25 CMD+
7 REF- \\/l XX 26 CMD-
4100-CCA15F 1/0 Cable
4 o \__RED o 30 +24V /0 PWR
1 HOME [ whte 29424V /0 PWR
2 POSOT GREEN
3 NEGOT BROWN _
Axis 1/0 Connector | o 9y com BLACK 28 24V1/0 COM
(located on top of controller) |~ pave ey BLUE 27 24V1/0 COM
5 DRIVEEN ORANGE 31 DIGITALINPUT (1)
g DRIVEFLT- PURPLE
7 DRIVEFT+ | veow 39 DisimALouT 1 7
\Y
1L
| s 32 DIGITAL INPUT (2)
Fault Reset PB. @
I R I |4 reavours B
| | 44 ReLavout- @)
| STOP*  START* ,
24V AC/DC .
| or |
| 120V AC,
50/60 HZ |
| |
I I
I I

M The preferred method for supplying the auxiliary +5V is by using the 12- or 44-pin drive mounted breakout board
with 24V to 5V auxiliary power converter (catalog number 2090-U3CBB-DM12 or -DM44). Auxiliary +5V power
is required to maintain encoder position with an external position controller during a controlled stop condition.

()

3)

Drive Enable and Fault Reset are configured in Ultraware software.
Relay Qutput (CN1, pins 43 and 44) must be configured as Ready in Ultraware software.

Implementation of safety circuits and risk assessment is the
ATTENTION L ) )

responsibility of the machine builder. Please reference

international standards EN1050 and EN954 estimation and

safety performance categories. For more information refer to
Understanding the Machinery Directive, publication SHB-300.



http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/shb900-rm001_-en-p.pdf

Appendix B

Introduction

Position

Feedback -a—

Understanding Motor Feedback Signals and
Outputs

This appendix provides you with motor encoder input signal
information and drive encoder output information specific to the
Ultra3000 servo drives.

Topic Page
Introduction 137
Unbuffered Encoder Outputs 138
Incremental Encoder Qutputs 138
High Resolution Encoder OQutputs 139

The Ultra3000 drive is compatible with motors equipped with both
incremental A quad B or high resolution (Stegmann Hiperface)
SIN/COS encoders.

The buffered motor encoder outputs use RS-485 differential drivers
and have a maximum signal frequency of 2.5 MHz. The drivers can
drive a 2V differential voltage into a 100 ohm load. Use the block
diagram below to follow the motor encoder input through CN2 to the
buffered and unbuffered outputs on CN1.

Motor Encoder Qutputs

TTL:

Interpolation !

Sin/Cos: x4 to x1024

Differential Motor

Receivers -~ -~ Encoder
CN2

A

Filtering

TTL or A quad B (incremental)
If (A leads B) in
(A leads B) out

SIN/CQS (high resolution)

Y

Division "

If (A leads B) in
(B leads A) out Selected Unbuffered
Output = | Encoder
Buffered : Type QOutput
Y CN1T
Interpolated 2 . ] Buffered
Frequency Dlge_rentlal | | Encoder
Limit ) rivers Output
Divided
05t08MHz) ———QO Ultra3000 Drive :

m Interpolation and division operations are performed in firmware and the resulting output frequency is updated
at 250 ps intervals.

@ Interpolated and divided output not available on Ultra3000 SERCQOS drives.
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138 Understanding Motor Feedback Signals and Outputs

Unbuffered Encoder
Outputs

Incremental Encoder
Outputs

CN2-1
CN1-10

CN1-16
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The unbuffered outputs available from the drive (CN1-10 through
CN1-15) are tied directly to the incoming (incremental or high
resolution) encoder signals (CN2-1 through CN2-6). The unbuffered
outputs are not filtered or conditioned.

Incremental encoder counts are generated in the drive by counting the
(high to low and low to high) transitions of the incoming A and B
encoder signals. In the channel A signal has two transitions, as does
the channel B signal, which results in x4 interpolation (4 transitions/
line equals 4 counts/line). For example, typical 2000 line/rev encoder
output becomes 8000 counts/rev in the drive. Counts are not directly
available at the encoder outputs, only the A quad B representation.

Incremental Encoder Counts

—»‘ One Cycle ’4—

Channel A ‘ ! ‘

Channel B J ‘ : } ; r

The incremental buffered outputs (listed below) are available from the
drive (CN1-16 through CN1-21) and software selectable.

e Buffered Outputs are a filtered representation of the original
incoming encoder (CN2) signals. Buffered outputs have the same
number of cycles/rev as found on CN2.

¢ Interpolated Outputs are the same as buffered outputs when
using an incremental encoder. The only interpolation performed
on an A quad B signal is the drive’s internal counting of transitions
(4 counts/line). Because counts are not available outside the drive,
selecting this in software is the same as selecting buffered (as
described above).

e Divided Outputs are the same as buffered outputs, except when
divided is selected in the software, the lines/rev are then reduced
by the value of the divisor chosen in the software (as shown in the
figure below).

Incremental Encoder Divided

| | | | | | Signal A+ from Incremental Encoder

| | | | | | Unbuffered Signal A+ Output from Drive

—|—,_ Divided (by two) Signal A+ Buffered Output from Drive
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High Resolution Encoder

Outputs

Voltage

Voltage

When the incoming encoder feedback on CN2 is a high resolution
(SIN/COS) signal, the drive is capable of generating more than just 4
counts/cycle (as with incremental encoders). The Ultra3000 drive is
capable of breaking the SIN/COS encoder signals into as many as
1024 counts/cycle. For example, a 1024 cycle/rev SIN/COS encoder
can result in 1024 x 1024 (high resolution) counts/rev.

Absolute High Resolution Encoder Signals

3/;\ /\ CN1-10 (SIN/AM+) Unbuffered encoder feedback signal to drive, 1024 cycles/rev.

\/ ,\y \/ CN1-12 (COS/BM+) Unbuffered encoder feedback signal to drive, 1024 cycles/rev.
EEIEE RN CN1-16 (SIN/AMOUT+) Buffered output from drive

2 4 CN1-18 (COS/BMOUT+) Buffered output from drive

Time

The high resolution buffered outputs (listed below) are available from
the drive (CN1-16 through CN1-21) and software selectable.

Buffered Outputs are conditioned SIN/COS signals resulting in a
square wave (A quad B) signal (refer to ). This signal will have the
same number of cycles/rev as the incoming SIN/COS encoder
signals found on CN2.

Interpolated Outputs are square wave (A quad B) signals
reflecting the interpolation value chosen in software. The
minimum interpolation value allowed is x4, which gives the same
output as selecting buffered (as described above).

Divided Outputs are the result of a divisor (selected in software)
and an interpolation value (also selected in software). For
example, with an interpolation value of x8 and a divisor of 2, the
CN1 buffered output will be the (x4) square wave representation
of the original incoming SIN/COS signal from CN2.

IMPORTANT The interpolation value selected in software is what the drive

uses internally to close the feedback loops regardless of any
divisor value chosen to condition the signals present on CN1.
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Interpolated and Divided Absolute High Resolution Encoder Counts

- One ,
i Cycle E
Voltage E
Voltage
1 5 7
IR
\oltage Lo i i |
1 s
Time
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CN1-10 (SIN/AM+) Unbuffered encoder feedback signal to drive, 1024 cycles/rev.

CN1-12 (COS/BM+) Unbuffered encoder feedback signal to drive, 1024 cycles/rev.

CN1-16 (SIN/AMOUT+) x8 Interpolated output from drive

CN1-18 (COS/BMOUT+) x8 Interpolated output from drive

Divided output from drive (divisor = 2)



Appendix C

Introduction

Minimizing the Effects of
Feedback Signal Loss

This appendix contains information on how to reduce unexpected
motion as a result of feedback signal loss.

Topic Page
Introduction 141
Setting Position Error Limits in Ultraware and RSLogix 5000 Software 142
Setting Velocity Error Limits in Ultraware Software 144
Configuring Fault Actions in RSLogix 5000 Software 145
Position and Velocity Error Limit Adjustment Example with Ultraware Software 147
Position Error Limit Adjustment Example with RSLogix 5000 Software 154
Additional Methods 166

To avoid personal injury or damage to equipment due to
unexpected mation, you must configure the associated motion
system parameters and attributes to minimize the effects of
feedback signal loss on the system.

In the event of feedback signal loss, unexpected motion may occur.
When the feedback signal is lost, the position feedback remains
stationary, regardless of the actual axis position and the drive
command position. In an effort to compensate for the discrepancy
between the position feedback and the drive command position, the
drive attempts to maintain axis motion, which quickly results in an
increase of position and velocity error. Once the position error
reaches or exceeds your specified limit, the drive indicates an Excess
Position Error (E19) to alert you of the fault condition. Similarly, an
Excess Velocity Error (E24) is indicated once your specified velocity
error limit is reached or exceeded.

These system fault indications are intended to alert you of the fault
conditions and to aid you in safely bringing the system to a stop. By
optimizing the sensitivity threshold and the response time of the drive
to position and velocity error fault conditions, you can quickly and
safely disable the drive and be alerted by a fault indication to proceed
with other safety measures when the feedback signal is lost.
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Setting Position Error
Limits in Ultraware and
RSLogix 5000 Software
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Parameters for setting the position and velocity error limits according
to the specific needs of the user application exist in both the
Ultraware and the RSLogix 5000 software. Adjust these limit settings to
be as close to the maximum position and velocity error excursion limit
values of the application as possible, but wide enough to avoid
nuisance fault tripping. This lets the drive detect abnormal operating
conditions and proceed to proper fault handling as quickly as
possible. The method and the degree of adjustment will vary
depending on the application and on whether Ultraware or

RSLogix 5000 software is used.

Minimizing the Position Error Limit Setting

By minimizing the position error limit setting, the amount of motion
that can take place before the condition of Excess Position Error (E19)
is met can be restricted to a safe value. This safe value is dictated by
the application and is defined by you. Adjustment of the position error
limit setting is performed by using RSLogix 5000 or Ultraware
software, depending on the application.

Setting Position Error Limit Parameters

Software Application Parameter

SERCOS Position Error Tolerance,
Non-SERCOS | Axis Properties, Limits tab

RSLogix 5000

Ultraware Non-SERCOS Following Error Limit, Faults branch

Adjust the Position Error Tolerance parameter if using RSLogix 5000
software. This parameter is found in the Limits tab of the Axis
Properties dialog. The range for this parameter is 0...21474830647
position units, with a default value determined by the motor or
encoder device selected.

You can convert a value, expressed in position units, to a number of
axis revolutions by using the raw feedback count, interpolation factor,
drive count, and conversion properties of the motor or encoder device
and of RSLogix 5000 software Axis Properties settings. In the

RSLogix 5000 software, the TTL encoder device interpolation factor is
fixed at 4, so 2000 raw feedback counts per revolution results in 8000
interpolated feedback counts per revolution. For sin/cos encoder
devices, the interpolation factor is fixed at 2048. The SR encoder
devices produce 1024 raw feedback counts per revolution, while the
SK encoder devices produce 128 raw feedback counts per revolution.
The resulting range of interpolated feedback counts per revolution is
262144...2097152, depending on which sin/cos encoder device is
used. Interpolated feedback counts are converted to drive counts by
using the Drive Resolution ratio constant found in the Drive/Motor tab
of the Axis Properties dialog. Drive counts are converted to position
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units by using the Conversion ratio constant found in the Conversion
tab of the Axis Properties dialog.

The Position Error Tolerance parameter ride-through time setting is
fixed at 10 ms and is not adjustable through RSLogix 5000 software.
This setting defines the duration of time for which the position error
limit setting must be reached or exceeded before an Excess Position
Error (E19) is asserted.

RSLogix 5000 Position Error Tolerance Parameter

% Axis Properties - axis_1 |:|[EIE|

Gereral ] totion Planner ] Uitz ] Drive.-"Motor] MotorFeedhack] AuxFeedback] Eonvetsion]
Homing | Hookup | Tune | Dynamics | Gains | Ouput  Limits | Offeet | Faukéctions | Tag |

™ Hard Trawel Limits Manual Adjust...
[~ Soft Travel Limits Set Custom Limits...

(F'osition Error Tolerance: Pozition Units)

Position Lock Taolerance: n.om Position Units

Peak TorquesForce Limit: 2952941 * Rated
Continuous Torque/Force Limit | 100.0 % Rated

Ok | Cancel | | Help

Adjust the Following Error Limit parameter if using Ultraware
software. This parameter is found in the Faults branch of the main
menu. The range for this parameter is 0...2147483647 interpolated
feedback counts, with a default value of 8000 interpolated feedback
counts.

You can convert a value expressed in interpolated feedback counts to
a number of axis revolutions by using the raw feedback count and
interpolation factor (if any) properties of the motor or encoder device
and of the Ultraware software Encoder branch. In Ultraware software,
the TTL encoder device interpolation factor is fixed at 1, so 2000 raw
feedback counts per revolution will result in 2000 interpolated
feedback counts per revolution. For the sin/cos encoder devices, the
interpolation factor is variable from 4 to 1024. The SR encoder devices
produce 1024 raw feedback counts per revolution, while the SK
encoder devices produce 128 raw feedback counts per revolution.
The resulting range of interpolated feedback counts per revolution is
512...1048576, depending on which sin/cos encoder device is used.
Interpolated feedback counts are the units used for the position and
velocity error limit parameters in the Ultraware software.

Adjust the Following Error Time parameter to specify a ride-through
time for the position error parameter. This setting defines the duration
of time for which the position error limit setting must be reached or
exceeded before an Excess Position Error (E19) is asserted. The range
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r )|
Tl% Or-Line Drives T | Parameter Value Units Fautt Histary ...
gt Liser Current Fault 25500 Amps Clear Faults
+ B9 Mode Configuration User Yelocity Fault 750 RPh
B Matar User Yelociy Fault Enable | Disabled
“* Tuning Welocity Errar Fauft Limit 230 Webdotor Max
.@] Encoders Welocity Error Fault Time 1000 milliseconcs
i Digital Inputs (Following Errar Limit 8000 Courts )
f? Digital Dutpts Following Errar Time 100 milliseconds
Analog Outputs
B Moritor
B Oszcilloscope
[ Service Info

for the Following Error Time parameter is 0...65,535 ms, with a
default value of 100 ms.

Ultraware Following Error Parameters

sEtting Ve|ocity Error Limits The position error limit and time parameters let you define a tight

in Ultraware Software
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window of error tolerance for the system. In some instances, however,
the nature of the application requires a large tolerance value, and your
specified window of error tolerance becomes too wide to be effective
in quickly stopping unexpected motion. When this happens, you can
implement additional protection in the Ultra3000 drive safety strategy
by adjusting the velocity error limit setting.

Minimizing the Velocity Error Limit Setting

By minimizing the velocity error limit setting, you can restrict the
amount of velocity error to a safe value before a condition of Excess
Velocity Error (E24) is reached. This means that if an unexpected
motion event related to feedback loss occurs and is not quickly
terminated by the Excess Position Error (E19) response, an Excess
Velocity Error (E24) condition will occur and be used to achieve the
same rapid termination of the unexpected motion. Adjustment of the
velocity error limit setting is readily available in the Ultraware software
only. The RSLogix 5000 software velocity error limit setting is fixed at
25% of the maximum motor speed, with a fixed ride-through time
setting of 1000 ms.

For Ultra3000 drives used with RSLogix 5000 software, the
VelocityError attribute is available to you as a tag in the Controller
Tags branch of the main workspace window, but the
VelocityErrorTime attribute is not. You can incorporate the
VelocityError attribute into your RSLogix 5000 application and
manually configure fault-handling routines that monitor this attribute.
You can also simulate the VelocityErrorTime attribute with an
additional code fragment and incorporate it into your fault-handling
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Configuring Fault Actions in

RSLogix 5000 Software

E ]|
T@ OreLine Drives | Parameter Value Units Fault Histary ...
- @ Uzer Current Fault 255.00 Amps Clear Faults
+ 8 Mode Configuration User velocity Fault a0 RPM
B Motor User Yelocity Fault Enable Dizabled
1 Tuning ( “elocity Error Fault Limit 250 “ohdotor Max )
.@ Encoders Welocity Error Fault Time 4000 millizeconds
‘E Drigital Inputks Followving Errar Limit {000 Counts
. Digital Qutputs Fallowving Error Time 100 millizeconds
Analog Outputz
B Monitor
B O:zciloscope
E Service Info

routines. This technique lets you specify velocity error limit settings in
cases where the default settings do not suit the application.

IMPORTANT To make use of the VelocityError attribute, you must select it as
one of the two RealTimeAxis Information attributes under the

Drive/ Motor tab in the Axis Properties dialog.

For Ultra3000 drives used with Ultraware software, you can configure
the Velocity Error Fault Limit parameter found in the Faults branch of
the main menu. The range for this parameter is 1...100% of maximum
motor speed, with a default value of 25%. Adjust the Velocity Error
Fault Time parameter to specify a ride-through time for the Velocity
Error Fault Limit parameter. The range for this parameter is 0...65,535
ms, with a default value of 1000 ms.

The Velocity Error Fault Limit parameter is being monitored even
when the drive is used in position mode. In this case, the velocity
command is the output of the position loop, not the rate of change of
the position command. If the position error is large, the output of the
position loop, which is also the velocity command, is large. This
results in a large velocity error.

Ultraware Velocity Error Fault Parameters

The sole purpose of adjusting the position and velocity error limit
settings to within a tighter range is to detect a position or velocity
error fault condition early. This lets you proceed with an appropriate
fault action and reduce the distance and duration of unexpected
motion. When the position error limit setting is met or exceeded, an
Excess Position error (E19) is indicated by the drive. When using
Ultraware software, this results in the drive disabling and the axis
coasting to a stop. However, when using RSLogix 5000 software, this
results in a corresponding fault action that you configure. The
response to an Excess Velocity error (E24) in Ultraware software, is
the same as that of E19, but is not readily programmable in

RSLogix 5000 software. When necessary, you can program fault
actions resulting from excess velocity error with additional code.
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When configuring the fault actions to minimize unexpected motion,
you can select Shutdown or Disable Drive for the Position Error
attribute found in the Fault Actions tab of the Axis Properties dialog.
In the event of feedback signal loss, either of these settings will result
in the drive disabling and the axis coasting to a stop. Selecting the
Status Only or Stop Motion fault action causes the drive to simply
assert a fault indication, but motion continues when the feedback
signal is lost. Axis motion continues until the velocity error fault
condition is met, which may take some time. Therefore, selecting the
Status Only or Stop Motion fault actions is not recommended as an
effective Ultra3000 unexpected motion drive safety strategy.

TIP The Feedback attribute found in the Fault Actions tab of the
Axis Properties dialog does not result in any action for the
Ultra3000 drive, regardless of the setting. The Feedback Noise
attribute does not result in any action due to a position or
velocity error fault and should be configured independently,
based on the application need.

To avoid personz_al injury or d.a.mage to equjpment due Fo
unexpected motion, the Position Error attribute found in the
Fault Actions tab of the Axis Properties dialog must be set to
Shutdown or Disable Drive. This results in the drive disabling
and the axis coasting to a stop. Further safety measures must

also be taken to make sure that, under worst-case conditions,

the coasting motion is brought to a safe stop by hardware
over-travel limits or other methods.

RSLogix 5000 Axis Properties - Fault Actions Tab

% Axis Properties - axis_1

General ] Mation Planner ] Uitz ] Drive/Matar ] Motar Feedback ] Aug Feedback ] Conversian ]
Homing | Hookup | Tune | Dynamics | Gaine | Output | Limits | Offset  FaultActions l Tag |
| J Set Custom Stop Action...
Drive Thernal: |Disable Drive j
ator Thermal: |Disable Drive ﬂ
Feedhack Maise: [ Disable Drive ~|
Feedback: |Disable Dirive j
(Position Error: Dizable Diive ')
ak | Cancel Help
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Position and Velocity Error
Limit Adjustment Example
with Ultraware Software

This example uses Ultraware software and an Ultra3000 indexing
drive (catalog number 2098-DSD-030X) with an MP-Series (230V)
motor (catalog number MPL-A330P-S) and appropriate power and
feedback cables to illustrate position and velocity error limit setting
optimization.

A simple motion application is used in this example to perform a
repeating clockwise-counterclockwise incremental axis move and
observe the default Ultraware position and velocity error limit settings.
Then, with the motion application running, you can observe the
actual application position and velocity error excursion limit values
using the oscilloscope feature of Ultraware software. Based on these
excursion limit values, you can adjust the default position and velocity
error limit settings to closely match the needs of the application under
normal operating conditions. Finally, with the new position and
velocity error limit settings in place, you test the system to make sure
that it is still functional and that no nuisance faults occur.

Create and Run a Sample Application in Ultraware Software

Follow these steps to change the default values in Ultraware software.

1. Open your Ultraware software.
For help detecting your drive and navigating Ultraware software,
refer to Chapter 1.

2. From the workspace, expand Mode Configuration and
double-click Indexing.

The indexing dialog opens with default motion profile values.

N o ® it B =

3. Expand Index 0 Setup and Index 1 Setup.

= B} onLine Drives | Parameter Value | unite € Jindesing Control Panei.
= Fﬂ At Slarl indexing i
g_g Mode Configuraliun Ahart Incex Dece] k1l L
adh £nalog E Indox 0 Sctup
M Precst Iude: I ere bl
. - [hstance A0 Counts:
A vy S
Drwwvcll 0 m3ce
B Mol Welocily 100 RPM
T Tunng Acceleration SuU Hevsis™
Decelerstion 200 Revsis™
m Encoders Moot Indox 1
 Digital Inputs Action When Complete Starl el immedialehy
. Digital Dutputs \ndex 1 Setup
£ Anslog Outputs Mode Incramental
Moritor Distance 1000000 Countz
B 0scloscope Balth Courll 1
A Faullz Lrwvell u msec
B2 Sevacantn Welacity 500 RPM
Accoicration 200 Revala"s
Deeleralion 300 Revsis™l
Mecd Indec i}
Action When Complete Shart neod immedistely

Publication 2098-IN005C-EN-P — March 2008



148 Minimizing the Effects of Feedback Signal Loss

F Ultraware - [ -

For this example, the default values were replaced with the values

shown.

4. Click the Drive Enable icon to enable the Ultra3000 drive.

5. Click Indexing Control Panel.

The indexing control panel dialog opens.

Indexing Control Panel]

éfile Edit Miew Inzert Program Toolz Commands “indow Help ;Iilll
[ozasem||reex|as | s%%n|lay oo ]|[«e]
3 E5
_W Parameter Value Units Start Incex
E}@i Incex Mumber |0 Start Homing
Elgﬂ Maode Configuration Stop Homing
Enahile Drive
Dizable Drive
Clear Faults
Define Home

Publication 2098-IN005C-EN-P — March 2008

-3 Turing Status Value Units
- Afl Encoders Drive Enabled 3
- ¥ Digital Inputs Position Command 160000 Counts
-.-} Digital Dutputs Actual Position 1 60000 Counts
- Analog Outputs Batch Court i]
Manitar In Mation {;}
Dsciloscope I Dravell [¥]
- Faults Sequence Complete Y]
ﬂs,’, Service Infa In Position IC)
[ Testudb At Home (47

To avoid injury or damage caused by unexpected motion,
ATTENTION
make sure that all system and user safety measures are

taken before running the application.

6. Click Start Index.

The application begins. Keep the application running while

observing the default Following Error and Velocity Error Fault limit

settings in Ultraware software to understand the significance of

their values and units.
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& - [BIx]]
= ? 1=
=
On-Line Drives Parameter Value Units | Fault History.. |
=[] Offing: Ib-1.udb User Current Fault 255.00 Amps Clear Faults
= Eﬁ( Drive Uzer Yelocity Fault 7a0 RPR
- Eﬁ( Diive - Indexing =zer Yelocity Fault Enable Dizabled
+1 B9 Mode Configuration “elocity Error Fault Limit 250 Yehdotor Max
B tator “elocity Error Fault Time 1000 milliseconds
O Turing Folloswing Errar Limit 000 Courts
,@ Encoders Followving Error Time: 100 milliseconds
i Digital Inputs
Y mAA
< Digital Outputs Status | Value | Uni‘ts| s
Anal?g Dutputs 1:Mon-*olatile Memary Endurance Excee ¥
MDn.IlD[ 2:Position Change Exceeds Position Rollo (:3'
Dsciloscope 3:A4ksolute Feedhack Range Exceeded 9 3
v Show Status

Understanding Error Limit Settings in Ultraware Software

With the motion application configured and operational, observe the
default Following Error and Velocity Error Fault limit settings in
Ultraware software to understand the significance of their values and
units.

Ultraware Faults Branch

The Following Error Limit setting is in units of interpolated counts and
can be related to actual position error in units of raw feedback counts
and axis revolutions by referring to the motor and encoder properties
found in the Motor and Encoders branches of Ultraware software.

In this example, the motor encoder provides 1024 raw counts per
motor axis revolution with an interpolation constant of 1024. This
creates a total of 1048576 interpolated counts per motor axis
revolution. Therefore, the default 8000 interpolated-count
position-error limit setting allows for maximum position error of 0.76%
of a full motor axis revolution before the condition of Excess Position
Error (E19) is reached.

The Velocity Error Fault Limit setting is in units of percent of
maximum motor speed and can be related to actual velocity by
referring to the motor properties under the Motor branch. In this
example, the motor is rated for a maximum speed of 5000 rpm.
Therefore, the default 25% setting allows for as much as 1250 rpm of
velocity error before the condition of Excess Velocity Error (E24) is
reached.

Optimal Following Error Limit/Time and Velocity Error Fault Limit/
Time settings are chosen based on your knowledge of the system
requirements and the maximum system position and velocity error
excursion limit values. The default limit settings may not be optimal
for every application. You must understand the application needs and
adjust these default limit settings as appropriate.
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Use the Oscilloscope Feature

Once the system is running, the default position and velocity error
limit values can be monitored and optimized via the oscilloscope
branch.

Since RSLogix 5000 software already provides an efficient
plotting utility, do not use this feature with a SERCOS drive.

Using the Ultraware oscilloscope feature, along with
RSLogix 5000 software, creates a substantial drive processor
load and may interfere with normal drive operation.

Follow these steps to configure the oscilloscope branch.

1. Double-click the Oscilloscope branch and expand the Channel A
tab on the right side of the dialog.

OreLine Drives ,_rj; Property | Value
=+ Offfine: IM-1.udb =l Channel )
+ E]i Drive nput Signal Unassigned
= Eﬁ( Drive - Indesing Scale Type Auta
+ B8 Mode Corfiguration Channel B
B Motor Channel C
<3 Tuning 0 Channel D
'@ Encoders Oms 02msz 04 ms 0B msz 0&ms 1 ms = e Pa.rameters
GE Digital Inputs Sample Period 1.00
iqi Samples per divizion 32
7 Dot ulputs e T gl Trigger Source Unazsigned
<_ Fun Eont@) |Default ﬂ Trigoer Mode Immediate
Stop Triggering Trigger Threshold 0
Trigger Status Iclle:
< 3 [< I >
[v Show Properties
W Shaw Commands Save.. | Rewert | Cloze | Help |

2. Click the Input Signal default value and use the pull-down menu
to select Position Error from the Channel Setup menu.

= Channel Optians -
+] Dirive Statuz
] Operation Mode
= Pasition Signal:

] _Pasitign Command
Positian Errar
[ | PFosfhion Feedback

Auziliary Position

I Paosition

I Position Window
Peak Meg Position Emrar
Peak Pos Position Error
Posn Compare 1

Posn Compare 2
Positive Owvertravel -

OJoooood

oK Cancel
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Click OK.

Click the Scale Type default value and select Auto.

Click the Run Continuous trigger setting and observe the main
dialog.

The Position Error signal of the running system is displayed. It is
likely that the signal is highly dynamic, and the auto-scaling
feature of Ultraware automatically adjusts the dialog scaling to fit
the signal for every sampling and trigger instance.

Click the Scale Type value and select Auto.

| Property | Value | Units |
= Channel &
Input Signal Position Errar

Scale Type

Channel B

Click Run Continuous and observe the main oscilloscope window.

The Position Error signal of the running system is displayed. It is
likely that this signal is highly dynamic, and the auto-scaling
feature of Ultraware software automatically adjusts the
oscilloscope window vertical scale to fit the entire signal
waveform for every sampling instance.

If a fixed scale is desired, Click the Scale Type value again and
select Manual.

The Scale and Offset fields appear.

| Property | Value | Units|
= Channel A

Input Signal Position Error

Scale Type Manual

Scale 0 Cournit

Dffzet 0 Cairit
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9. Enter values (in counts) in the Scale and a Offset fields that results
in the entire periodic Position Error signal waveform visible in the

oscilloscope window.

Steps 8 and 9 are purely for the purpose of visualization. Fixing
the vertical scale of the oscilloscope window lets you observe the
amplitude excursion limits of the Position Error signal from a fixed

range of reference.
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Y ot o \-'\-'“" \ Ingger Source Postion Error
< Digilal Oulputs ! / T e Fitsing Frige
l[)| Trigger Threstuhd 23500 Counl,
000 I|| ¥ Trigger Status Aowsaiting Tri
B# Sewice Inlu
+1 [ Oine. IM-1.udb
-10000
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Aren Trigger v amiz Labels: I Foition Eror: 5000 Courtz/grid
o G [Chamnels, +| [ Velociy Enor. 17 RPM/giid
Stop Triggering

10. Repeat steps 1...6 for Channel B and view the Velocity Error

signal.

Access the Velocity Error signal in the Velocity Signals group in the
same Channel Options pull-down menu. Make sure to use the
Auto scale setting for Channel B. Both signals should be visible in
the main oscilloscope window. You can toggle between

Channel A and Channel B on the y-axis scale with the y-axis
Labels field pull-down menu.

Using the Trigger Feature

The bottom-right portion of the screen contains trigger level settings
for oscilloscope Channel A and B. You can specify the level settings,
in interpolated drive counts, to trigger on actual Position Error signal
amplitude levels. You can use the trigger feature to capture significant
Position Error amplitude events during normal system operation and
to get very accurate application excursion limits. Using the trigger
feature is an alternative to visually extracting the Position Error
excursion limits.
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Interpreting the Results

Once the actual position and velocity error excursion limit values are
known, you can adjust the default Following Error Limit/Time and
Velocity Error Fault Limit/Time settings to be just above these actual
application extremes. This makes sure that any feedback loss events
causing abnormal position and velocity error amplitude increase are
detected and addressed by the drive in a timely manner.

In this example, the worst case Position Error is greater than 5000
counts, for around 32 ms, and the worst case Velocity Error is greater
than 22 rpm, for around 8 ms. The position and velocity error limit
settings in the Faults branch can be adjusted, according to these
observations, to 5000 counts for 40 ms and 50 rpm (or 1% of 5000) for
around 15 ms, respectively. The settings take effect as soon as they
are entered.

Ultraware Faults Branch

r x|
T@ On-Line Dinives m Parameter Value Units
- Eﬁ( User Current Fault 255.00 Amps
+} B8 Mode Configuration User Welocity Fault g RPM
B Motor User Yelocity Fault Enable  Disabled
I Tuning “elocity Error Fault Limit 10 FMotar Max
.@ Encoders Welocity Error Fault Time 15 millizeconds
‘E Diigital Inputs Fallowying Error Limit 000 Counts
s} Digital Dutputs Fallewing Error Time 40 milizeconds
Analog Outputs
Mon.itol Status | Value | Uni‘ts|
Dsciloscope 1:Mon-*Yolatile Memory Endurance Exces (:)
= - 2:Paosition Change Exceeds Position Rollo Q
. &, ServiceInfo 3 Absclute Feedback Range Exceeded [

The new position and velocity error limit settings are significantly
lower than the default settings. Once the system is operating with new
settings in place, no nuisance faults should occur. If faults E19 or E24
occur during normal system operation, the excursion limit values were
not accurately extracted and the appropriate steps need to be
repeated.

Publication 2098-IN005C-EN-P — March 2008



154

Minimizing the Effects of Feedback Signal Loss

Position Error Limit

Adjustment Example with

RSLogix 5000 Software

This example uses RSLogix 5000 software, a ControlLogix controller
(catalog number 1756-L63), and an Ultra3000i indexing drive (catalog
number 2098-DSD-030X) with a 230V MP-Series motor (catalog
number MPL-A330P-S) and appropriate power and communication
cables to illustrate position error limit setting optimization. A simple
motion application is used in this example to perform a repeating
clockwise-counterclockwise incremental axis move.

In this example, you will observe the default position error limit
setting in RSLogix 5000 software and, with the motion application
running, observe the actual application position error excursion limit
values. This is done by using the trending feature of the RSLogix 5000
software. Based on these excursion limit values, you can adjust the
default position error limit settings to closely match the needs of the
application under normal operating conditions. Finally, with the new
position error limit setting in place, you can test the system to make
sure that it is still functional and that no nuisance faults occur.

Ladder Logic Diagram for Position Error Limit Adjustment
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In the ladder logic example diagram, the Start input (when activated)
enables the axis for motion. The Stop input disables the axis. A
repeating sequence of two MAM commands is performed to move the
axis an incremental distance in one direction and then return the axis
to its original position.

Run the RSLogix 5000 Software Example Program

Follow these steps to run the example program.

1.

Open your RSLogix 5000 software and create an application as
shown in the ladder logic example diagram on page 154.

Download your program to the Logix controller.

Check to make sure the software is online and in Run mode.

pr— Make sure that aII. system anq user sgfet_y measures are
taken before starting the motion application.

Right-click the Start input in the ladder logic diagram and select
Toggle Bit.

The motion application begins to run. While the application is
running, the ladder logic diagram displays the state of the motion
application by highlighting active ladder logic elements as they are
used by the application.

With the motion application configured and operational, proceed

to Observe the Default Position Error Tolerance Limit Setting on
page 156.
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Observe the Default Position Error Tolerance Limit Setting

To understand the significance of the default Position Error Tolerance
limit setting, observe the default value in RSLogix 5000 software.

TIP The Position Error Tolerance limit setting, units and conversion
settings, and real-time axis attribute settings are accessible
through the Axis Properties dialog.

Follow these steps to observe the Position Error Tolerance setting.

1. Right-click your axis in the Explorer dialog and choose Properties.

The Axis Properties dialog opens.

© EE

General ] Mation Planner ] Uriits ] Drive#Motor] Iatar Feedback] AuxFeedback] Eonversion]
Homing] Hookup] Tune ] Dynamics] Gains ] Output  Lirits l foset] FaultActions] Tag ]

I~ M anual Adjust...
r Set Custom Limits...

Fashion Enor Talerance: 077912005 Postion Unjs—>
Position Lock Tolerance: 0m Position Units

Peak Torque/Force Limit: 243 86105 % Rated
Cortinuouz TarquedFarce Limit  |100.0 % Rated

ok | Cancel Help

2. Click the Limits tab.

In this example, the default setting for Position Error Tolerance is
0.77312005 position units. This value can be related to position
error in units of raw, interpolated, and drive resolution feedback
counts and axis revolutions. Refer to the feedback cycles,
interpolation factor, drive resolution, and conversion constant
properties found under the Motor Feedback, Drive/Motor, and
Conversion tabs of the Axis Properties menu.
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3.

4.

5.

Click the Motor Feedback tab.

& Axis Properties - axis_1

Haomiing I Hookup I Ture I Dynarics I Gains I Output I Lirnits I Offset I Fault Actiohs I Tag I
Gemeral | Mation Planner | Units | Drive/Matar Motor Feedback bux Feedback | Corversion
Feedback Type: I <noner vl

[f024 per [Rev =]
—
Feedback Besolutio I‘I 024 Feedback Counts per Rev

ak. I Cancel | Apply | Help |

Observe the Cycles, Interpolation Factor, and Feedback Resolution
values.

Click the Drive/Motor tab.

Homingl Hookupl Tune | Dynamicsl Gainsl Dutputl Limitsl fosetl FauItActionsl Tag |

General I kotion Planner I Units Drrive/Motar Motor Feedback I Aux Feedback I Conversion
Amplifier Catalog Mumber: |2DSB-DSD-DSD-SE LI

Mator Catalog Number: |MPL-A330P-S Change Catalog... |

Loop Configuration: IF‘osition Carvim LI

@ [200000 Diive Counts per JMoter ey =] Caleulate... |

¥ Drive Enable Input Checking

I~ Drive Enable Input Fault
Real Time &xiz Infomation

Altribute 1:

I <HIONE: j
[7]

Attribute 2: I SHIORES

ok I Cancel Apply Help

Observe the Drive Resolution value.

For the MPL-A330P-S motor used in this example, 1024 raw
feedback counts per 1 axis revolution are used to generate
2097152 (1024 x 2048) interpolated feedback counts per 1 axis
revolution by using an interpolation factor of 2048. These
interpolated feedback counts are converted to 200,000 drive
resolution counts per 1 axis revolution by setting the Drive
Resolution parameter in the Drive/Motor dialog to 200,000.
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7. Click the Conversion tab.

o BEE|
Harming ] Hookup ] Tune ] Dynamics ] Gains ] Output ] Limits ] Offset ] Fault Actions ] Tan ]
General ] Mation Planner ] Uitz ] Drive/Motor ] Motor Feedback ] Aug Feedback Caonversion

- i Dirive Counts/1.0 Position Units
@nt. 2ne Based on 200000 Eounts@
’7 Drivve Counts/rwind
A Based on 200000 Counts/Matar Rev

Positioning Mode:

Position Urwind:

u] | Cancel Help

8. Observe the Conversion Constant value.

The Conversion tab shows how the user-defined position units
relate to drive resolution counts, and, therefore, to raw and
interpolated feedback counts and axis revolutions.

Summary

In this example, the Position Error Tolerance limit setting of
0.77312005 position units at 200,000 drive resolution counts per 1
position unit results in approximately 154,624 drive resolution counts
(0.77312005 x 200,000) of allowable position error. Because in this
case, 1 position unit is also equal to one axis revolution, the Position
Error Tolerance limit setting is equal to approximately 77.3%
(0.77312005) of 1 axis revolution.

The optimal Position Error Tolerance limit setting is chosen based on
your knowledge of the system requirements and the maximum system
position error excursion limit values. The default limit setting shown
above may not be optimal for every application. You must understand
the application needs and adjust this default limit setting as
appropriate.

TIP The Dynamics tab provides additional limit parameters, such as
maximum speed, acceleration, and deceleration of the drive
and motor system. These limits are specified in the same
position units.
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Trending Excursion Limits of the Position Error Parameter

With the motion application running, you can trend the position error
parameter. The trending feature of RSLogix 5000 software lets you plot
drive parameters in real-time and view them in graphical form. Before
trending of any drive parameter is possible, the Real Time Axis
Attribute field, found under the Axis Properties dialog, Drive/Motor
tab, must be configured to specify which of the numerous drive
parameters (tags) should be made available from the drive to the
RSLogix 5000 software and Logix controller for the purpose of
trending.

TIP The trending feature is accessible through the Controller Tags
branch in the RSLogix 5000 workspace dialog. Right-click the
parameter tag that you wish to trend and select Trend
(parameter).

Configure the Position Error Parameter Tag for Trending

Follow these steps to configure the position error parameter tag for
trending in RSLogix 5000 software.

1. Set the Logix controller to the Offline mode.

2. Right-click your axis of interest in the Explorer dialog and choose
Properties.

The Axis Properties dialog opens.

2 e
Haoming ] Hookup ] Tune ] Dynamics] Gairs ] Dutput] Lirnits ] Offset ] FauItActions] Tag ]
General ] Motion Flanner ] Units Drive/Matar hotor Feedback I Aux Feedback ] Caonversion
Amplifier Catalog Mumber: |2DSS-DSD-DSD-SE ﬂ
Motor Catalog Mumber:  [MPL-A330P-5 Change Catalog...

Loop Configuration: | Position Servo j

Drive Resolution: 200000 Drive Counts per | Maotor Ry - Calculate...

[v Drive Enable Input Checking

I~ Drive Enable Input Fault

Real Time &siz Infomation

Attribute 1: | Position Emor E

Attribute 2 | <hone: ﬂ

Ok | Cancel Help

3. Click the Drive/Motor tab.
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4. From the Attribute 1 pull-down menu, choose the Position Error
parameter.

This configures the Logix controller to receive the position error
parameter data from the drive.

5. Click OK.
Locate the Position Error Parameter Tag and Configure It for Trending

Once the system is running and the Logix controller is configured to
receive position error parameter data from the drive, the position error
characteristics of the Ultra3000 drive and motor system can be
monitored by using the trending feature of RSLogix 5000 software.

Follow these steps to locate the Position Error parameter tag and
configure it for trending in RSLogix 5000 software.

1. Set the Logix controller to the Online mode.
2. Download the program to the controller when prompted.

3. Start your application.
In this example, the Start input is used (right-click and choose
Toggle Bib).

4. Double-click Controller Tags in the Explorer dialog and choose
Position Error.

5. Expand the axis_x tag list for your axis and scroll down to the
Position Error parameter.

=25 Controllsy Scope: ﬂ T QShgw... Sl Al
‘KA | Name o |Alias For

3 Controller Fault Handler

(57 Power-Up Handler u axiz_1.PositionE mor
525 Tasks J axiz_1.PositionlntegratorE rmor
= @ MainTask, J aviz_1.WelocityCommand
= @ MainPragram J aviz_1 WelocityFeedback
|

Program Tags ariz_1.\elocityE mor
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Stop, | Log = | |Logging
—

6. Right-click the PositionError parameter tag and choose Trend

Axis_x.PositionError.

The RSLogix 5000 trending window opens and the position error
signal of the running Ultra3000 drive/motor system becomes

visible.

Caphure: — a1

Peniodic 10 me

[F——Fawiz_1 .PossionErrar | 0.1 DH
FOI0B45 100

=axis_1_PositionError_13= Tuesday, April 03, 2007

21817 PM

0.053)

0,080
0.020
=002
=0 0G0

J &ﬂ ———— e e L\md—_—_-_d—_d—_d—“-q
IR

21815 PM 21815 21816 21816 21817 21817 PM

[ = = | [ - | [ =] L] | [ 1 [ | [ = |

The default trending dialog settings are sufficient to display the
position-error waveform. However, you may need to adjust the default
dialog settings so you can capture and extract the position error
excursion limit values of the running application more easily.
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Change the Default Trending Dialog Settings

You can change the X or Y scales of the trending dialog (time base
and amplitude, respectively) or the sampling period of the acquisition
cycle by using the RSTrendX chart properties control panel.

Follow these steps to change the default trending dialog settings.

1.

Right-click the trending dialog and choose Chart Properties.
The RSTrendX Properties dialog opens.

endX Prope

Name] General] Display] Pens ]X-Axis Y-fiis lTempIate] Sampling | Start Trigger | Stop Trigger

Mirirmunn # masimum value options
" Automatic [best fit bazed on actual data)

- ilirt [use min/max zetting from Pens tab)
FinirmLim value

& Actual minimum value
b airmum value

% Actual maximurn value

Display options Scale options

I Isolated graphing = % izalation 'S
v Dizplay scale <K 4 Decimal place: [_(:
W Display gidlines |4 = Msjor arid lines | ]
. Grid color 0 =i id i
- | Minar grid lines [~ Scale as percentage

g | Cancel | Help |

Click the Y-Axis tab.

Under Display options, change the number of decimal places to 3
(or more), depending on the resolution needed for your
application.

Click Apply.

Click OK to close the RSTrendX dialog.

Observe the trending dialog waveform again.

Make note of the positive and negative excursion limit values for
position error waveform.

Right-click the trending window and click the Y-Axis tab.
The Y-Axis tab opens again.

Under Minimum/maximum value options, click Custom.

Set the Minimum and Maximum values to capture the positive and
negative excursion limit range observed in your application.
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10. Click OK to accept the new trending dialog settings.

In this example, the Y-Axis scaling was adjusted to show a range
of -0.10 (min) to 0.10 (max) position units, with 3 decimal places
of resolution. If the waveform is not symmetrical, the minimum
and maximum values may be different from each other.

Set the New Position Error Limit

Follow these steps to adjust the default Position Error Tolerance limit
setting based on your knowledge of the position error excursion limit
values of the application.

1. Set the Logix controller to the Offline mode.

2. Right-click your axis in the Explorer dialog and choose Properties.
The Axis Properties dialog opens.
2 _[c/x

General I Motion Flanner I Units ] Dri\.-'e.-"Motor] MotorFeedback] AuxFeedback] Conversion]
Homing | Hookup | Tune | Dyramics | Gains | Ouwput  LUimits | Offsst | Faukdctions | Tag

r Manual Adjust...
r Set Customn Limits...

@T olerance:; |EI.1 25 P@
Pagition Lock Tolerance: 0.0 Pogition Llnits

Peak Torque/Force Limit: 24986105 % Rated
Continuouz Torque/Force Limit;,  |100.0 % Rated

Ok Cancel | | Help

3. Click the Limits tab.

4. Change the Position Error Tolerance limit setting according to your
minimum and maximum excursion limit values obtained earlier.

In this example the new Position Error Tolerance setting is 0.125
position units, just above the 0.10 position units observed in the
trending dialog. This position error margin is added to avoid
nuisance trips. Values above this new limit setting will cause a
position error fault (E19).

5. Click OK.
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Verify the New Position Error Limit

You can use the RSLogix 5000 trigger feature to detect parameter tag
events which meet or exceed your new Position Error Tolerance limit
setting. After configuring the trigger feature, you can verify that the
new settings are not exceeded by the system under normal operating
conditions.

Follow these steps to set up the trigger feature and verify the new
Position Error Tolerance limit setting.

1. Right-click the trending dialog and choose Chart Properties.

The RSTrendX Properties dialog opens.

R endX Prope

MName I General] Display] Pens ] X-Axis] iz ] Template  Sampling l Start Trigger | Stop Trigger

Sample Period: |1 j |Millisecond[s]j

Mumber of Captures: JZI

Size of Each Capture
* Samples: 60000 JZI
™ Time Period: | j | J

™ Mo Limit 3ampling stops when hard drive utilization reaches
appraximately 80% or less than 100ME remaining.

Estimated Trend Capture Size:  4.48 MB
E stimated Trend Log Size: 4 48 ME

QK Cancel Help

2. Click the Sampling tab.

3. Adjust the Sampling Period to provide sufficient resolution to
visualize your application.

A sampling period of 1.0 ms is used in this example.

Publication 2098-IN005C-EN-P — March 2008



Minimizing the Effects of Feedback Signal Loss

165

4. Click the Start Trigger tab.

RSTrendX Properties IXI

5.
6.

7.

8.

9.

Marme I Generall Displa_l,ll Pens IX-Axis

I Y-Axisl Templatel Sampling Start Trigger |St0p Triggerl

— Tag Trigger Condition

axiz 1.PositionEmaor > 0125

ap | o |

Delete |

/Y’g:/laxis_‘l _PositionE mar

Operation:

 TargetTag: |

( IGreater Than [Tag > Target) -
* Target Value: IU.‘I 25

— Pre-Sampling

© Time Period: ID :ll

I Second(s] LI

Cancel Apply Help

ok |

Uncheck the No Trigger checkbox.

From the Tag pull-down menu, choose axis_x.PositionError.

From the Operation pull-down menu, choose Greater Than

(Tag=Target).

The trigger is now set to when the parameter exceeds the target

value.

Click Target Value and enter the new limit.

In this example, the target value is 0.125 position counts.

Click Samples and set the value to 1 (single sample).

This speeds up the trigger response time.

10. Click OK.

Publication 2098-INO05C-EN-P — March 2008



166 Minimizing the Effects of Feedback Signal Loss

Additional Methods
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Visualize the New Position Error Limit

Follow these steps to visualize the new position error limit.

1. Set the Logix processor to online operation.

2. Download the program to the controller when prompted.

3. Right-click the Start bit in your program and choose Toggle Bit.

4. Click Run and observe the trending dialog.

No waveform (no trigger events) indicates the new position error
limit threshold is not exceeded.

The new Position Error Tolerance limit settings are verified when no
trigger events occur in the application under normal operating
conditions. If trigger events occur, it is likely that the excursion limit
values are not properly captured and need to be determined again.
Repeat the excursion limit extraction process and assure that absolute
(global) positive and negative excursion limit values are captured.

It is good practice to make sure that your application can maintain the
physical speed and position limits of the overall system. Use these
additional safety measures to guard against unexpected motion.

e Hardware over-travel protection
e Dynamic braking circuit

e Bulletin 2090 resistive brake module (RBM)



Appendix D

Introduction

Export a Drive Setup File

Exporting and Importing Drive Setup Files

This appendix provides you with procedures for exporting and
importing drive setup files used with Ultra3000, Ultra3000X with
indexing, Ultra3000-DN DeviceNet, and Ultra3000X-DN DeviceNet
with indexing servo drives.

Topic Page
Introduction 167
Export a Drive Setup File 167
Import a Drive Setup File 169

Drive setup files contain all the configuration data used by Ultraware
software to run a particular application. In the event you are replacing
your Ultra3000 drive you can reuse the original setup file. Follow

these procedures to export the setup file to a temporary location and
then import that same file and associate it with the replacement drive.

Follow these steps to export a drive setup file.

1. Open your Ultraware software and go online with the
replacement Ultra3000 drive.

Refer to Detect Your Ultra3000 Drive on page 16, for more
information on starting the Ultraware software and detecting your
drive.

.5 Ultraware - Workspace

File Edit W“iew Insert Program Tools Commands ‘Window

O e = ¥
Workspace
- Q‘;ﬁ Or-Line Drves
EA 58 E port_Import_test_file

x|

2. Select the drive setup file.

In this example, Export_Import_test_file is selected.
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3. Choose Export from the File menu.

If Export is grey and cannot be chosen, then you haven't selected
a file to export.

. Ultraware - Workspace

IFile Edit Wiew Insert Program Tools Commands ‘Window

MNew, .. x | M ﬁ- | -
Open...
Save Chrl+5 !

Save As...

Close

Print... Chrl+P
Prinkt Prewvisw
Print Setup...

Impork

Upagrade Firmware. ..

1 G:\500-00195-01.udb

The Export To: dialog opens.

4. Browse to a location to temporarily store the drive setup file.

Exporkt To:

Save in: | = FLASHDISK (G:) > = @ ck EA-

|_Ibagarm.qpm

_"1dale kadle

|_ILab15a ultra devicenet ko ml1500 automation Fair 2002
|_Imc.qpm

[:I SEervos

@ export exercise,uxf

|®] test 1.uxF

kest,uxf

File name: [Erport eercicel =l [ =se )
Py M

Save as type: |Ussl data echangs File [%.u=f] ;l Cancel I

5. Name the file.

The file is assigned the .uxf (Ultraware Exchange File) extension.

6. Click Save.
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Import a Drive Setup File

Follow these steps to import a drive setup file.

1. Open your Ultraware software and go online with the replacement

Ultra3000 drive.

Refer to Detect Your Ultra3000 Drive on page 16, for more

information on starting the Ultraware software and detecting your

drive.

Ho Ultraware

File Edit View Insert Program Tools Commands ‘Window

lD=z®as 2™

|| =@ x

¢ | -

Workspace

x|

On-Line Drives

%

From the File menu, choose New to create an offline place to put

the drive setup file.

#o Ultraware - Workspace

|Fi|e.- Edit View Insert Program Tools Commands ‘Window

Open...
Save

Save As, ..

Close

[

¢ a | o

Ctrl+S

LL=Y

Print...
Print Preview

Print Setup...

Ctrl+P

Import
Export
Upgrade Firmware. ..

An Off-line: Unsaved folder is created.

§. Ultraware - Workspace

File Edit View Insert Program Tools Commands ‘Window

-2 EER B

|| =@ x

¢ A | -

Workspace

Orn-Line Drives

Bl=
o1 R

x|
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3. Select the Off-line: Unsaved folder.

Itraware - Workspace

File Edit View Insert Program Tools Commands Window

jozE@em||seex|@na

Workspace x|

e

On-Line Drives

4. From the File menu, choose Import.

If Import is grey and cannot be chosen, then you haven’t selected
the Off-line: Unsaved folder.

B Ultraware - Workspace

File Edit Wiew Insert Program Tools Commands ‘Window
Mew, .. ),: M ﬁ- ‘ o
Qpen...

Save Chrl4+5 !

Save As...

Close

Prink... CErl4+P
Prink Prewview
Print Setup...

Export

Upagrade Firmware, ..

The Import From: dialog opens.

Import From: ] x]
Look in: | = FLASHDISK (G:) ~| « @& ¥ EE-

=] bagarm.qpm

1 dale kadle

D Lab15a ultra devicenet to ml1S00 automation Fair 2002
I mec.qpm

| servos
&.:-:.pu:lrt EXerCis
@ test 1.uxf

@ test.uxf

Type: UXF File
Size: 15.4 KB

File name: Iexport exercise. usf ;l | Open I
Files of type: IUser data exchange File [*.uxf) ;I Cancel |

[T Dpen as read-only

My Computer

My Network P...

5. Choose the drive setup file that you saved earlier.

In this example, export exercise.uxf is the file to import.
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The drive setup file appears under the Off-line: Unsaved folder.

H Ultraware - Workspace
File: | Edit Wiew Insert Program Tools Commands Window

[oz@aem||smE X |aa|-

Workspace
=128 Or-Line Drives
. HO%
[=F[] Offine: Unsaved
Fﬂgﬂ Ewport_Import_test_file

6. Drag and drop the drive setup file onto the online drive.

= Ultraware - Workspace

¥

File Edit View Insert Program Tools Commands ‘Window

DwE&SeiE||smex|aa|-
: =

Ultraware

& Are you sure you want ko replace the ?

| oK I Cancel |

7. Click OK.
The file loads and you are ready to restart the application.
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