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Important User
Information

Because of the variety of uses for the products described in this
publication, those responsible for the application and use of this
control equipment must satisfy themselves that all necessary steps
have been taken to assure that each application and use meets all
performance and safety requirements, including any applicable laws,
regulations, codes and standards.

Theillustrations, charts, sample programs and layout examples shown
in this guide are intended solely for purposes of example. Since there
are many variables and requirements associated with any particular
installation, Allen-Bradley does not assume responsibility or liability
(toincludeintellectual property liability) for actual use based upon the
examples shown in this publication.

Allen-Bradley publication SGI-1.1, Safety Guidelines for the
Application, Installation, and Maintenance of Solid-State Control
(available from your local Allen-Bradley office), describes some
important differences between solid-state equipment and
electromechanical devices that should be taken into consideration
when applying products such as those described in this publication.

Reproduction of the contents of this copyrighted publication, in whole
or in part, without written permission of Allen-Bradley Company,
Inc., is prohibited.

Throughout this manual we use notes to make you aware of safety
considerations. For example:

This symbol identifies information about practices
ATTENTION or circumstances that can lead to personal injury or

death, property damage or economic loss.

Attention statements help you to:

i identify a hazard
i avoid the hazard
I recognize the consequences

TIP This symbol identifies information that is critical
for successful application and understanding of the

> product.

© 1999 Rockwell International Corporation. All rights reserved.
Printed in the United States of America.
UL and cUL areregistered trademarks of Underwriters Laboratories.
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Chapter 1

Using the ULTRA 100 Series,
Digital Servo Drive with
DeviceNet

Safety

It is recommended that you also read the ULTRA 700 Series Installation Mannal
(publication 1398-5.2) in addition to this manual before attempting to install or
operate the ULTRA 100 Drive with DeviceNet. By reading the manuals you
will become more familiar with safe practices and procedures for operation of
the ULTRA 100 Drive with DeviceNet. This manual provides DeviceNet
specific information. Use the ULTRA 700 Series Installation Manual (publication
1398-5.2) for reference information about interface with the drive.

Your Responsibilities

The equipment described in these manuals are intended for use in an industrial
environment. Personal injury and damage to equipment can result from not
following all applicable safety codes, procedures, and requirements.

As a qualified user or installer of this device, you are responsible for
determining the suitability of the product for the intended application.
Rockwell Automation is neither responsible nor liable for indirect or any
consequential damage resulting from the inappropriate use of this product.

A qualified person or installer is someone who is familiar with all safety
requirements and established safety practices relating to the installation,
operation, and maintenance of this equipment. For more detailed definitions,
refer to IEC 364.

It is recommended that anyone who operates or maintains electrical or
mechanical equipment should have a basic knowledge of First Aid. As a
minimum, they should know the location of First Aid equipment, and the
identity of the designated First Aid personnel in the atrea.
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Installation

Electrical Hazards
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A safe attitude is essential to “working safe” in an Industrial Environment.
Being safe is important to you and those working around you. Safety labeling
on equipment does not represent an all inclusive set of instruction to ensure
safe operation of equipment. Safety labeling is only meant to be a guide and
reminder of safety hazards. You should know what hazards are associated with
equipment in your area before attempting any work on any equipment. If you
wish further information, please contact your nearest safety representative.

ATTENTION Observe all applicable local, national, and international

safety codes when using this equipment.

Wiring practices, grounding, disconnects, and over-current
protection are of particular importance.

Failure to observe safety codes could result in personal
injury and/or damage to equipment.

The general hazards that may be encountered with the use of this equipment
are: electrical, mechanical, and stored energy.

Proper sizing and installation procedures are required for electrical power
equipment in an industrial environment. Installation must be undertaken by
qualified personnel.

ATTENTION High Vo}tage is Present on the terminals of the ULTRA 100
Drive with DeviceNet.

After removing power, check for remaining voltage before
making or removing any connection.

Failure to observe this safety procedure could result in
personal injury and/or damage to equipment.

ATTENTION Ground the ULTRA 100 Drive with DeviceNet enclosure.

Ensure that the device enclosure is connected to a safety
(earth) ground.
Failure to observe this safety procedure could result in

personal injury and/or damage to equipment.
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ATTENTION Static discharge occurring at the DeviceNet connector on
the ULTRA 100 with DeviceNet may cause a malfunction.

Static control precautions are required with wire
connections to the ULTRA 100 Drive with DeviceNet.
Refer to Guarding Against Electrostatic Damage, (publication

8000-4.5.2) or other applicable ESD protection handbook.

Failure to observe this safety procedure could result in
personal injury and/or damage to equipment.

Loose electrical contacts can cause a fire.
ATTENTION

Solder on contacts can loosen over time. Do not tin
(solder) exposed leads on cables going to high voltage
terminals.

Failure to observe this safety practice could result in

intermittent service and/or damage to equipment.

Voltage Potentials

Voltage potentials for the internal amplifier circuitry vary from 325 Volts
above to 325 Volts below earth ground with a 240 Volt input. Voltages can
exceed 450 VDC or 240 VAC within the ULTRA 100 Drive with DeviceNet.
All circuits, including the connections on the front panel, should be considered
“hot” when power is connected and after power is removed for the length of
time specified in the warning on the front of the amplifier.

Motor Power Cabling
Terminal block connections 6 through 9 connect the device to the windings of

the motor. If these connections get crossed, the motor can immediately start
to run with no control, at full rpm.

ATTENTION Wire motor slgnal connections correctly between the

motor and amplifier.

Ensure R,S, T, and ground connections are correct before
attaching a motor into a system. If wires are crossed,

motors can immediately run at full rpms with no control.

Failure to observe this safety procedure can result in
personal injury and/or damage to equipment.
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Terminal block for DC bus and motor connections

Position | Identifier Description
‘HE@JH‘ 1 DC BUS+ DC Bus+ voltage
& 2 DC BUS- DC Bus- voltage
“‘%W 3 L1 (Line 1) 100-240 VAC input power
HE@;H 4 L2/N (Line 2) 100-240 VAC input power
&l 5 Ground Symbol Safety (earth) ground
‘\\Ega\\‘ 6 R R phase power to motor
‘HE@N‘ 7 S S phase power to motor
:Hﬁ@j\\: 8 T T phase power to motor
‘HE@:H‘ 9 Ground Symbol Motor case ground

ATTENTION Ensu.re all motor wiring is conne;ted s.ecurely.to the
terminals on the ULTRA 100 Drive with DeviceNet.

Loose wires can cause fire and/or stray static discharge.
Always remove power before making or removing any
connection on the ULTRA 100 Drive with DeviceNet.

Failure to observe this safety procedure could result in
personal injury and/or damage to equipment.

Shield Termination

Motor power cables are shielded. The power cable shield is designed to be
grounded during the ULTRA 100 Drive with DeviceNet installation. A small
portion of the cable jacket is stripped, which exposes the shield wires. The
exposed area must be clamped at the bottom of the amplifier chassis using the
clamp provided. It is critical for EMC performance that the shield wires be
clamped against the area of the chassis which is not painted.

ATTENTION Ground shielding on power cables.

High voltage potentials can be discharged from the shield,
if it is not grounded to the enclosure of the device.

Failure to ground a shielded power cable to the device can
result in personal injury and/or damage to equipment.




Safety 15

ATTENTION

Do not connect to the internal circuitry of the ULTRA 100
Drive with DeviceNet.

Terminal and plug connections on the front panel are the
only points where connections should be made.

Failure to observe this safety procedure could result in
personal injury and/or damage to equipment.

A

ATTENTION

A

The DC- terminal connector should never be connected to
earth ground.

The ULTRA 100 Drive with DeviceNet requires a floating
DC bus.

Failure to observe this safety procedure could result in
personal injury and/or damage to equipment.

Figure 1.1

Motor Power EMC Shield Connection (on bottom of Drive)

Cable Jacket Cét)

sl U]

Shield Masked area

P

Power cable shield termination clamp on bottom of DDM-005(X) DN, DDM-009(X) DN, DDM-019(X) DN.
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Mechanical Hazards

Publication 1398-5.4 - December 1999

Mechanical hazards are typically associated with the automatic movement of

machine controlled rotating and reciprocating equipment. Appropriate
precautions must be taken to ensure power to the device is disconnected
before personnel have access to the moving parts of a system.

ATTENTION

>

Secure mounting of all moving components before
powering a system.

Motors and linkages must be securely mounted before a
system is operated. Disassembled equipment should be
appropriately identified (tagged-out) and access to electrical
power restricted (locked-out).

Failure to observe these safety procedures could result in
personal injury and/or damage to equipment.

ATTENTION

>

Restrict casual contact to equipment.

The ULTRA 100 Drive with DeviceNet and any external
shunt devices should be installed in an industrially rated
cabinet to provide device protection and restricted access.

Failure to observe this safety procedure could result in
exposure to electrical hazards and/or damage to
equipment.

ATTENTION

>l

Avoid contaminating electronic components.

Provide a quality air source to cabinets; free of debris, oil,
corrosives, or electrically conductive contaminates. All
cabinets should have scheduled inspections and be cleaned
as needed.

Failure to observe these safety procedures could result in
breakdown and/or damage to equipment.
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Stored Energy Hazards

Stored energy hazards are both electrical and mechanical.

Electrical hazards can be avoided by disconnecting the ULTRA 100 Drive with
DeviceNet from its power source and measuring the DC bus voltage to verify
it is at a safe level. Wait for the time indicated in the warning on the front of
the amplifier prior to removing the protective cover or touching any
connections.

ATTENTION High voltage is present on the DC Bus and terminal block

connections for several minutes after electrical power is
removed.

Measure remaining voltage on the terminal block prior to
removing the protective cover or touching any connections.

Failure to observe this safety procedure could result in
personal injury and/or damage to equipment.

Mechanical hazards require a risk analysis on the effects of any stored
mechanical energy, as well as the potential for the conversion of electrical
energy stored in the ULTRA 100 Drive with DeviceNet being converted to
mechanical energy. Automatic movement of machine controlled rotating and
reciprocating equipment can occur from the stored energy in a system.

ATTENTION High energy is temporarily stored in system components,

even when equipment is stopped.

High electrical and mechanical energy can be stored in
devices and system linkages. Check and dissipate any stored
energy before working on equipment.

Failure to observe this safety procedure could result in
personal injury and/or damage to equipment.
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Safety Guidelines The following points should be observed for the safety of personnel and

equipment:

* System and safety documentation must be made available and observed at
all times.

* Only qualified personnel (familiar with the equipment) are permitted to
install, operate, and maintain it.

All non-qualified personnel are physically restricted from the equipment.

* Systems must be installed in accordance with all applicable safety and
regulatory codes.

* The equipment is intended for permanent connection to a main power
input. It is not intended for use with a portable power input .

ATTENTION Commissioning the ULTRA 100 Drive with DeviceNet can

disrupt network communications. Ensure your device is

not connected to a live DeviceNet network.
Set the node address and Data Rate via the rotary DIP
switches with the DeviceNet cable disconnected from the

ULTRA 100 Drive with DeviceNet or the power turned off
at its supply.

ATTENTION To safely shutdown, do not toggle the ENABLE input

command.

Always remove power to the ULTRA 100 Drive with
DeviceNet before maintaining or repairing the unit.

Failure to observe this safety procedure could result in

personal injury and/or damage to equipment.
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Purpose of this manual

DeviceNet Interface
Description

Introduction

This manual is intended to be used by persons using the ULTRA 100 Drive
with DeviceNet. This includes ULTRA 100 Drive with DeviceNet-005-DN;
005X-DN, 009-DN, 009X-DN, 019-DN, or 019X-DN.

The DeviceNet network is an open, global industry-standard communication
network designed to provide an interface through a single cable from a
programmable controller directly to “smart” devices such as sensors, push
buttons, motor starters, simple operator interfaces and drives.

The ULTRA 100 Drive with DeviceNet connector and interface allows for
connection to a DeviceNet network.

Figure 2.1
ULTRA 100 Drive with DeviceNet

Module
Status O Status

Network

Allen Bradley

Ultr

Node Address
(00-63, PGM)

[AE]
o d

|
s US ©
|

Data Rate
125KB

250KB.
500KB

Autobaud

Tx
LU
AN
%3
Can_H|
J1 Shield
L

Can_L

~
o|o|ojolo|o|lofo]o
—4
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Predefined Master/Slave Connection Set

A set of messaging connections that facilitate communications and is typically
seen in a master/slave relationship is known as the Predefined Master/Slave
Connection set. The master is the device that gathers and distributes I/O data
for the process controller. A DeviceNet master scans its slave devices based on
a scan list it contains. A slave device returns I/O data to its master device. The
I/O data exchanged over this connection is pre-defined.

The process controller (normally a PLC or a computer running PL.C emulation
software) can receive information through a master scanning device and a
ULTRA 100 Drive with DeviceNet. The ULTRA 100 Drive with DeviceNet
supportts Explicit, Polled I/O, Change of State, and Cyclic Messaging.

Explicit Response/Request Messages

Explicit request messages are used to perform operations such as reading and
writing attributes. Explicit response messages indicate the results of the
attempt to service an explicit request message. Within the slave device, explicit
requests and responses are received and transmitted by a single connection
object.

Polled I/0 Command/Response Messages

The Poll command is an I/O message transmitted by the master device. A Poll
command is directed toward a specific slave device. A separate Poll command
must be sent to each slave device that is to be polled. The Poll response is the
I/O message that the slave device transmits back to the master device. Within
the slave device, Poll commands and responses are received and transmitted by
a single connection object.
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Change-of-State/Cyclic Messages

A Change of State/Cyclic message is directed towards a single specific node
(master or slave). An Acknowledge response may or may not be returned to
this message. In the master or slave device, the producing Change of State
message and the consuming Acknowledge message are received/ transmitted
by one connection object.

The consuming Change of State message and producing Acknowledge
messages are received/ transmitted by a second connection object.

e ULTRA 100 Drive with DeviceNet implements the Unconnected Message
Manager (UCMM) which is used to establish an explicit message
connection. This connection is then used to move information from one
node to another.

* Faulted-node Recovery, allows the node address of a device to be changed
even when it is faulted on the network. This feature requires the support of
proper PC software tools.

* User-configured Fault Response, provides the ability to customize
communication error messages to the drive actions.
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Chapter 3

Connect to the DeviceNet network

A DeviceNet network is a arrangement of electrical power and device
distribution. A DeviceNet network is planned and adjusted for optimal
communications.

Before proceeding to add devices, you need to record the following:

* network data rate,

* network cable system map (topology) to which you are connecting,

* distances between cable system components,

* device current draw and voltage drop for each device on the network, and

* limitation of the trunk and drop cables.

Refer to the following recommended trunk and drop lengths.

Data Rates 125 Kbps 250 Kbps 500 Kbps
Thick Trunk Line 500 m (1,640 ft.) 250 m (820 ft.) 100 m (328 ft.)
Thin Trunk Lengths 100 m (328 ft.) 100 m (328 ft.) 100 m (328 ft.)
Maximum Drop Length 6 m (20 ft.) 6 m (20 ft.) 6 m (20 ft.)
Cumulative Drop Budget 156 m (512 ft.) 78 m (256 ft.) 39m (128 ft.)

Refer to the DeviceNet Cable Systemn Planning and Installation Manual (publication
DN-6.7.2) for specific guidance in calculating and attaching the ULTRA 100
Drive with DeviceNet to a network.
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Wiring the open-style
connector
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To attach a plugable, open style, screw-connector to the DeviceNet cable:

1. Strip 65mm (2.6in) to 75mm (2.96in) of the outer jacket from the end of the

line, leaving no more than 6.4mm (0.25in) of the braided shield exposed.
6.4mm
(0.25in)
outer jacket ke

(braided shield)/[

65
“@6in)

2. Wrap the end of the line with 38mm (1.5in) of shrink wrap, covering part of
the exposed wires and part of the trunk line insulation.

38mm
(1.5in)
outer jacket
shrink wrap

3. Strip 8.1mm (0.32in) of the insulation from the end of each of the insulated
wires. Trim the last 6.5mm (0.26in) of the bare wires so that the outside

dimension does not exceed 0.17mm (0.045in).
8.1mm

outer jacket (O&Zm)

\ =

shrink wrap

4. Insert each wire into the appropriate clamping cavity of the plugable screw
connector, according to the color of the cable insulation. Tighten the
clamping screws to secure each wire.



Connect to the DeviceNet network 3-3

5. Use a 1/8 inch, flat bladed screwdriver to firmly attach wires in the

connector.

m’ﬁ‘ plug connector
< m

= red V+
ol 1 .

= White Can_H
o bare Shield
alll_1 S blue Can_ L

black V -

Device Connector Cable Color Designation

5 red V+

4 white Can_H

3 bare Shield

2 blue Can_L

1 black V-

6. Attach the ULTRA 100 Drive with DeviceNet to the DeviceNet network.

ATTENTION

Static discharge occurring at the DeviceNet connector on
the ULTRA 100 Drive with DeviceNet may cause a
malfunction.

Static control precautions are required with wire
connections to the ULTRA 100 Drive with DeviceNet.
Refer to Guarding Against Electrostatic Damage, (publication
8000-4.5.2) or other applicable ESD protection handbook.

Failure to observe this safety procedure could result in
personal injury and/or damage to equipment.
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Chapter 4

Setting rotary DIP switches
to node address and data
rate

Network configuration of ULTRA 100 Drive
with DeviceNet

PC interface cards and RS-232 device modules are available that allow you to
connect a computer directly to a DeviceNet network to communicate with
devices on the network. This allows you to use DeviceNet management
software to help in configuring the DeviceNet network.

Three rotary DIP switches are used to configure node address and data rate.
The switches are read at power-up, when a reset command is issued from the
DeviceNet network, and when DeviceNet power is restored after the detection
of a DeviceNet power loss (including the removal and reinserting of the
DeviceNet connector).

Three rotary DIP switches, MSD (Most Significant Digit) and LSD (Least
Significant digit) are used to set the node address (00-63). The third rotary DIP
switch is used to configure the Data Rate (125, 250, 500 kps, and Autobaud).

With the DeviceNet cable disconnected from the ULTRA 100 Drive with
DeviceNet ot the power to the device turned OFF, you can safely change the
switches to desired settings. The Autobaud selection automatically matches the
device data rate to the rate of the network.

Figure 4.1
Rotary DIP Switches

Node Address
(00-63, PGM) | The node address and data rate default values are: a node address of

5
. 63 and a data rate of 125 kps.
[0 ©

The node address and data rate are programmable if the rotary switch
"5 o Node address is not valid (>63).

2@)a) Lsp

08 The programmed values are accessible via Parameters objects and the

DeviceNet Object. Refer to Appendix D, Programming Reference for

Data Rate | more information.

125KB
250KB
500KB

Autobaud
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Configuring the Network

using Software

ATTENTION

Commissioning the ULTRA 100 Drive with DeviceNet can
disrupt network communications. Ensure your device is
not connected to a live DeviceNet network.

Set the node address and data rate via the rotary switches
with the DeviceNet cable disconnected from the ULTRA
100 Drive with DeviceNet or the power to the device
turned off at its supply.

Using your DeviceNet management software, select the Network screen to
check available node settings. Add the ULTRA 100 Drive with DeviceNet

Electronic data Sheet (EDS) to the management software’ library

Figure 4.2
Rockwell Software’s RSNetWorx for DeviceNet network screen

Lig Edib wiew Network Uewice 1ools  Help

A E-HSsbew|[aQ i &0 8

Series 3000 - Clear
Object Distector

Series 3000 - Clear
Object Dietector-1

Series 3000 - Clear
Object Dietector-2

Series 3000 - Clear
Object Distector-3

Series 3000 - Clear
Object Dietector4

Ulkra 100 with
Indexing 0.5kMw

1747-50M
Scanner Module

B3

Series 9000 - Clear
Object Detectar 5

Series 00|

Objest Detector-6

M‘ {l’l” Graph { Spreadshest | MasterHSIEJLI

0 - Clear Series 9000 - Clear

Object Detectar-7

Series 9000 - Clear
Objest Detector-&

Series 9000 - Clear
Object Detector-3

Series 9000 - Clear
bjest
Detector-10

1784-PCO
PCMCIA
Interface

Rockwell Software’s RSNetWorx for DeviceNet software allows a user to
create a workable EDS file directly from the ULTRA 100 Drive with
DeviceNet. The EDS file is also available at the Rockwell Automation/
Allen-Bradley web site (www.ab.com).
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Network configuration of ULTRA 100 Drive with DeviceNet ~ 4-3

Creating the EDS File

EDS files are also available to be down loaded from the world wide web at
www.ab.com/networks/eds.

Do not generate an EDS file from the ULTRA 100 Drive
with DeviceNet unless an EDS file is not available.
Attempting to create or edit an EDS will destroy the
> current EDS information.

Rockwell Software’s RSNetWorx for DeviceNet allows a user to create a
workable EDS file by uploading parameter information directly from the
ULTRA 100 Drive with DeviceNet.

1. Connect to the DeviceNet network by pressing F10, or selecting
Network>Online from the menu.

2.  Rockwell Software’s RSNetWorx for DeviceNet is now connected to the
DeviceNet network. Select Network>Single Pass browse form the
menu.

3. Register the device by selecting Device>Register Device form the menu
or right click on the device and select Register Device from the window.

L% DeviceNet - RSNetworx for DeviceNet

Fille Edit Yiew Metwork Dewice Tools Help
A S-Aasnewecari as B @
[-|
Devicehlet Unrecognized
Communications  Device
Interface
1770-KF O
62
- & Cut Chl
Qopy Ctrl+C
I Eoste L
Delete Del
W ilad fronm Levice:
Downlzad o leyvte
Clazs Ingtance Editor. .
Properties..
¥
M‘ {l’l” Graph { Spreadshest | MasterHSIEJLI ¥
Execute the EDS Wizard to register the selected device. High

Publication 1398-5.4 - December 1999



4-4 Network configuration of ULTRA 100 Drive with DeviceNet

4. Select Upload EDS.

Options
The EDS Installation Wizard provides vou with several actions to take.

~ Fegister an EDS filefz).
Thiz option will add a device(z] ko our databaze.

" Create an EDS Stub.
Thiz option creates an EDS file with information that describes the file,
dewice and |/0 charactenstics.

»

W & UploadEDS.

ME Thiz will allow you to upload parameter data from & device to be used
to create an EDS file,

< Back

Cancel |

5. Ensure the vendor and product information is correct and click the Next
button.

Rockwell Software's EDS Installation Wizard |

Device Description
Enter the device's identification information.

— Dievice [dentity Wendor Name

Il Autamation - Allen-Bradley

Yendor [D

]

Product Twpe Sting
IGeneric Device

Product Type  [115

Product Code Product MName

ILIItla 100 with [ndesing 0.5k

ajor Revision

Catalog
ILInknu:uwn Catalog

Minor Fevision

{11

File Description T ext
Thiz iz an EDS file created by Rockwell Software's EDS Installation Wizard,

¢ Back I Hest » I Cancel
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4-5

Enable the Polled connection and select the default input size of 4 bytes

and the default output size of 0 bytes. Enable the COS/Cyclic connection
and select the default input size of 4 bytes and the default output size of 0
bytes. Also ensure that the COS box is checked and click the Next

button.

Rockwell Software’s EDS Installation Wizard

Input/Ouput Connection

Enter the device'z |/0 charactenstics.

— Strobed

I} ot Bit (sed

Input Size
ID

Output Size
1]

— Paolled

¥ Enabled

|hpLit Size:
|4

Output Size
ID

— Coz/Cyclic

v Enabled
= C0s
" Cyclic

Input Size
|4

Output Size
ID

To continue enable at least one of 1/0 charactenshic

< Back I Hext » I

Cancel
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Network configuration of ULTRA 100 Drive with DeviceNet

7. After reading all the data from the drive and verifying the operation was a
success, click the Next button.

Rockwell Software’s EDS Installation Wizard

Upload ED5 Text
Thiz page will uplaad EDS information from & device and create anEDS file

Uploading the parameter description data._.
Uploading parameters. ..
Uploading the enumerated strings...

Uploading group information. ..

The uploading of parameter data from the device was successful Hety |

Select Mext' o continue,

< Back

Cancel |

8. Select the new device and click the Change Icon button if an icon other
than default needs to be selected. After selecting the new icon click the
Next button.

9. Click the Next button and you can see the ULTRA 100 Drive with

DeviceNet icon.
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Modifying ULTRA 100 Drive

with DeviceNet

Configuration Data

Now, the ULTRA 100 Drive with DeviceNet device configuration data can

be accessed with Rockwell Software’s RSNetWorx for DeviceNet or any
other configuration tool that supports EDS files. Invoke the tool
configuration by double-clicking theL.TRA 100 Drive with DeviceNet

node in the Network Configuration screen or by selecting its icon and
selectingDevice>Properties from the menu.

Figure 4.3
Rockwell Software’s RSNetWorx for DeviceNet network screen

L% DeviceNet - RSNetworx for DeviceNet

Fille Edit Yiew Metwork Dewice Tools Help
2 2 y ou =
BE-ESrmew|ea it 4 H @
[-|
Ultra 100 with 1747-50M Series 9000 - Clear Series 9000 - Clear Series 9000 - Clear Series 9000 - Clear Series 9000 - Clear
Indeing 0L5KW Scanner Madule Object Datectar Object Detector-1  ObjectDetector-2  Object Detector3  Object Datectar-4
o 02 03 04 05 08
L oz 09 mn n 12
B3
Series 3000 - Clear Series 9000 - Clear Series 3000 - Clear Series 9000 - Clear Series 3000 - Clear Series 9000 - Clear 1784-PCO
Object Detector-5  ObjectDetector-6  Object Detector-?  ObjestDetector-8  Object Detector-d  Objest PCMCIA
Detector-10 Interface
¥
M‘ 4 | | 3 | P\, Graph [ Spreadshest § MasterHSIEJLI ¥
High
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Appendix A

Getting Started

Using Messaging with a
1747-SDN DeviceNet Scanner

This appendix provides information using a 1747-SDN DeviceNet scanner
Module to provide deviceNet communications between a SLC 500 processor
and other DeviceNet devices. Refer to the following manuals for more detailed
product information.

* 1747-SDN DeviceNet Scanner Module (Pub 1747-5.8)
* 1747-SDN DeviceNet Scanner (Pub 1747-6.5.2)

Understanding Messaging

To begin, we need to understand the communication interface between the
SLC processor and DeviceNet devices through the Scanner Module.

The Scanner Module

The Scanner Module communicates with DeviceNet devices over the network
to:

* Read inputs from a device,
* Write outputs to a device,
* Download configuration data, and

* Monitor a device’s operational status.

The Scanner Module communicates with the SLC processor in the form of
M1/MO file transfers and/or Discrete I/O (DIO).

IMPORTANT The M1/MO file transfer is a method of moving large

amounts of data between a SLC processor and its Scanner
Module. It transfers files containing a maximum of 256
words and may take more than one SLC program scan to
complete.
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Communicating with Your
Device’s Input/Output Data
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IMPORTANT SRRt L and output (DIO) is the transfer of one to

32 words between a SLC processor and its Scanner
Module. All 32 wotds of input data and all 32 words of
output data are updated on each SLC program scan.

Information exchanged includes:

e Device I/0O data,
¢ Status information, and

* Configuration data.

The Scanner Module communicates I/O data via Strobe, Poll,

Change of State, and Cyclic messages. It uses these messages to solicit data
from or deliver data to each device. Data received from the devices, or input
data, is organized by the Scanner Module and made available to your
processor. Data received from your SLC processor, or output data, is
organized in the Scanner Module and sent on to your devices.

A strobe message is a multicast transfer of data (which is 64-bits in length) sent
by the scanner that solicits a response from each slave device. There is one bit
for each of the possible 64 node addresses. The devices respond with their
data, which can be as many as 8 bytes.

IMPORTANT The ULTRA 100 Drive with DeviceNet does not support

the Strobe message even though the Scanner Module does.

A Poll message is a point-to-point transfer of data (0 to 255 bytes) sent by the
scanner that solicits a response from a single device. The device responds with

its input data (0 to 255 bytes).
A Change of State message is a point-to-point transfer of data sent whenever a
data change occurs or at a user-configurable heartbeat rate. This does not

solicit a response.

A Cyclic message is sent only at a user-configurable rate.

IMPORTANT IR and output are defined from the SLC processot’s

point-of-view. Output is data sent from the processor to a
device. Input is data collected by the processor from a
device.
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Communicating with the
SLC 500 Processor

IMPORTANT All data sent and reFeived on a DeviceNet network is in
byte lengths. A device may, for example, produce only two

bits of input information. Nevertheless, since the minimum
data size on a DeviceNet network is one byte, two bits of
information are included in the byte of data produced by
the device. In this case (only two bits of input information),
the upper six bits are insignificant.

Figure A.1
1747-SDN Scanner Memory Mapping
1747-S0N § . DeviceNet Devices _
| Input Data From |
Input Data Stotage _{_ DevicaMet Devices I
S I - _
N T |
Notice that bils can be mapped to AN _M_ — 0 I I
separate scanner memory locafions; | B 1
this is known as map segmenting. ., C 5 putfrom the |
This concept is ilustrated in “byte A »‘—*— i gi\g:es by thee I
A2 3 processor I
B A |
E | s [ o 1 |
|
|
|

Qutput Data Storage

=

|
|
|
|
|
utput from the |
|
|
I
|
|
|

Qutput Data To
Devicehet Devices

SLC procassor

Your SLC processor communicates with the Scanner Module via M1 file
transfer reads, MO file transfer writes, and DIO transfers. Input data, gathered
from the network’ devices, is organized within the Scanner Module and is
made available for the processor to “read” from the M1 file. The Scanner
Module does not send data to your SLC processor. Data transferred between
your Scanner Module and SLC processor must be initiated by #be processor.

Output data is sent, or “written,” to the Scanner Module by your processor by
placing the data in the MO file. This data is organized in the Scanner Module,
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which in turn passes the data on to your devices via Strobe, Poll,
Change-of-State, or Cyclic messages.

IMPORTANT

The M1 file transfer is the transfer of data from the
Scanner Module to the SLC processor. The Scanner
Module makes data collected from the network's devices
available for the processor to "read".

IMPORTANT

An MO file transfer is the transfer of data from the SL.C
processor to the Scanner Module. The SLC processor
"writes" data to the Scanner Module's memory.

Figure A.2

Data transfer initiated by SLC 500 Processor

Dashed line boxes indicals he
map-ssgmented dala

SLC 500 Processor 1747-5DN Scanner
Discrete Inpul Image Internal Input
m Data Storage
R — e
Al Discreta o
L—=——- I O Transfer | A1 |
M1/ File Trangfer Dala File 11O Map B
C
a2 | M1 file Az |
| R -:::]:l et | e
0 (read) 0 ~=—1_|
E E =

Diggrete Oulput Image

W Discrate Internal Qulput
WO Transfer Data Storage
M0 Data File %
z hg
¥ Y
40 Map

M il -

transfer I:.-}

(wiite)
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Scanner Module Tables

To manage the flow of data between the processor and a network’s devices, the
Scanner Module uses the following data tables:

* Scanner Module Configuration Table,
e Scan List Table,

* Device Input Data Table,

* Device Output Data Table,

¢ Device Active Table,

¢ Device Failure Table, and

¢ Client/Server Transaction Tables.

You can directly configure two of these data tables through Rockwell
Software’s RSNetWorx for DeviceNet software. These tables are stored in the
Scanner Module’s non-volatile memory:

* Scanner Module Configuration Table (SCT), and
e Scan List Table (SLT).

Scanner Module Configuration Table (SCT)

The SCT table controls basic information the Scanner Module needs to
function on your DeviceNet network. It tells the Scanner Module:

e if it can transmit and receive input and output data,
* how long it waits after each scan before it scans the devices again, and

* when to send out its poll messages
Scan List Table (SLT)

The SLT supports I/O updating for each of your devices on the network. It
also makes it possible for your Scanner Module to make device data available
to your SLC processor. The SLT contains information for your Scanner
Module:

* Which devices to scan (node addresses),

* How to scan each device (strobe, poll, change of state, cyclic or any valid
combination),

* How often to scan your devices,
* Exactly where in each device’s memory to find the desired data,
* The size of the input data/output data,

* Exactly where to map the input or output data for your processor to read,
and

* How your processor reads each device’s input data (M1/MO file or DIO).
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RSNetworx for DeviceNet
Software

Explicit Messaging with
the 1747-SDN Scanner
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Rockwell Software’s RSNetWorx for DeviceNet software configures the
Scanner Module’s data tables. This software tool connects to the Scanner
Module via the DeviceNet network and an RS-232 cable interface or PC
interface card. Refer to the manual for RSNetWorx for DeviceNet for
information on how to configure the scanner module.

Explicit Messaging is a way of allowing the user to configure and monitor a
slave device’s parameters on the DeviceNet network. This form of messaging
is performed by copying data to and from the SLC processor MO and M1 files.
Explicit Messaging can only be done by the SLC processor to slave devices
that are mapped in the scanner module’s scan list.

How it Works

There are five steps to the Explicit Messaging process. The following is a brief
description of what happens during this process.

1. Format an MO file transfer in the SLC processor to send an Explicit
Message Request to the scanner module (download).

2. The scanner module transmits the Explicit Message Request to the slave
device over the DeviceNet network.

3. The slave device transmits the Explicit Message Response back to the
scanner and is queued into a file transfer buffer.

4. The processor uses an M1 file transfer to retrieve the Explicit Message
Response from the scanner’s buffer (upload).

5. Format an MO file transfer with a Delete Response command and use the
current transaction ID read in step 4. The transaction IDs are deleted and
can be reused.

IMPORTANT It is important to note that there is a request message and a

response message whether you are reading or writing a
parameter.
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How to Format the Explicit Message Transaction hlock

There are ten 32-word transaction blocks within the scanner module reserved
for Explicit Message Program Control. These transaction blocks
accommodate both downloading of Explicit Message Requests and the
uploading of Explicit Message Responses. The scanner module can
accommodate one request or response for each transaction block. The
following figure describes the format and mapping of transaction blocks for
request and response messages in the scanner module:

Figure A.3
Data transfer initiated by SLC 500 Processor
Format of 32-word MO Transfer File Format of 32-word M1 Transfer File
for Explicit Message Request for Explicit Message Response
15 0 15 0
Transaction TXID command | word 224 Transaction TXID status word 224
Header port size Header port size
(3 words) service MAC ID (3 words) service MAC ID
Class Transaction 1 Transaction 1
Instance

Attribute (optional)

Service Data Service Response Data

word 255 word 255

The message buffer is composed of two sections:

* Transaction header — three words that contain information identifying the
message transaction.

* Transaction body — in a request, this contains the DeviceNet Class,
Instance, Attribute and Service Data portions of the transaction. In a
response, this contains the Service Response Data only.

Publication 1398-5.4 - December 1999



A-8 Using Messaging with a 1747-SDN DeviceNet Scanner

Each of the data fields in the transaction header are one byte in length:

Transaction header data fields

Data Field

Description

TXID

Transaction ID — when the processor creates and downloads a request to
the scanner, the processors ladder logic program can assign a TXID to the
transaction. This is a one-byte integer in word 31 the range of 1 to 255. The
scanner uses this value to track the transaction to completion, and returns
the value with the response that matches the request downloaded by the
processor.

COMMAND

For each download, a command code instructs the scanner how to
administer the request:

0 = Ignore transaction block (block empty)

1 = Execute this transaction block

2 = (et status of transaction TXID

3 =Reset all client/server transactions

4 = Delete this transaction block from response queue

5 to 255 = Reserved

STATUS

For each upload, the status code provides the processor with status on the
device and its response:
0 = Ignore transaction block (block empty)
1 = Transaction completed successfully
2 = Transaction in progress (not ready)
3 = Error — Slave not in scan list
4 = Error — Slave off-line
5 = Error — DeviceNet port disabled or off-line
6 = Error — Transaction TXID unknown
7 = Error — Slave not responding to request
8 = Error — Invalid command code
9 = Error — Scanner out of buffers
10 = Error — Other client/server transaction in progress
11 = Error — Could not connect to slave device
12 = Error — Response data too large for block
13 = Error — Invalid port
14 = Error — Invalid size specified
15 = Error — Connection busy
16 to 255 = Reserved

PORT

The DeviceNet port used by this message. The port must be zero (Channel
A) as the1747- SDN scanner only has 1 port/channel.

SIZE

The size of the transaction body in bytes. The transaction body can be up to
29 words (58 bytes) in length. If the size exceeds 29 words, an error code
will be returned.

SERVICE

The service attribute contains the DeviceNet service request and response
codes that match the corresponding request for the TXID.

MAC ID

The DeviceNet network address of the slave device where the transaction
is sent. This value can range from 0 to 63. The port and MAC ID uniquely
identify the target slave device. The slave device must be listed in the
scanner modules scan list and be on-line for the Explicit Message
transaction to be completed.

The format of all DeviceNet explicit messages supported by the ULTRA 100
Drive with DeviceNet is (8:16). Within an explicit message, the class field is 8
bits long, and the instance field is 16 bits long,

Publication 1398-5.4 - December 1999



Appendix B

Polled I/0 Examples

These example’s use a SLC 5/04, 1747-SDN, and an ULTRA 100 Drive with

DeviceNet (Indexing version). In addition, these examples assume:

e The DeviceNet Scanner’s module is in Slot 1 of the SL.C chassis.

* Ladder programming is done using Rockwell Software:
RSLogix 500 (v 2.57.00.00),

* The DeviceNet network is configured using Rockwell Software:
RSNetWorx for Device Net (v 2.11.51.00), and

* All personal computer communication interfacing is done using Rockwell
Software: RSLinx (v 2.10.00.118).

Figure B.1
Example setup

SLC 500 CONTROLLER

PERSONAL COMPUTER ULTRA 100
CHANNEL 0
DEVICENET
| SCANNER
RS-232 CABLE
=
(o] Ono DEVICENET CABLE
L= .
Examples Starts on page
Example 1: RAM Index Setup and Move B-2
Example 2: Display the Current Position in User Units B-17
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Example 1:
RAM Index Setup and Move
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This example will explain the steps required to setup and execute a RAM index
move using polled I/O messages with the ULTRA 100 Drive with DeviceNet
(Indexing Version). Data is sent and received via instances of the Assembly
Object. Refer to page D-10 for a description of the Assembly Object instances
implemented in the ULTRA 100 Drive with DeviceNet. For purposes of this
example, we will assume that the system has already completed a homing
routine and the ULTRA 100 Drive with DeviceNet is enabled.

IMPORTANT

For the purposes of this example the RAM index will use
default value for the Speed, Acceleration and Deceleration
of 500 rpm. The Host Index pointer already points to the
RAM index, but if another was to be selected then the
pointer would need to be modified to point to the required

index.

Select Command and Response Assembly Object Data

The type of Polled I/O command and response messages will need to be
specified along with the correct setting in the SLC scanner’s scan list. The type
of polled (and change of state/ cyclic) I/O messages is specified by setting the
DNet I/O Format (Parameter 283 Indexing version).

Assembly Object,

1/0 Format Type

DeviceNet /0 | Output (command) | Input (response) Input (response)

Format Assembly Instance | Assembly Instance | Assembly Instance
ID used for Polled, | ID used for ID used for Change
Change of State, Polled 1/0 of State and Cyclic
and Cyclic 1/0 Messaging Messaging
Messaging

Type 1 1 (0 Bytes) 2 (4 Bytes) 2 (4 Bytes)

Type 2 3 (2 Bytes) 2 (4 Bytes) 2 (4 Bytes)

Type 3 5 (3 Bytes) 4 (8 Bytes) 2 (4 Bytes)

Type 4 6 (8 Bytes) 4 (8 Bytes) 2 (4 Bytes)

Refer to the Parameter Objects for more information about the DNet I/0 Format

parameter.

In this example, Type 4 will be used. Figure B.2 shows Type 4 being selected
for the DNet I/O Format using Rockwell Software’s RSNetWorx for
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DeviceNet. If the DNet I/O Format parameter is modified, then the ULTRA

100 Drive with DeviceNet has to be either:

* reset,

* power-cycled, or

¢ the DeviceNet cable disconnected and reconnected before the new I/O

format type is used.

Figure B.2
Select parameter and 1/0 format

B Ultra 100 with Indexing 0.5kW |

General Device Parameters | EDS /0 Defaultl

Groupz

All parameters

Bestare Default Walues

;I & Single

On-Line

[ plmad Eram evize

Watymlead Tio [Heyice

A -
Parameter Help... At ilanite
Pararneter | Current Y alue - |

[0278] Index 4 Painter Index 0

[0279] Index b Painter Index 0

[0280] Index B Painter Index 0

[0281] Index ¥ Painter Index 0

[0282] Rak |dx Pointer Index 0

[0283] et 1/0 Format Type 1 ﬂ

[0234] [dle FIt Action

[0285] Cornm FIt Action
[0286] Faulk Cfg Logic )
[0287] Logic Crnd Mask 'Iilr'!:'li'?i'%- i o
(1 [0288) 140 Logic Crd 00000000 00000000
[0289) Enable Behavior Hardware OF DMet i I
4 2
k. Cancel e [ | Help
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Polled 1/0 Examples

With Type 4 selected for the DNet I/O format, the ULTRA 100 Drive with
DeviceNet accepts the following data (8 Bytes) for a Polled I/O command.

Assembly Object,
Output (command) Assembly for Instance ID = 6
Byte Bit7 Bit 6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0
0 Preset Select | Preset Select | Operation Reserved Follower Integrator Torque
B A Mode Enable Inhibit Override
Override
1 Enable Fault Reset | Start Homing | Remove Disable Define Home | Start Index | Preset Select
Command Serial C
Offset
2 Reserved Feedback Data Pointer
Write Reserved Command Data Pointer
Command
Data
4 Command Data Value - Low Byte
5 Command Data Value - Low Middle Byte
6 Command Data Value - High Middle Byte
7 Command Data Value - High Byte

Assembly Object,
1/0 (response) Assembly for Instance ID =4

With Type 4 selected for the DNet I/O format, the ULTRA 100 Drive with
DeviceNet sends the following eight bytes in the Polled I/O response.

Byte |Bit? Bit6 Bit5 Bit 4 Bit3 Bit2 Bit1 Bit0
0 Drive Enabled | At Speed Negative Positive Ilimit | Within Zero Velocity | Within In Position
[Limit Velocity Position
Window Window
1 Drive Ready | Brake Active | Axis Homed | Write Data Write Data Reserved Fault Disable | DC Bus
Busy/Ack Error Charged
2 Preset Select | Preset Select | Operation Reverse Forward Follower Integrator Torque
B A Mode Clamp Clamp Enable Inhibit Override
Override
3 Enable Active | Fault Reset Registration | In Dwell In Motion Sequence At Home Preset Select
Detected Complete C
4 Feedback Data Value - Low Byte
5 Feedback Data Value - Low Middle Byte
6 Feedback Data Value - High Middle Byte
7 Feedback Data Value - High Byte
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After selecting Type 4 and cross referencing to the Assembly Object, as
described in Appendix D, the data size is determined to be 8 bytes for scanner
Tx (transmit) Size and 8 bytes for the scanner Rx (receive) Size. This data
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needs to be entered into the I/O parameters of the scanner. Refer to the
following Input and Output screens from Rockwell Software’s RSNetWorx for
DeviceNet for the 1747-SDN Scanner Module.

Figure B.3
Edit /0 Parameters

Edit 1/0 Parameters : 20, Ultra 100 with Indexing 0.5kW EE

T Change of State £ Cycli

Rix Size: ||:| _I:' Bytes %] Changeisfh State. ) Culic
eeiE: r
Rix Size: I‘i _Ij Butes
W Bolled: T Sige: II:I _| Buytes
Rz Size: I8 _Ij Bytes Heartbeat R ate: |25'j _Ij mzec

ik IE —:lB-"'tES Sdlvanced),. |
Pall Rate: IEver}lScan "I

] I Cancel | Regstore 1/0 Sizes |

Figure B4
Input screen of the 1747-SDN Scanner Module

B 1747-5DN Scanner Module EHE

Generall Modulel Scanlist  Input |Dulput| ADR I Summaryl

Mode Tupe A= | Ma Eitohien

20, Ulra 10...  Polled 11.1.0

Unmap

Advanced...

Dptiong...

Rl

Memary: IDiscrete vl Start Wword: |0 -

Trs[1al1aliz[ifo[ala7[6][s [ 4[2[2]1 ][0«

20, Ulkra 100 with [ndesxin

QK I Cancel Apply | Help |
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Figure B.5
Output screen of the 1747-SDN Scanner Module

B 1747-5DN Scanner Module EHE

Generall Modulel Scanlistl Input  Output |.&DF| I Summaryl

Mode Tupe Tx | My Eitohien
20, Ulkra 10...  Polled 0:1.1.0 =

A4
QK I Cancel Apply | Help |

Set the Logic Command Mask (Parameter 287)

Once the I/O format is selected and the correct amount of Receive and
Transmit data have been entered the Logic Command Mask needs to be setup.
The Logic Command Mask is Parameter 287 and each control point that is to
be controlled through DeviceNet needs to be selected.
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Figure B.6
Select Logic Command Mask
B Ultra 100 with Indexing 0.5kW-1

General Device Parameters | EDS 1/0 Dsfault |

[ 7] %]

Groups On-Line

I.-’-‘«II parameters vl £ Sl
Bestore Default Values |
| L

Parameter Help...

W Elead Eranm Desvice |
Wowrlad e bevice: |
Sitart ki Errtarn |

Parameter | Current Value = |
[0278) Index 4 Painter Index 0
[0279) Index 5 Painter Index O
[0280) Index B Painter Index O
[0281] Index 7 Painter Index O
[0282) RAM |dx Pairter Index O
[0283) DMet 1/0 Format Type 1
[0284] Idle Flt Action Fault Config
[0285] Cornm Flt Action Fault Config
[028E] Fault Cfg Logic 00000000 00000000
ogic Crnd b 11100111 11000000
(31 (0288)1/0 Logic Cmd 00000000 00000000
I[D289] Enable Behavior Hardware OR DMet _lj
4 3

o]

Cancel

Apply |

Figure B.7
Select control points

Edit Bit Field E

10077 Integrtr Inhibit
[1(02] Follower Enable
[1(03) Rezerved

[1(04) Rezerved

[1(05) Operatn Override
[w][0E] Preset Select &
[w][07] Preset Select B
(w][02) Preset Select C
[w][09] Start Index
[w](10] Define Home
1011 Dizable Serial
112 Remowe ChD Offst
[w](13] Start Homing
[w][14) Fault Rezet
[WI1151 Fnahle

Cancel |

[ |

||

IMPORTANT

Default for the Logic Control Mask (Parameter 287) is 0.
That is no control points will be used by the Drive when a

Polled Message is received by the ULTRA 100 Drive with

DeviceNet.
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First Pass
S:1
[

Enable the 1747-SDN Scanner

The scanner module has a module command register located at Word 0 in the
output image area for the slot. Bit 0 of Word 0 sets scanner module into either
RUN or IDLE mode.

IMPORTANT

The scanner module maps output data from its scanner
output table (MO) and discrete outputs to each device on
the network. Inputs are received and mapped into the
scanner input table (M1) and discrete inputs. Outputs on
the network are under SLC program control.

IMPORTANT [t

The scanner does not map output data to the devices, but
keeps network connections to devices open so device
failures can be detected. Input data is returned from
devices and mapped into the scanner input table (M1) and
the discrete inputs. Outputs on the network are not under
program control and will be in their configured ‘idle state.
The scanner is put into this mode to perform on-line
configuration of the scanner database tables.

Figure B.8
Enable the 1747-SDN Scanner

1747-SDN Run Bit

1
15
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Enable Host Index Control

The first Polled I/O message will set the Host Index Control (Parameter 171)
flag true, allowing the Host Index (Parameter 181) pointer to determine which
Index the drive will execute when a start index command is given. When the
Host Index flag is true and the pointer is set for a specific index, a start index
command will be accepted through either a correctly assigned digital input,
DeviceNet or through a Host Mode Command (Serial).

The Command Data pointer specifies which command is updated in the
ULTRA 100 Drive with DeviceNet when the Write Command Data bit is set
high (1). A full list of available command data pointers and corresponding
commands are listed in the Assembly Object Command Data table of the
Programing Reference, Appendix D on page D-17. Figure B.9 on page B-9
details setting the Command Data Pointer, command data value, and Write
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Command data bit. The data is being written to the I/O image table for slot 1
based on the physical location of the scanner module.

Figure B.9
Setting the Command Data Pointer, Command Data Value, and Write Command
Data bit
Assembly Object
Store Data Pointer
—— MOV
0000 Move
Source 5
5<
Dest N9:0
5<

Setting the Command Data Pointer to the Upper Byte of the SLC Output Word
Assembly Object Command Data

Store bit 0 Pointer bit 0
N9:0 0:1
0001 JF C
0 40

Assembly Object Command Data

Store bit 1 Pointer bit 1
N9:0 0:1
b
1 C N,
1 41

Assembly Object Command Data

Store bit 2 Pointer bit 2
N9:0 0:1
1 =
1 LJ
2 42

Assembly Object Command Data

Store bit 3 Pointer bit 3
N9:0 0:1
i PN
4 C N

3 43

Assembly Object Command Data

Store bit 4 Pointer bit 4
N9:0 0O:1
i cy
g N,

4 44

Setting the Command Data Value
Command Data

Value Low Word
—— MOV
0002 Move
Source 1
1<
Dest 0:1.3
0<
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Figure B.9 (continued)
Setting the Command Data Pointer, Command Data Value, and Write Command

Data hit
Setting the Write Command Data bit and then Setting the Compare after the Drive Sends the Acknowledge
. Assembly Object .
ULTRA 100 Write Store Data Value ULTRA 100 ertg
Command Data Busy/Ack Command Data Bit
0003 » NotBod Ol
= ot Equal
2248‘ Source A N9:0 K47)
5<
Source B No:1
5<
. Assembly Object
ULTRA 100 Write Compare Data Value
Command Data Busy/Ack ~ One-shot MOV
I:1 B3:0
1r [OSR] Move
B 0 Source N9:0
28 5<
Dest No:1
5<
Figure B.10

Data file output
ata File 00 [hex) -- OUTPUT

fzet
n:1.0 N 1747-5DN Devicelet Scamner Module
n:1.1 0 1747-53DN - DeviceNet Scanner Module
n:1l.:2 G500 1747-53DN - DeviceNet Scanner Module
n:1l.3 1 1747-5DN - DeviceNet Scanner Module
n:1.4 0 1747-53DN - DeviceNet Scanner Module -

[0:1.0 | Hadi”;lHew’EED vI
Symbal; | | (Eaallrs: I‘I TI

Desc: | |

oo Help |

Once the response Write Data Busy/Ack is set low, I1:1/28 bit 4 byte 1 of the
Response Assembly will be clear (zero). The Write Command Data bit has to
be cleared before the Write Data Busy/Ack bit will be cleared by the Drive.
When the Drive sets the Write Data Busy/Ack bit low it is ready to receive
another Command Data instruction.

Uzage | Forces |

Properties |
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0000

0001

0002

Set the RAM Index type for Absolute Move

The next Polled I/O message will set the RAM Index type to be an Absolute
move. Figure B.11 details setting the Command Data Pointer, Command Data
value, and Write Command Data bit. The data is being written to the I/O
image table for slot 1 based on the physical location of the scanner module.

Figure B.11
Setting the Command Data Pointer (7) and Write Command Data bit

Assembly Object
Store Data Pointer
MOV
Move
Source 7
T<
Dest N9:0
7<

Setting the Command Data Pointer to the Upper Byte of the SLC Output Word
Assembly Object Command Data

Store bit 0 Pointer bit 0
NO9:0 0O:1
| ~
_ A
0 40

Assembly Object Command Data

Store bit 1 Pointer bit 1
N9:0 0:1
o
L L
1 41

Assembly Object Command Data

Store bit 2 Pointer bit 2
NO9:0 0:1
i
1 C g
2 42

Assembly Object Command Data

Store bit 3 Pointer bit 3
NO9:0 0:1
- Y
1 C N

3 43

Assembly Object Command Data

Store bit 4 Pointer bit 4
N9:0 0:1
IC cy
p g,

4 44

Setting the Command Data Value
Command Data

Value Low Word
—— MOV
Move
Source 1
1<
Dest 0:1.3
1<
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Figure B.11 (continued)

Setting the Command Data Pointer (7) and Write Command Data bit

ULTRA 100 Write
Command Data Busy/Ack

Assembly Object
Store Data Value

0003
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Setting the Write Command Data bit and then Setting the Compare after the Drive Sends the Acknowledge

ULTRA 100 Write
Command Data Bit

I:1 N T;EQI 0:1
O = ot Equal L
{XL Source A N9:0 47
7<
Source B NO:1
7<
. Assembly Object
ULTRA 100 Write Compare Data Value
Command Data Busy/Ack  One-shot MOV
—‘11/17 _033& Move
= L Source N9:0
28 0 7<
Dest NO9:1
T<

Figure B.12
Data file output

Offset

n:1.0 1747-5DH - DevicelNet Scanner Module

n:1.1 a 1747-3DH - DevicelNet 3Jcanner Module

0:l.2 g7roo 1747-3DH - DevicelNet Jcanner Module

0:1.3 1 1747-5DH - DevicelNet Scanner Module

0:1.4 a 1747-3DH - DevicelNet Jcanner Module -

[0:1.0 | Hadi”;lHew’EED vI

Syrnbal; | | (Eaallrs: Iﬂ
Desc: | |

Irj Propertiez | Uzage | Forces | Help |

Once the response Write Data Busy/Ack is set low, I1:1/28, bit 4 byte 1 of the
Response Assembly will be clear (zero). The Write Command Data bit has to
be cleared before the Write Data Busy/Ack bit will be cleared by the Drive.
When the ULTRA 100 Drive with DeviceNet sets the Write Data Busy/Ack
bit low it is ready to receive another Command Data instruction.
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0000

0001

Set the RAM Index Position Using User Defined Scaling

The next Polled I/O message will set the absolute position for the RAM Index
in counts from a user scaled value. Figure B.13 details setting the Command
Data Pointer Command Data Value, and Write Command Data bit. The data is
being written to the I/O image table for slot 1 based on the physical location
of the scanner module.

Figure B.13
Setting the Command Data pointer and Math Register
Assembly Object
Store Data Value
MOV
Move
Source 8
8<
Dest N9:0
8<

Setting the Command Data Pointer to the Upper Byte of the SLC Output Word

Assembly Object Command Data

Store bit 0 Pointer bit 0
N9:0 0:1
i N
. N
0 40

Assembly Object Command Data

Store bit 1 Pointer bit 1
N9:0 0:1
1 E
4 C [N
1 41

Assembly Object Command Data

Store bit 2 Pointer bit 2
N9:0 0O:1
JE
1 L

2 42

Assembly Object Command Data

Store bit 3 Pointer bit 3
N9:0 0:1
I
JC [N

3 43

Assembly Object Command Data

Store bit 4 Index bit value 4
N9:0 0O:1
JE cY
0 C N
4 44
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Figure B.13 (continued)
Convert user units, set Command Data Value, and send the Command parameters

Ensures the 32 bit Math Register is selected
Math Overflow
First Pass Selected
S:1 S:2
0002 JE (L
15 14
Converting user units to counts
— MUL——————
0003 Multiply
Source A NO9:10
5<
Source B No:11
20000<
Dest NO:12
-31072<
Setting the Command Data Value
Command Data
Value Low Word
— MOV——
0004 Move
Source S:13
-31072<
Dest 0:1.3
-31072<
Command Data
Value High Word
— MOV——
Move
Source S:14
1<
Dest 0:1.4
1<
Overflow
Trap
s
LuJ
0
Setting the Write Command Data bit and then Setting the Compare after the Drive Sends the Acknowledge
. Assembly Object
ULTRA 100 Write Stora D Voo ULTRA 100 Write
Command Data Busy/Ack Command Data Bit
0005 Ry NEQ————— 0:1
Z/LL Not Equal D
28 Source A N9:0 47
8<
Source B No:1
8<
. Assembly Object
ULTRA 100 Write Compare Data Value
Command Data Busy/Ack O“e‘i;h;to MOV
I:1 -
1F [OSR] Move L
B 0 - Source N9:0
28 g<
Dest No.1
8<
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These rungs convert a 32-bit (DWord or 4 Byte) position value having user
defined scaling into a value in counts that the drive will recognize. The user
value (in this case 5) is multiplied with the scale factor (in this case 20,000) for
a result of 100,000. For this the 32 bit math register is used and has to be
enabled (this is the purpose of rung 0002). The 32 bit result will be moved into
the Polled I/O message and the Math Ovetflow bit reset so the SLC will not
fault. The message is then ready to be sent.

Figure B.14
Data file output

fzet

0:1.0 1747-50H - DevicelNet Scanner Module

0:1.1 0 1747-3DH - Devicelet Jcanner Module

0:1.2 G300 1747-3DH - DevicelNet Jcanner Module

0:1.3 gea0 1747-50H - DevicelNet Scanner Module

0:1.4 1 1747-3DH - Devicelet Jcanner Module -

[0:1.0 | HadiH;IHeMEED "I

Syrbal; | | (Ealintis: Iﬂ

Desc | |
Irj Properties Uszage | Forces | Help |
Figure B.15
Math Status

i Data File 52 - STATUS |_ (O] x|

bl i IF'roc IScanTimes M ath |IEI

Math Owerflow Selected 5:2/14 =
Owerflow Trap 5:5/0 = @

I Ehan[ll EhDNndesI Chan 1 I Debugl Errars I‘ I ’I

Math Register [lo ward] 5:13 = 37072
Math Register [hi waord] 5:14 =

CampS:0/0=[0]  Math Register (32 bit) 514-5:13 =

Owerflow 5:041 =
Zero Bit 5:0/2 =
Sign Bit 5:0/3 =

Floating Point Flag Dizable 5.24/2 = @

Fiadix: I Stuctured - I
Help |

Properties | Uszage |

If a scaling value that is higher than 32,767 is needed the
Multiply (MUL) in rung 0003 can be replaced with a
Computer (CPT) instruction using multiple multiplies as
shown in Figure B-16.

IMPORTANT
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Figure B.16
Multiply output value

CPT
Compute

Dest No:13
0<
Expression (N9:10*N9:11) * N9:12

Once the response Write Data Busy/Ack is set low, 1:1/28 bit 4 byte 1 of the
Response Assembly will be clear (zero). The Write Command Data bit has to
be cleared before the Write Data Busy/Ack bit will be cleared by the Drive.
When the ULTRA 100 Drive with DeviceNet sets the Write Data Busy/Ack
bit low it is ready to receive the Start Index Command. The Host Index
pointer already points to the RAM index, but if another was to be selected
then the Command Data Index of 6 can be used to modify the Host Index
pointer in order to point to the required index.

Start Index Command

The next Polled I/O message will set the Start Index Bit High at which time
the RAM index will start. The data is being written to the I/O image table for
slot 1 based on the physical location of the scanner module.

IMPORTANT The Write Data Busy/Ack needs to be Low before the

Start Index command is sent, or previously loaded data
may be used for the move. New index data values sent to
the ULTRA 100 Drive with DeviceNet while the index
move is executing are buffered until the next Start Index
command is issued.

Figure B.17
Start Index
Ultra 100
Start Index Start Index
B3:0 0O:1
<
i ~
1 25
1747-SDN
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Example 2:
Display the Current
Position in User Units

This example will explain the steps required to read and convert the current
motot position using a user defined scale with Polled I/O messaging on the
ULTRA 100 Drive with DeviceNet (indexing version). Data is sent and
received via instances of the Assembly Object. Refer to page D-10 for a
description of the Assembly Object instances implemented in the ULTRA 100
Drive with DeviceNet.

Select Command and Response Assembly Object Data

The type of Polled I/O command and response messages will need to be
specified along with the correct setting in the SLC scanner’s scan list. The type
of polled (and Change of State/ Cyclic) I/O messages is specified by setting
the DNet I/O Format (Parameter 283 Indexing version).

Assembly Object,
1/0 Format Type

DeviceNet /0 | Output (command) | Input (response) Input (response)
Format Assembly Instance | Assembly Instance | Assembly Instance
ID used for Polled, | ID used for ID used for Change
Change of State, Polled I/0 of State and Cyclic
and Cyclic 1/0 Messaging Messaging
Messaging
Type 1 1 (0 Bytes) 2 (4 Bytes) 2 (4 Bytes)
Type 2 3 (2 Bytes) 2 (4 Bytes) 2 (4 Bytes)
Type 3 5 (3 Bytes) 4 (8 Bytes) 2 (4 Bytes)
Type 4 6 (8 Bytes) 4 (8 Bytes) 2 (4 Bytes)
Refer to the Parameter Objects for more information about the DNet /0 Format
parameter.

In this example, Type 4 will be used. Figure B.18 shows Type 4 being selected
for the DNet I/O Format using Rockwell Software’s RSNetWorx for
DeviceNet. If the DNet I/O Format parameter is modified, then the ULTRA
100 Drive with DeviceNet has to be either:

* reset,

* powet-cycled, or

¢ the DeviceNet cable disconnected and reconnected for the new I/O
Format type to be used.
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Figure B.18
Select device parameter and 1/0 format

B Ultra 100 with Indexing 0.5kW |

General Device Parameters | EDS 14D Default |

Groups Or-Line
Al parameters LI & e el mad Eranm evice |
Bestore Default Yalues | Liovihiaad e levice |
| i
Parameter Help... itert A GritEn |
Paramneter | Curent Value ‘I
[0278] Index 4 Pointer [rdex 0
[0279] Index 5 Pointer [rdewx 0
[0280] Index & Pointer [rdex 0
[0287] Index 7 Painter Irdex 0
[0232) RAM |dw Pointer Index 0
[0283) DMet [/0 Format Type 1 j

[0284] Idle Flt Action
[0285] Cornm FIt Action
[0286] Fault Cfg Logic: Lo !
(0257) Lagic Crod Mask AR
(#1 [0288] 140 Logic Crnd 00000000 00000000
[0289] Enable Behawviar Hardware OF Dfet = |
»

1

] 4 I Cancel Sl | Help |
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With Type 4 selected for the DNet I/O format, the ULTRA 100 Drive with
DeviceNet accepts the following data for a Polled I/O command.

Assembly Object,
Output (command) Assembly for Instance ID = 6
Byte Bit7 Bit 6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 Preset Select | Preset Select | Operation Reserved Follower Integrator Torque
B A Mode Enable Inhibit Override
Override
1 Enable Fault Reset | Start Homing | Remove Disable Define Home | Start Index | Preset Select
Command Serial C
Offset
2 Reserved Feedback Data Index Pointer
Write Reserved Command Data Index
Command
Data
4 Command Data Value - Low Byte
5 Command Data Value - Low Middle Byte
6 Command Data Value - High Middle Byte
7 Command Data Value - High Byte
With Type 4 selected for the DNet I/O format, the ULTRA 100 Drive with
DeviceNet sends the following eight bytes in the Polled I/O response.
Assembly Object,
1/0 (response) Assembly for Instance ID = 4
Byte |Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit2 Bit1 Bit0
0 Drive Enabled | At Speed Negative Positive Ilimit | Within Zero Velocity | Within In Position
[Limit Velocity Position
Window Window
1 Drive Ready | Brake Active | Axis Homed | Write Data Write Data Reserved Fault Disable | DC Bus
Busy/Ack Error Charged
2 Preset Select | Preset Select | Operation Reverse Forward Follower Integrator Torque
B A Mode Clamp Clamp Enable Inhibit Override
Override
3 Enable Active | Fault Reset Registration | In Dwell In Motion Sequence At Home Preset Select
Detected Complete C
4 Feedback Data Value - Low Byte
5 Feedback Data Value - Low Middle Byte
6 Feedback Data Value - High Middle Byte
7 Feedback Data Value - High Byte

After selecting Type 4 and cross referencing to the Assembly Objects the data
size is determined to be 8 bytes for scanner Tx (Transmit) Size and 8 bytes for
the scanner Rx (Receive) Size. This data needs to be entered into the I/O
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parameters of the scanner. Refer to the following Input and Output screens
from Rockwell Software’s RSNetWorx for DeviceNet for the 1747-SDN
Scanner Module.

Figure B.19
Edit I/0 Parameter
Edit 1/0 Parameters : 20, Ultra 100 with Indexing 0.5kW |
=B étru:-l:ued I Change of State / Cycli
P Sizer ||:| _I? Bytes %) Change of Stater €0 Cyglic
(e Tr Bt =

R Size: |4 _Ij Eytes
¥ Polledt TxSize: [ s
all]

Ra Size: IB _I? Bytes Heartbeat B ate: I2 _% Mmsec

I Sl IE 1 Bytes Edvaneed), |
Fall B ate: IEver_l,lﬁcan vI

| ] I Cancel | Restore [0 Sizes |
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Figure B.20

1747-SDN Scanner Module Input

B 1747-5DN Scanner Module 7] |

Generall Mu:u:lulel Scanlist  Input IEIutputI ADR I Summar_l,ll

Mode | Tope | P | Map I St am |
20, Ulkra10... Palled 2 11110

Unmap |

Advanced... |

Options... |

b ernony:; I Digcrete

| Statword IEI _%

[15]1a]1z2[12[11 0] al =] 7 els]4]2]z2]1]o]=

Fead-Only
20, Ultra 100 with Indexing 0
ith Indexing
th [ndexing

20, Ultra 100 with [ndexing

Cancel
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Figure B.21
1747-SDN Scanner Module Output

B 1747-5DN Scanner Module 7] |

Generall Mu:u:lulel Scanlistl Input  Output |.-i'-.DF| I Summar_l,ll

Made [ Tvpe [ 7x [ Map I Letatdan |
20, Ulkra 10...  Palled e 0:11.0

Unmap |

Advanced... |

Options... |

P ernony: IDiscrete LI Start Word: I':I _l?

[15[14]1z[12[11]0l alal7]els]4]a]z]1]o]=
Fead-Only
20, Ultra 100 with Indexing 0
ith [ndexing
th [ndexing

20, Ultra 100 with [ndexing

] 4 I Cancel Apply | Help |
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Enable the 1747-SDN Scanner

The scanner module has a module command register located at Word 0 in the

output image area for the slot. Bit 0 of Word 0 sets scanner module into either
RUN or IDLE mode.

IMPORTANT [

The scanner module maps output data from its scanner
output table (MO) and discrete outputs to each device on
the network. Inputs are received and mapped into the
scanner input table (M1) and discrete inputs. Outputs on
the network are under SLC program control.

IMPORTANT Tttt

The scanner does not map output data to the devices, but
keeps network connections to devices open so device
failures can be detected. Input data is returned from
devices and mapped into the scanner input table (M1) and
the discrete inputs. Outputs on the network are not under
program control and will be in their configured ‘idle state.
The scanner is put into this mode to perform on-line
configuration of the scanner database tables.

Figure B.22
Enable the 1747-SDN Scanner
First Pass 1747-SDN Run Bit
S:1 0O:1
3 E &Y
15 0

Read Current Motor Position

A Polled I/O message is sent to the ULTRA 100 Drive with DeviceNet to
retrieve the current position data in counts. The Feedback Data Pointer in the
Polled I/O command is used to specify what feedback data should be returned
in the Polled I/O tresponse from the ULTRA 100 Drive with DeviceNet. A list
of available feedback data pointers and corresponding feedback data can be
found in the Assembly Object, Feedback Data table of the Programming
reference, Appendix D on page D-16. Figure B.23 sets the Feedback Data
Pointer to one to select the Motor Position. The Motor Position is returned in
I:1.3 and I:1.4 as shown in Figure B.25.

The data can be scaled into a user defined value by placing the data into the 32

bit math register (See MOV instructions in Figure B.23) and performing a
Double Divide, with the answer being placed in N9:10. The Math Overflow
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0000

0001

0002

bit is reset so the SLC will not generate a fault. Figure B.24 shows the raw data
(from I:1.3 and I:1.4) being reassembled in the 32 bit Math Register.

Figure B.23
Set the feedback index and convert values

Ensures that the 32-bit Math Register is selected
Math Overflow

First Pass Selected
S:1 S:2
e LY
. N
0 14
Setting the Feedback Data Pointer to Actual Position
MOV——m————
Move
Source 1
1<
Dest 0:1.2
1<
Converting counts to user units
— MOV——————
Move
Source I:1.3
-31072<
Dest S:13
-31072<
MOV
— Move —
Source I:1.4
1<
Dest S:14
1<
DDV
— Double Divide
Source No:11
20000<
Dest NO9:10
5<
Overflow
Trap
S:5
w
0
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Figure B.24
Math Status

i Data File 52 - STATUS |_ (O] x|

b it I Frac I Scan Times  Math |IEI I Ehan[ll EhDNndesI Chan 1 I Debugl Errars I‘ I ’I

Math Owerflow Selected 5:2/14 = Math Register (lo word) 5:13 = [-=31072
Owerflow Trap 5:5/0 = @ Math Register [hi waord] 5:14 =
CampS:0/0=[0]  Math Register (32 bit) 514-5:13 =

Owerflow 5:0/1 =[0]
Zero Bit 5:0/2 =@
Sign Bit 5:0/3 =

Floating Point Flag Dizable 5.24/2 = @

Fiadix: I Structured - I
|532 ill Ernpertiesl Usage | Help |

Figure B.25
Data file input

=2 Data File I1 [dec] -- INPUT

fset
I:1.0 1 1747-3DN - DewviceNet Scanner Module -
I:1.1 1] 1747-5DN - DeviceNet Scanner Module
I:1.2 1] 1747-5DN - DeviceNet Scanner Module
I:1.3 -31072 1747-3DN - DeviceNet Scanner Module
I1:1.4 1 1747-5DN - DewviceNet Scanner Module

=

< | ~+[E
[I:1.0 | HadiH;IDecimal vI

Symbl: | | (Bl I 1 = I

Desc: | |
||'| :II Properties Uzage | Forces | Help |

If a scaling value that is higher than 32,767 is needed then Multiple Double
Divides are required with byte swapping between the Double Divides.
Attention needs to be taken as a 32 bit result from a Double Divide is byte
swapped and needs to be swapped back in order to determine the answer in
user units.

Figure B.26 like Figure B.23 will use the 32 bit Math register for the first
double divide followed by moving the two 16 bit answers into temporatry
registers. These temporary registers will then be moved back into the 32 bit
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Math register and perform a Double Divide. The math overflow bit is reset so
the SLC will not generate a fault.

Figure B.26
Multiple double divides with Byte swapping
Ensures that the 32-bit Math Register is selected
Math Overflow
First Pass Selected
S:1 S:2
0000 —+ L)
15 14
Setting the feedback Data Pointer to Actual Position
—— MOV
0001 Move
Source 1
1<
Dest 0:1.2
1<
Converting counts to user units
— MOV
0002 Move
Source I:1.3
-13072<
Dest S:13
20000<
—— MOV
— Move
Source I:1.4
1<
Dest S:14
0<
—— DDV
Double Divide —
Source N9:12
5<
Dest N9:13
20000<
Overflow
Trap
s
LuJ
0

Figure B.26 like Figure B.23 uses the 32 bit Math register for the first double
divide. Next, the two 16 bit answers are swapped using temporary registers and
then a second Double Divide is performed. The math overflow bit is reset so
the SLC will not generate a fault.
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Figure B.26 (continued)
Multiple double divides with Byte swapping
Byte swapping needs to be done as the Double Divide Byte Swaps the answer
—— MOV
0002 Move
Source S:13
20000<
Dest N9:20
0<
—— MOV
— Move
Source S:14
0<
Dest N9:21
20000<
MOV
— Move
Source N9:20
0<
Dest S:14
0<
—— MOV
— Move
Source N9:21
20000<
Dest S:13
20000<
—— DDV
Double Divide
Source NO9:11
20000<
Dest N9:10
1<
Overflow
Trap
S:5
U
0
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Appendix C

Explicit Message Examples

These example’s use a SLC 5/04, 1747-SDN, and an ULTRA 100 Drive with

DeviceNet (Indexing version). In addition, these examples assume:

e The DeviceNet Scanner’s module is in Slot 1 of the SL.C chassis.

* Ladder programming is done using Rockwell Software:
RSLogix 500 (v 2.57.00.00),

* The DeviceNet network is configured using Rockwell Software:
RSNetWorx for DeviceNet (v 2.11.51.00), and

* All personal computer communication interfacing is done using Rockwell
Software: RSLinx (v 2.10.00.118).

Figure C.1
Example setup

SLC 500 CONTROLLER

PERSONAL COMPUTER 2 ULTRA 100
CHANNEL 0 7-SDN
DEVICENET
[ SCANNER
RS-232 CABLE
=]
000 DEVICENET CABLE

E T\

This Example Starts on page
Example 1: RAM Index Setup and Move C-2
Example 2: Display the Current Position in User Units C-17
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Example 1 This example will explain the steps required to setup and execute a RAM index
move using Explicit messages with the ULTRA 100 Drive with DeviceNet

RAM Index setup and Move (Indexing z%krs.iF())n). Data isgsent and received via instances of the Parameter
Object. Refer to page D-24 for a description of the Parameter Object instances
implemented in the ULTRA 100 Drive with DeviceNet. For purposes of this
example, we will assume that the system has already completed a homing
routine and the ULTRA 100 Drive with DeviceNet is enabled.

IMPORTANT For the purposes of this example the .RAM index will use
default value for the Speed, Acceleration, and Deceleration

of 500 rpm. The Host Index pointer already points to the
RAM index, but if another was to be selected then
Parameter 181 would need to be modified to point to the
required index.

Enable Host Index Control

The first Explicit Message will enable the Host Index Cntr]l (Parameter 171),
allowing the Host Index Pointer (Parameter 181) to determine which Index the
Drive will execute when a Start Index Command is given. The Start Index
Command will be accepted through either a correctly assigned digital input,
DeviceNet, or through a Host Mode command (Serial).

The message to be sent is contained in the Integer Data Table N10 from the
SLC Memory, beginning at N10:0 (Figure C.2.). The displayed values are in
hexadecimal and the table following the figure describes the origins of the
value of each wotd in the Integer Data Table N10.

Figure C.2
Explicit Message to Enable Host Index control

M10:0 { 7 1014 F

1010 1} 1} a 1}

DDE'—

N10: 20 0 0 il ] Ll
A 2]

[M10:0 | HadiH;IHexa’BED -]
S_l,lmbol:| | Eolumns:I‘IU vI

Desc | |

— Properties Usage | Help |

!

Data Address Description

N10:0 TXID = 1y, Command = 014 (execute)

N10:1 Port = 0y, Size of Data Field = 7 (bytes)

N10:2 Service = 10 (set), MAC ID = 14y (node address)
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To Ensure Explicit

Data Address Description (Continued)

N10:3 Class ID = Fyy (parameter object)

N10:4 Instance = ABy, (host index control)
N10:5 Attribute = 1y (parameter attribute value)
N10:6 Value =1y (set flag=1)

All examples use the value 01 for the Transmission
Identification (TXID) the valid range is from 1-255.

IMPORTANT

Figure C.3 will send the data from the Integer Data Table N10 in the SLC
memory to the scanner module. Even though we are only using 7 words of
data (N10:0 to N10:6), it is common practice to copy 32 words of data to the
scanner as different types of explicit messages can contain larger data sizes.
The scanner will read the data sent by the SLC to M0:1.224 and create an
explicit message. The explicit message will be placed in a queue and sent via
DeviceNet to the ULTRA 100 Drive with DeviceNet when Network traffic
permits.

Figure C.3
Copy data from SLC Processor to DeviceNet Scanner Module

Send Explicit Message data is only
Message sent once
B3:0 B3:1 CQP
J E [ OSR | Copy File
0 0 Source #N10:0
Dest #MO0:1.224
Length 32
Once the ULTRA 100 Drive with DeviceNet responds to the explicit message,
the scanner places the message in a buffer M1:1.224. Once the scanner has a
response, the explicit message response ready bit 1:1.0/15 is set high. Figure
C.4 will copy the response from the scannet's memory into the SLC Integer
data table N11 for verification (see Figure C.5). Itis common place to copy the
entire response buffer, containing 32 words of data as different explicit
message responses can contain larger data sizes.
Figure C.4
Read data from DeviceNet Scanner Module to SLC Processor
To Ensure Explicit
Explict Message Get Explicit Message Data is only
Response Ready Message Response Read Once
I:1 B3:0 B3:1 COP
5 E 7 E [OSR ] Copy File
15 1 1 Source  #M1:1.224
1747-SDN Dest #NT11:0
Length 32
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Figure C.5
Explicit Message response from ULTRA 100 via DeviceNet

2 3 4 5 & 7 ]
M11:0 ! f o0o01a o i i i i i i -
M11:10 0 ] ] ] ] ] ] ] ] ]
M11:20 0 ] ] ] ] ] ] ] ] ] =
] e

[N11:0 | Hadileem’BED v[
Symhok: | Colurnhsg: I 10 vl

Desc: | |

INTI ::II Properties Usage | Help |

d

Data Address Description

N11:0 TXID = 1y, Status = 01y (successful transaction)
N11:1 Port = 0y, Size of Data Field = 04 (No data sent by the ULTRA 100)
N11:2 Service = 90y (Successful response to a set),

MAC ID = 14y (node address)

Refer to Transaction header data fields on page A-8 for a list of possible status
values returned by the scanner in the lower byte of Word 0 of the Integer Data
Table N11 (in this example). A successful transaction is indicated by a status
code of one.

A successful set data response will have a 90y in the upper byte of Word 2. The
ULTRA 100 Drive with DeviceNet indicates a successful response by
returning the Service byte with the upper bit set to one. The Service byte will
be 94y, if an error response is returned.

Once determined that the message was successful, a clear buffer command
must be sent to the DeviceNet scanner module as shown in Figure C.6. Once
the scanner has received the clear buffer command the explicit message
response ready bit I:1.0/15 is set low.
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Figure C.6
Clear buffer response from scanner

[Nz | Hadileew’BCD v|
Syrbol: [ | Eolumns:lw vI

Desc | |

IN? ::II Properties Usage | Help |

i

Data Address | Description

N7:0 TXID = 1y, Command = 04y (clear response buffer)

Figure C.7 will send the data from the Integer Data Table N7 in the SLC
memory to the scanner module. This will clear the scannet’s response buffer
and allow the scanner to receive another explicit message.

Figure C.7
Clear the DeviceNet Scanner’s Response Buffer

To Ensure the

Send Buffer Response Buffer
Clear is cleared only once
B3:0 B3:1 — MOV
1F [ OSR ] Move
2 2 Source #N7:0
260<
Dest #M0:1.224
260<
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Set the RAM Index Type for Absolute Move

This Explicit message will set the type for the RAM index (Parameter 201), the
type of indexing move the RAM index will be set up for is an Absolute move.
The message to be sent is contained in the Integer Data Table N10 from the
SLC Memory, beginning at N10:0 (See Figure C.8). The displayed values are in
hexadecimal and the table following the figure describes the origins of the
value of each wotd in the Integer Data Table N10.

Figure C.8
Explicit Message to set the RAM Index Type

[N1D:D | Hadi”:lHexfBED vl

Syrbiol: | | Colurrs: I m - I

Desc: | |

M10 j Properties Usage | Help |

i

Data Address Description

N10:0 TXID = 1, Command = 014 (execute)

N10:1 Port = 0y, Size of Data Field = 7 (bytes)

N10:2 Service = 10 (set), MAC ID = 14y (node address)
N10:3 Class ID = Fy (parameter object)

N10:4 Instance = C9y (RAM index type)

N10:5 Attribute = 1y (parameter attribute value)

N10:6 Value = 1y (set flag = 1)

IMPORTANT All ex.arnp%es use the value Ol. for the Transmission
Identification (TXID) the valid range is from 1-255.

Figure C.9 will send the data from the Integer Data Table N10 in the SLC
memory to the scanner module. Even though we are only using 7 words of
data (N10:0 to N10:6), it is common practice to copy 32 words of data to the
scanner as different types of explicit messages can contain larger data sizes.
The scanner will read the data sent by the SLC to M0:1.224 and create an
explicit message. The explicit message will be placed in a queue and sent via
DeviceNet to the ULTRA 100 Drive with DeviceNet when Network traffic
permits.
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To Ensure Explicit

Figure C.9

Copy data from SLC Processor to DeviceNet Scanner Module

Send Explicit Message data is only
Message sent once
B3:0 B3:1 COP
3 E [ OSR | Copy File
0 0 Source #N10:0
Dest #MO0:1.224
Length 32
Once the ULTRA 100 Drive with DeviceNet responds to the explicit message,
the scanner places the message in a buffer M1:1.224. Once the scanner has a
response, the explicit message response ready bit 1:1.0/15 is set high. Figure
C.10 will copy the response from the scanner's memory into the SLC Integer
Data Table N11 for verification (See Figure C.11). It is common place to copy
the entire response buffer containing 32 words of data, as different explicit
message responses can contain larger data sizes.
Figure C.10
Read data from DeviceNet Scanner Module to SLC Processor
Explict Message Get Explicit Message Data is only
Response Ready Message Response Read Once
B3:0 B3:1 ’7 COP————
1E [ OSR | Copy File
1 1 Source #M1:1.224
1747-SDN Dest #N11:0
Length 32
Figure C.11

Explicit Message response from ULTRA 100 via DeviceNet

Offset

i=2 Data File N11 [hex) -

- EXP_READ
1 -

0 5014 1}
1] 1] 1]
1} 1} 1}

a
1}
1]
1}

o o ol
o o o |fa
o o oS

-- Explicit Mezzage Read from Ultra 100 via Devic..

=]
o o o |

| Hadi”:IHem’BED 'I
| Colurnhsg: I 10 vl

o=

He

Desc: |

|N11 :II

Froperties |

Usage |

Help |

Data Address Description

N11:0 TXID = 1y, Status = 01y (successful transaction)

N11:1 Port = 0y, Size of Data Field = 04 (No data sent by the ULTRA 100)
N11:2 Service = 90 (Successful response to a set),

MAC ID = 14y (node address)

Refer to Transaction header data fields on page A-8 for a list of possible status
values returned by the scanner in the lower byte of Word 0 of the Integer Data
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Table N11 (in this example). A successful transaction is indicated by a status
code of one.

A successful set data response will have a 90y in the upper byte of Word 2. The
ULTRA 100 Drive with DeviceNet indicates a successful response by
returning the Service byte with the upper bit set to one. The Service byte will
be 94y, if an error response is returned.

Once determined that the message was successful, a clear buffer command
must be sent to the DeviceNet scanner module as shown in Figure C-12. Once
the scanner has received the clear buffer command, the explicit message
response ready bit I:1.0/15 is set low.

Figure C.12
Clear buffer response from scanner

= Data File N7 (hex) - INTEGER [_TO[=]

ffs 1 2 3 4 § ]

BI7:0 1} 0 1} 0 1} 0 1} 0 0 -
BI7: 10 0 1} 0 1} 0 1} 0 1} 0 0

BI7: 20 0 1} 0 1} 0 1} 0 1} 0 0

= 2]
[M70 | HadiH:IHexHBCD - |
Syrbol: [ | Calurmrs: I 10 = I

Desc | |

IN? ::II Properties Usage | Help |

i

Data Address | Description

N7:0 TXID = 1y, Command = 04y (clear response buffer)

Figure C.13 will send the data from the Integer Data Table N7 in the SLC
memory to the scanner module. This will clear the response buffer and allow
the scanner to receive another explicit message.

Figure C.13
Clear the DeviceNet Scanner’'s Response Buffer

To Ensure the

Send Buffer Response Buffer
Clear is cleared only once
B3:0 B3:1 — MOV————
] [ [ OSR j Move
2 2 Source #NT7:0
260<
Dest #MO0:1.224
260<
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Set the RAM Index Position Using User Defined Scaling

The next explicit message will set the RAM Index position (Parameter 210) in
counts for the RAM index based on a user scaled value.

The message to be sent is contained in the Integer Data Table N10 from the
SLC Memory, beginning at N10:0 (Figure C.14.). The displayed values are in
hexadecimal and the table following the figure describes the origins of the
value of each word in the Integer Data Table N10.

Figure C.14
Explicit Message to set the RAM Index Position

[N1D:0 | HadiH:IHexfBCD v[
Symbiol; | Columns:lw vl

Desc | |

W10 ill Eropertiesl Usage | Help |

Data Address Description

N10:0 TXID = 1y, Command = 014 (execute)

N10:1 Port = Oy, Size of Data Field = Ay (bytes)

N10:2 Service = 10 (set), MAC ID = 144 (node address)
N10:3 Class ID = Fy (parameter object)

N10:4 Instance = D2}, (RAM index distance/position)
N10:5 Attribute = 1y (parameter attribute value)

N10:6 Lower Word of Data = 86A0y

N10:7 Upper Word of Data = 1y

IMPORTANT All ex'arnp%es use the value Ol. for the Transmission
Identification (TXID) the valid range is from 1-255.

Figure C.15 shows the conversion of a 32-bit user-scaled position value into
one in counts that the drive will recognize. The user value (in this case 5) is
multiplied with the scale factor value (in this case 20,000) for a result of
100,000. For this the 32 bit math register is used and has to be enabled (this is
the purpose of rung 0000). The 32 bit result will be moved into the Explicit
message and the Math Overflow bit reset so the SL.C will not fault. The
message is then ready to be sent from the Integer Data Table N10 in the SL.C
memory to the scanner module. Even though we are only using 8 words of
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data (N10:0 to N10:7), it is common practice to copy 32 words of data to the
scanner as different types of explicit messages can contain larger data sizes.
The scanner will read the data sent by the SLC to M0:1.224 and create an
explicit message. The explicit message will be placed in a queue and sent via
DeviceNet to the ULTRA 100 Drive with DeviceNet when Network traffic

permits.
Figure C.15
Setting the absolute position in counts
Ensures that the 32-bit Math Register is selected
Math Overflow
First Pass Selected
S:1 S:2
0000 == 9
15 14
Converting user units to counts
MUL
0001 Multiply
Source A #N9:10
5<
Source B #NO9:11
20000<
Dest #N9:12
31072<
Taking the 32-bit answer from the Math Register and moving it to the Explicit Message
—— MOV
0002 Move
Source S:13
-31072<
Dest N10:6
-31072<
—— MOV
Move
Source S:14
1<
Dest N10:7
1<
Overflow
Trap
S:5
W
0
Copy data from SLC Processor to DeviceNet Scanner Module
To ensure Explicit
Send Explicit Message Data is only
Message sent once
B3:0 B3:1 — Ccop
0003 1 E [ OSR ] Copy File
0 0 Source #N10:0
Dest #MO0:1.224
Length 32
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Figure C.16
Math Status

7 Data File 52 - STATUS

Main I Froc I Scan Times  Math |IEI I I:hanEII EhDNDdesI Chan 1 I Debugl Enars I‘ I ’I

bath Overflow Selected 5:2/14 = b ath Feqister (lo word] 5:13 = [.21072
Owerflow Trap 5:5/0 = @ M ath Register (hi word) 514

Carry 5:0/0 =[g] Math Register (32 bit] 514 - 5:13 = [N
Dverflow 5:041 =[g]

Zero Bit 5:0/2 =
Sign Bit 5:0/3 =

Floating Point Flag Disable 5:34/2 = @

R adix: I Shuctured v I
I‘32 ﬂ Eropertiesl Usage | Help |

IMPORTANT Ifa s.caling value.that is higher than 32,767 is nefaded, the
Multiply (MUL) in rung 0001 can be replaced with a

Computer (CPT) instruction using multiple multiplies as
shown in Figure C.17.

Figure C.17
Computing multiple multiplys command
—— CPT
Compute
Dest N9:13

0<
Expression (N9:10*N9:11) * N9:12

Once the ULTRA 100 Drive with DeviceNet responds to the explicit message
the scanner places the message in a buffer M1:1.224. Once the scanner has a
response the explicit message response ready bit 1:1.0/15 is set high. Figure
C.18 will copy the response from the scanner’s memory into the SLC Integer
data table N11 for verification (see See Figure C.19 on page C-12). Itis
common place to copy the entire response buffer, containing 32 words of data,
as different explicit message responses can contain larger data sizes.

Figure C.18
Read data from DeviceNet Scanner Module to SLC Processor

To Ensure Explicit

Explict Message Get Explicit Message Data is only
Response Ready Message Response Read Once
I:1 B3:0 B3:1 COopP
H F H F [Osr} Copy File
15 1 1 Source  #M1:1.224
1747-SDN Dest #N11:0
Length 32
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Figure C.19
Explicit Message response from ULTRA 100 via DeviceNet

:-_::4 Data File N11 [hex) -- EXP_READ -- Explicit Message Read from Ultra 100 via Devic... [Hj=] E3

2 9 4 5 [ 7 g
Mil:0 ] f 0 5014 0 ] ] i} 0 0 0 -
M11:10 a ] ] a0 a a 0 a0 a0 i}
MLll:z0 ] ] ] ] ] ] ] ] ] ] j
KT >

[M11:0 | Hadm|HeHxBCD v|
Syrbol: | ] Calurminz: I 1 'I

Desc: | |

|N11 jl Properties Usage | Help |

i

Data Address Description

N11:0 TXID = 1, Status = 01 (successful transaction)
N11:1 Port = 0y, Size of Data Field = 0, (No data sent by the ULTRA 100)
N11:2 Service = 90y (Successful response to a set),

MAC ID = 14y (node address)

Refer to Transaction header data fields on page A-8 for a list of possible status
values returned by the scanner in the lower byte of Word 0 of the Integer Data
Table N11 (in this example). A successful transaction is indicated by a status
code of one.

A successful set data response will have a 90y in the upper byte of Word 2. The
ULTRA 100 Drive with DeviceNet indicates a successful response by
returning the Service byte with the upper bit set to one. The Service byte will
be 94y, if an error response is returned.

Once determined that the message was successful, a clear buffer command
must be sent to the DeviceNet scanner module as shown in Figure C.20. Once
the scanner has received the clear buffer command, the explicit message
response ready bit 1:1.0/15 is set low.
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Send Buffer
Clear

Figure C.20
Clear buffer response from scanner

=1 Data File N7 (hex) - INTEGER

fse 1z 4 5 6 7 8 8
7: 0 ¢ o o o o o 0 0 O -
7: 10 ¢ o o o o o o 0 0 @
N7: 20 ¢ o o o o o o 0 0 @

FIEl ~[]
[N7-0 | Hadm]Hex;BCD - |
Syrbiot; | Calurnns: I 0 = I

Desc | |

IN? ill Properties Usage | Help |

i

Data Address | Description

N7:0 TXID = 1, Command = 01y (successful transaction)

Figure C.21 will send the data from the Integer Data Table N7 in the SLC
memory to the scanner module. This will clear the scanners’s response buffer
and allow the scanner to receive another explicit message.

Start Index Command

Figure C.21
Clear the DeviceNet Scanner’'s Response Buffer

To Ensure the
Response Buffer
is cleared only once

B3:0 B3:1 MOV
4 F [ OSR ] Move
2 2 Source #N7:0
260<
Dest #MO0:1.224
260<

This next Explicit message will be the start index command and the move will
be initiated when the message reaches the ULTRA 100 Drive with DeviceNet.
The message to be sent is contained in the Integer Data Table N10 from the

SLC Memory, beginning N10:0 (See Figure C.22). The displayed values are in
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hexadecimal and the table following the figure describes the origins of the
value of each word in the Integer Data Table N10.

Figure C.22
Explicit Message to send the Start Index Command

=2 Data File N10 [hex) -

Offset 1

1 1} 1}
BI10:10 0 0 0 0 0 i i i i
pIi0:20 1} i} 0 a a 1} 1} 1} 1} ;I
S ~0

[N1m0 | Hadix;lHexHBCD v|
Symbol:| | Columns:l‘]lj vI

Desc: | |

M10 jl Eropertiesl Usage | Help |

Data Address | Description

N10:0 TXID = 1y, Command = 01y (execute)

N10:1 Port = 0y, Size of Data Field = 7 (bytes)

N10:2 Service = 104 (set), MAC ID = 14y, (node address)
N10:3 Class ID = Fy (parameter object)

N10:4 Instance = B3 (start index command)

N10:5 Attribute = 1y (parameter attribute value)

N10:6 Value = 1y (set flag = 1)

IMPORTANT All ex'amp%es use the value 01' for the Transmission
Identification (TXID) the valid range is from 1-255.

Figure C.23 will send the data from the Integer Data Table N10 in the SLC
memory to the scanner module. Even though we are only using 7 words of
data (N10:0 to N10:6), it is common practice to copy 32 words of data to the
scanner as different types of explicit messages can contain larger data sizes.
The scanner will read the data sent by the SLC to M0:1.224 and create an
explicit message. The explicit message will be placed in a queue and sent via
DeviceNet to the ULTRA 100 Drive with DeviceNet when Network traffic
permits.

IMPORTANT Once the Explicit message is received by the ULTRA 100

Drive with DeviceNet the move will start even if the
Acknowledgment has not been received by the SLC.
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To Ensure Explicit

Send Explicit Message data is only
Message sent once
B3:0 B3:1 Ccop
3k [ OSR | Copy File
0 0 Source #N10:0
Dest #MO0:1.224
Length 32

Figure C.23
Copy data from SLC Processor to DeviceNet Scanner Module

Once the ULTRA 100 Drive with DeviceNet responds to the explicit message,
the scanner places the message in a buffer M1:1.224. Once the scanner has a
response, the explicit message response ready bit 1:1.0/15 is set high. Figure
C.24 will copy the response from the scannet's memory into the SLC Integer
Data Table N11 for verification (See Figure C.25). It is common place to copy
the entire response buffer containing 32 words of data as different explicit
message responses can contain larger data sizes.

Figure C.24
Read data from DeviceNet Scanner Module to SLC Processor

Explict Message Get Explicit Message Data is only
Response Ready Message Response Read Once
I:1 B3:0 B3:1 —— COP
] E 1E [OSR] Copy File -
15 1 1 Source  #M1:1.224
1747-SDN Dest #N11:0
Length 32

Figure C.25
Explicit Message response from ULTRA 100 via DeviceNet

:-_;:4 Data File H11 [hex] -
0 1 2

Offset

- -]
[NT1:0 | HadixIHem’BCD v[
Symhok: | Columns: I 10 'I
Desc: | |

Froperties

|N11 :II

d

Uszage | Help |

Data Address Description
N11:0 TXID = 1y, Status = 01y (successful transaction)
N11:1 Port = 0y, Size of Data Field = 0 (No data sent by the ULTRA 100)
N11:2 Service = 90 (Successful response to a set),
MAC ID = 14y (node address)

Refer to Transaction header data fields on page A-8 for a list of possible status
values returned by the scanner in the lower byte of Word 0 of the Integer Data
Table N11 (in this example). A successful transaction is indicated by a status
code of one.
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A successful set data response will have a 90y in the upper byte of Word 2. The
ULTRA 100 Drive with DeviceNet indicates a successful response by
returning the Service byte with the upper bit set to one. The Service byte will
be 94y, if an error response is returned.

Once determined that the message was successful, a clear buffer command
must be sent to the DeviceNet scanner module. As shown in Figure C.26, once
the scanner has received the clear buffer command, the explicit message
response ready bit 1:1.0/15 is set low.

Figure C.26
Clear buffer response from scanner

ata File N7 [hex] - INTEGER

17:0 u] u] u] u] u] u] u] o o -
7:10 0 il il il il il il a a a
u] u] u] u] u] u] u] o o

=
ol

[N7.0 | HadiH;IHem’BCD .[
Syrmbol; | Columns:l‘lﬂ vl

Desc:

IN? ill Properties Uzage | Help |

d

Data Address | Description

N7:0 TXID = 1y, Status = 01y (successful transaction)

Figure C.27 will send the data from the Integer Data Table N7 in the SLC
memory to the Scanner Module. This will clear the response buffer and allow
the scanner to receive another explicit message.

Figure C.27
Clear the DeviceNet Scanner’'s Response Buffer

To Ensure Explicit

Send Explicit Message data is only
Message sent once
B3:0 B3:1 CcOopP
q E [ OSR | Copy File
0 0 Source #N10:0
Dest #MO0:1.224
Length 32
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Example 2:
Display the Current
Position in User Units

This example will explain the steps required to read and convert the current
motor position using a user defined scale with the ULTRA 100 Drive with
DeviceNet (Indexing Version). Data is sent and received via instances of the
Parameter Object. Refer to Parameter Object, Instances ID 1-289 on

page D-25 for a description of the Parameter Object instances implemented in
the ULTRA 100 Drive with DeviceNet.

Read the Current Motor Position

The Explicit Message will request the Current Motor Position (Parameter 137).
The 32 bit response will be divided allowing the 16 bit answer available for
interpretation. The message to be sent is contained in the Integer Data Table
N10 from the SLC Memory, beginning at N10:0 (See Figure C.28). The
displayed values are in hexadecimal and the table following the figure describes
the origins of the value of each wotd in the Integer Data Table N10.

Figure C.28
Explicit Message to read the Current Motor Position

[N10:0 | HadiH;IHexa’BCD vI

Symhok: | Calurnins: I 10 - I

Desc: | |

W10 ill Properties Usage | Help |

i

Data Address Description

N10:0 TXID = 1, Command = 014 (execute)

N10:1 Port = 0y, Size of Data Field = 6 (bytes)

N10:2 Service = OFy (get), MAC ID = 144 (node address)
N10:3 Class ID = Fy, (parameter object)

N10:4 Instance = 89y (motor position)

N10:5 Attribute = 1y (parameter attribute value)

IMPORTANT All ex'arnples use the value 01' for the Transmission
Identification (TXID) the valid range is from 1-255.

Figure C.29 will send the data from the Integer Data Table N10 in the SLC

memory to the scanner module. Even though we are only using 6 words of
data (N10:0 to N10:5), it is common practice to copy 32 words of data to the
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scanner as different types of explicit messages can contain larger data sizes.
The scanner will read the data sent by the SLC to M0:1.224 and create an
explicit message. The explicit message will be placed in a queue and sent via
DeviceNet to the ULTRA 100 Drive with DeviceNet when Network traffic
permits.

Figure C.29
Copy data from SLC Processor to DeviceNet Scanner Module

To Ensure Explicit

Send Explicit Message data is only
Message sent once
B3:0 B3:1 corp
H F [ OSR ] Copy File
0 0 Source #N10:0
Dest #MO0:1.224
Length 32
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Once the ULTRA 100 Drive with DeviceNet responds to the explicit message,
the scanner places the message in a buffer M1:1.224. Once the scanner has a
response, the explicit message response ready bit 1:1.0/15 is set high. Figure
C.30 will copy the response from the scanner's memory into the SLC Integer
Data Table N11 for verification (See Figure C.31). It is common place to copy
the entire response buffer containing 32 words of data as different explicit
message responses can contain larger data sizes.

The Motor position is located in N11:3 and N11:4 as shown in Figure C.32.
The motor position can be scaled into a user defined value by placing the data
into the 32 bit math register (See MOV instructions in Figure C.30) and
performing a Double Divide, with the answer being placed in N9:10. The
Math Overflow bit is reset so the SLC will not generate a fault. Figure C.31
shows the raw data (from N11:3 and N11:4) being reassembled in the 32 bit
Math Register.
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Figure C.30
Read data from DeviceNet Scanner Module to SLC Processor Current Motor
Math Overflow
First Pass Selected
S:1 S:2
L LY
1 L
15 14
To ensure Explicit
Explicit Message Get Explicit Message Data is only
Response ready Message Response read once
1:1 B3:0 B3:1 Ccop
] [ ] = [ OSR ] Copy File
15 1 1 Source  #M1:1.224
1747-SDN Dest #N11:0
Length 32
MOV
Move
Source N11:3
-13072<
Dest S:13
-13072<
MOV
Move
Source N11:4
1<
Dest S:14
1<
DDV
Double Divide
Source NO:11
20000<
Dest N9:10
5<
Overflow
Trap
S:5
(U3
0
Figure C.31

Position in the Math Register

(=]

Data File 52 -- STATUS

tdain IF'rDc IScanTimes Math |IEI

b ath Owerflow Selected 5:2/14 =
Dwerflow Trap 5:5/0 = 1]

Cary 5:0/0 =[]

Overflow 5:041 = @
[0]

Zemo Bit 5:0/2 =
Sign Bit 5:0/3 =

I Ehan[ll EhDNDdesI Chan 1 I Debugl Errars I‘ I ’I
Math Fiegister [lo ward] 5:13 =

M ath Register [hi word] 5:14 = 4

Math Fregister (32 bit) 514 - 5:13 =

Floating Point Flag Disable 52442 = @

[ 0] x|

Properties |

Uszage |

Fiadix: I Shuctured - I
Help |
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Figure C.32

Explicit Message response from ULTRA 100 via DeviceNet

M1l:0

E‘: Data File N11 [hex] -

- Explicit Message Read from Ulira 100 via Device... [l[=] E3 I

- EXP_READ
1 2 3
4 3E14 &6a0

(= | =

o o o|f=d
o o o

o @
o o o

M11:10 0 0 0 u]
I1l:z0 i} 0 1} 1] a ;I
s 2]
| | Radic[HewBCD =]
Symbol: [ | Calumns: IE
Desc: | |

|N11 j

Empertiesl Usage | Help |

Data Address Description

N11:0 TXID = 1, Status = 01 (successful transaction)

N11:1 Port = Oy, Size of Data Field = 4y, (4 bytes of data sent by the ULTRA
100)

N11:2 Service = 8Ey (Successful response to a set),
MAC ID = 14y (node address)

N11:3 Lower Byte of Data = 86A0y

N11:4 Upper Byte of Data = 1y

Refer to Transaction header data fields on page A-8 for a list of possible status
values returned by the scanner in the lower byte of Word 0 of the Integer Data
Table N11 (in this example). A successful transaction is indicated by a status
code of one.

A successful Get data response will have a 8Ey in the upper byte of Word 2.
The ULTRA 100 with DeviceNet indicates a successful response by returning
the Service byte with the upper bit set to one. The Service byte will be 94y, if

an error response is returned.

If a scaling value that is higher than 32,767 is needed then Multiple Double
Divides are required with byte swapping between the Double Divides.
Attention needs to be taken as a 32 bit result from a Double Divide is byte
swapped and needs to be swapped back in order to determine the answer in
user units, as shown in Figure C.33.

Figure C.33 like Figure C.30 uses the 32 bit Math register for the first double
divide. Next, the two 16 bit answers are swapped using temporary registers and
then a second Double Divide is performed. The math overflow bit is reset so
the SLC will not generate a fault.

Figure C.33
Multiple double divides with Byte swapping
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0000

0001

Ensures that the 32 bit Math Register is selected
Math Overflow
First Pass Selected
S:1 S:2
IF i
15 14
To ensure Explicit
Explicit Message Get Explicit Message Data is only
Response ready Message Response read once
I:1 B3:0 B3:1 —— COP
4 JE [ OSR ] Copy File
15 1 1 Source  #M1:1.224
1747-SDN Dest #N11:0
Length 32
—— MOV
Move
Source NI11:3
-13072<
Dest S:13
-13072<
—— MOV-
Move
Source NI11:4
1<
Dest S:14
1<
—— DDV
Double Divide
Source NO:12
5<
Dest N9:13
20000<
Overflow
Trap
S:5
Iqop!
0
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Figure C.33 (continued)
Multiple double divides with Byte swapping

Byte swapping needs to be done as the Double Divide Byte Swaps the answer

0002
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— MOV
Move
Source S:13
20000<
Dest N9:20
0<
—— MOV
Move
Source S:14
0<
Dest N9:21
20000<
MOV
Move
Source N9:20
0<
Dest S:14
0<
—— MOV
Move
Source N9:21
20000<
Dest S:13
20000<
— DDV
Double Divide
Source N9:11
20000<
Dest No:10
1<
Overflow
Trap
S:5
U
0
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Figure C.34
Clear buffer response from scanner

1 Data File N7 [hex] -- INTEGER

° | |

L]

[N7-0 | Hadm]Hex;BCD - |
Syrbiot; | Calurnns: I 0 = I

Desc |

IN? ill Eropertiesl Usage | Help |

Data Address | Description

N7:0 TXID = 1y, Command = 04y (clear response buffer)

Figure C.35 will send the data from the Integer Data Table N7 in the SLC
memory to the scanner module. This will clear the scannet’s response buffer
and allow the scanner to receive another explicit message.

Figure C.35
Clear the DeviceNet Scanner’s Response Buffer

To Ensure the

Send Buffer Response Buffer
Clear is cleared only once
B3:0 B3:1 — MOV
] [ [ OSR j Move
2 2 Source #NT7:0
260<
Dest #MO0:1.224
260<
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Appendix D

Programming Reference

The ULTRA 100 Drive with DeviceNet implements a vendor-specific device
profile - Rockwell Automation Miscellaneous (Device Type: 73hex) which is
similar to the DeviceNet Generic Device Type (Device Type: 00hex).

The configuration data and behaviors implemented in the ULTRA 100 Drive
with DeviceNet are defined using object modeling. The ULTRA 100 Drive
with DeviceNet is modeled as a collection of objects. An Object is a collection
of related attributes and services. An attribute is an externally visible
characteristic or feature of an object, while a service is a procedure an object
can perform.

This term Means

Object Representation of a particular type of data component within the
DeviceNet node.

Instance Specific occurrence of an Object.

Service Function preformed by an Object.

Attribute Description of a characteristic or feature of an Object. They provide status

information or govern the operation of an Object.
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Programming Reference

Obiect Model The Object Model represents the objects supported in the ULTRA 100 Drive

with DeviceNet.
The following table indicates:

* The object classes present in this device, and

* The number of instances present in each class.

Object Class Number of Instances
|dentity 5
Message Router 1
DeviceNet 1
Assembly 6
Connection 2 1/0 and 6 explicit
Parameter Indexing Drive - 289, Non-indexing Drive - 185
Parameter Group Indexing Drive - 25, Non-indexing Drive - 14
Acknowledge Handler 1
Figure D.1
Object Model

DeviceNet Network

DeviceNet Node

O gy

Class ID #5
0X05

Psﬁﬁﬂ“bh((”jec,

Class ID #4
0X04

04y

Class ID #2
0X02

7 ‘»“emr Group

O ClassID#16
0X10

& Ha””@ 2

S.
Class ID #43 &
0X2B

%

Wy Op, L ot amneter O,
Qeo’ﬁy @% eeNet o @Q\\oahon o%g & N
Class ID #1 Class ID #3 ULTRA 100 Cla%sXI(I)DF#15

0X01

0X03 (no public interface)
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How Objects Affect Behavior

The objects in the ULTRA 100 Drive with DeviceNet affect it’s behavior as

shown in the table below.

Object Effect on Behavior

Message Router No effect

DeviceNet Configures port attributes (node address, data rate, and BOI)
Assembly Defines I/0 data format

Connection Contains the number of logical ports into or out of the device
Parameter Provides a public interface to the device configuration data

Parameter Group

Provides an aid to device configuration

Acknowledge Handler

Manages the reception of message acknowledgments

The Defined Object Interface

The objects in the ULTRA 100 Drive with DeviceNet have the interface listed

in the following table.

Object

Interface

Message Router

Explicit Messaging Connection Instance

DeviceNet Message Router
Assembly I/Q Connection or Message Router
Connection Message Router
Parameter Message Router

Parameter Group

Message Router

Acknowledge Handler

I/0 Connection or Message Router
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Object Addressing

The Media Access Control Identifier (MAC ID) is the common basis for
logically addressing separate physical components across DeviceNet. The
MAC ID is a unique integer assigned to each DeviceNet node that
distinguishes it specifically from among other nodes on the same network and
also is referred to as the node address.

Component | Description
Class ID The Class ID is a unique integer value assigned to each Object Class
accessible from the network. The ULTRA 100 supports an 8-bit Class ID.
Instance ID The Instance ID is a unique identification assigned to an Object Instance
that identifies it among all Instances of the same Class.
It is also possible to address the Class itself by utilizing the Instance ID
value zero (0). The ULTRA 100 supports an 16-bit Instance ID.
Attribute ID | The Attribute ID is a unique identification assigned to a Class attribute
and/or Instance attribute.
Figure D.2
Node Objects
MACID #1 MACID #2 MAC ID #4:0bject Class
#5:Instance #2:
Attribute #1
DeviceNet Network ribute /
,z"-__-‘\\\ -7
;7 Object \ 7
/ Class #5 \ Re
i \
| ] ) Attribute #1
\ ; H Attribute #2
“ S f Instance
[N AN . ’ \ #
T \
MAC ID #3 ‘\
AR Object
Class #5
o N v
- MAC ID #4
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Data Type Definitions

Mnemonic

Description

WORD

16-bit word, (2 bytes)

UINT

Unsigned integer (2 bytes)

INT

Signed integer (2 bytes)

BOOL

Boolean (1 byte)

SINT

Signed Short integer (1 byte)

DINT

Signed Double integer (4 bytes)

USINT

Unsigned Short integer (1 byte)

UDINT

Unsigned Double integer (4 bytes)

SHORT_STRING

Character string
(1 byte per character, 1 byte length indicator)

BYTE Bit string, (1 byte)
DWORD Bit string, (4 bytes)
Identity Obiect This object supports identification, information about the device, and reset
(CI ass ID 01 ) service. The interface card implements five Identity Objects; one for the whole
H device and four that represent various firmware components.

Identity Object,

Attribute for Instance ID = 0 (Class Attributes)

Attr | Access | Attribute Type | Description Semantics

ID |Rule Name of Values

2 Get Max Instance | UINT | Maximum instance The largest instance
number of an object number of a created
currently created in object at this class
this class level of the | hierarchy level.
device.

Identity Object,

Instances ID 1-5

Instance ID | Description

1 ULTRA 100

ULTRA 100 Main Firmware
ULTRA 100 Boot Firmware

ULTRA 100 DeviceNet Interface Board Boot Firmware

2
3
4
5

ULTRA 100 DeviceNet Interface Board Main Firmware

Publication 1398-5.4 - December 1999



D-6 Programming Reference

Publication 1398-5.4 - December 1999

Identity Object,

Attributes of Instances ID 1-5

Attr. | Access | Attribute Type Description Semantics

ID |Rule Name of Values

1 Get Vendor ID UINT Identification of | 01 = Rockwell
each vendor by Automation/
number Allen-Bradley

2 Device Type Indication of Instance 1: 115 =
general type of Rockwell
product. Automation

Miscellaneous
105 = Returned by

Instance #2-5

(sub-component)

3 Product code Identificationofa | Instance 1:
particularproduct | 06 = 1398-DDM-005-DN
of an individual | 07 = 1398-DDM-009-DN
vendor 08 = 1398-DDM-019-DN

09 = 1398-DDM-005X-DN
10 = 1398-DDM-009X-DN
11 =1398-DDM-019X-DN
Instances 2-5:
01 = (Firmware)
4 Revision STRUCT | Revision of the
of: item the Identity

Major USINT | Object Major Revision

Minor USINT | represents. Minor Revision

5 Status WORD | This attribute See table: Identity
represents the Object, Status
current status of | Description of Attribute
the entire device. | ID #5
Its value changes
as the state of
the device
changes.

6 | Serial Number | UDINT | Serial number of | Unique identifier for each
device device.

7 Product Name | SHORT_ | Readable Unique identifier for each

STRING | identification product.

Identity Object,

Status Description of Attribute ID #5

Bit (s) Description Semantics of Values

0 Owned TRUE = device has an owner

1 0 =Reserved

2 Configured Always =0

3 0 = Reserved

4,5,6,7 Vendor specific
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Identity Object,
Status Description of Attribute ID #5 (Continued)
Bit (s) Description Semantics of Values
8 Minor recoverable Always =0
fault
9 Minor unrecoverable | Always =0
fault
10 Major recoverable TRUE if self diagnosis detects a major fault
fault
11 Major unrecoverable | Always =0
fault
12,13 Reserved, setto 0
14,15
Identity Object,
Common Services
Service Service Service
Code Implemented for | Name Description
Class | Instance
0k, Yes Yes Get_Attribute_Single | Returns the contents of the
specified attribute.
05, No Reset Invokes the Reset service for
the device.
My Yes n/a Find_Next_Object_ Causes the specified Class to
Instance search and return a list of
instance IDs of existing
instances of the Identity
object.
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Message Router Object

(Class ID 02,)

DeviceNet Object
(Class ID 03,)

Publication 1398-5.4 - December 1999

The Message Router Object provides a messaging connection point through

which a Client may address a service to any object class or instance residing in

the physical device.

Message Router Object,
Attributes of Instance ID =1

Attr. | Access | Attribute Type Description Semantics

ID | Rule Name of Values

2 Get Number Available | UINT Maximum number | Count of the max
of connections number of
supported connections

supported

3 Number active Number of Current count of
connections the number of
currently used by | connections
system allocated to
components system

communication
4 Active connections | ARRAY | A list of the Array of system
of: UINT | connection IDs of | connection IDs

the currently active
connections

Message Router Object,

Common Services

Service Service Service

Code Name Description

1] Get_Attribute_Single | Returns the contents of the specified attribute

The DeviceNet Object provides configuration and status attributes of a
DeviceNet port.

DeviceNet Object,

Attribute of Instance ID = 0 (Class Attribute)

Attr. ID | Access | Attribute | Type | Description Semantics
Rule Name of Values
1 Get Revision | UINT | Revision of the DeviceNet object | =2

Class definition upon which the
implementation is based.
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DeviceNet Object,
Attributes of Instance ID =1
Attr. | Access | Attribute | Type Description Semantics
ID |Rule Name of Values
1 Set MAC ID USINT Node Address Range 0-63
2 Baud Rate Data Rate 0=125K,
1 =250K,
2 =500K
“Set” is only supported if the MAC ID and Data Rate are programmable.
Refer to Setting rotary DIP switches to node address and data rate on page 4-1
3 Set Bus OFF BOOL Bus-OFF Interrupt | Default=0
interrupt
(BOI)
4 Bus OFF USINT Number of times | Range 0-255
Counter CAN went to the
bus-OFF state
5 Get Allocation | STRUCT of:
information | BYTE Allocation Choice | Refer to the
(1 byte) DeviceNet Object
USINT definition in the
+ Master MAC | DeviceNet
ID (1 byte) Specification
Range 0-63, 255
Modified via
Allocate only.
6 MAC ID BOOL The Node 0 =No Change
Switch Address 1 = Change since
Changed Switch(es) have | last Reset or
changed since power-up
last power-up/
reset.
7 Baud Rate The Baud Rate 0 =No Change
Switch Switch(es) have | 1 = Change since
Changed changed since last Reset or
last power-up/ power-up
reset.
E MACID [ USINT Actual value of | Range 0-63
Switch Node Address
Value switch(es) or
EEPROM value if
programmable.
9 Baud Rate Actual value of Range 0-2
Switch Baud Rate
Value switch(es),

EEPROM value if
programmable, or
operating value
afteranautobaud
was completed.
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Assembly Object
(Class ID 04.)
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DeviceNet Object,
Common Services

Service Service Service
Code Name Description
0k, Get_Attribute_Single Returns the contents of the

specified attribute.

104 Set_Attribute_Single Modifies the specified attribute.

DeviceNet Object,
Class Specific Services

Service Service Service
Code Name Description
4B, Allocate_Master/ Requests the use of the Predefined

Slave_Connection_Set Master/Slave Connection Set.

4C, Release_Group_2_
Identifier_Set

Indicates that the specified
Connections within the Predefined
Master/Slave Connection Set are
no longer desired. These
connections are to be released
(deleted).

The DeviceNet Specification defines Assembly Objects as objects that “bind
attributes of multiple objects to allow data to or from each object to be sent
over a single connection.” The ULTRA 100 Drive with DeviceNet uses
Assembly Objects to send data to and from a Master (scanner) device over an
I/O connection. The terms “Input” and “Output” are defined from the
scanner’s point of view. ULTRA 100 Drive with DeviceNet Output
Assemblies are defined as the information that is “output” by the scanner and
consumed by the ULTRA 100. Input Assemblies are the status information
that is consumed by the scanner or are the scanner’s “input.” The ULTRA 100
Drive with DeviceNet allows the user to choose between various Input and
Output Assemblies, thereby choosing the data format of the messages that are
passed back and forth between the ULTRA 100 Drive with DeviceNet and the
scanner on the I/O connection.

In addition, the user can send explicit messages to the Input and Output
Assemblies. “Explicit message writes” to an Output Assembly, can perform
control functions. Therefore, “explicit message writes” are only allowed when
the Master (scanner) is not actively controlling the drive via I/O messaging
and the “message write” is done through a connection with a time-out value
not equal to zero. After a write, any time-out or closure of the connection may
cause the drive to fault. Refer to Using Explicit Messaging to Control the
ULTRA 100 on page D-22. This manual may refer to “Input and Output
Assemblies” as “response” and “command” Assemblies respectively.
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Assembly Object,
Attributes of Instance ID = 0 (Class Attributes)
Attr. ID | Access | Attribute | Type | Description Semantics
Rule Name of Values
1 Get Revision UINT | Revision of this The current value
object. assigned to this attribute
is two (02).
2 Max Maximum instance | The largest instance
Instance number of an number of a created
object currently object at this class
created in this hierarchy level.
class level of the
device.

The following Assembly Objects are implemented in the drive and buffer I/O
in the following fashion (RO = Read Only, R/PW = Read/Write Protected).

Assembly Object,
InstanceID=1-6
ID Type Access | Description
1 Static Output | N/A Null
2 Static Input | RO Logic (Drive) Status
3 Static Output | R/PW Logic Command
4 Static Input | RO Logic Status and Feedback Data
5 Static Output | R/PW Logic Command and Feedback Data Pointer
6 R/PW Logic Command, Feedback Data Pointer,
Command Data
Assembly Object,
Attribute of Instances ID 1 -6
Attr ID Access Attribute Type
Rule Name
3 Get Data ARRAY
Assembly Object,
Common Services
Service Service Service
Code Implemented for Name Description
Class | Instance
1] Yes Yes Get_Attribute_Single | Returns the contents of the
specified attribute.
10k, No Set_Attribute_Single | Modifies an attribute value.
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Parameter DNet I/O Format (Parameter 283 - Index Drive, Parameter 179 -
Non-indexing Drive) must be programmed to select the appropriate
assemblies to be sent over an I/O connection. The choice of which Input and
Output Assembly to use should be based on what sort of information is
appropriate in a particular system. The Assembly Object, I/O Format Type
Selection Table lists the input and output assemblies exchanged over an I/O
messaging connection.

Assembly Object,

1/0 Format Type

DeviceNet /0 | Output (command) | Input (response) Input (response)

Format Assembly Instance | Assembly Instance | Assembly Instance
ID used for Polled, | ID used for ID used for Change
Change of State, Polled 1/0 of State and Cyclic
and Cyclic 1/0 Messaging Messaging
Messaging

Type 1 1(0 bytes) 2 (4 bytes) 2 (4 bytes)

Type 2 3 (2 bytes) 2 (4 bytes) 2 (4 bytes)

Type 3 5 (3 bytes) 4 (8 bytes) 2 (4 bytes)

Type 4 6 (8 bytes) 4 (8 bytes) 2 (4 bytes)

Refer to the Parameter Objects for more information about the DNet I/0 Format

parameter.

IMPORTANT

If the DNet I/O Format parameter is modified, the user
has to either power cycle the Drive, reset the Drive, or

remove and reapply DeviceNet power for the Drive to use

the modified value.

The following tables desctibe the data format of the Output (command) data
Assemblies.

Assembly Object,

Output (command) Assembly for Instance ID =1

Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0

(No data)

Assembly Object,

Output (command) Assembly for Instance ID =3

Byte Bit? Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

0 Preset Select | Preset Select | Operation Mode | Reserved Follower | Integrator Torque

B A Override Enable Inhibit Override

1 Enable Fault Reset Start Homing Remove Disable | Define Start Index | Preset
Command Serial Home Select C
Offset
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Assembly Object,
Output (command) Assembly for Instance ID =5
Byte Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit2 Bit 1 Bit0
0 Preset Preset Operation Mode Reserved Follower Integrator Torque
Select B Select A Override Enable Inhibit Override
1 Enable Fault Reset | Start Homing Remove Disable Define Start Index Preset Select
Command Serial Home C
Offset
2 Reserved Feedback Data Pointer
Assembly Object,
Output (command) Assembly for Instance ID = 6
Byte Bit?7 Bit 6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 Preset Select | Preset Select | Operation Reserved Follower Integrator Torque
B A Mode Enable Inhibit Override
Override
1 Enable Fault Reset | Start Homing | Remove Disable Define Home | Start Index | Preset Select
Command Serial C
Offset
2 Reserved Feedback Data Pointer
3 Write Reserved Command Data Pointer
Command
Data
4 Command Data Value - Low byte
5 Command Data Value - Low Middle byte
6 Command Data Value - High Middle byte
7 Command Data Value - High byte

Additional information regarding configuration, application, and use of the
Drive can be found in the ULTR.A 700 Series Drives Installation Mannal
(Pub 1398-5.2).

Logic Command

The first 16-bits in the Output (command) Assemblies are referred to as the
logic command. The logic command bits correspond to functions available via
the hardware digital inputs on the ULTRA 100 Drive with DeviceNet. The
ENABLE bit in the logic command is ‘OR’ed or ‘AND’ed with the hardware
ENABLE input as specified by the Enable Behavior parameter (Parameter 185
- Non-indexing Drive, Parameter 289 - Indexing Drive). If a function has not
been assigned to any of the hardware inputs, the corresponding logic
command bit exclusively controls the function. If a function has been assigned
to a hardware input, the corresponding logic command bit is ‘OR’ed with the
hardware input. Bits in the logic command can be masked off by using the
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Logic Command Mask parameter (Parameter 183 - Non-indexing Drive,
Parameter 287 - Indexing Drive). If a bit in the Logic Command Mask is zero
(0), then the corresponding bit in the logic command will be set to zero inside
the ULTRA 100. All of the logic command bits will be masked off (set to zero)
unless the Logic Command Mask parameter is changed from the default value
of zero (0).

IMPORTANT A transition on a }ogic commagd bit Wﬂl not be recognized
if the corresponding hardware input is active. Refer to the
description for the ENABLE bit for more information
regarding the interaction between the logic command
ENABLE bit and the hardware Enable input.

IMPORTANT Toggling more than one bit at one time may produce

indeterminate behavior.

For example, changing the Presets and transitioning the
Start Index from 0 to 1 may cause the previously selected
Index Preset to be executed.

Torque Override

This bit is used to force the drive into Torque Mode.
1 = Torque Mode
0 = Torque Override Input is low

Integrator Inhibit

This bit is used zero the velocity loop integrator.
1 = Inhibit Integrator
0 = Non-Inhibit Integrator

Follower Enable

This bit is used to allow the position loop to track the Position Command
when the Drive is set to a Position Follower Mode.

Operation Mode Override

1 = The Override Command Source (Parameter 114) is selected as the
command source and the Override Drive Mode (Parameter 115) is
selected as the drive mode.

0 = Command Source (Parameter 112) and Drive Mode (Parameter 113) are
selected as the command soutce and drive mode.
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Selection Table of Presets

These bits are used to select a Velocity Preset, Torque Preset, or Index Select

Preset Select

C B A
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 1 1

Start Index

A rising edge (transition from 0 to 1) of the Start Index bit begins an indexing
move if the Drive's current Operation Mode is indexing (command source =
indexing). The Drive Mode (Parameter 113) should be set to Velocity Mode ot
else the velocity loop will be bypassed. A transition will not be recognized if a
hardware input configured as a Start Index is already active. This option is
only available on an Indexing Drive.

Define Home

A rising edge (transition from 0 to 1) causes the present motor position to be
selected as Home Position (Parameter 185). This means that the position
command is set to the Home Position, and the position feedback is
simultaneously set to its appropriate value according to the position error. This
option is only available on an Indexing Drive.

Disable Serial

This bit inhibits the serial communications port operation on the Drive.
1 = Serial communications disabled
0 = Serial communications enabled

Remove COMMAND Offset

A rising edge (transition from O to 1) causes the offset of the Analog
COMMAND Input to be measured (after averaging), and the Torque
COMMAND Input Offset and Velocity COMMAND Input Offset
parameters are set to the negative of this value to help reduce drift.
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Start Homing

A rising edge (transition from 0 to 1) causes the Drive to initiate the homing
routine. This option is only available on an Indexing Drive.

Fault Reset

A rising edge (transition from 0 to 1) will reset any detected Drive faults. If the
Drive Enable is high (1) the Drive will enable and unexpected motion may
happen.

Enable

The Enable bit enables the Drive (1 = enable, 0 = disable) depending on the
Hardware Enable input and the Enable Behavior parameter (Parameter 185 -
Non-index Drive and Parameter 289 - Indexing Drive). The Enable bit can be
configured to be 'OR'ed or '"AND'ed with the hardware enable by setting the
Enable Behavior parameter. If the Enable Behavior parameter is set to
Hardware OR DNet, then only one enable input has to be activated to enable
the drive. Otherwise, both enable inputs have to be activated to enable the
drive. The Host Control Mode (Parameter 169) can temporarily disable the
drive regardless of the hardware enable input and DeviceNet enable bit.

Feedback Data Pointer

The third byte in assemblies 5 and 6 contains a feedback data pointer that
selects the feedback data value. Refer to Assembly Object, Input (response)
Assembly for Instance ID = 4 on page D-19.

Assembly Object,

Feedback Data

Feedback Data Pointer | Description Data Type

0 Commanded Position DINT

1 Actual Position

2 Actual Velocity

3 Average Current DINT (a sign extended INT)
4 Fault Status DWORD
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Command Data

The command data pointer defines which command data should be updated in
the drive. The command data pointer selects one of the command data listed
in Assembly Object, Command Data table. The Write Command Data bit is
used to latch the command data value that is located in the last four bytes of
the Output (command) Assembly. A new command data value will be
accepted by the drive on the rising edge of the Write Command Data bit
(transition from 0 to 1) if the Write Data Busy/Ack bit (located in the Input
(response) Assembly - Instance 4) is low: 1 = busy, O = idle. The Write Data
Busy/Ack bit will be cleared when the Write Command Data bit is set to zero
(0) and the ULTRA 100 Drive with DeviceNet is not busy saving the
command data. The Write Command Data and Write Data Busy/Ack bits ate
ignored if the command Assembly is updated via an explicit message.

IMPORTANT If Assembly Object Instance ID 6 is updated via an I/O or

explicit message, the drive will act on the logic command
before reading the command data value. Therefore, the
drive will accept the logic command even though the
command data value may be invalid. If the Assembly
Object is updated via an I/O message, the ULTRA 100
Drive with DeviceNet sets the Write Data Error bit in the
Input (response) Assembly if the command data value is
invalid. If the Assembly Object is updated via an explicit
message, the Drive will return an error response if the
command data value is invalid.

Assembly Object,

Command Data

Command Data | Command Data Description Data Type | Parameter

Pointer Number

0x00 Null -

0x01 Host Setpoint Control Enable USINT 170

0x02 Host Velocity Setpoint DINT 172

0x03 Host Torque Setpoint INT 173

0x04 Host Setpoint Acceleration UDINT 174

0x05 Host Index Control USINT 171
Indexing Drive only

0x06 Host Index 181
Indexing Drive only

0x07 RAM Index Type 201
Indexing Drive only

Publication 1398-5.4 - December 1999



D-18

Programming Reference

Assembly Object,

Command Data (Continued)

Command Data | Command Data Description Data Type | Parameter

Pointer Number

0x08 RAM Index Distance/Position DINT 210
Indexing Drive only

0x09 RAM Index Registration Distance UDINT 219
Indexing Drive only

0x0A RAM Index Velocity 228
Indexing Drive only

0x0B RAM Index Acceleration 237
Indexing Drive only

0x0C RAM Index Deceleration 246
Indexing Drive only

0x0D RAM Index Dwell Time UINT 255
Indexing Drive only

0xOE RAM Index Count 264
Indexing Drive only

0xOF RAM Index Termination USINT 273
Indexing Drive only

0x10 RAM Index Pointer 282
Indexing Drive only

The following two tables describe the data format of the Input (response)

Assemblies.
Assembly Object,
Input (response) Assembly for Instance ID =2
Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 Drive At Speed Negative Positive Within Zero Within In Position
Enabled [Limit limit Velocity Velocity Position
Window Window
1 Drive Ready | Brake Active | Axis Homed | Reserved Fault DC Bus
Disable Charged
2 Preset Preset Operation Reverse Forward Follower Integrator Torque
Select B Select A Mode Clamp Clamp Enable Inhibit Override
Override
3 Enable Fault Reset | Registration | In Dwell In Motion Sequence At Home Preset
Active Detected Complete Select C
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Assembly Object,
Input (response) Assembly for Instance ID = 4
Byte | Bit?7 Bit6 Bit5 Bit 4 Bit3 Bit2 Bit1 Bit0
0 Drive At Speed Negative Positive Ilimit Within Zero Within In Position
Enabled [Limit Velocity | Velocity Position
Window Window
1 Drive Ready | Brake Active | Axis Homed | Write Data Busy/ | Write Reserved | Fault Disable | DC Bus Charged
Ack Data Error
2 Preset Select | Preset Select | Operation Reverse Clamp Forward | Follower | Integrator Torque Override
B A Mode Clamp Enable Inhibit
Override
3 Enable Active | Fault Reset Registration | In Dwell In Motion | Sequence | At Home Preset Select C
Detected Complete
4 Feedback Data Value - Low byte
5 Feedback Data Value - Low Middle byte
6 Feedback Data Value - High Middle byte
7 Feedback Data Value - High byte

Logic Status Definitions

The first four (4) bytes of the Input (response) Assemblies are referred to the
logic (or Drive) status

Brake Active
This bit indicates whether the BRAKE relay is closed. When the BRAKE relay

is Open, the brake is being applied. When the BRAKE relay is Closed, the
brake is released.

Drive Ready
This bit indicates that the drive does not have any disabling faults.

1 = Drive operational
0 = Drive faulted

Torque Override
This bit indicates whether the drive mode is in torque override mode.
1 = Torque Mode

0 = Normal operation

This bit reflects the state of the Torque Override input bit. Recall that an input
bit may be set via an assigned hardware input or a DeviceNet message.
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Integrator Inhibit

This bit indicates whether the velocity loop integrator is inhibited and reflects
the state of the Integrator Inhibit input.

Follower Enable
This indicates whether the follower enable input is active and the position loop

is allowed to track the position command when the drive is set to a Position
Follower mode. This bit reflects the state of the Follower Enable input.

Operation Mode Override
1 = The Override Command Source selects the command source and the
Override Drive Mode selects the drive mode

0 = Command Source and Drive Mode select the command source and drive
mode. This bit reflects the state of the Operation Mode Override input.

Preset Select A, B, C

These bits indicate the state of the Preset Select inputs. If the drive is executing
an index, these bits do not necessarily indicate which index is executing,

At Home

This bit indicates that the position command is equal to the Home Position
(Parameter 185). This bit does not pertain to a Non-indexing Drive.

Sequence Complete

This bit indicates that all iterations of an index have been completed. This bit
does not pertain to a Non-indexing Drive.

In Motion

This bit indicates when the motor is moving the commanded index distance or
registration distance. This bit does not pertain to a Non-indexing Drive.

In Dwell

This bit indicates when the motor is holding position and waiting the
commanded index dwell time. This bit does not pertain to a non-indexing
drive.

Registration Detected

This bit indicates whether the Registration Sensor has been detected and the
move has been adjusted, for this iteration of the index. The Registration
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Distance must be larger than the deceleration distance or the move will not be
adjusted. This bit does not pertain to a Non-indexing Drive.

Fault Reset
This bit indicates whether the Fault Reset input is high.
Enable Active

This bit indicates whether the drive is enabled.
1 = Enabled
0 = Disabled

DeviceNet Communication Fault Action

The user can configure the ULTRA 100 Drive with DeviceNet to perform a
specific action if the Output (command) Assembly is not periodically updated
after the I/O (or explicit) messaging connection has been established and the
DNet I/O Format parameter is configured for Type 2, Type 3, or Type 4. The
Output Assembly may not get updated for a several reasons:

* the messaging connection is closed,
* the scanner (Master) is placed into program mode, or the

* DeviceNet cable is unplugged.

By default, the ULTRA 100 Drive with DeviceNet will fault and clear the logic
command unless Type 1 has been selected for the DNet I/O format. The user
can configure the Drive to take a different action by configuring the following
parameters:

* Idle Fault Action — Parameter 284 - indexing, 180 - non-indexing Drive,

* Comm Fault Action — Parameter 285 - indexing, 181 - non-indexing Drive,
and

* Fault Config Logic — Parameter 286 - indexing, 182 - non-indexing Drive.

The ULTRA 100 Drive with DeviceNet will execute the Idle Fault Action if
the Master (scanner) sends I/O idle messages (zero-length messages). The
Comm Fault Action will be invoked if a communication fault occurs such as
the DeviceNet cable being unplugged. The Idle Fault Action and Comm Fault
Action parameters allow the user to configure the ULTRA 100 Drive with
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DeviceNet to take one of the following actions if a communication problem
occurs and prevents Output (command) Assembly object from being updated:

¢ Fault/ Zero Data— The ULTRA 100 Drive with DeviceNet faults and the
logic command is cleared,

¢ Fault/ Hold Last — The ULTRA 100 Drive with DeviceNet faults and the
last logic command received is latched,

e Zero Data — The logic command is cleared,
* Hold Last — The last logic command received is latched,

* Fault Configure — The Fault Config Logic parameter specifies the logic
command value. The ULTRA 100 Drive with DeviceNet does not fault.
Refer to Using the Fault Configured Input on page D-61

Using Explicit Messaging to Control the ULTRA 100

Explicit messages provide multi-purpose, point-to-point communication paths
between two devices. It is possible to control the Drive through explicit
messaging on DeviceNet by following particular guidelines and by writing to
various Assembly Objects that are buffering the I/O data. Although, it is
possible to control the Drive by writing to vatious parameter objects, the user
should consider using the Assembly Objects for controlling the Drive. The
guidelines are as follows:

* Write to the vatious Assembly Objects that are buffering the I/O data.

* Write access to any Assembly Object will not be allowed if the message is
passed through a connection whose expected packet rate (EPR) is zero or if
I/O data is being sent over an 1/0 messaging connection.

* The Drive marks any explicit connection after allowing a write to an
Assembly Object through it.

* If a marked explicit connection times out based on the EPR, then the I/O
fault action will be that configured for Communication Loss over the I/O
connection.

* If a marked explicit connection is deleted, then the I/O fault action will be
that configured for Idle over the I/O connection.

* Multiple explicit connections can write/overwrtite the control I/O if they
meet the guidelines specified. Each connection will be marked individually
within the Drive

* If the Drive gets allocated/re-allocated by a controller such that valid I/O
data is being sent to the Drive, or if an Idle condition from the allocating
controller is transitioned back to valid data, then all marked explicit
connections will be reset to unmarked and future writes blocked.

* If a marked connection has its EPR value reset to zero (0) after being
marked, then the connection will become unmarked.
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DeviceNet Connection
Object (Class ID 05,)

The Connection Object manages the internal resources associated with both
I/O and Explicit Messaging Connections. The specific instance generated by
the Connection Class is referred to as a Connection Instance or a Connection

Object. A Connection Object within a particular module actually represents
one of the end-points of a connection.

DeviceNet Connection Object,
Instance ID 1-10

Instance
ID

Instances

1

Group 2 Explicit Message Connection

2

Poll I/0 Connection

4

Change of State or Cyclic 1/0 Connection

6-10

Group 3 Explicit Message Connections

DeviceNet Connection Object,
Attributes of Instances ID 1-10

Attr ID Access | Attribute Type Description Semantics
Rule Name of Values

1 Get State USINT State of the Connection

2 Instance Type I/0 or Message Connection

3 Transport_class_trigger BYTE Defines the behavior of the Connection

4 Produced_connection_id UINT CAN identifier to transmit on

5 Consumed_connection_id CAN identifier to receive on

6 Initial_comm_characteristics | BYTE Defines the Message Group(s) associated with
this Connection

7 Produced_connection_size UINT Maximum number of bytes transmitted across
this Connection

8 Consumed_connection_size Maximum number of bytes received across this
Connection

9 Set Expected_packet_rate Defines timing associated with this Connection

12 Watchdog_timeout_action USINT Defines how to handle Inactivity/Watchdog
time-outs

13 Get Produced_connection_path_| | UINT Number of bytes in the

ength produced_connection_path attribute
14 Produced_connection_path Array of Specifies the Application Object whose data is to
USINT be produced by this Connection object
15 Consumed_connection_path_ | UINT Number of bytes in the
length Consumed_connection_path attribute
16 Consumed_connection_path | Array of Specifies the Application Object(s) that are to
USINT receive the data consumed by this Connection
17 Set Production_inhibit_time UINT Defines minimum time between new data

production for COS connections.
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DeviceNet Connection Object,

Common Services

Service Service Service

Code Name Description

OF, Get_Attribute_Single Returns the contents of the specified attribute.

104 Set_Attribute_Single Modifies the specified attribute.

05y Reset Used to reset the Inactivity/Watchdog Timer associated with a Connection Object
Parameter Oblect The DeviceNet Parameter Object provides the interface to the ULTRA 100

(Class ID OF,)

Parameter Object,

Drive with DeviceNet configuration data. It supplies a full description of the
parameter, including its min/max values and a readable text string desctibing
the parameter. The instances start at one and increment with no gaps.

Attributes for Instance ID = 0 (Class Attributes)

AttrID | Access | Name Data | Description Semantics
Rule Type of Values
1 Get Revision UINT Revision of this object Current value = 01
2 Max Instances Maximum instance number of an The largest instance number of a created
object currently created in this class | object at this class hierarchy level
level of the device
8 Parameter Class | WORD | Bit field that describe parameters Bit 0 = supports parameter instances
Descriptor Bit 1 = full attributes
Bit 2 = non-volatile storage save command
Bit 3 = params are stored in non-volatile
storage
9 Configuration UINT Instance number of the configuration | 0= configuration assembly not supported
Assembly assembly
Instance
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The table “Parameter Object Attributes” on Page D-61 lists the instance
attributes of the parameter object. The following table “Parameter Object
Instances” lists the parameter instances implemented in the ULTRA 100 Drive
with DeviceNet. A parameter value is accessed via Attribute 1 of a parameter
instance. Additional information about the parameter object is located after
the table “Parameter Object Attributes.”

IMPORTANT

Some parameters can not be modified while the ULTRA
100 Drive with DeviceNet is enabled. The Drive will return
the error code, “10, - Device state conflict,” if you try to

modify one of these parameters while the Drive is enabled.
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Parameter Object,
Instances ID 1-289

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
1 Get DN-SW USINT |1 DeviceNet Node Address (Mac_ID) switch setting.
Node
Address
2 DN-SW DeviceNet Baud Rate (Data Rate) switch setting.
Baud Rate 0- 125 kbps
1 - 250 kbps
2 - 500 kbps
3 - Autobaud
4 - Autobaud
5 - Autobaud
6 - Autobaud
7 - Autobaud
3 Get/Set DN-NV The programmed nonvolatile DeviceNet Node Address
Node Addr (Mac_ID). 0 - 63
4 DN-NV The programmed nonvolatile DeviceNet Baud Rate.
Baud Rate 0- 125 kbps
1 - 250 kbps
2 - 500 kbps
3 - Autobaud
5 Chg of DWORD | 4 The change of state mask is used when a master has allocated
State Msk the change of state 1/0 message connection. If a particular bit
(bit is set (one) in ‘Chg of State Msk’, then a change of state 1/0
definition) message will be produced whenever the corresponding bit in
'Parameter 6 - DNet |/0 Status’ changes value. If a bit is clear
(zero) in ‘Chg of State Msk’, then a change of state 1/0
message will not be produced if the corresponding bit in
'Parameter 6 - DNet I/0 Status’ changes.
6 Get DNet I/0 ‘DNet I/0 Status' is the same information sent by the polled,
Status change of state, and cyclic I/0 messages. “DNet |/0 Status” is
(bit equivalent to the Logic Status field in the input (response)
definition) assemblies. Refer to Assembly Object, Input (response)
Assembly for Instance ID = 2 on page D-18.
7 Drive UINT 2 The version number of the main firmware loaded in the drive's
Main regulator card.
Version Major, Minor Revision = Value/100
8 Drive The version number of the boot firmware loaded in the drive's
Boot regulator card.
Version Major revision = Int (Value/100)
Minor revision = Remainder (Value/100)
9 Product USINT Identifies the drive product type.
Type 9 - DeviceNet (TM), Micro-size Non-indexing Drive
11 - DeviceNet (TM), Micro-size Indexing Drive
10 Powerup The status of the drive during power up testing.
Status 0 - successful power-up
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
11 Get/Set Motor ID UINT 2 Sets or gets the motor in the drive's motor parameter table

« |If the Motor ID is modified, the drive will automatically reset.
This will result in all DeviceNet message connections to be
closed. The drive reset ensures that all parameters related to the
new Motor ID are properly initialized.

« Avalue of 65535 for the Motor ID selects a custom motor as
defined by Parameters 45 to 55 and 57 to 61. If one or more of the
motor parameters are modified, the user has to reset or power
cycle the drive to activate the modified parameters.

currently being used. The setting 0 (0000) indicates that no
motor has been selected, and the setting 65535 (FFFF)
indicates motor parameters were set individually and not read
from the drive’s motor parameter table. Refer to the ULTRA 100
Series Drive manual for a list of motor IDs and corresponding
motors.

12 Get/Set Pos Loop UINT 2 1/128 | Sets or returns the Kp gain for the position loop. The Kp gain
P_Gain generates a control signal propartional to the position error. Kp
gain affects the response time to a command signal and the
position loop bandwidth.
Range: 0 to 4095
Default: 512 (4.00)
13 Get/Set Pos Loop UINT 1/128 | Sets or returns the Ki gain for the position loop. The Ki gain
|_Gain generates a control signal proportional to the integral of the
velocity error. Integral gain eliminates steady state position
error, and affects the ability to reject load disturbances.
Range: 0 to 4095
Default: 0
14 Pos Loop 1/128 | Sets or returns the Kd gain for the position loop. The Kd gain
D_Gain generates a control signal proportional to measured velocity. It
provides damping to the position loop, which can reduce
overshoot.
Range: 0 to 4095
Default: 0
15 Pos Loop Sets or returns the Kff gain for the position loop. The Kff gain
FF_Gain generates a feed forward signal proportional to the
commanded speed. It can be used to reduce steady state
position error while moving.
Range: 0 to 200
Default: 100
16 Pos Loop Cnts Sets or returns the maximum position error which the paosition
|_Zone loop's integrator is still active. If the position error is greater
than the Integrator Zone, the integrator is reset.
Range: 0 to 32767
Default: 1000
17 Pos Sets or returns the maximum position error which allows the
Window In-Position flag to remain set.
Size Range: 0 to 32767
Default: 20
18 Pos USINT |1 mS Sets or returns the minimum time which the position error
Window must be less than the Position Window Size to set the
Time In-Position flag.
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Range: 1 to 255
Default: 20
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
19 Get/Set Pos Error UDINT |4 Cnts Sets or returns the maximum position error which allows the
Limit Excess Position Error flag to remain clear. Position Error Limit
may be referred to as Following Error Limit.
Range: 1 to Ox7FFFFFFF
Default: 8000
20 Pos Error UINT 2 mS Sets or returns the minimum time which the position error
Time must be greater than the Position Error Limit to cause an
Excessive Following Error fault.
Range: 1 to 65535
Default: 100
21 Master Rot | USINT | 1 Sets or returns the rotation direction of the master encoder in
Dir follower mode, and the polarity of the direction input in the
Step/Direction mode. Master Rotation Direction may be
referred to as Follower Input Rotation and follower mode may
be referred to as Master Encoder mode.
0 - Forward Direction (default)
1 - Reverse Direction
22 Slew Rate | UDINT |4 rpm/ Sets or returns the acceleration limit for the motor when used
Sec in a follower mode and if the slew rate is active - Slew Enable.
The slew rate indicates the limit of rate of change in speed the
drive allows when the master changes speed. rpm/sec
Range: 0 to Ox7FFFFFFF
Default: 2000
23 Slew USINT |1 Sets or returns the flag which indicates if the slew rate (limit)
Enable is used in follower mode.
0 - Disable (default)
1- Enable
24 Gear Ratio Transfers the gear ratio defined by Parameter 25 - "Buffered
Cmd Gear Ratio - Motor" and Parameter 26 - "Buffered Gear Ratio -

Master" to the drive. The gear ratio (ratio between motor
encoder counts and master counts) is used for the master
(follower input) mode. Writing to Parameters 25 and 26 does
not modify the active gear ratio in the drive. Parameter 27 -
"Active Gear Ratio - Motor" and Parameter 28 - "Active Gear
Ratio - Master" returns the actual gear ratio currently being
used by the drive.

0 - No action

1 - Transfer Buffered Gear Ratio

If Parameter 25 is equal to zero (0), then writing a one (1) to the
Gear Ratio Cmd will produce an error response.
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter
Instance

Access
Rule

Parameter
Name

Data
Type

Data Size
(Bytes)

Units/
Scale

Command
Description

25

26

Get/Set

Buf Gr
Ratio-Mtr

Buf GrRatio
Master

27

28

Get

Active
Gear-Mtr

Active
Gear-Mstr

INT

29

30

Get/Set

Vel Loop
P_Gain

Vel Loop
|_Gain

UINT

2

Cnts

Parameter 25 (motor counts) and Parameter 26 - "Buffered
Gear Ratio - Master" (master counts) define the buffered ratio
between motor and master counts used for the master
(follower input) mode. Writing to this parameter does not
modify the active gear ratio in the drive. The buffered ratio has
to be transferred to the active gear ratio by writing a one to
Parameter 24 - "Gear Ratio Command" before any changes to
the "Buffered Gear Ratio" become effective.

Range: -32767 to +32767 Do not use zero (0).

Default: 1

Parameter 26 (master counts) and Parameter 25 - "Buffered
Gear Ratio - Motor" (motor counts) define the buffered ratio
between motor and master counts used for the master
(follower input) mode. Writing to this parameter does not
modify the active gear ratio in the drive. The buffered ratio has
to be transferred to the active gear ratio by writing a one to
Parameter 24 - "Gear Ratio Command" before any changes to
the "Buffered Gear Ratio" become effective.

Range: 1 to 32767

Default: 1

Parameter 27 (motor counts) and Parameter 28 - "Active Gear
Ratio - Master" (master counts) define the active ratio
between motor and master counts used for the master
(follower input) mode.

Parameter 28 (master counts) and Parameter 27 - "Active Gear
Ratio - Motor" (motor counts) define the active ratio between
motor and master counts used for the master (follower input)
mode.

Sets or returns the proportional gain (P gain) for the velocity
loop. The proportional gain generates a control signal
proportional to the velocity error. P gain affects the response
time to a command signal and the velocity loop bandwidth.
Range: 0 to 1000

Default: 200

Sets or returns the integral gain (I gain) for the velocity loop.
The | gain generates a control signal proportional to the
integral of the velocity error. | gain eliminates steady state
velocity error, and affects the ability to reject load
disturbances.

Range: 0 to 1000

Default: 66

31

Get

Reserved
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
32 Get/Set | Zero Vel UDINT |4 rpm/ Sets or returns the maximum motor velocity which allows the
Window 65536 | Zero Velocity flag to remain set.
Range: 0 to Ox7FFFFFFF
Default: 0x30000 (3.00 rpm)
33 Velocity Sets or returns the maximum motor velocity error which allows
Window the Velocity Window flag to remain set.
Range: 0 to Ox7FFFFFFF
Default: 0xA0000 (10 rpm)
34 Vel Sets or returns the minimum motor velocity which causes the
Overspd Overspeed fault to occur.
Lim Range: 0 to Ox7FFFFFFF
35 At Speed Sets or returns the minimum motor velocity which causes the
Value At Speed flag to be set.
Range: 0 to Ox7FFFFFFF
Default: 0x7D00000 (2000 rpm)
36 Get Reserved | USINT |1
37 Get/Set Vel Error UDINT |4 rpm/ Sets or returns the minimum velocity error which allows the
Limit 65536 | Excess Velocity Error flag to remain clear.
Range: 0 to Ox7FFFFFFF
Default: 0x3E80000 (1000 rpm)
38 Vel Error UINT 2 mS Sets or returns the minimum time which the velocity error must
Time be greater than the Velocity Error Limit to cause an Excess
Velocity Error fault.
Range: 1 to 65535
Default: 1000
39 Low Pass Hz Sets or returns the cutoff frequency of the low pass filter.
Bndwdth Range: 1 t0 992
Default: 150
40 LowPass USINT |1 Sets or returns the flag which indicates if the low pass filter is
Filter used in the control loop.
1 - Enable (default)
0 - Disable
14 Positive | UINT 2 Amps/ | Sets or returns the user specified positive current limit for the
Limit 128 drive. The drive limits the actual drive current to the minimum
of this value, the peak rating of the drive, the peak rating of the
motor, and the Forward Current Limit (+ILIMIT) analog input.
Range: 0 to 32767
42 Negative | Sets or returns the user specified negative current limit for the
Limit drive. The drive limits the actual drive current to the minimum
of this value, the peak rating of the drive, the peak rating of the
motor, and the Reverse Current Limit (-ILIMIT) analog input.
Range: 0 to 32767
43 Fault Sets or returns the user specified average current faulting
Current value. This parameter is provided to allow a faulting current

value which is less than the capacity of the drive and motor.
Range: 0 to 32767
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
44 Get/Set Dynamic USINT |1 Sets or returns the flag which indicates if the PWM frequency
PWM Freq changes with the speed and current demands of the motor.
Normally, the drive automatically adjusts the PWM frequency
between its full frequency and 1/2 frequency, depending on
the operating conditions. For example, at low speeds and low
currents, the PWM frequency is set to 1/2 times the normal
frequency. Disabling PWM frequency changes forces full
frequency operation at all times which makes the audible
noise quieter.
0 - Enable (default)
1 - Disable
45 Get/Set* | Encoder UINT 2 Sets or returns the number of lines on the motor encoder.
(Set not Lines
supported - -
46 . Max Motor | UDINT | 4 rom/ Sets or returns the maximum safe operating speed of the
if Motor . . e
D is not Speed 65536 | motor. The maximum speed value is used to limit
equal to speed-related parameters.
47 65535) Motor Cont | UINT 2 Amps/ | Sets or returns the continuous current rating of the motor.
Curr 128
48 Motor Peak Sets or returns the peak current rating of the motor. The output
Curr current of the drive will be limited to or below this value. The
drive limits the actual drive current to the minimum of this
value, the peak rating of the drive, and the Forward Current
Limit (+ILIMIT) and Reverse Current Limit (-ILIMIT) analog
inputs.
49 Torque Nm/ Sets or returns the sine wave torque constant (Kt) of the motor.
Const Kt Amp/ | The Kt value is used to automatically scale the loop gain of the
4096 velocity loop, so that gain settings are consistent for all drive /
motor combinations. The autotune algorithm also uses the Kt
value to estimate load inertia.
50 Rotor kg-cm2 | Sets or returns the motor’s rotor inertia (Jm) excluding the
Inertia Jm /64 load. The Jm value is used to automatically scale the loop gain
of the velocity loop, so that gain settings are consistent for all
drive / motor combinations. The autotune algorithm also uses
the Jm value to estimate load inertia.
51 Back EMF V/ Sets or returns the nominal back EMF constant (Ke) of the
Cnst Ke krpm/ | motor.
256
52 Winding Ohms/ | Sets or returns the nominal phase to phase resistance of the
Res 256 motor winding. The resistance value is used by the current
regulator to automatically scale its tuning parameters, and is
critical to current regulation.
53 Winding mH/ Sets or returns the phase to phase inductance of the motor
Ind 256 windings.

Publication 1398-5.4 - December 1999




Programming Reference D-31

Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
b4 Get/Set* | Thermostat | USINT | 1 Sets or returns the flag which indicates if the motor contains
(Set not an overtemperature protection thermostat. If parameter set
supported present, then the drive will generate a Motor Overtemp fault if
if Motor the thermostat inputs to the drive are in an open state.
ID is not 0 - Not Preset
equal to 1 - Preset
65535) ;
55 Commuta- Sets or returns the commutation type of the motor.
tion Type 0 - Induction Motor
1 - 6 step ABS/ Index
2 - 8 step ABS/ Index
3 - Hall/ Index
4 - Hall/ Hall
56 Get/Set | Thermal Sets or returns the flag which indicates if drive will use an 12T
Protect formula to generate a Motor Thermal Protection fault if the

motor continuous current level is exceeded for a period of
time. The Thermal Time Constant is used by the formula to
protect the motor.

0 - Disable

1 - Enable (default)
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter
Instance

Access
Rule

Parameter
Name

Data
Type

Data Size
(Bytes)

Units/
Scale

Command
Description

57

58

59

60

Get/Set*
(Set not
supported
if Motor
ID is not
equal to
65535)

Thermal
Constant

UINT

2

Secs

Sets or returns the thermal time constant for protecting the
motor. An estimate of the motor power dissipation, after
filtering using the time constant value, will be compared
against the continuous torque current capability of the motor.
The thermal time constant of the motor is measured by
stabilizing the motor temperature at its rated condition,
disabling the drive, and measuring the time for the hottest part
of the motor winding to drop 63% of the difference from
ambient.

Pole Count

USINT

Sets or returns the number of poles in the mator. The pole
count is used for commutation of the motor.

0-2Poles

1-4Poles

2 -6 Poles

3-8Poles

Hall Offset

Index
Offset

UINT

Degs

Sets or returns the offset of the Hall-effect sensor alignment
with respect to the motor windings. The Hall offset is defined
as the location of the Hall signals with respect to the
back-EMF signals of the motor. A Hall offset of zero degrees
corresponds to the center of the A=1, B=1, C=0 state being
located where the R-phase line-to-neutral back-EMF signal
Crosses zero.

Sets or returns the offset of the motor encoder index alignment
with respect to the rotor. The index offset is defined as the
location of the index pulse with respect to the back-EMF
signals of the motor. An offset of zero degrees corresponds to
the index being located where the R-phase line-to-neutral
back-EMF signal crosses zero.

Motor
Forwrd Dir
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USINT

Sets or returns the motor's forward direction when viewed
from the end of the shaft.

0 - Clockwise

1 - Counterclockwise
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter
Instance

Access
Rule

Parameter
Name

Data
Type

Data Size
(Bytes)

Units/
Scale

Command
Description

62

63

64

Get/Set

Dig Input 1
Cnfg

Dig Input 2
Cnfg

Dig Input 3
Cnfg

DWORD

4

Sets or returns which flag is (or flags are) controlled by digital
input one. If no bits are set for an input, it is unassigned. The
Digital Input list describes the available digital input
assignments.

Bit 0: Disable Serial communications

Bit 16: Torque Override

Bit 17: Integrator Inhibit

Bit 18: Follower Enable

Bit 19: Forward Enable

Bit 20: Reverse Enable

Bit 21: Operation Mode Override

Bit 22: Preset Select Line A

Bit 23: Preset Select Line B

Bit 24: Preset Select Line C

Bit 25: Start Index

Bit 26: Define Home

Bit 27: Registration (Not available with Parameters 62 and 64)
Bit 28: Remove COMMAND Offset

Bit 29: Start Homing

Bit 30: Fault Reset

The Preset Select lines can be used together or separately to
select the desired preset. Unassigned Preset Select lines are
set to 0. The select codes are as follows:

Preset  CBA

0 000 Bits 25, 26, 27, and 29 are

001 “Reserved” on Non-indexing
010 Drives.

011

100

101

110

1M

~NOoOOorThksoN —

65

Get

Reserved

USINT
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command

Instance | Rule Name Type (Bytes) Scale | Description

66 Get/Set Fit Reset WORD |2 Sets or returns the flags which are controlled by the Fault
Config Reset digital input. If no bits are set for the input, it is
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unassigned. The Digital Input list describes the available
digital input assignments.

Sets or returns which flag is (or flags are) controlled by digital
input one. If no hits are set for an input, it is unassigned. The
Digital Input list describes the available digital input
assignments.

Bit 0: Torque Override

Bit 1: Integrator Inhibit

Bit 2: Follower Enable

Bit 3: Forward Enable

Bit 4: Reverse Enable

Bit 5: Operations Mode Override

Bit 6: Preset Select Line A

Bit 7: Preset Select Line B

Bit 8: Preset Select Line C

Bit 9: Start Index

Bit 10: Define Home

Bit 11: Reserved

Bit 12: Remove COMMAND Offset

Bit 13: Start Homing

Bit 14: Fault Reset

The Preset Select lines can be used together or separately to
select the desired preset. Unassigned Preset Select lines are
set to 0. The select codes are as follows:

Preset CBA

000 Bits 9, 10, and 13 are

001 “Reserved” on non-indexing
010 Drives.

011

100

101

110

111

~NoooTkoN—,O
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command

Instance | Rule Name Type (Bytes) Scale | Description

67 Dig Outpt 1 | DWORD | 4 Sets or returns which flag is (or flags are) monitored on digital

Cnfg output. If no bits are set for an output, it is unassigned. The
- Digital Output list describes the available digital output
68 g'% Outpt 2 assignments.
ng Bit 0: At Home (Reserved on Non-indexing Drives)

Bit 1: Sequence Complete (Reserved on Non-indexing Drives)
Bit 2: In Motion (Reserved on Non-indexing Drives)
Bit 3: In Dwell (Reserved on Non-indexing Drives)
Bit 4: Registration Detected (Reserved on Non-indexing Drives)
Bit 5: Axis Homed (Pertains to indexing Drives)
Bit 16: In-Position
Bit 17: Within Position Window
Bit 18: Zero Speed
Bit 19: Within Speed Window
Bit 20: Positive ILimit
Bit 21: Negative ILimit
Bit 22: At Speed
Bit 23: Drive Enabled
Bit 24: DC Bus Charged
Bit 25: Disabling Fault

69 Get Reserved | USINT |1

70
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
Al Get/Set Brake On INT 2 mS Sets or returns the time delay between enabling the drive, and
Delay activating the BRAKE output. Negative values indicate the
time that the BRAKE is active before enabling the drive.
Range: -32767 to +32767
Default: 0
72 Brake Off Sets or returns the time delay between disabling the drive, and
Delay deactivating the BRAKE output. Negative values indicate the
time that the BRAKE is inactive before disabling the drive.
Range: -32767 to +32767
Default: 0
73 Limit Anlg | USINT |1 Sets or returns the flag which indicates that acceleration limits
Accel are enabled. This flag is only used while the drive is in velocity
mode and the Command Source is set to analog COMMAND
input.
0 - Disable (default)
1 - Enable
74 Anlg Accel | UDINT |4 rpm/ Sets or returns the acceleration value used when the analog
Limit sec COMMAND input changes. This limit is only used while the
drive is in velocity mode and the Command Source is set to
analog COMMAND input.
Range: 0 to Ox7FFFFFFF
Default: 2000
75 Anlg Decel rpm/ Sets or returns the deceleration value used when the analog
Limit sec COMMAND input changes. This limit is only used while the
drive is in velocity mode and the Command Source is set to
analog COMMAND input.
Range: 0 to Ox7FFFFFFF
Default: 2000
76 PosCMDIn | INT 2 mV Sets or returns the offset applied to the COMMAND analog
Offst input when being used for position command.
Range: -10000 to +10000
77 PosCMDIn Counts | Sets or returns the scale applied to the COMMAND analog
Scale /Volt input when being used for position command.
Range: -32767 to +32767
Default: 1000
78 Vel CMD In mV Sets or returns the offset applied to the COMMAND analog
Offst input when being used for velocity command.
Range: -10000 to +10000
Default: 0
79 Vel CMD In % /100 | Sets or returns the scale applied to the COMMAND analog
Scale input when being used for velocity command. The input scale
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is represented as a percentage of the Maximum Velocity
COMMAND Input Scale.
Range: -10000 to +10000 (-100% to 100%)
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
80 Get MaxVel UINT 2 rom/V | Returns maximum scale for the Velocity COMMAND Input.
CMD Scale Range: 1 to 32767
81 Get/Set | Tor CMD In | INT mV Sets or returns the offset applied to the COMMAND analog
Offst input when being used for torque command.
Range: -10000 to +10000
Default: 0
82 Tor CMD In % /100 | Sets or returns the scale applied to the COMMAND analog
Scale input when being used for torque command. The input scale is
represented as a percentage of the Maximum Torque
COMMAND Input Scale.
Range: -10000 to +10000
83 Get MaxTrg UINT Amps/ | Returns maximum scale for the Torque COMMAND Input.
CMD Scale V /256 | Range: 1 to 32767
84 Get/Set Anlg Out? | USINT |1 Sets or returns which drive signal is monitored on analog
Cnfg output one (1). The Drive Signal list describes the available
analog output assignments.
00 Current Command
01 Current - Average Command
02 Current - Positive Peak
03 Current - Negative Peak
04 Positive ILimit
05 Negative ILimit
06 Motor Velocity
07 Velocity Command
08 Velocity Error
09 Motor Position
OA(10)  Position Command - Slewed
0B (11)  Position Error
0C(12)  Position - Peak Positive Error
0D (13)  Position - Peak Negative Error
14(20)  Master Position
15(21)  Position Loop Qutput
16(22)  Velocity Loop Output
17 (23) Filter Output
18 (24) Notch Output
19(25) R Phase Current
1A(26) T Phase Current
1B(27)  Torque Current
1C(28)  Field Current
1D(29)  Torque Voltage
1E(30)  Field Voltage
1F(31)  Command Analog Input
20(32)  Bus Voltage
85 Anlg Out? | INT 2 mV Sets or returns the offset applied to Analog output one (1).
Offset Range: -10000 to +10000
86 Anlg Qut1 Sets or returns the scale applied to the specified Analog
Scale output.
Range: -32767 to +32767
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
87 Get Reserved | USINT |1
88
89
90 Get/Set | Analog Out Sets or returns the analog output override control flag to allow
Mode the user to write the outputs directly.
0 - Normal (default)
1 - Override
91 Anlg Out? | INT 2 mV Sets or returns the value to write to analog output one (1)
Ovride when Analog Output Override is enabled.
Range: -10000 to +10000
92 Get Reserved | USINT |1
93 Get/Set LimitPreset Sets or returns the flag which indicates that acceleration limits
Acc are enabled. This flag is only used while the drive is in velocity
mode and the Command Source is set to Preset input.
0 - Disable
1 - Enable (default)
94 Preset Acc | UDINT |4 rpm/ Sets or returns the acceleration value used when the preset
Limit sec velocity changes. This limit is only used while the drive is in
velocity mode and the Command Source is set to Preset input.
The Preset Acceleration Limit is not used in the drive if the
Limit Preset Acceleration parameter is disabled.
Range: 0 to Ox7FFFFFFF
Default: 500
95 Preset Dec Sets or returns the deceleration value used when the preset
Limit velocity changes. This limit is only used while the drive is in
velocity mode and the Command Source is set to Preset input.
The Preset Deceleration Limit is not used in the drive if the
Limit Preset Acceleration parameter is disabled.
Range: 0 to Ox7FFFFFFF
Default: 500
96 Get/Set | Vel Preset 0 | DINT 4 rpm/ Sets or returns the command velocity level used when the
97 Vel Preset 1 65536 | drive is configured with Presets as the Command Source and
eifrese Velocity as the Drive Mode. A particular velocity preset is
98 Vel Preset 2 selected via the Preset Select Digital Inputs.
Range: 0x80000001 to Ox7FFFFFFF
9 Vel Preset 3 (-32768 to +32768 rpm)
100 Vel Preset 4 Default: 0
101 Vel Preset 5
102 Vel Preset 6
103 Vel Preset 7
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command

Instance | Rule Name Type (Bytes) Scale | Description

104 Get/Set Torque INT 2 Amps/ | Sets or returns the command torque level used when the drive

Preset 0 128 is configured with Presets as the Command Source, and Torque

105 T as the Drive Mode. A particular torque preset is selected via

Porqu$1 the Preset Select Digital Inputs.
rese Range: 0x8001 to Ox7FFF
106 Torque (-256 to +256 Amps)
Preset 2 Default: 0
107 Torque
Preset 3
108 Torque
Preset 4
109 Torque
Preset 5
110 Torque
Preset 6
111 Torque
Preset 7
112 Command | USINT |1 Sets or returns the signal used for the drive’s command source.
Source Only certain combinations of Command Source and Drive
Mode are valid.
00 - Analog COMMAND Input (default)
01 - Presets
02 - Master Encoder
03 - Step/Direction
04 - Step+/ Step-
05 - Indexing (Indexing Drive only)
06 - Analog Position (Indexing Drive only)

113 Drive Mode Sets or returns the flag which indicates if the velocity control
loop is active. Certain Command Sources require the velocity
loop to be active in order to properly execute.

0 - Velocity (default)
1-Torque
114 Override Sets or returns the command source which is selected when
Cmd Src the Override Drive Mode Select digital input is set active. Only

certain combinations of Override Command Source and
Override Drive Mode are valid. If the drive’s configured
Command Source is set to a following mode (Master Encoder,
Step/Direction, or Step+/Step-), the Override command source
should not be set to a different following mode or unexpected
results may occur.

00 - Analog COMMAND Input (default)

01 - Presets

02 - Master Encoder

03 - Step/Direction

04 - Step+/ Step-

05 - Indexing (Indexing Drive only)

06 - Analog Position (Indexing Drive only)
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
115 Get/Set Overide Drv | USINT | 1 Sets or returns the flag which indicates if the velocity control
Mode loop is active when the Override Drive Mode Select digital
input is set active. Certain Override Command Sources require
the velocity loop to be active in order to properly execute.
0 - Velocity (default)
1 - Torque
116 Enc Outpt Sets or returns the divisor for the motor encoder quadrature
Config output.
0 - Divide by 1 (default)
1 - Divide by 2
2 - Divide by 4
3-Divide by 8
117 Change Sets or returns the flag which indicates if the normal direction
Direction has been changed (reversed).
0 - Normal (default)
1 - Reversed
118 Tuning/ Sets or returns the operating mode for the drive. Usually, the
Oper Mode drive is in Normal mode. However, the mode can be changed
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for tuning.

0 - Normal (default)

1 - AutoTune

2 - Manual tuning - Velocity
3 - Manual Tuning - Position
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
119 Get Tuning WORD |2 Returns the status bits for the various operating modes.
Status Bit 0 - AutoTune Complete
Bit 1 - Encoder Alignment Complete
Bit 2 - Motor Index Detected
Bit 3 - Master Index Detected
Bit 4 - Motor Encoder Resolution Determined
Bit 5 - Master Encoder Resolution Determined
Bit 6 - AutoTune Failed
120 Get/Set | Autotune | UINT Amps/ | Sets or returns the maximum current used in the AutoTune
Max Cur 128 algorithm.
Range: 1 to 32767
121 Autotune UDINT |4 Cnts Sets or returns the maximum distance the motor can travel in
Max Dis the AutoTune algorithm.
Range: 1 to Ox7FFFFFFF
Default: 800000
122 MTune Pos | UINT 2 mS Sets or returns the period of the square wave used in the
Period position step manual tuning mode.
Range: 1 to 32767
Default: 400
123 ManTune Cnts Sets or returns the amplitude of the square wave used in the
Pos Step position step manual tuning mode.
Range: 1 to 32767
Default: 400
124 MTune Vel mS Sets or returns the period of the square wave used in the
Period velocity step manual tuning mode.
Range: 1 to 32767
Default: 400
125 ManTune | UDINT |4 rpm/ Sets or returns the amplitude of the square wave used in the
Vel Step 65536 | velocity step manual tuning mode.
Range: 0 to Ox7FFFFFFF
Default: 0xC80000 (200 rpm)
126 Tuning USINT |1 Sets or returns the flag which indicates the direction the motor
Direction rotates during tuning.

0 - Bi-directional (default)
1 - Forward
2 - Reverse
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access Parameter | Data Data Size | Units/ | Command

Instance | Rule Name Type (Bytes) Scale | Description
127 Get Drive DWORD | 4 Returns the status of various flags in the drive.
Status Bit 0 - In-Position

Bit 1 - Within Position Window
Bit 2 - Zero Speed

Bit 3 - Within Velocity Window
Bit 4 - Positive ILimit

Bit 5 - Negative ILimit

Bit 6 - At Speed

Bit 7 - Drive Enabled

Bit 8 - DC Bus Charged

Bit 9 - Fault Disable

Bit 14 - Brake Active

Bit 15 - Drive Ready

Bit 16 - Torque Override

Bit 17 - Integrator Inhibit

Bit 18 - Follower Enable

Bit 19 - Forward Clamp

Bit 20 - Reverse Clamp

Bit 21 - Operation Mode Override
Bit 22 - Preset Select A

Bit 23 - Preset Select B

Bit 24 - Preset Select C

Bit 25 - Start Index

Bit 26 - Define Home

Bit 27 - Registration

Bit 28 - Remove CMD offset
Bit 29 - Start Homing

Bit 30 - Fault Reset

Bit 31 - Enable Active
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command

Instance | Rule Name Type (Bytes) Scale | Description

128 Get Fault DWORD | 4 Returns the present state of the possible fault conditions.
Status Bit 0 - +24V fuse blown

Bit 1 - +5V fuse blown

Bit 2 - Encoder fuse blown

Bit 3 - Motor Overtemperature, Thermostat

Bit 4 - IPM Fault (Overtemperature / Overcurrent / Short
Circuit)

Bit 5 - Channel IM Line Break

Bit 6 - Channel BM Line Break

Bit 7 - Channel AM Line Break

Bit 8 - Bus Undervoltage

Bit 9 - Bus Overvoltage

Bit 10 - lllegal Hall State

Bit 11 - Sub processor Unused Interrupt

Bit 12 - Main processor Unused Interrupt

Bit 13 - DeviceNet Communication Fault

Bit 16 - Excessive Average Current

Bit 17 - Motor Overspeed

Bit 18 - Excessive Following Error

Bit 19 - Motor Encoder State Error

Bit 20 - Master Encoder State Error

Bit 21 - Motor Thermal Protection

Bit 22 - IPM Thermal Protection

Bit 23 - Excess Velocity Error

Bit 24 - Commutation Angle Error

Bit 26 - Axis Not Homed

Bit 27 - Enabled with No Motor Selected

Bit 28 - Invalid Motor Selected

Bit 31 - CPU Communications Error
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter
Instance

Access
Rule

Parameter
Name

Data
Type

Data Size
(Bytes)

Units/
Scale

Command
Description

129

130

131

132

133

134

135

136

Get

Output
Status

DWORD

4

Returns the expanded output status.

Bit 0 - At Home (Indexing Drives only)

Bit 1 - Sequence Complete (Indexing Drives only)
Bit 2 - In Motion (Indexing Drives only)

Bit 3 - In Dwell (Indexing Drives only)

Bit 4 - Registration Detected (Indexing Drives only)
Bit 5 - Axis Homed (Indexing Drives only)

Bit 16 - In-Position

Bit 17 - Within Position Window

Bit 18 - Zero Speed

Bit 19 - Within Velocity Window

Bit 20 - Positive ILimit

Bit 21 - Negative ILimit

Bit 22 - At Speed

Bit 23 - Drive Enabled

Bit 24 - DC Bus Charged

Bit 25 - Fault Disable

Bit 30 - Brake Active

Bit 31 - Drive Ready

Dig Input
States

Dig Outpt
States

WORD

Analog
CMD Input

+lLimit Inpt
Val

-ILimit Inpt
Val

Analog
Output 1

NT

Returns the present state of the digital inputs.
Bit 0 - RESET FAULTS Input State

Bit 1 - ENABLE Input State

Bit 2 - INPUT1 Input State

Bit 3 - INPUTZ Input State

Bit 4 - INPUT3 Input State

Returns the present state of the digital outputs.
Bit 0 - READY Qutput State

Bit 1 - BRAKE Output State

Bit 2 - OUTPUT1 Qutput State

Bit 3 - OUTPUTZ2 QOutput State

mV

Returns the analog COMMAND input value before the scale
and offset are applied.
Range: -10000 to +10000

Amps/
128

Returns the +ILIMIT input value.

Amps/
128

Returns the -ILIMIT input value.

mV

Returns analog output value one (1).
Range: -10000 to +10000

Reserved
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USINT
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command

Instance | Rule Name Type (Bytes) Scale | Description

137 Get Motor DINT 4 Cnts Returns the value of the motor encoder register.
Position

138 Master Returns the value of the master input register.
Position

139 Position Returns the position command input to the position loop,
Command which is the master position, after gearing and slew rate

limiting.

140 Position Returns the difference between the Position Command and the
Error Motor Position.

141 Peak +Pos Returns the maximum amount the Motor Position lagged the
Error Position Command.

142 Peak -Pos Returns the maximum amount the Position Command lagged
Error the Motor Position.

143 Velocity rom/ Returns the command value to the velocity loop.
Command 65536

144 Motor Returns the feedback value to the velocity loop.
Velocity

145 Velocity Returns the difference between Velocity Command and Motor
Error Velocity.

146 Current INT 2 Amps/ | Returns the output of the velocity loop after filtering and
Command 128 current limiting.

147 Average Returns the average output of the velocity control loop after
Current filtering and current limiting.

148 Pos Peak Returns the positive peak output of the velocity control loop.
Current

149 Neg Peak Returns the negative peak output of the velocity control loop.
Current

150 DC Bus UINT Volts Returns the measured voltage of the DC bus.
Voltage

151 Field INT Amps/ | Returns the actual field-producing current of the motor.
Current 128

152 Torque Returns the actual torque-producing current of the motor.
Current

153 R-Phase Returns the current in the R-phase of the motor.
Current

154 T-Phase Returns the current in the T-phase of the motor.
Current

155 Field Volts/ | Returns the field-producing voltage of the motor.
Voltage 128

156 Torque Returns the torque-producing voltage of the motor.
Voltage
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
157 GET Motor INT 2 % / Returns the output of the motor thermal protection filter. If
Thermal 128 Parameter 56 - Thermal Protect is enabled, the drive will fault
Filter when the filter output reaches 12800 (100%).
158 Reserved USINT |1
159 Fault Parameters 159 to 168 returns the most recent faults detected
History 1 in the drive. Fault History 1 is the most recent and 10 is the
160 Fault least recent.
History 2 Valuefault number
Hex (Dec)
161 Fault 00 No Fault
History 3 01 +24VDC Fuse Blown
02 +5VDC Fuse Blown
162 F"?‘Ult 03 Encoder Power Fuse Blown
History 4 04 Motor Overtemperature, Thermostat
163 Fault 05 IPM Fault (Overtemperature / Overcurrent / Short
History 5 Circuit)
06 Channel IM Line Break
164 Fault 07 Channel BM Line Break
History 6 08 Channel AM Line Break
165 Fault 09 Bus Undervoltage
History 7 0A(10) Bus Overvoltage
0B (11) lllegal Hall State
166 Fault 0D (13) Main processor Unused Interrupt
History 8 0E (14) DeviceNet Communication Fault
11(17)  Excessive Average Current
167 [ﬁ]:tl(t)ry 9 12 (18)  Motor Overspeed
13(19) Excessive Following Error
168 Fault 14(20) Motor Encoder State Error
History 10 15(21) Master Encoder State Error
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16 (22) Motor Thermal Protection

17(23)  IPM Thermal Protection

18(24) Excess Velocity Error

19(25) Commutation Angle Error

1B (27) Axis not Homed

1C(28) Enabled with No Motor Selected

1D (29) Motor Selection not in Table

1E(30) Personality Write Error

1F(31)  Service Write Error

20(32) CPU Communications Error

33(51) Program Memory Boot Block Error
34(52) Program Memory Main Block Error
35(53) Uninitialized Personality EEPROM Error
36 (54) Personality EEPROM Read Error
37(55) Personality EEPROM Data Corruption Error
38(56) Main Processor Watchdog Error
3A(58) Main Processor RAM Error
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
168 GET Fault USINT |1 3C(60) Uninitialized Service EEPROM Error
continued History 10 3D (61) Service EEPROM Read Error
3E(62) Service EEPROM Data Corruption Error
3F(63) Main Processor A/D Converter Error
41(65) ANALOGT Qutput Error
42 (66) Gate Array Error
4A (74)  Personality EEPROM Write Error
4B (75)  Service EEPROM Write Error
4C (76)  Software Clock Error
4E (78)  Sine Table Generation Error
4F (79)  Personality Data Out Of Range
50(80)  Service Data Out Of Range
51(81)  Motor Block Checksum Error
52(82) Mask ROM Checksum Error
53(83) Personality EEPROM Mismatch
54 (84)  Service EEPROM Mismatch
57 (87)  Option Board Boot Block Error
58(88)  Option Board Main Block Error
59(89) Option Board Interface Incompatibility-
Upgrade Option Board Firmware
5A (90) Option Board Interface Incompatibility-
Upgrade Drive Firmware
5B(91) Option Board Vendor Identification Not Initialized
5C(92) DeviceNet(TM) Serial Number Not Initialized
5D (93) Option Board NVMEM Error
5E(94) Option Board Dual Port Error
169 Get/Set Host Contrl | USINT | 1 Sets or returns the host drive enable flag. If set to Enable Drive
Mode and the ENABLE input is active, the drive is enabled. If set to

Do not assume that a device will be
permanently disabled via the

“Host Conttl Mode” parameter.

Disable Drive or the ENABLE input is not active, the drive is
disabled. By default, the "Host Control Mode" is enabled. If the

drive is disabled and the drive is reset or power cycled, the

"Host Control Mode" is re-enabled.
0 - Disable
1 - Enable (default)

The “Host Contrl Mode” parameter allows the user to enable/disable the drive. In addition, the drive has to be enabled via a
hardware digital input or/ and DeviceNet Logic Command for the drive to be enabled. By default, the “Host Contrl Mode” is enabled.
If the drive is disabled and the drive is reset or power cycled, the “Host Contrl Mode” is re-enabled. Most of the “Command”
parameters 169-181 are intended for initial start up of the drive or for debugging the drive and application.

ATTENTION
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
170 Get/Set HostSetpnt | USINT | 1 Sets or returns the setpoint control enable flag. If Host
Ctrl Setpoint Control is enabled, then command input specified by
Command Source (or Override Command Source) is overridden.
The drive will use the Host Velocity Setpoint if the drive mode
(Drive Mode / Override Drive Mode) is Velocity. Otherwise, the
drive will use the Host Torque Setpoint.
0 - Disable (default)
1 - Enable
171 Host Index Sets or returns the host indexing control enable flag. When the
Cntr/ flag is active, the drive is in host indexing mode (with the
(indexing velocity loop active). Host Index selects the active index
Drive) number. Drive Mode, Command Source, Override Drive Mode,
Reserved and Qverride Command Source are bypassed in the drive\0 - 0
(non-indexi 0 - Disable (default)
ng Drive) 1 - Enable
172 Host Vel DINT 4 rpm/ Sets or returns the velocity command value used when the
Setpnt 65536 | drive mode (Drive Mode / Override Drive Mode) is Velocity, and
the Host Setpoint Control is Enabled.
Range: 0x80000001 to Ox7FFFFFFF
Default: 0
173 Host Torg | INT 2 Amps/ | Sets or returns the torque command value used when the drive
Setpnt 128 mode (Drive Mode / Override Drive Mode) is Torque, and the
Host Setpoint Control is Enabled.
Range: -32767 to 32767
Default: 0
174 Host Acc UDINT |4 rom/ Sets or returns the acceleration value used when the Host
Setpnt sec Velocity Setpoint changes, and the Host Setpoint Control is
Enabled.
Range: 0 to Ox7FFFFFFF
Default: 2000
175 Reset USINT |1 Resets the personality EEPROM to its factory default settings.
Personalty 0 - No action (default)
1 - Reset
176 Reset Drive Resets the drive hardware and reboots the drive’s processors.
0 - No action (default)
1 - Reset
177 Reset Resets the fault detection circuitry.
Faults 0 - No action (default)
1 - Reset
178 Get/Set Reset | USINT |1 Resets the peak detection firmware for positive peak position
Peaks error, negative peak position error, positive peak current, and

negative peak current.
0 - No action (default)
1 - Reset
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description

Additional parameters for Non-indexing and Indexing Drives are listed in the “New Parameter” table. Refer to New Parameters on
page D-58. The following Parameter Instances are only implemented in Indexing Drives.

179 Get/Set Start Index | USINT | 1 Starts executing the selected index. An error is returned if the
Cmd drive is not in a mode to accept it (Host Index Control Mode or
configured as a Command Source). An error is also returned if
an index is already executing.

0 - No action (default)

1 - Execute Command

180 Start Initiates the homing sequence.
Homing 0 - No action (default)
Cmd 1 - Execute Command

181 Host Index Sets or returns the index which is selected for execution when
Host Index Control is enabled.
00 - Index 0
01 - Index 1
02 - Index 2
03 - Index 3
04 - Index 4
05 - Index b
06 - Index 6
07 - Index 7
08 - RAM Index

182 Homing DINT 4 rpm/ Sets or returns the velocity used for homing. The sign of the
Velocity 65536 | velocity specifies the direction of motion during homing.
Range: 0x80000001 to Ox7FFFFFFF
Default: 0x1F740000 (500 rpm)

183 Homing UDINT rom/ Sets or returns the acceleration and deceleration used for
Accel/Dec sec homing.
Range: 1 to Ox7FFFFFFF
Default: 500
184 Home DINT Cnts Sets or returns the offset move distance for homing. The offset
Offset move distance specifies how far the axis will be from the
Move marker (or sensor for Home to Sensor) after the homing

procedure is complete.
Range: 0x80000001 to Ox7FFFFFFF

Default: 0
185 Home Sets or returns the home position. This value is used as the
Position home position when the Define Home input is activated, or at

the completion of a homing procedure.
Range: 0x80000001 to Ox7FFFFFFF
Default: 0
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter
Instance

Access
Rule

Parameter
Name

Data
Type

Data Size
(Bytes)

Units/
Scale

Command
Description

186

187

188

189

Get/Set

Homing
Type

Auto-Start
Home

Home Sens
Bekoff

USINT

1

Sets or returns the homing type.

00 - Home to sensor / then forward to marker
01 - Home to marker

02 - Home to sensor

03 - Home to sensor / then backward to marker

Sets or returns the Auto-start homing flag. When the flag is
active, the drive will begin executing the homing procedure on
the activation of the Enable input.

0 - Disable Auto-start Homing (default)

1 - Enable Auto-start Homing After Reset Only

2 - Enable Auto-start Homing

Sets or returns the Home Sensor Back-off flag. When the flag
is active, Home Sensor Back-off allows the drive to start
motion in the direction opposite that specified by the Homing
Velocity, in case the homing procedure is started with the
Sensor input active. Motion will continue in the reverse
direction (adhering to the homing acceleration, deceleration,
and velocity), until the Sensor input is detected inactive, at
which point the normal homing procedure will take over. This
capability does not apply if Home to Marker is selected as the
homing type.

00 - Disable Home Sensor Back-off flag

01 - Enable Home Sensor Back-off flag (default)

Homing
Creep Vel

UDINT

rpm/
65536

Sets or returns the "creep” velocity used for homing. This
velocity is only used in the "Home to sensor then back to
marker" home type. The parameter represents the absolute
value of the velocity used to search for the marker after the
sensor is found, and the direction of motion is reversed. The
homing direction is determined by the home velocity
parameter.

Range: 0 to Ox7FFFFFFF

Default: 0x140000 (20 rpm)

190

191

Get

Selected
Index

USINT

Returns the number of the selected index.
- Index 0

- Index 1

- Index 2

- Index 3

- Index 4

- Index 5

- Index 6

- Index 7

- RAM Index

cCONOYOIT PR~ WN—O

Index Count
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
192 Get/Set Auto-Start | USINT |1 Sets or returns the Auto-start indexing flag. When the flag is
Index active, the drive will begin executing the selected index on the
activation of the Enable input.
0 - Disable (default)
1 - Enable
193 Index 0 Sets or returns the type of index.
Type Parameter 193 - Index 0 Type
Parameter 194 - Index 1 Type
194 ITndex ! Parameter 195 - Index 2 Type
ype Parameter 196 - Index 3 Type
195 Index 2 Parameter 197 - Index 4 Type
Type Parameter 198 - Index 5 Type
Parameter 199 - Index 6 Type
196 Index 3 Parameter 200 - Index 7 Type
Type Parameter 201 - RAM Index Type
197 Index 4
Type 0 - Incremental (default)
1 - Absolute
198 Index 5 2 - Registration
Type
199 Index 6
Type
200 Index 7
Type
201 RAM Index
Type
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
202 Get/Set Index 0 DINT 4 Cnts Sets or returns the distance or position the motor will travel
Dist/Pos (to) for an index.
203 Index 1 Parameter 202 - Index 0 D!stance/Pos!t[on
Dist/Pos Parameter 203 - Index 1 D!stance/Pos!t!on
Parameter 204 - Index 2 Distance/Position
204 Index 2 Parameter 205 - Index 3 Distance/Position
Dist/Pos Parameter 206 - Index 4 Distance/Position
Parameter 207 - Index 5 Distance/Position
205 Index 3 Parameter 208 - Index 6 Distance/Position
Dist/Pos Parameter 209 - Index 7 Distance/Position
206 Index 4 Parameter 210 - RAM Index Distance/Position
Dist/Pos
Range: 0x80000001 to Ox7FFFFFFF
207 Index 5 Default: 0
Dist/Pos
208 Index 6
Dist/Pos
209 Index 7 DINT
Dist/Pos
210 RAM ldx
Dist/Pos
21 Index0Reg | UDINT Sets or returns the distance the motor will travel after
Dist detecting the registration input for an index.
217 Index 1 Reg Parameter 211 - Index 0 Reg@strat!on Djstance
Dist Parameter 212 - Index 1 Reg!strat!on D!stance
Parameter 213 - Index 2 Registration Distance
213 Index 2 Reg Parameter 214 - Index 3 Registration Distance
Dist Parameter 215 - Index 4 Registration Distance
Parameter 216 - Index 5 Registration Distance
214 In_dex 3Reg Parameter 217 - Index 6 Registration Distance
Dist Parameter 218 - Index 7 Registration Distance
215 Index 4 Reg Parameter 219 - RAM Index Registration Distance
Dist
Range: 0 to Ox7FFFFFFF
216 Index 5 Reg Default: 0
Dist
217 Index 6 Reg
Dist
218 Index 7 Reg
Dist
219 RAM ldx
Reg Dist
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access | Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
220 Get/Set Index 0 UDINT |4 rpm/ Sets or returns the velocity used for an index.
Velocity 65536 | Parameter 220 - Index 0 Velocity
271 Index 1 Parameter 221 - Index 1 Veloc!ty
Velocity Parameter 222 - Index 2 Veloc!ty
Parameter 223 - Index 3 Velocity
222 Index 2 Parameter 224 - Index 4 Velocity
Velocity Parameter 225 - Index 5 Velocity
Parameter 226 - Index 6 Velocity
223 |ndex_3 Parameter 227 - Index 7 Velocity
Velocity Parameter 228 - RAM Index Velocity
224 Index 4
Velocity Range: 0 to Ox7FFFFFFF
Default: 0x1F40000 (500 rpm)
225 Index 5
Velocity
226 Index 6
Velocity
227 Index 7
Velocity
228 RAM ldx
Velocity
229 Index 0 rom/ Sets or returns the acceleration used for an index.
Accel Sec Parameter 229 - Index 0 Acceleration
230 Index 1 Parameter 230 - Index 1 Accelerat!on
Accel Parameter 231 - Index 2 Accelerat!on
Parameter 232 - Index 3 Acceleration
231 Index 2 Parameter 233 - Index 4 Acceleration
Accel Parameter 234 - Index 5 Acceleration
Parameter 235 - Index 6 Acceleration
232 Index 3 Parameter 236 - Index 7 Acceleration
Accel Parameter 237 - RAM Index Acceleration
233 Index 4
Accel Range: 1 to Ox7FFFFFFF
Default: 500
234 Index 5
Accel
235 Index 6
Accel
236 Index 7
Accel
237 RAM Index
Accel
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
238 Get/Set Index 0 UDINT |4 rpm/ Sets or returns the deceleration used for an index.
Decel sec Parameter 238 - Index 0 Deceleration
239 Index 1 Parameter 239 - Index 1 Decelerat[on
Decel Parameter 240 - Index 2 Decelerat!on
Parameter 241 - Index 3 Deceleration
240 Index 2 Parameter 242 - Index 4 Deceleration
Decel Parameter 243 - Index 5 Deceleration
Parameter 244 - Index 6 Deceleration
24 Index 3 Parameter 245 - Index 7 Deceleration
Decel Parameter 246 - RAM Index Deceleration
242 Index 4
Decel Range: 1 to Ox7FFFFFFF
Default: 500
243 Index 5
Decel
244 Index 6
Decel
245 Index 7
Decel
246 RAM Index
Decel
247 Index 0 UINT 2 mS Sets or returns the dwell time used for an index.
Dwell Parameter 247 - Index 0 Dwell
248 Index 1 Parameter 248 - Index 1 Dwell
Dwell Parameter 249 - Index 2 Dwell
Parameter 250 - Index 3 Dwell
249 Index 2 Parameter 251 - Index 4 Dwell
Dwell Parameter 252 - Index 5 Dwell
Parameter 253 - Index 6 Dwell
250 Index 3 Parameter 254 - Index 7 Dwell
Dwell Parameter 255 - RAM Index Dwell
251 Index 4
Dwell Range: 0 to 65535
Default: 0
252 Index 5
Dwell
253 Index 6
Dwell
254 Index 7
Dwell
255 RAM Index
Dwell
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
256 Get/Set Index 0 UINT 2 Sets or returns the batch count used for the index.
Count Parameter 256 - Index 0 Count
757 Index 1 Parameter 257 - Index 1 Count
Count Parameter 258 - Index 2 Count
Parameter 259 - Index 3 Count
258 Index 2 Parameter 260 - Index 4 Count
Count Parameter 261 - Index 5 Count
Parameter 262 - Index 6 Count
259 Index 3 Parameter 263 - Index 7 Count
Count Parameter 264 - RAM Index Count
260 Index 4
Count Range: 0 to 65535
Default: 1
261 Index 5
Count
262 Index 6
Count
263 Index 7
Count
264 RAM Index
Count
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
265 Get/Set Index 0 USINT |1 Sets or returns the termination instruction for an index.
Terminat Parameter 265 - Index 0 Termination
2667 Index 1 Parameter 266 - Index 1 Term@nat!on
Terminat Parameter 267 - Index 2 Term!nat!on
Parameter 268 - Index 3 Termination
267 Index 2 Parameter 269 - Index 4 Termination
Terminat Parameter 270 - Index 5 Termination
—_— Parameter 271 - Index 6 Termination
268 Index_ 3 Parameter 272 - Index 7 Termination
Terminat Parameter 273 - RAM Index Termination
269 Index 4
Terminat 0- StOp (default)
_ 1 - Start another index immediately
270 Index 5 2 - Start another index at next Start Index transition
Terminat
271 Index 6
Terminat
272 Index 7
Terminat
273 RAM ldx
Terminat
274 Index 0 Sets or returns the index number to be executed when another
Pointer index terminates.
2757 Index 1 Parameter 274 - Index 0 Po@nter
Pointer Parameter 275 - Index 1 Po!nter
Parameter 276 - Index 2 Pointer
276 Index 2 Parameter 277 - Index 3 Pointer
Pointer Parameter 278 - Index 4 Pointer
e Parameter 279 - Index 5 Pointer
211 Ind_ex 3 Parameter 280 - Index 6 Pointer
Pointer Parameter 281 - Index 7 Pointer
278 Index 4 Parameter 282 - RAM Index Pointer
Pointer
_ 0 - Index 0 (default)
279 Index 5 1-Index 1
Pointer 2 - Index 2
280 Index 6 3 -Index 3
Pointer 4 - Index 4
E—— 5-Index 5
281 Index 7 6 - Index 6
Pointer 7 - Index 7
28 | RAM ldx 8 - RAM Index
Pointer
New Parameters:
See the next table for more detailed information. These parameters are numbered 179 to 185 in non-indexing drives.
283 Get/Set DNet I/0 USINT |1
Format
284 Idle Flt
Action
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Parameter Object,
Instances ID 1-289 (Continued)

Parameter | Access Parameter | Data Data Size | Units/ | Command
Instance | Rule Name Type (Bytes) Scale | Description
285 Get/Set CommFlit | USINT |1
Action
286 Fault Cfg WORD |2
Logic
287 Logic Cmd
Mask
288 /0 Logic
Cmd
289 Enable USINT |1
behavior

* Set_Attribute service not supported if Parameter Instance 11 - Motor ID is not equal to 65535
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New Parameters

The following table provides information on the new parameters recently
added to the firmware. Two parameter numbers are listed in each row. The first
parameter number corresponds to the indexing version of the drive and the
second number within parenthesis corresponds to the non-indexing version of

the drive.
#Index | Access | Parameter Data Data Size Units/ Command
(#)non- | Rule Name Type (bytes) Scale Description
Index
283 Get/Set | DNet /0 Format | USINT 1 Selects the command and response assemblies
(179) to be used with polled I/0. Also, selects the
command assembly to be used with change of
state and cyclic I/0. If the value is modified, the
user has to either power cycle the drive, reset the
drive, or remove and reapply DeviceNet power
for the drive to use the modified value.
0 - Type 1 (default)
1-Type 2
2-Type 3
3-Type 4
284 |dle FIt Action 1 Determines the action the drive should take if the
(180) drive detects that the PLC is set to program
mode. No action is taken if DNet I/0 Format is
set to Type 1.
0 - Fault/ Zero Data (default)
1 - Fault/ Hold Last
2 - Zero data
3-Hold Last
4 - Fault Configuration
ATTENTION If you change this parameter’s value, the user application may not be able to

control the product after a fault.

Risk of severe bodily injury or equipment damage exists. The “Idle Flt Action”
parameter allows the user to change the default configuration that would allow
the module and associated drive to continue to operate if communication is

lost.

Precautions should be taken to assure that your settings for these parameters
and your application do not create bodily injury or equipment damage. Refer
to Using the Fault Configured Input on page D-61.

285 Comm FIt Action | USINT 1 Determines the action the Drive should take if
(181) the Drive detects a network failure. No action is
taken if DN Poll 1/0 Type is set to Type 1.

0 - Fault/Zero Data (default

1 - Fault/Hold Last

2 - Zero Data

3 -Hold Last

4 - Fault Config
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# Index
(#)non-
Index

Access
Rule

Parameter
Name

Data Data Size Units/ Command
Type (bytes) Scale Description

ATTENTION

If you change this parameter’s value, the user application may not be able to
control the product after a fault.

Risk of severe bodily injury or equipment damage exists. The “Comm Flt
Action” parameter allows the user to change the default configuration that
would allow the module and associated drive to continue to operate if
communication is lost.

Precautions should be taken to assure that your settings for these parameters
and your application do not create a hazard of bodily injury or equipment
damage. See “Using the Fault Configured Input” on page 61.

(182)

IMPORTANT

Fault Cfg Logic

WORD 2 Provides the logic command data to the drive
when drive is instructed to use the value from the
Fault Cfg Logic parameter.

Refer to the Logic Command field in the output
(command) assemblies for the bit definition.
Bit 0 = Torque Override

Bit 1 = Integrator Inhibit

Bit 2 = Follower Enable

Bit 3 = Reserved

Bit 4 = Reserved

Bit 5 = Operation Mode Override

Bit 6 = Preset Select A

Bit 7 = Preset Select B

Bit 8 = Preset Select C

Bit 9 = Start Index

Bit 10 = Define Home

Bit 11 = Disable Serial

Bit 12 = Remove Command Offset

Bit 13 = Start Homing

Bit 14 = Fault Reset

Bit 15 = Enable

Default: 0x0000

The Fault Cfg Logic will not affect those bits that have been masked off by the Logic Mask
parameter, otherwise the unmasked Fault Cfg Logic bits are ‘OR’ed with the corresponding
hardware inputs. The Enable bit may be configured to be ‘OR’ed or ‘And’ed with the hardware
Enable input.
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# Index
(#)non-
Index

Access
Rule

Parameter
Name

Data
Type

Data Size

(bytes)

Units/
Scale

Command
Description

287
(183)

Logic Cmd Mask

288
(184)

I/0 Logic Cmd

WORD

Used to mask off certain logic command bits
from DeviceNet polled, cyclic, and change of
state I/0 messages. The logic mask can not be
modified while the ULTRA 100 is enabled.
Refer to the Logic Command field in the output
(command) assemblies for the bit definition.
Bit 0 = Torque Override

Bit 1 = Integrator Inhibit

Bit 2 = Follower Enable

Bit 3 = Reserved

Bit 4 = Reserved

Bit 5 = Operation Mode Override

Bit 6 = Preset Select A

Bit 7 = Preset Select B

Bit 8 = Preset Select C

Bit 9 = Start Index

Bit 10 = Define Home

Bit 11 = Disable Serial

Bit 12 = Remove Command Offset

Bit 13 = Start Homing

Bit 14 = Fault Reset

Bit 15 = Enable

Default: 0x0000

The logic command being used by the drive. Any
bits masked off by the Logic Cmd Mask will be
clear (0).

Refer to the Logic Command field in the output
(command) assemblies for the bit definition.
Bit 0 = Torque Override

Bit 1 = Integrator Inhibit

Bit 2 = Follower Enable

Bit 3 = Reserved

Bit 4 = Reserved

Bit 5 = Operation Mode Override

Bit 6 = Preset Select A

Bit 7 = Preset Select B

Bit 8 = Preset Select C

Bit 9 = Start Index

Bit 10 = Define Home

Bit 11 = Disable Serial

Bit 12 = Remove Command Offset

Bit 13 = Start Homing

Bit 14 = Fault Reset

Bit 15 = Enable

289
(185)

Enable Behavior

USINT

—_

Used to determine if the drive can be enabled
with either the DeviceNet enable or hardware
enable; or if both enables are required.

0 - Hardware OR DNet Input (default)

1 - Hardware AND DNet Input
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Parameter Object

Attributes for Instance ID =1 - 289

Using the Fault Configured Input

You can select a constant value for the logic command in the event of a

controller (scanner) mode change or error. This constant value is referred to as

Fault Configured input. When the controller is placed in program mode or a

DeviceNet network fault occurs, the logic command to the drive can be set to
automatically switch to the constant value set in the Fault Cfg Logic parameter.

If you intend to use the Fault Configured Input, you must do the following:

1. Set the desire value for the Fault Cfg Logic parameter.

2. Set the Idle Flt Action parameter and/or the Comm Flt Action

parameter to Fault Cfg;

AttrID | Access | Stub/ | Name Data Type Description
Rule Full
1 O Stub Parameter Data type specified in Descriptor, Data type | Actual value of parameter. It can be read
Value and Data Size from or written to. This attribute is
read-only if bit 4 of Attribute #4 is TRUE.
2 Get Link Path Size | USINT Size of Link Path attribute. If this attribute
is 0, then no link is specified. Number of
BYTEs in attribute 3.
3 Link Path ARRAY of path segments Path to the object from where this
parameter value is retrieved.
The link path is limited to 255 BYTEs.
Segment BYTE
type/port
Segment Path (format depends on data contained in
Address segment type/port)
4 Descriptor WORD Descriptor of parameter. “Parameter Object
Bit Definitions for Instance Attribute 4" on
page 63
5 Data Type USINT Data type code. “Parameter Object Data
Types for Instance Attribute 5" on page 63
6 Data Size USINT Number of BYTEs in attribute 1, Parameter
Value
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Programming Reference

Parameter Object

Attributes for Instance ID =1 - 289 (Continued)

AttrID | Access | Stub/ | Name Data Type Description
Rule Full
7 Get Full Parameter SHORT_ STRING A human readable string representing the
Name parameter name. For example, “Vel Loop
P-Gain” The maximum number of
characters is 16. (The first byte is a length
code.)
8 Units String Engineering unit string. The maximum
number of characters is 4. (The first byte is
a length code.)
9 The maximum number of characters is 64.
(The first byte is a length code.) Always
returns 0.
10 Minimum Same as attribute 1 The minimum valid actual value to which
Value attribute 1, Parameter Value can be set.
M Maximum The maximum valid actual value to which
Value attribute 1, Parameter Value can be set
12 Default Value The actual value attribute 1, Parameter
Value should be set to when the user
wants the default for the parameter.
13 Scaling UINT Multiplier for scaling formula
Multiplier
14 Scaling Divisor for scaling formula
Divisor
15 Scaling Base Base for scaling formula
16 Scaling Offset Offset for scaling formula
17 Multiplier Parameter object instance number of
Link multiplier source.
18 Divisor Link Parameter object instance number of base
source.
19 Base Link Parameter object instance number of offset
source.
20 Offset Link Parameter object instance number of offset
source.
21 Decimal USINT Specifies number of decimal places to use
Precision when displaying the scaled engineering

value. Also used to determine actual
increment value so that incrementing a
value causes a change in scaled
engineering value to this precision.

O The access rule is defined in bit 4 of instance attribute 4, the Descriptor. If bit 4 is 0 the access rule is Set and the Parameter Value
can be read and written. If bit 4 is 1, the access rule is Get and the Parameter Value can only be read.
O Data type specified in instance attributes 4 (Descriptor), 5 (Data Type) and 6 (Data Size).
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Parameter Object
Bit Definitions for Instance Attribute 4
Bit | Definition Value
0 | Supports settable 0 =Link path can not be set.
path 1 = Link path can be set.
1 Supports 0 = Enumerated strings are not supported.
enumerated strings | 1 = Enumerated strings are supported and may be read with
the Get_Enum_String service.
2 | Supports scaling 0 = Scaling not supported.

1 = Scaling is supported. The scaling attributes are
implemented and the value presented is in engineering
units.

3 | Supports scaling 0 = Scaling links not supported.
links 1 =The values for the scaling attributes may be retrieved
from other parameter object instances.
4 | Read only parameter | 0 = Parameter value attribute can be written (set) and read
(get). Access rule is set.

1 =Parameter value attribute can only be read. Access rule is
get.

5 | Monitor parameter | 0 = Parameter value attribute is not updated in real time by
the device.

1 = Parameter value attribute is updated in real time by the
device.

6 | Supports extended | 0 = Extended precision scaling is not supported.

precision scaling

1 = Extended precision scaling should be implemented and
the value presented to the user in engineering units.

Parameter Object
Data Types for Instance Attribute 5

Attr. Definition Data Type Scaling
ID Description Supported
1 WORD 16-bit word (2 bytes) No

2 UINT Unsigned integer (2 bytes) Yes

3 INT Signed integer (2 bytes) Yes

4 BOOL Boolean (1 byte) No

5 SINT Signed Short integer (2 bytes) Yes

6 DINT Signed Double integer (4 bytes) Yes

8 USINT Unsigned Short integer (1 byte) Yes

9 UDINT Unsigned Double Integer (4 bytes) Yes

24 BYTE 8-bit string (1 byte) No

25 DWORD 32-bit string (4 bytes) No
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Parameter Object
Common Services
Service Code Implemented for: Service Name

Class Instance
0x01 No Yes Get_Attribute_All
Ox0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

Get_Attribute_All Response

At the instance level, the order of attributes returned in the
Get_Attributes_All response is as follows:

Class Attribute ID Attribute Name and Default Value

1 Parameter Value

2 Link Path Size

3 Link Path

4 Descriptor

5 Data Type

6 Data Size

7 Parameter Name String, default character count = 0
8 Units String, default character count =0
9 Help String, default character count = 0
10 Minimum Value default =0

11 Maximum Value default =0

12 Default Value default =0

13 Scaling Multiplier Default =1

14 Scaling Divisor Default = 1

15 Scaling Base Default =1

16 Scaling Offset Default=0

17 Multiplier Link Default=0

18 Divisor Link Default =0

19 Base Link Default=0

20 Offset Link Default=0

21 Decimal Precision Default =0
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Parameter Object Specific Services

Service Service Service
Code Name Description
4B, Get_Enum_String | Use this service to read enumerated strings from

the Parameter Instance. See DeviceNet
Specification Vol 2: Object Library, Parameter
Object.

Enumerated strings are human-readable strings that describe either a bit or a
value depending on the data type of instance attribute 1, the Parameter Value.
If the data type is a BYTE, WORD, or DWORD the enumerated string is a bit
enumerated string. If the data type is INT, USINT, or UINT the enumerated
string is a value enumerated string. Any other data type does not have
enumerated strings.

The table below describes the Get_Enum_String request service attribute.

Name Data Type | Description of Attribute

Enumerated String Number USINT Number of enumerated string to retrieve
(MAX value is 255).

¢ If the string to be returned is a bit enumerated string, then the enumerated
string number represents a bit position and the Get_Enum_String service
returns a string from that bit.

e If the string to be returned is a value enumerated string, then the
enumerated string number represents a value and the Get_Enum_String
service returns a string for that value.

The enumerated string is returned in the form of a SHORT_STRING with a

maximum number of characters of 16.
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Parameter Group Object

(Class ID 10.)
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The Parameter Group Object identifies groups of parameters in a device. By
grouping parameters, a DeviceNet software tool can provide a convenient

access to related sets of parameters. There is one instance for each of the
device’s parameter groups. This Object is intended primarily to be used by a
DeviceNet software tool to create an EDS file.

IMPORTANT

The Parameter Group object does not return parameter

values.

Parameter Group Object
Attribute for Instance ID = 0 (Class Attribute)

Attr ID | Access | Attribute | Type Description Semantics
Rule Name of Values
2 Get Max UINT Maximum instance | The largest instance
Instance number of an object | number of a created

currently created in
this class level of

object at this class
hierarchy level.

the device.
Parameter Group Object
Attributes for Instances 1- (n)
Attr ID | Access | Attribute | Type Description Semantics
Rule Name of Values
1 Get group SHORT_ | A human-readable | Maximum number of
Name STRING | string representing | characters = 16
String the group name
(e.g., Setup,
Frequency Set)
2 Number of | UINT Number of
members parameters in
in group group.
3 1st Parameter Instance
Parameter Number
Number in
group
4 2nd
Parameter
Number in
group
n (n-2)th
Parameter
Number in
group
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Parameter Group Object
Group Instance ID 1- 25

Parameter Parameter Group Name | Parameter | Parameter Name

Group Number
Instance
1 DeviceNet 1 DN-SW Node Address
2 DN-SW Baud Rate
3 DN-NV Node Addr
4 DN-NV Baud Rate
5 Chg of State Mask
6 DNet /0 Status
Non-Index Drive [ 283(179) | DNet I/0 Format
parameter numbers in
parenthesis () 284 (180) [dle Flt Action

285 (181) Comm FIt Action
286 (182) Fault Cfg Logic
287 (183) Logic Cmd Mask
288 (184) /0 Logic Cmd
289 (185) Enable Behavior

2 Position Loop 12 Pos Loop P_Gain
13 Pos Loop |_Gain
14 Pos Loop D_Gain
15 Pos Loop FF_Gain
16 Pos Loop |_Zone
17 Pos Window Size
18 Pos Window Time
19 Pos Error Limit
20 Pos Error Time
21 Master Rot Dir
22 Slew Rate
23 Slew Enable
24 Gear Ratio Cmd
25 Buf Gr Ratio-Mtr
26 Buf GrRatio-Mstr
27 Active Gear-Mtr
28 Active Gear-Mstr
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Parameter Group Object
Group Instance 1D 1- 25 (Continued)

Parameter Parameter Group Name | Parameter | Parameter Name
Group Number
Instance
3 Velocity Loop 29 Vel Loop P_Gain
30 Vel Loop |_Gain
31 Reserved
32 Zero Vel Window
33 Velocity Window
34 Vel Qverspd Lim
35 At Speed Value
36 Reserved
37 Vel Error Limit
38 Vel Error Time
4 Torque Current 39 Low Pass Bndwdth
40 LowPass Filter
4 Positive | Limit
42 Negative | Limit
43 Fault Current
44 Dynamic PWM Freq
5 Motor Data 11 Motor ID
45 Encoder Lines
46 Max Motor Speed
47 Motor Cont Curr
48 Motor Peak Curr
49 Torque Constant Kt
50 Rotor Inertia Jm
51 Back EMF Const Ke
52 Winding Res
53 Winding Ind
54 Thermostat
55 Commutation Type
56 Thermal Protect
57 Thermal Constant
58 Pole Count
59 Hall Offset
60 Index Offset
61 Motor Forwrd Dir
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Parameter Group Object
Group Instance ID 1- 25 (Continued)

Parameter Parameter Group Name | Parameter | Parameter Name

Group Number

Instance

6 Digital I/0 62 Dig Input 1 Cnfg
63 Dig Input 2 Cnfg
64 Dig Input 3 Cnfg
65 Reserved
66 FIt Reset Config
67 Dig Outpt 1 Cnfg
68 Dig Outpt 2 Cnfg
69 Reserved
70 Reserved
71 Brake On Delay
72 Brake Off Delay

7 Analog I/0 73 Limit Anlg Accel
74 Anlg Accel Limit
75 Anlg Decel Limit
76 Pos CMD In Offst
77 Pos CMD In Scale
78 Vel CMD In Offst
79 Vel CMD In Scale
80 MaxVel CMD Scale
81 Tor CMD In Offst
82 Tor CMD In Scale
83 MaxTrq CMD Scale
84 Anlg Qutpt1 Cnfg
85 Anlg Out1 Offset
86 Anlg Out1 Scale
87 Reserved
88 Reserved
89 Reserved
90 Analog Out Mode
91 Anlg Out1 Ovride
92 Reserved
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Programming Reference
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Parameter Group Object
Group Instance 1D 1- 25 (Continued)

Parameter Parameter Group Name | Parameter | Parameter Name

Group Number

Instance

8 Presets 93 Limit Preset Acc
94 Preset Acc Limit
95 Preset Dec Limit
96 Vel Preset 0
97 Vel Preset 1
98 Vel Preset 2
99 Vel Preset 3
100 Vel Preset 4
101 Vel Preset 5
102 Vel Preset 6
103 Vel Preset 7
104 Torque Preset 0
105 Torque Preset 1
106 Torque Preset 2
107 Torque Preset 3
108 Torque Preset 4
109 Torque Preset 5
110 Torque Preset 6
111 Torque Preset 7

9 Operating Mode 112 Command Source
113 Drive Mode
114 Override CMD Scr
115 Override Drv Mode
116 Enc Outpt Config
117 Change Direction

10 Tuning 118 Tuning/Oper Mode
119 Tuning Status
120 Autotune Max Cur
121 Autotune Max Dis
122 MTune Pos Period
123 ManTune Pos Step
124 MTune Vel Period
125 ManTune Vel Step
126 Tuning Direction




Programming Reference D-1

Parameter Group Object
Group Instance ID 1- 25 (Continued)

Parameter Parameter Group Name | Parameter | Parameter Name

Group Number

Instance

1 Runtime Status 127 Drive Status
128 Fault Status
129 Output Status
130 Dig Input States
131 Dig Outpt States

12 Runtime Data 132 Analog CMD Input
133 +Limit Inpt Val
134 -ILimit Inpt Val
135 Analog Output 1
136 Reserved
137 Motor Position
138 Master Position
139 Position Command
140 Position Error
141 Peak +Pos Error
142 Peak -Pas Error
143 Velocity Command
144 Motor Velocity
145 Velocity Error
146 Current Command
147 Average Current
148 Pos Peak Current
149 Neg Peak Current
150 DC Bus Voltage
151 Field Current
152 Torque Current
153 R-Phase Current
154 T-Phase Current
155 Field Voltage
156 Torque Voltage
157 Motor Thermal Filter
158 Reserved
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Parameter Group Object
Group Instance ID 1- 25 (Continued)

Parameter Parameter Group Name | Parameter | Parameter Name

Group Number

Instance

13 Fault History 159 Fault History #1
160 Fault History #2
161 Fault History #3
162 Fault History #4
163 Fault History #5
164 Fault History #6
165 Fault History #7
166 Fault History #8
167 Fault History #9
168 Fault History #10

14 Commands 169 Host Contrl Mode
170 Host Setpnt Ctrl

Indexing only (otherwise 171 Host Index Cntrl
reserved)

172 Host Vel Setpnt
173 Host Torg Setpnt
174 Host Acc Setpnt
175 Reset Personalty
176 Reset Drive
177 Reset Faults
178 Reset | Peaks

The following parameters are reserved for Indexing Drives only

179 Start Index Cmd
180 Start Homing Cmd
181 Host Index

15 Homing 182 Homing Velocity
183 Homing Accel/Dec
184 Home Offset Move
185 Home Pasition
186 Homing Type
187 Auto Start Home
188 Home Sens Bckoff
189 Homing Creep Vel




Programming Reference

D-713

Parameter Group Object
Group Instance ID 1- 25 (Continued)

Parameter Parameter Group Name | Parameter | Parameter Name

Group Number

Instance

16 Indexing 190 Selected Index
191 Index Count
192 Auto-Start Index

17 Index 0 193 Index 0 Type
202 Index 0 Dist/Pos
211 Index 0 Reg Dist
220 Index 0 Velocity
229 Index 0 Accel
238 Index 0 Decel
247 Index O Dwell
256 Index 0 Count
265 Index 0 Terminat
274 Index O Pointer

18 Index 1 194 Index 1 Type
203 Index 1 Dist/Pos
212 Index 1 Reg Dist
221 Index 1 Velocity
230 Index 1 Accel
239 Index 1 Decel
248 Index 1 Dwell
257 Index 1 Count
266 Index 1 Terminat
275 Index 1 Pointer

19 Index 2 195 Index 2 Type
204 Index 2 Dist/Pos
213 Index 2 Reg Dist
222 Index 2 Velocity
231 Index 2 Accel
240 Index 2 Decel
249 Index 2 Dwell
258 Index 2 Count
267 Index 2 Terminat
276 Index 2 Pointer
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Parameter Group Object
Group Instance 1D 1- 25 (Continued)

Parameter Parameter Group Name | Parameter | Parameter Name

Group Number

Instance

20 Index 3 196 Index 3 Type
205 Index 3 Dist/Pos
214 Index 3 Reg Dist
223 Index 3 Velocity
232 Index 3 Accel
241 Index 3 Decel
250 Index 3 Dwell
259 Index 3 Count
268 Index 3 Terminat
277 Index 3 Pointer

21 Index 4 197 Index 4 Type
206 Index 4 Dist/Pos
215 Index 4 Reg Dist
224 Index 4 Velocity
233 Index 4 Accel
242 Index 4 Decel
251 Index 4 Dwell
260 Index 4 Count
269 Index 4 Terminat
278 Index 4 Pointer

22 Index 5 198 Index 5 Type
207 Index 5 Dist/Pos
216 Index 5 Reg Dist
225 Index 5 Velocity
234 Index 5 Accel
243 Index 5 Decel
252 Index 5 Dwell
261 Index 5 Count
270 Index 5 Terminat
279 Index 5 Pointer




Programming Reference

D-75

Parameter Group Object
Group Instance ID 1- 25 (Continued)

Parameter Parameter Group Name | Parameter | Parameter Name

Group Number

Instance

23 Index 6 199 Index 6 Type
208 Index 6 Dist/Pos
217 Index 6 Reg Dist
226 Index 6 Velocity
235 Index 6 Accel
244 Index 6 Decel
253 Index 6 Dwell
262 Index 6 Count
2N Index 6 Terminat
280 Index 6 Pointer

24 Index 7 200 Index 7 Type
209 Index 7 Dist/Pos
218 Index 7 Reg Dist
227 Index 7 Velocity
236 Index 7 Accel
245 Index 7 Decel
254 Index 7 Dwell
263 Index 7 Count
272 Index 7 Terminat
281 Index 7 Pointer

25 RAM Index 201 RAM Index Type
210 RAM ldx Dist/Pos
219 RAM Idx Reg Dist
228 RAM Idx Velocity
237 RAM Index Accel
246 RAM Index Decel
255 RAM Index Dwell
264 RAM Index Count
273 RAM Idx Terminat
282 RAM ldx Pointer
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Programming Reference

Acknowledge Handler
Object (Class ID 2B,)

Parameter Group Object
Common Services

Service | Service Service
Code Name Description
0k, Get_Attribute_Single | Returns the contents of the specified attribute.

The Acknowledge Handler Object is used to manage the reception of message
acknowledgments. This object communicates with a message producing

Application Object within a device. The Acknowledge Handler Object notifies

the producing application of acknowledge reception, acknowledge time-outs,
and production retry limit.

Acknowledge Handler Object
Attributes for Instance ID =1

Attr | Access Attribute Type | Description Semantics
ID |Rule Name of Values
1 Set Acknowledge Timer UINT | Time to wait for acknowledge before resending Range 1-65,535
ms
(0 invalid)
default=16
2 Get/Set Retry Limit USINT | Number of Ack Time-outs to wait before informing the | Range 0-255
producing application of a RetryLimit_Reached event. default=1
3 Set (Inactive) Get | COS Producing UINT | Connection Instance that contains the path of the Connection
(Active) connection Instance producing 1/0 application object that will be notified of | Instance ID
Ack Handler events.

Acknowledge Handler Object
Common Services

Service | Service Service

Code Name Description

0E, Get_Attribute_Single | Returns the contents of the specified attribute.

10y Set_Attribute_Single | Used to modify an Acknowledge Handler object
attribute value.
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Appendix E

Operator-level diagnostics

Problem Solving

To solve problems that can occut, you need to understand:

¢ the physical DeviceNet layout,
* the devices on the network, and

* how all the pieces work together.

The manuals that belong to devices on the network, can usually isolate any
problems to a specific region of the network and then the specific device
causing the problem. Diagnostic tools and device indicators help identify the
operational state of devices and network communications problems.

LED displays

The following diagram and tables show the meaning of the Module Status
LED and Network Status bi-colored LEDs. Use these status indicators at
power-up and during operation to check the state of the device and status of
the DeviceNet network.

Figure E.1
Module Status and Network Status LEDs

Module
Status Status

Network
Status

o

Node Address
(00-63, PGM)

x5 e

ey
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o
0

(AB]
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Module Status
LED Viewed: | If LED: State: Indicates: Action:
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 | Device is in Processing or waiting | Normal operation - no action needed
stand-by for input
Module Status | Flashing-red Recoverable Not operational Power cycle or reset the Ultra 100 with DeviceNet
LED fault
Steady-red Unrecoverable | ULTRA 100 problem | 1. Check ULTRA 100 for power-up error using ULTRA

fault

Master.
2. Replace ULTRA 100.

Flashing-red/ Self testing Self-test in progress | The device is in self test, wait.
green
Network Status
LED Viewed: If LED: State: Indicates: Action:
Off * Not powered | No power going to | 1. Check the Module Status LED to verify that ULTRA 100
* Not on-line the device is powered.
« Failed Duplicate 2. Check that one or more nodes are communicating on
MAC ID check the network.
3. Check that at least one other node on the network is
operational and the data rate is the same as the
ULTRA 100.
Flashing-green | ¢ On-line « Passed Duplicate | No action is needed. The LED is flashing to signify that

Network Status
LED

* Not connected | MAC ID check there are no open communication connections between
« No connection the ULTRA 100 and any other device. Any connection (I/0
established or explicit message) made to the ULTRA 100 over
DeviceNet will cause the LED to stop flashing and remain
Steady-ON for the duration of any open connection.
Steady-green * On-line One or more No action needed.
* Connected connections
established
Flashing-red * On-line I/0 connection timed | 1. Re-initiate I/0 messaging by the master controller.

* Time-out out 2. Reduce traffic or errors on the network so that
messages can get through within the necessary time
frame.

Steady-red Network Failure | ¢ Failed Duplicate 1. Ensure that all nodes have unique addresses.

MAC ID check
* Bus-off

2. If all node addresses are unique, examine network for
correct media installation.

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

Publication 1398-5.4 - December 1999



Problem Solving E-3

Node Problems

Particular attention should be given to the task of setting initial addresses and
data rates. A survey of the network should be made 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 LED). 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 - LED Status Check

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

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
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the 24V supply and then reset the scanner. If the scanner goes Bus-off again,
the problem is some combination of:

¢ defective node device,

* incorrect node data rate,
* bad network topology,

* faulty wiring,

* faulty scanner,

* faulty power supply,

* bad grounding, and/or

¢ electrical noise.

Wiring Problems

Various situations in and around cables can cause problems on the DeviceNet
network. Things to check are:

* cables for excessive twisting, tension, or breaks along their span and at
connectors,

* cable proximity to extreme temperature
* cable proximity to motors, relays, contactors, solenoids, or power wiring,
* connections at junction boxes for lead dress, and

* connectors for contamination by foreign material.

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:

* length and current level in trunk and drop cables,
* size and length of the cable supplying power to the trunk,
* voltage measured at the middle and ends of the network, and

* noise in network power measured with an oscilloscope.



Problem Solving E-5

Cable Installation and Design Problems

Cable installation and design has to do with 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. Ensure that you have a diagram of the physical
layout and a record of the following information on the layout.

Cable Checks Power Checks

Number of nodes Terminator locations and size

Individual drop lengths | Break the earth ground of the V- and Shield and verify >1.0
Mohm to frame ground with power supply off

Branched drop length Use a multi-meter to check for short circuit between CAN_H
and CAN_L, or CAN (H or L) to Shield, V- or V+

Cumulative drop length | Total power load and at its distribution points

Total trunk length Spot check power for noise

Power supply cable
length and gauge

Adjusting the Physical Network Configuration

Some ways to help improve the efficiency of you physical network
configuration are:

* shorten the overall length of the cable system,

* move the power supply in the direction of an overloaded cable section,
* move devices from an overloaded cable section to a less loaded section,
* move higher current loads closer to the power supply,

* add another power supply to an overloaded network, and

* move the power supply from the end to the middle of the network.
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Appendix F

DeviceNet Features

Specifications

The ULTRA 100 Drive with DeviceNet has a printed circuit assembly inside
that uses a standard DeviceNet 5-pin device connector to accept an open
connector off a DeviceNet cable from a DeviceNet network.

The ULTRA 100 Drive with DeviceNet has its own microprocessort. It also
has a watchdog timer that is enabled when power is turned on. The
microprocessor must be able to reset the timer within a specified period, or it
will shut down the ULTRA 100 Drive with DeviceNet and the bi-color
Module Status LED will display steady red. Diagnostics will be run at start-up
on the CPU, EPROM, and RAM. If there is a fault during diagnostics the
Module Status LED will display a steady red. When all requirements are met,
the Module Status LED will display a steady green.

DeviceNet data for an ULTRA 100 Drive with DeviceNet

Power Consumption DeviceNet current draw
60mA
Data Rates 125k per second
(baud) 250k per second
500k per second
Messaging capabilities | Explicit, Polled I/0, Change of State, and Cyclic Messaging
Status Indication Module Status: Bi-color (red/green) LED
Network Status : Bi-color (red/green) LED
Network Address 00-63 (63 default)

Physical Data for an ULTRA 100 Drive with DeviceNet

DDM-005(X) DN | DDM-009(X) DN DDM-019(X) DN
Weight 1.84 kg (4.1 Ibs) 2.19kg (4.8 Ibs) 2.14 kg (4.7 Ibs)
Environmental Operating
Conditions Temperature: 0°t055°C(32°t0 131°F)

Storage

Temperature: -40° to 70° C (-40° to 158° F)

Relative Humidity: 5% to 95% non-condensing 50% max @ 40°

C(104°F)
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F-2  Specifications

Figure F1
ULTRA 100 Drive with DeviceNet DDM-005-DN (front)
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1. Dimensions are in millimeters with inches in brackets.
2. Allow 76.2 mm [3.00] clearance in front of unit for cables.
3. Allow 12.7 mm [.50] clearance on both sides of unit.

Publication 1398-5.4 - December 1999



Specifications  F-3

Figure F.2
ULTRA 100 Drive with DeviceNet DDM-005-DN (side and bottom)
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Figure F.3
ULTRA 100 Drive with DeviceNet DDM-009(X)-DN and DDM-019(X)-DN
(front)
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NOTES:

1. Dimensions are in millimeters with inches in brackets.

2. Allow 76.2 mm [3.00] clearance in front of unit for cables.
3. Allow 12.7 mm [.50] clearance on both sides of unit.
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Figure F.4
ULTRA 100 Drive with DeviceNet DDM-009(X)-DN and DDM-019(X)-DN
(side and bottom)
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Index

A

Acknowledge Handler Object p-76
Analog 1/0

Parameter Group D-69
Attribute

Definition D-1

Bi-colored LEDs E-1
BOOL

Data type D-5
Bus-off

LED Red E-3
BYTE

Data type D-5

c

Cabinet

Mechanical hazard protection 1-6
Cable

Installation E-5

System planning 3-1
Change of State

Messaging 2-2
Change of State Messaging A-2
Client/Server Transaction Tables A-5
Command code A-8
Command messages B-2
Commands

Parameter Group D-72
Communication Rate

Baud rates F-1
Configuration data A-2
Connection

Object D-23
Connector

Contamination E-4
Cumulative drop length E-5
Cyclic

Messaging 2-2
Cyclic Messaging A-2

D

Data type
BOOL D-5

BYTE D-5

DINT D-5

DWORD D-5

INT D-5

SHORT_STRING D-5

SINT D-5

UDINT D-5

UINT D-5

USINT D-5

WORD D-5
DC Bus

Floating requirement 1-5
Device

Active Table A-5

Current draw 3-1

Failure Table A-5

I/0 data A-2

In standby E-2

Input Data Table A-5

Output Data Table A-5
DeviceNet

Interface (drawing) 2-1

Object D-8

Objects organize data D-1

Parameter Group D-67

Parameter Object D-24

Port A-8

Scanner Module (Pub 1747-5.8) A-1

Scanner Pub 1747-6.5.2 A-1

Wiring connectors 3-2
Diagnostic tools E-1
Digital 1/0

Parameter Group D-69
DINT

Data type D-5
Discrete I/0 A-1
Discrete input and output A-2
Drop length design problems E-5
DWORD

Data type D-5

E

Efficiency

Network E-5
Electrical noise E-3, E-4, E-5
Electrical shock hazards 1-2
ENABLE

Input 1-8
Environmental Conditions F-1
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Index-2

Explicit

Messaging 2-2
Explicit Message

Program Control A-7
Explicit Messaging A-6
Extreme temperature -4

Faulty

Scanner E-4
Fire hazards 1-2
Floating DC bus 1-5

G

Grounding
Problems E-3, E-4

H

Hazards

Electrical 1-2

Fire 1-2

Mechanical 1-2, 1-6

Stored energy 1-2, 1-7
Homing

Parameter Group D-72
Homing routine c-2

/0
Discrete A-2
Format Type B-2
|denity object -5
IDLE B-8, B-23
Index
0 Parameter Group D-73
1 Parameter Group D-73
2 Parameter Group D-73
3 Parameter Group D-74
4 Parameter Group D-74
5 Parameter Group D-74
6 Parameter Group D-75
7 Parameter Group D-75
Indexing
Parameter Group D-73
Indicators
Status E-1
Industrial environment 1-2
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Installation

Safety 1-1, 1-2
INT

Data type D-5
Intermittent power E-3

LED
Bi-colored E-1
Status check E-3
Logically assigned addresses E-3

MO/M1 Transfer File A-7
M1/MO file A-1
MAC ID A-8, E-3
Manuals

Using E-1
Master

Protocols 2-2
Math register B-15
Mechanical hazards 1-2, 1-6
Message buffer A-7
Messages

Command and Response B-2
Messaging

Capabilities F-1

Change of State A-2

Cylic A-2

Polled 1/0 A-2

Protocols 2-2

Router Object D-8

Strobe A-2
Minor fault -2
Module

Status LED E-1
Motor Data

Parameter Group D-68
Multicast data transfer A-2

Network
Baud rate 3-1
Cable system 3-1
Efficiency E-5
Network Status LED E-1, E-3
Node Address F-1



Index-3

Power problems E-4
Network traffic c-3, c-6, c-10, C-14, C-18
No power E-2
Node
Numbers E-5
Non-volatile memory A-5

0

Open-style DeviceNet connector 3-2
Operating Mode
Parameter Group D-70

P

Parameter
Index 6 D-75
Parameter Group
Analog /0 D-69
Commands D-72
DeviceNet D-67
Digital I/0 D-69
Homing D-72
Index 0 D-73
Index 1 D-73
Index 2 D-73
Index 3 D-74
Index 4 D-74
Index 5 D-74
Index 7 D-75
Indexing D-73
Motor Data D-68
Object D-66
Operating Mode D-70
Position Loop D-67
RAM Index D-75
Runtime Data D-71
Torque Current D-68
Velocity Loop D-68
Parameter Object D-24
PCMCIA interface cards 4-1
Physically assigned addresses E-3

Polled I/0

Messaging 2-2
Polled I/0 Messaging A-2
Port

DeviceNet A-8
Position Loop

Parameter Group D-67
Power

DeviceNet current draw F-1

Supply E-5

Supply problems E-4
Power-up

Status E-1
Problems

Node E-3

Q

Qualified user
Definition 1-1

R

RAM Index

Parameter Group D-75
Recycle Power

Scanner E-3
Response messages B-2
Rotary DIP switches 4-1
RS-232

Device module 4-1
RSLinx B-1, Cc-1
RSLogix 500 B-1, c-1
RSNetWorx A-5, A-6, B-1, C-1
RUN B-8, B-23
Runtime

Data Parameter Group D-71

S

Safety
Guidelines 1-8
Hazards 1-2
Shutdown 1-8

Scaling value B-15, c-11
Scan List Table A-5
Scanner

Problems E-3
Scanner Module A-1
Scanner Module Configuration Table A-5
Scanner Problems E-3
Self testing E-2
Service

Definition D-1
Setting

Addresses E-3

Baud rate E-3

Shield termination 1-4
SHORT_STRING
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Index-4

Data type D-5
SINT

Data type D-5
Slave

Protocols 2-2
Status A-2

Indicators E-1, F-1
Status code A-8
Stored energy hazards 1-2, 1-7
Strobe Messaging A-2
System

Cable planning 3-1

T

Tee tap

Problems E-3
Temperature

Affecting cables E-4
Termination

Problems E-5
Terminology

Attribute D-1

Service D-1
Torque Current

Parameter Group D-68

Transaction body and header A-7

Transaction Tables A-5
Transfer File A-7
Trunk

Length requirements E-5
Wiring problems E-4
TXID A-8

U

UDINT

Data type D-5
UINT

Data type D-5
Unrecoverable fault -2
USINT

Data type D-5

vV

Velocity Loop

Parameter Group D-68
Voltage

Drop 3-1
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Voltage potential 1-3

w
Wiring
DeviceNet Connectors 3-2
Problems E-4

WORD
Data type D-5
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