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The information in this manual is subject to change without notice.

Throughout this manual, the following notes are used to alert you to safety considerations:

ATTENTION: Identifies information about practices or circumstances that can lead to personal
injury or death, property damage, or economic loss.

Important: Identifies information that is critical for successful application and understanding of the product.

ATTENTION: The VSM500 unit and a DeviceNet network may contain hazardous voltage levels.
Before working on the VSM500 unit or DeviceNet Option board, remove power from the drive,
and verify that the VSM500 unit has discharged to safe voltage levels. Failure to observe these
precautions could result severe bodily injury or loss of life.

ATTENTION: Only personnel familiar with the VSM500 unit and DeviceNet should plan or
implement the installation, start-up, configuration and subsequent maintenance of the VSM500
unit. Failure to observe these precautions could resultin bodily injury and/or damage to equipment.

ATTENTION: Parameter 109 [DNET FAULT MODE] and Parameter 110 [DNET IDLE MODE] determine
the action of the option and connected VSM500 unit if communications are disrupted or a scanner
is putin idle mode. By default, these parameters stop the VSM500 unit. You can set them so that
the VSM500 unit continues to run. Precautions should be taken to ensure that the settings of
these parameters do not create a hazard. Failure to observe these precautions could result in
bodily injury and/or damage to equipment.

ATTENTION: When a system is configured for the first time, the motor must be disconnected from
the machine or process during initial system testing. Injury or equipment damage may occur due
to unintended or incorrect machine motion. Failure to observe these precautions could result in
bodily injury and/or damage to equipment.

ATTENTION: The DeviceNet Option board contains ESD (Electrostatic Discharge) sensitive parts
and assemblies. Component damage may result if ESD control procedures are not followed. Static
control precautions are required when handling this product. If you are not familiar with static
control procedures, refer to any applicable ESD protection handbook. Failure to observe these
precautions could result in damage to equipment.

Trademarks not belonging to Rockwell Automation are property
of their respective companies.

©2000 Rockwell International Corporation
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The purpose of this manual is to provide you with information needed to apply the
DeviceNetO option board to the VSM500 Integrated Drive/Motor. It includes methods
for installing, configuring, and troubleshooting this option board. Read this manual in
its entirety before installing, operating, or servicing the VSM500 Integrated
Drive/Motor with a DeviceNet option board.

Audience for this Manual

This manual is intended for qualified personnel. To use the DeviceNet option, you
must understand the parameters and functions of the VSM500 Integrated Drive/Motor.
You must also understand DeviceNet networks, including how slave devices operate
on the network and communicate with a master.

Conventions

* Parameter numbers and names are shown in bold typeface and follow the following
format: parameter XXX [*]. The XXX represents the parameter number in the EDS
file. The [*] represents the parameter name. For example, parameter 01 [cMD
FREQUENCY].

* Menu commands are shown in bold typeface and follow the format Menu >
Command. For example, if you read “Select File > Open,” click the File menu and
then click the Open command.

* The VSM500 Integrated drive/motor is also referred to as “VSM500 unit” or “unit.”
* The DeviceNet option board is also referred to as the “option board.”

Related Documentation

Refer to the following publications as necessary for more information. Most of these

Rockwell Automation publications are available online from The Automation
Bookstore. The URL is: http://www.theautomationbookstore.com/

* D2-3400 VSM500 Integrated Drive/Motor User Manual
* DN-2.5 DeviceNet Product Overview
* 1485-6.7.2 DeviceNet Cable System Planning and Installation Manual

* 1787-6.5.3 DeviceNet Manager Software User Manual

* 1771-5.14 DeviceNet Scanner Module Installation Instructions
* 1771-6.5.118 DeviceNet Scanner Module Configuration Manual

* 9399-RL53GR RSLogix 5 Getting Results Guide

® 9399-RL50GR RSLogix 500 Getting Results Guide

* 9398-DNETGR RSNetWorx for DeviceNet Getting Results Guide

® 1747-5.8 DeviceNet Scanner Module Installation Instructions

* 1747-6.5.2 DeviceNet Scanner Module Configuration Manual

Preface

VIl



Getting Assistance from Reliance Electric

If you have any questions or problems with the products described in this instruction
manual, contect your local Reliance Electric sales ofice. For technical assistance, call
1-800-726-8112.
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Getting Started

This chapter provides an overview of the VSM500 DeviceNet option board and the
steps that you need to start using it.

1.1 Components

The following figure illustrates some of the DeviceNet option board components.

j\ D
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gooooooo| ———— | |:|
N O
O [ |—+— O
\j
[
Top View
Part Description
1 |Access Rotary switches and DIP switches on the VSM500 unit can be
to Unit accessed through the holes and underneath the DeviceNet
Switches option board.
2 | Unit Cable | A ribbon cable that connects to the VSM500 unit.

Ground A ground for the DeviceNet option board. When the lock washer
and a screw from the installation kit are secured in the upper
right corner, the option board is grounded.

4 | Label Labels identifying the ASA serial number, manufacture date,
manufacturer, catalog number, and firmware release.
5 | DIP Switches that you set to configure the node address and data

Switches rate.

6 | DeviceNet | A DeviceNet connector that will accept an open-style linear

Connector | plug.

Installation | An installation kit consisting of one grounding wrist strap, one

Kit 10-pin open-style linear plug for DeviceNet, screws, and a lock

(not shown) | washer. These items are used to secure the DeviceNet option
board to the VSM500 unit and connect it to the network.

Figure 1.1 — DeviceNet Option Board Components
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1.2 Option Features

The DeviceNet option board supports the following:

Polled 1/0, change of state, and cyclic data exchange
Explicit messaging

Explicit Unconnected Message Manager (UCMM)
Autobaud

Self-generating EDS files

Faulted node recovery

Parameters for the VSM500 unit and for the DeviceNet option board

1.3 Required Equipment

The following equipment is supplied with the DeviceNet option board. When
unpacking your DeviceNet option board, verify that the package contains the following:

DeviceNet option board

One open-style 10-pin linear plug for DeviceNet
Screws and a washer

Grounding wrist strap

This user manual

The following equipment is user-supplied. Before attempting to install or configure the
DeviceNet option board, verify that you have the following:

Small flathead and small Phillips screwdrivers

DeviceNet cable. Refer to the DeviceNet Cable System Planning and Installation
Manual.

Tools for configuring the DeviceNet network and devices on it (e.g., a computer
running DeviceNet Manager or RSNetWorx). For information on these products,
refer to the Preface.

Tools for configuring the processor and scanner on the network. For example, a
computer running RSLogix5 or RSLogix500. For information on these products,
refer to the Preface.

1-2
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1.4 Quick Start

This quick start is for users who have previously installed and configured a DeviceNet
network and Rockwell Automation drives. It may help reduce the time of installation.
Because this is a start up guide for experienced users, it does not contain detailed
instructions. It does, however, reference other chapters in this manual where detailed

information can be found.

Important: If you have questions or are unfamiliar with a term or step, always read
the referenced chapters or related documentation.

Steps Reference

1 Review the Attention statements for this product. Throughout this manual.
Verify that you have all required equipment. Chapter 1
Ensure that the VSM500 unit is correctly installed and wired. VSM500 Integrated

Drive/Motor user manual

4  Install the DeviceNet option board on the VSM500 unit. Chapter 2
Mount and secure the option on the VSM500 unit. Ground the option by using a screw
and lock washer in top right corner (Figure 1.1). Then, connect the ribbon cable on
the DeviceNet board to the VSM500 unit.

5 Connect the DeviceNet option board to the network. Chapter 2
Use a DeviceNet cable to connect the option to the DeviceNet network.

6 Commission the VSM500 unit for the DeviceNet network. Chapter 2
Set the switches on the drive and DeviceNet option board. On the VSM500 unit, DIP
switch 10, which enables parameters, must be set to On before power is applied to
the VSM500 unit. On the DeviceNet option board, the DIP switches must be set so
that the VSM500 unit has a unique DeviceNet address and uses the data rate used
by the network.

7  Apply power to the VSM500 unit and network. Chapter 2
Verify that the VSM500 unit is properly installed and configured (e.g., a unique node
address and the correct data rate). Apply power to the network and then to the
VSM500 unit. The COMM status indicator flashes green for 1/4 second, red for 1/4
second, and then goes blank while the option finishes its initialization. If the COMM
status indicator goes red, there is a problem. Refer to Chapter 7 for troubleshooting
information.

8  Apply power to the DeviceNet master and other devices on the network. | DeviceNet Cable System
Verify that the master and network are installed and functioning in accordance with Planning and Installation
DeviceNet standards, and then apply power to them. Manual

9 Configure the unit for your application. Chapter 3
Use software such as RSNetWorx to set the parameters in the drive. If you set both | Appendix B
baud rate switches to On, you must set the parameters for the node address and data
rate. To receive control /O and a reference via the DeviceNet network, you must set
the parameters for start source, speed reference source, output assembly, and input
assembly. In addition, you should verify that the settings of the fault mode and idle
mode parameters meet the needs of your application.

10 Configure the DeviceNet scanner. Chapter 4
Use software such as RSNetWorx to configure the scanner to communicate with the
VSM500 unit.

11 Create aladder logic program. Chapter 5
Create a ladder logic program that uses I/O to control the drive and/or explicit Chapter 6

messages to monitor and program the drive.

Getting Started
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Installing the DeviceNet Option Board

This chapter provides instructions for installing and wiring the DeviceNet option board
on the VSM500 Integrated Drive/Motor.

Read this chapter and referenced information completely before you attempt to install
or configure the DeviceNet option board. Before you apply power, review the attention
statements on the inside front cover of this manual.

2.1 Preparing for the Installation

Before installing the drive, do the following:

* Read and understand the DeviceNet Cable System Planning and Installation
Manual. See the Preface in this manual for how to obtain this manual.

* Read and understand the VSM500 Integrated Drive/Motor User Manual.

¢ \erify that you have the required equipment. Refer to Chapter 1.

2.2 Complying with EMC Directive 89/336/EEC

This product complies with Electromagnetic Compatibility (EMC) Directive
89/336/EEC when conforming with the following installation requirements:

* The essential requirements for a conforming installation for the VSM500 Integrated
Drive/Motor are employed as specified in the VSM500 Integrated Drive/Motor User
Manual.

2.3 Complying with Low Voltage Directive 73/23/EEC

This product complies with Low Voltage Directive 73/23/EEC when conforming with
the following installation requirements:

* The essential requirements for a conforming installation for the VSM500 Integrated
Drive/Motor are employed as specified in the VSM500 Integrated Drive/Motor User
Manual.

* Review the Safety Precautions on the inside front cover of this manual and the
Attention statements throughout this manual prior to installation of the option.

Installing the DeviceNet Option Board 2-1



2.4 Connecting the Option to the VSM500 Unit

ATTENTION: AVSM500 Integrated Drive/Motor and DeviceNet network
may contain voltages that can cause injury or death. Remove power from
the VSM500 unit and network, and then verify that bus voltage has
discharged to a zero before working on them. Failure to observe these
precaution could result in severe bodily injury or loss of life.

ATTENTION: The option contains ESD (Electrostatic Discharge)
sensitive parts that can be damaged if you do not follow ESD control
procedures. Static control precautions are required when handling the
drive. If you are unfamiliar with static control procedures, refer to any
applicable ESD protection handbook. Failure to observe these
precaution could result in damage to equipment.

Step 1.
Step 2.
Step 3.

Verify that power has been removed from the VSM500 unit and network.
Use static control precautions.

Remove the cover on the VSM500 unit by loosening the four cover screws
(see figure 2.1). The display cable is designed to disconnect when the cover
is removed.

Step 4.

Step 5.

Figure 2.1 — Removing the Cover

Mount the DeviceNet option board. Tighten all screws to 2.6 Nm (23 in-Ib.).
Use the washer in the location shown in figure 2.2 to ground the option
board.

Connect the unit cable on the DeviceNet option board to connector P3 on the
VSM500 unit. Connector P3 is next to the control signal terminal block.

26N-m
(23 in-1b)

Figure 2.2 — Mounting the DeviceNet Option Board

2-2
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2.5

Step 6. Before reconnecting the cover (shown in figure 2.5), commission the
VSM500 unit and connect it to the network (instructions in sections 2.5 and
2.6).

Commissioning the VSM500 Unit for DeviceNet

ATTENTION: Pen ink or pencil lead may damage the switches on the
DeviceNet option board. Do not use a pen or pencil to set the switches.
Failure to observe these precaution could resultin damage to equipment.

Step 1. Verify that power has been removed from the VSM500 unit and network.

Step 2. On the VSM500 Integrated drive/motor, set the drive setup DIP switch in
position 10. The setting takes effect when the VSM500 unit first receives
power. Cycle power after changing this setting.

Table 2.1 — Drive Setup Switch 10 Settings

Setting Description

0 (OFF) | VSM500 unit uses settings of DIP switches and rotary switches. You can
use DeviceNet only for monitoring the VSM500 unit.

1 (ON) | VSM500 unit uses settings of parameters in EEPROM. You can use
DeviceNet to program, control, and monitor the VSM500 unit.

Important: The drive requires a stop input at the control terminal bock, regardless of
the setting of parameter 34 [START SOURCE].

1

Figure 2.3 — Switches on the VSM500 Drive Unit and DeviceNet Option Board

L
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Step 3. On the DeviceNet option board, set switches 6 through 1 to a unique
DeviceNet address between 0 and 63. The default switch setting is 63.

Table 2.2 — DeviceNet Option Board Switch Settings (Switches 1-6)

Node Switch Node Switch Node Switch Node Switch

Address! | 6-->1 || Address' | 6--->1 | Address! | 6-->1 || Address! | 6-->1
0 000000 16 010000 32 100000 48 110000
1 000001 17 010001 33 100001 49 110001
2 000010 18 010010 34 100010 50 110010
3 000011 19 010011 35 100011 51 110011
4 000100 20 010100 36 100100 52 110100
5 000101 21 010101 37 100101 53 110101
6 000110 22 010110 38 100110 54 110110
7 000111 23 010111 39 100111 55 110111
8 001000 24 011000 40 101000 56 111000
9 001001 25 011001 41 101001 57 111001
10 001010 26 011010 42 101010 58 111010
11 001011 27 011011 43 101011 59 111011
12 001100 28 011100 44 101100 60 111100
13 001101 29 011101 45 101101 61 111101
14 001110 30 011110 46 101110 62 111110
15 001111 31 011111 47 101111 63 111111

Lif switches 7 and 8 are both On (1), then the DeviceNet option board uses the node address from parameter 103 [NV MAC ID]. The default
parameter setting is 63.

Step 4.

On the DeviceNet option board, set switches 7 and 8 to select the data rate

at which the network is operating. The default switch setting is to use the
setting of parameter 104 [NV BAUD RATE].

Table 2.3 — DeviceNet Option Board Switch Settings (Switches 7-8)

Data Rate Switch 8 Switch 7
125 kBPS 0 0
250 kBPS 0 1
500 kBPS 1 0
Set by parameter 104 [Nv BAUD RATE]* 1 1

1The default parameter setting is autobaud.

2-4
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2.6

2.7

Connecting the DeviceNet Option Board and VSM500
Unit to the Network

Step 1. Verify that power has been removed from the VSM500 unit and network.

Step 2. Connect a DeviceNet cable to the network.

Important: Maximum cable length depends on data rate. Refer to the DeviceNet
Cable System Planning and Installation Manual.

Step 3. Connect a Linear plug to the DeviceNet cable.

P NN w s~ o

Figure 2.4 — Connecting a 10-Pin Linear Plug to the Cable

Table 2.4 — Linear Plug Terminal Connections

Terminal Color Signal Function
5 Red VDC+ Power Supply
4 White CAN_H Signal High
3 Bare SHIELD Shield
2 Blue CAN_L Signal Low
1 Black COMM Common

Step 4. Connect the DeviceNet cable to the VSM500 unit. Figure 2.5 shows an

example.

Reinstalling the Cover on the VSM500 Unit

ATTENTION: The cover screws must be securely tightened in order to
properly ground the cover. Verify that all four cover screws are tightened
to 1.46 Nm (13 in-Ib) before applying power to the VSM500 unit. Failure

to obsere this precaution could result in severe bodily injury or loss of life.

Step 1. Connect the display cable and install the cover (see figure 2.5).

Step 2. Tighten the screws on the cover to 1.46 Nm (13 in-Ib).

Installing the DeviceNet Option Board
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1.46 Nm
(13in-Ib)

Figure 2.5 — Reinstalling the Cover

2.8 Applying Power

ATTENTION: Unpredictable operation may occur if you fail to verify that
connections and switch settings are compatible with your application.
Verify that connections and parameter settings are compatible with your
application before applying power to the VSM500 unit. Failure to observe
this precaution could result in severe bodily injury or loss of life.

Step 1.
Step 2.

Step 3.

Step 4.

Apply power to the network.

Apply power to the VSM500 unit. The DeviceNet option board receives its
power from the VSM500 unit and from the network. When you apply power to
the option board for the first time, the COMM status indicator flashes green
for 1/4 second, red for 1/4 second, and then turns off while the option board
finishes its initialization. If it stays red, there is a problem. Refer to chapter 7
for troubleshooting information.

Verify that the option board is set for the correct data rate and has a unique
node address. If a new data rate or address is needed, reconfigure the option
board switches (see section 2.5). If switches 7 and 8 are On, create a
point-to-point connection to the option board with a configuration tool to set
its data rate and node address parameters (see chapter 3).

Apply power to the master device (scanner) and other network devices.

2-6
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Configuring the VSM500 Unit and
DeviceNet Option Board

This chapter provides information and instructions for configuring the VSM500
Integrated drive/motor and DeviceNet option board to communicate on a DeviceNet
network.

This chapter does not contain information on all possible configurations. Refer to
Appendix B in this manual for a complete list of parameters. Refer to the VSM500
Integrated Drive/Motor User Manual for information on configuring the VSM500 unit.

Important: In order to configure a VSM500 unit and DeviceNet option board, they
must be properly installed, commissioned for the DeviceNet network, and
powered (see chapter 2).

3.1 Configuration Tools

The VSM500 Integrated drive/motor and DeviceNet option board act as a single
device on the DeviceNet network. You can determine how it behaves by setting
parameters using DeviceNet Manager or RSNetWorx for DeviceNet as a software
configuration tool.

This manual contains instructions for using DeviceNet Manager with a VSM500 unit
and SLC scanner. Note that explicit messaging can also be used to configure the
VSM500 unit and DeviceNet option board. Refer to chapter 6.

3.2 Going Online with DeviceNet Manager

You can configure a VSM500 unit/DeviceNet option board device offline and then
download the configuration, or you can configure it online. We recommend configuring
it online.

Step 1. Start DeviceNet Manager.

Step 2. Select Utilities > Set Up Online Connection to display the DeviceNet Driver
Selection dialog box.

Configuring the VSM500 Unit and DeviceNet Option Board 3-1



DeviceNet Dnver Selection - DeviceNet Manager

Available DeviceMet Drivers

|1770-KFD RS-232 Interface V1.50 j

| Cancel ‘ | oK |

Figure 3.1 — DeviceNet Driver Selection Dialog Box

Step 3. Under Available DeviceNet Drivers, select a DeviceNet driver, and then click
OK. The Driver Configuration dialog box appears.

KFD16 Driver Configuration
Allen-Bradley 1770-KFD Driver for WinDNet16
Driver Revision: 1.60

Copyright € 1996

Allen-Bradley Company. Incorporated Wit —
Do

A Divizion of Bockwell Automation t
KFD Driver Setup
Serial Port Setup DeviceNet Port Setup
iE () COM3 Mode Addiess B2 ﬂ

C) coM2 ) CoMa

Data Rate 125k 7|

Baud Rate 38400 ﬂ

o[ cown ]

Figure 3.2 — Driver Configuration Dialog Box

Step 4. Select the appropriate settings for the following:

Box Description

Serial Port | Select the communications port on your computer to which the DeviceNet
Setup adapter is connected.

Baud Rate | Select the baud rate that is used by your computer communications port.

Node Type a unique node address for the computer on the DeviceNet network.
Address Usually, computers use the node address 62. Do not use 63 because this is the
factory-default setting for new devices on the network.

Data Rate Select the data rate that devices on the DeviceNet network are using.

Step 5. Click OK to go online. The online icon is displayed under Comm in the lower
right corner of the main window.

Comm.
Product | Yendor | - fE
T Revisi LCatalo: )
we | Fvsan . Mac 62 - 125K
For Help, press F1 Ready KFD16.DLL

Figure 3.3 — DeviceNet Manager in Online Mode Icon
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3.3 Creating an EDS File

After you go online, you can download an EDS (Electronic Data Sheet) file from any
device on the network. An EDS file is a specially formatted ASCII file that provides all
the information necessary for a configuration tool such as DeviceNet Manager to
access and edit the parameters in a device. To create an EDS file for a VSM500 unit

with a DeviceNet option board:

Step 1. Select Utilities > Create EDS Stub to display the Create EDS Stub dialog

box.

Create EDS Stub ]|

— Device Dezcrption

=] Addvendor. |
=l AddType.. |

IVSMEDD THP 115 1PH 5EFR L

YWendor Mame: Il Autornation/Reliance Ele

Device Type:

Product Code; 138 Product Marne:

b ajor Revision: Catalog Mumber: I

—
—

Minor Revizion:

Ok

Cloze |

Help

Load from Device... |

Palled Connection

— Shrobed Connection COS/Cyclic Connection
[ Enable ¥ Enable [Enable  Ghamge af State
Input Size: IU Bytes {Eurlic
Qutput Size: IU— Buytes Input Size: |4— Bytes Input Size: ID— Bytes
= | Eitput Eit Wsed Output Size: |4 Biytes Output Size: IU Bptes

— Select Bitmap for thiz Device
IC:\DNETMGHS\HESWSMEDD.BMP

Default | Erowse...l

— Select Bitmap for AC Drive tepe
IDefaull

[Tefaulk | Browsze. . |

Figure 3.4 — Create EDS Stub Dialog Box

Step 2. Under Polled Connection, select Enable (a check appears), type 4 into the

Input Size box, and type 4 into the Output Size box.

Step 3. Click Load from Device. The Load from Device dialog box appears.

Load Description from Device |

k.

= |

Device Mode Address: | ]

Cancel

Metwark WwWho...

Figure 3.5 — Load from Device Dialog Box

Step 4. Type the node address of the VSM500 unit and DeviceNet option board, and
then click OK. DeviceNet Manager downloads an EDS file. When it is

finished, the Create EDS Stub dialog box reappears.
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Step 5. Under Select Bitmap for this Device in the Create EDS Stub dialog box (see
figure 3.4), click Browse. An Open dialog box appears.

Cancel

Help

Metwork. ..

Open

File Hame: Directaries:

IvsmEDD.bmp o hdnetmar3ires
zlc.bmp a o, a
smie.bmp dretrngr3
smp_3.bmp % es
switch.bmp
tjonct bmp
tawer. bim
wazale.bmp

List Files of Twpe: Diives:
Bitmap Files [*.bmp) j I =) ¢ harddrive j

Preview »»

A

Step 6.

Step 7.

Step 8.
Step 9.

3.4

Figure 3.6 — Open Dialog Box

Select the VSM500.bmp in the list box, and then click OK. The Create EDS

Stub dialog box reappears.

Click OK. A DeviceNet Manager message box appears and asks if you want

to save the EDS file to the EDS library.

Click OK to save the EDS file. The EDS Description dialog box appears.

Type a description (if desired), and then click OK. The EDS file, description (if
added), and icon that represents the VSM500 unit are saved. The new icon

will appear the next time you scan the network.

Device Option Board

Accessing Parameters in the VSM500 Unit and

The parameters in the VSM500 unit and the connected DeviceNet option board can
be accessed with DeviceNet Manager. To access parameters:

Step 1. Select Who > Network Who. The Network Who window appears, and
DeviceNet Manager scans the network for devices. You can wait for it to scan
the entire network, or click Stop after it displays your VSM500 unit.

il
pot || Crereish | Coddewe | poiurs | pes |

joo | Per |

Figure 3.7 — Example Network Who Window
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Step 2. Double-click the icon for the VSM500 unit. The Device Configuration -
Enhanced Mode dialog box appears.

evice Configuration - Enhanced Mode I
Mode Mame: Mode_E3 Mode Address: B3 Cloge
Wendor  Rockwel Automation/Reliance Ele
Product Mame: YWSM500 THP 115 1PH S6FR Loc Help

Descripion:  Online Build result...

Device [nfo... | Set to Defaults

Monitor Parameter. ..

r— Parameters

Parameter Group

Start Monitor
[&ll Parameters] j

| Status:  Modified

Laad framm File...

2R Output Frequency 00Hz

AT

R Cutput ¥ aoltage 0'valt Load fram Device

1R Output Current 0%

SR Load Current 0% ;

ER Bus Voltage 151 Valt =iz e

R PU Temperature I Deq ”

8R Analog Input 00% Save to Device

3R TB Input Status (0000 000 001 0 0001

10R Last Fault Comr Loss hd Print bo Test File... |

Figure 3.8 — Device Configuration - Enhanced Mode Dialog Box

Parameters for the VSM500 unit and DeviceNet option board are displayed under
Parameters. You can either scroll through the parameters in the list, or you can select
a specific group of parameters in the Parameter Group box. Appendix B contains a
complete list of the parameters and parameter groups for the VSM500 unit and
DeviceNet option board.

Setting the Node Address

If switches 7 and 8 on the DeviceNet option board are On, the value of parameter 103
[Nv MAC 1D] determines the node address. By default, this parameter sets the node
address to 63. We recommend changing the node address to a new, unique node
address because all new devices use 63 as a default node address.

Step 1. In the Device Configuration - Enhanced Mode dialog box (see figure 3.8),
double-click parameter 103 [Nv MAC ID]. The Device Configuration - Modify
Numeric Parameter dialog box appears.

Papwsa 5103 1] I
' RLAL I
S Lo Conigu e Larcsl I

Vohe
. 5 s W i I
ol 0 o s ]

[t = §1

[ursretoecns =] o |

[ coopeiwa | [ aiPegon | [ Hew ]

Jriral s aka

Figure 3.9 — Modifying the Node Address Parameter
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3.6

Step 2. Type a unique node address, and then click Save to Device.
Step 3. Click OK to close the dialog box.

Step 4. Reset the DeviceNet option board. The new setting for this parameter will
take effect after a reset. See section 3.13 for more information.

After setting a new node address, you must scan the network. DeviceNet Manager will
then display the new address in the Network Who window (see figure 3.7) and be able
to communicate with the drive so that future parameter changes take place.

Setting the Data Rate

If switches 7 and 8 on the DeviceNet option board are On, the value of parameter 104
[NV BAUD RATE] determines the data rate at which the unit communicates on the
network. By default, this parameter sets the data rate to autobaud. If another device
on the network is setting a specific DeviceNet data rate, use autobaud to automatically
set the adapter to it. Otherwise, you must set the parameter to the data rate at which
the network is operating.

Step 1. In the Device Configuration - Enhanced Mode dialog box (see figure 3.8),
double-click parameter 104 [Nv BAUD RATE]. The Device Configuration -
Modify Enumerated Parameter dialog box appears.

Device Configuration - Modify Enumerated Parameter E
Parameter #7104 QK |
MY Blaud R ate
Status: Online Configuration Cancel |

- Selection
128K, Baud Load from Device |
250K Baud
Save to Device |

500K, Bayd
Start Monitor |
Param Help |
— Internal Yalue

| 3 Unsigned D ecimal j Help |
Select Default | <¢ Previous | Mext > |

Figure 3.10 — Modifying the Data Rate Parameter

Step 2. Select the data rate at which the network is operating or autobaud, and then
click Save to Device.

Step 3. Click OK to close the dialog box.

Step 4. Reset the DeviceNet option board. The new setting for this parameter will
take effect after a reset. See section 3.13. See section 3.13 for more
information.

Step 5. The VSM500 unit will fault after it is reset because it will not be operating at
the same data rate as other devices (e.g., the computer) on the network.
Clear the fault.

Communications with DeviceNet Manager will be disrupted because the VSM500 unit
and DeviceNet Manager will not be operating at the same data rate. Disconnect the
software and then reconnect at the new data rate.

3-6
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3.7 Selecting Input and Output Assemblies

The VSM500 unit uses Assembly Objects to send data to and from a scanner over an
I/O connection. The terms input and output are defined from the scanner’s point of
view. An output assembly is the information that is output by the scanner and
consumed by the VSM500 unit. An input assembly is the status data that is sent by the
VSM500 unit and consumed as input by the scanner. Refer to Chapter 5 for a
discussion on control I/O and assemblies.

DeviceNet parameters 107 [OUTPUT ASSEMBLY] and 108 [INPUT ASSEMBLY] must be
set with the output or input assembly for your system.

Step 1. In the Device Configuration - Enhanced Mode dialog box (see figure 3.8),
double-click parameter 107 [OUTPUT ASSEMBLY]. The Device Configuration -
Modify Numeric Parameter dialog box appears.

Device Configuration - Modify Humeric Parameter

Parameter $107 Ll
Output Agzembly
Status: Online Configuration %
—Walue Load fram Device |
21 |
Al Save to Device
g T R R Sty _|

Default = 20

Faram Help |

—Intemal Yalue

21 Urzigned Decimal j Ll

Select [iefault | << Previous | Mest »» |

Figure 3.11 — Modifying the Output Assembly Parameter

Step 2. Select the desired assembly number, and then click Save to Device. Refer to
the Parameter List in Appendix B for a list of values.

Step 3. Click OK to close the dialog box.
Step 4. Repeat steps 1 through 3 for parameter 108 [INPUT ASSEMBLY].

3.8 Enabling Network Control

In order for a scanner to control the VSM500 unit (e.g., start or stop), the VSM500 unit
must be configured to accept commands from the network.

ATTENTION: Changing the source of control may cause unpredictable
network conditions, resulting in equipment damage, injury, or death.
Ensure that you understand how a change affects your application.
Failure to observe these precautions could result in severe bodily injury
or loss of life.

Important: The drive requires a stop input at the control terminal bock, regardless of
the setting of parameter 34 [START SOURCE].

Step 1. In the Device Configuration - Enhanced Mode dialog box (see figure 3.8),
double-click parameter 34 [START SOURCE]. The Device Configuration -
Modify Enumerated Parameter dialog box appears.
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Device Configuration - Modify Enumerated Parameter

Parameter #34 K

Start S ource

Status: Online Configuration Cancel
rSelection

¥.eypad Load from Device

Terminal Block,

Save to Device

41

Start Monibar
Pararm Help
rnternal Value
| £ I Ungzigned D ecimal J Help

Mest »» I

Select Default | << Previous I

Figure 3.12 — Modifying the Network Control Parameter
Step 2. Select Network, and then click Save to Device.

Step 3. Click OK to close the dialog box.

3.9 Enabling Network Speed Reference

In order for a scanner to change the speed of the VSM500 unit, the unit must be
configured to accept its speed reference from the network.

Step 1. In the Device Configuration - Enhanced Mode dialog box (see figure 3.8),
double-click parameter 36 [SPEED REF SOURCE]. The Device Configuration -
Modify Enumerated Parameter dialog box appears.

Device Configuration - Modify Enumerated Parameter

Parameter #36 K

Speed Ref Source

Status: Orline Configuration Cancel
rSelection .

Kevpad/Preset Load fram Device

Analog/Praset

SavetoDevice

111

Start Monito
Param Help
rlmternal Y alue
| z I Ungigned D ecimal jJ Help

Mest »>

Select Default | <¢ Previouz I

Figure 3.13 — Modifying the Speed Reference Parameter

Step 2. Select Network, and then click Save to Device.
Step 3. Click OK to close the dialog box.

3-8

VSM500 DeviceNet Option Board



3.10 Setting the Communications Fault Action

The communications fault action determines how the VSM500 unit and DeviceNet
option board respond when communications are disrupted (e.g., disconnected cable).
By default, the VSM500 unit is faulted and stopped. You can change this setting if your
application requires a different setting.

You

ATTENTION: Parameter 109 [DNET FAULT MODE] determines the action
of the option and connected VSM500 unit if communications are
disrupted. By default, this parameter faults and stops the VSM500 unit.

can set this parameter so that the VSM500 unit continues to run.

Precautions should be taken to ensure that the setting of this parameter
does not create a hazard of injury or equipment damage. Failure to
observe these precautions could result in bodily injury or damage to
equipment.

Step 1. In the Device Configuration - Enhanced Mode dialog box (see figure 3.8),
double-click parameter 109 [DNET FAULT MODE]. The Device Configuration -
Modify Boolean Parameter dialog box appears.

Device Configuration - Modify Boolean Parameter

Parameter #1053 a. |

DM Fault Mode

Status: Online Configuration &I
— Settings Load from Device |
AA0R Save to Device |

Start b amitar
r— Internal Value —I

0 | |Unsigned Decimal jl Param Help |

Select Default << Previous | MNest »» | Help |

Step 2. Select

Figure 3.14 — Modifying the Fault Action Parameter
the appropriate setting for your application, and then click Save to

Device.

Setting

Description

Fault and Stop

The VSM500 unit is faulted and stopped.

Ignore

The disruption is ignored and the VSM500 unit continues to run.
If this setting us used, another method of stopping the drive must
be available (via the Function Loss terminal or the Stop terminal).

Step 3. Click OK to close the dialog box.
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3.11 Setting the Idle Action

The idle action determines how the VSM500 unit and DeviceNet option board respond
when the scanner is placed in idle/program mode. By default, the VSM500 unit is sent
zero data. You can change these settings if your application requires it.

ATTENTION: Parameter 110 [DNET IDLE MODE] determines the action
of the option and connected VSM500 unit if the scanner is placed in idle
mode. By default, this parameter sends zero data to the unit. You can
set this parameter so that the unit continues to run. Precautions should
be taken to ensure that the setting of this parameter does not create a
hazard. Failure to observe these precautions could result in bodily injury
or damage to equipment.

Step 1. Inthe Device Configuration - Enhanced Mode dialog box (see figure 3.8),
double-click parameter 110 [DNET IDLE MODE]. The Device Configuration -
Modify Boolean Parameter dialog box appears.

Device Configuration - Modify Boolean Parameter

Pararneter #110 ak. |

DMet |dle Mode

Statuz: Online Canfiguration &I
— Settings Load from Device |

s

Save to Device

" Hold Last |
Start Mot

— Internal Yalue art Manitar |

| 1] Unsigned Decimal j Param Help |
Select Default << Previous | Mest =» | Help |

Figure 3.15 — Modifying the Idle Action Parameter
Step 2. Select the appropriate setting for your application, and then click Save to

Device.
Setting Description
Zero Data The VSM500 unit is sent 0 for output data when the scanner is in

idle mode. This stops the VSM500 unit.

Hold Last State | The VSM500 unit continues in its present state after the scanner is
in idle mode. This may not stop the VSM500 unit.

If this setting us used, another method of stopping the drive must
be available (via the Function Loss terminal or the Stop terminal).

Step 3. Click OK to close the dialog box.
3.12 Setting the COS (Change of State) Mask

If you are using COS data exchange, you need to set a mask. The mask determines
which bits in the network status can trigger an I/O message.

Step 1. In the Device Configuration - Enhanced Mode dialog box (see figure 3.8),
double-click parameter 112 [CHANGE OF STATE]. The Device Configuration -
Modify Bit Parameter dialog box appears.
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Figure 3.16 — Modifying the Change of State Mask

Step 2. Select the bits (an “X” appears) that you want reviewed for changes, and then
click Save to Device.

Step 3. Click OK to close the dialog box.

3.13 Resetting the Devicenet Option Board

ATTENTION: Resetting the option may fault the VSM500 unit, resulting
in equipment damage, injury, or death. Ensure that the VSM500 unit can
stop safely before resetting it. Failure to observe this precaution could
result in severe bodily injury or loss of life.

For changes to some parameters in the option board to take effect, you must reset the
option board. Parameter 113 [RESET] can be used to reset the option board, restore
the option board parameters to their factory default settings, or restore the drive
parameters to their factory default settings. To reset the option:

Step 1. In the Device Configuration - Enhanced Mode dialog box (see figure 3.8),
double-click parameter 113 [RESET]. The Device Configuration - Modify
Enumerated Parameter dialog box appears.

evice Lonlgurabon - Hodidy ©romes sled Foaeameler

1 |Uﬂ|mr.l|H:1.d -I Help ]
el eyl 44, Presiis | Bl 3y |

Figure 3.17 — Modifying the Reset Parameter
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Step 2. Select Reset DNet, and then click Save to Device. The DeviceNet option
board will be reset. To view the new settings in DeviceNet Manager, you may
need to scan the network.

Step 3. Click OK to close the dialog box.
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Configuring a Scanner

This chapter provides the procedures that are needed to configure the simple network
that is illustrated in figure 4.1. It provides information and instructions for configuring

an SLC 500 controller with a 1747-SDN scanner to communicate with a VSM500

Integrated drive/motor using a DeviceNet option board.

Node O Node 62
SLC-500 Controller Computer with 1770-KFD
with 1747-SDN Scanner running DeviceNet Manager
[0 [
"l
LoJ lo]

Node 1
VSM500 Integrated Drive/Motor
with DeviceNet Option Board

Figure 4.1 — Example DeviceNet Network
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Setting Up the Scan List

For the scanner to communicate with a VSM500 unit, the scanner must be configured
and the VSM500 unit’s node number must be added to its scan list.

Step 1. Go online with DeviceNet Manager. Refer to section 3.2

Step 2. Select Who > Network Who. The Network Who window appears, and
DeviceNet Manager scans the network for devices. You can wait for
DeviceNet Manager to scan the entire network, or click Stop after it displays
your VSM500 unit and scanner.

Hatemk Whe Dialag

ke {1
10

Saft
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Hode_ 1
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Heo | | preanoras Coss gop || Beeow |

Figure 4.2 — Network Who Window
Step 3. Double-click the scanner icon to display the 1747-SDN Module Configuration

dialog box.
1747-5DH Module Configuration : [SDHN] E
— Module Settings
Project Mame: MHetwaork Mame:
todule Mame: Mode Address: 1]
Access Slot |1
r— Load From
140 Commig [ Enabled | |
SOM File...
Interzcan Delay 1 ms. = He
Foreground o |1 Module Defaults
Ekgd Foll B atio |
—Save To @
soN | e |
Lezign Hanmes an Eroject | Edit Scan List... /l/
Cloze | Help |

Figure 4.3 — 1747-SDN Module Configuration Dialog Box
Step 4. Click Edit Scan List. The 1747-SDN Scan List Editor dialog box appears.
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1747-5DH Scan List Editor E2
Node  Mame M apped Active RuSize TxSize Type ~Load Fram———
SDN | File... |
—SaveTo——
SDN File... |
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Erai.. | wiho... |
— Edit Selection = —Scan List Tools
Setive | Searist
Prod Type: EI_ ronic K Ao B |
Vendar ectronic Key
Cat Mo I Device Type [ atatatle an:., |
Revision: e Dizplay Filters. .. |
. g | I |Braduet Hi
Editl Y EEramEErs | ENEYE Print to File... |
Cose | Hep | alzeill| I~ Slave Mode

Figure 4.4 — 1747-SDN Scan List Editor Dialog Box

Step 5. Under Add Devices From, click Who. The Add Devices to Scan List dialog
box appears.

Metwork Who Dialog =] B2 I

Devices |dentified: 3

MNode_0

DeviceNet

Node_1
(1]

|

Help | ngiceDetaiIsl Eatifig Device... | Brint ta File... | LCloze | Stop

Figure 4.5 — Add Devices to Scan List Dialog Box

Step 6. Drag and drop the icon for the VSM500 unit onto the scanner icon. The
VSM500 icon will be outlined with a square.

Step 7. Click OK. The Scan List Editor dialog box reappears, and the VSM500 node
appears in the scan list.
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Figure 4.6 — Scan List Editor Dialog Box

Step 8. Click the new node to highlight it, and then click Edit I/O Parameters. The
Edit Device 1/0 Parameters dialog box appears.
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Figure 4.7 — Edit Device I/O Parameters Dialog Box

Step 9. Set up the scanner for Polled I/O, Change of State, or Cyclic data exchange.
Refer to your settings for parameter 108 [INPUT ASSEMBLY] and parameter
107 [ouTPUT ASSEMBLY] to determine your I/O sizes:

108 - [INPUT ASSEMBLY] Rx Size 107 - [OUTPUT ASSEMBLY] Tx Size

0 = No Data 0 0 = No Data 0
50 = Basic Overload 1 1 = Basic Contactor 1
51 = Extended Overload 1 2 = Two Command Contactor 1
52 = Basic Motor Control 1 3 = Basic Overload 1
53 = Extended Motor Control 1 4 = Basic Motor Control 1
54 = Extended Motor Control 2 1 5 =2 Command Motor 1
70 = Basic Speed Control 4 20 = Basic Speed Control 4
71 = Extended Speed Control 4 21 = Extended Speed Control 4

100 = Speed Control in Hz 4

106 = Preset Control with Speed | 4
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4.2

Figure 4.7 shows an example that uses polled I/O. The Enable box was selected, 4
was typed in the Rx box because Input Assembly 71 is being used, and 4 was typed in
the Tx box because Output Assembly 21 is being used. Finally, Every Scan was
selected in the Poll Rate box.

Step 10. Click OK. A DeviceNet Manager message appears.

DeviceMet Manager

2)

koditying the /0 parameters will unmap the selected devices.
Are you sure that you want bo continue?

Figure 4.8 — DeviceNet Manager Message

Step 11. Click Yes. The Scan List Editor dialog box reappears. It should have the size
of 1/0 in the RX Size and Tx Size columns.
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PredTipe: A Dien E‘-"“"""i""'" g b

Wil Fasbarcw E incinc Compang, Inc = |

Ll Wi F Devie T Diatalable Mag

Fraimn L T ﬂ!-ﬂ : Dol Fls

[ Edui0 Paugaen Norges | g Brind a Fikm

oo | wee | Egerid | [~ Skeve Mads

Figure 4.9 — 1747-SDN Scan List Editor Dialog Box

The scan list is now set up, and the VSM500 is in the scan list. You are now ready to
map the VSM500 unit’s data in the scanner.

Mapping the VSM500 Unit’s Data in the Scanner

Data from I/O messages may be mapped to the SLC’s discrete I/O area or to an 1/O
area located in the MO and M1 files. This mapping determines where a ladder logic
program can find data that is transmitted over the network. In our example, we will use
the discrete area.

You must map both the input I/O and the Output I/O.

Configuring a Scanner

4-5



4.2.1 Mapping the Input I/O

Step 1.

In the Scan List Editor dialog box (see figure 4.9), click Datatable Map under
Scan List Tools. The Datatable Map dialog box appears.

1747-5DN Datatable Map E

15 14 13 12 11 10 09 08 07 06 05 04 03 02 001 00

Mo R R R R R R R R R F R R R R -

11.1 R . S =
1.2

I1.3 —
I1.4
115
B
1.7
118

A A . i

Display Mode: & DataErty " Browse Double-click on word to display bit mapping

AL Diive =l

Device Sel t:|D] Mode 1
Data Agap: W gt Dutput

Map Segment #1 C2 3 4

@\ Apply Segment |

Iap Data From: | Poll Message jJ

Bpte: ID

Delete Seament |
Bij0

@ —t4spData e Disorste =l

Cloge | Help |

=]

111

BitID 7 No.Bits|32
Friint to File |

Step 2.
Step 3.
Step 4.
Step 5.
Step 6.

Step 7.
Step 8.
Step 9.

Figure 4.10 — Datatable Map Dialog Box

Next to Display Mode, select Data Entry. A dot appears in the circle.

Next to Data Map, select Input to map the input data.

In the Map Data To box, select where the data is to be placed.

In the Map Data From box, select from where the data is received.

In the I:1. box, type the word where the data will be mapped. In the example,

it is mapped to word 1 (second word).

In the Bit box, type the bit at which the data starts.

In the No. Bits box, type the number of bits that your data requires.

Click Apply Segment. A new datatable map appears in the dialog box.
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Figure 4.11 — Input Datatable Map
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4.2.2 Mapping the Output I/O

Step 1. In the Datatable Map dialog box (see figure 4.11), select Output to map the
Output data. A dot appears in the circle.
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Figure 4.12 — Output Datatable Map
Step 2. In the Map Data From box, select from where the data is transmitted.
Step 3. In the Map Data To box, select the destination of the data.
Step 4. Inthe O:1 box, type the word where the data will be found.
Step 5. In the Bit box, type the bit at which the data starts.
Step 6. In the No. Bits box, type the number of bits that your data requires.
Step 7. Click Apply Segment. A new datatable map appears in the dialog box.
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Figure 4.13 — Output Datatable Map
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4.3

Step 8. Click Close. The Scan List Editor dialog box reappears.
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Figure 4.14 — Scan List Editor Dialog Box

The data transmitted between the VSM500 unit and SLC scanner is now mapped to
the scanner.

Saving the Configuration

After creating a configuration, you should download it to the scanner.

Step 1. Inthe Scan List Editor dialog box, click SDN under Save To. The Scan List
Editor - Download dialog box appears.

1747-5DN 5Scan List Editor - Download 1]

— Download
()4

" Selected Scan List Records |

Cancel

" Select Range

Erari: ID Tao |I33

[~ Only Download &ctive Records

" Range Select

Help

Figure 4.15 — Scan List Editor - Download Dialog Box

Step 2. Select All Records, and then click OK. A DeviceNet Manager message will
appear and inform you that the scanner will not be available for a period of
time.

Step 3. Click OK to download the new configuration to the SLC. The Scan List Editor
dialog box (see figure 4.14) reappears.

Step 4. Click Close to close the Scan List Editor dialog box. A message box appears
and prompts you to save the configuration to a file. If desired, save to a file.
The 1747-SDN dialog box (see figure 4.3) appears.

Step 5. Click Close to close the 1747-SDN dialog box. A message box appears and
prompts you to save the configuration to a file. If desired, save to a file. The
Network Who window (see figure 4.2) appears.

4-8
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5.1

Using I/O Messaging

This chapter provides information about using control I/O. It includes information on
understanding 1/0 messaging and assemblies, an example of I/O messaging, and an
example SLC ladder logic program.

Important: To use control I/O, you must have already configured the VSM500 unit
and DeviceNet option (refer to chapter 3) and scanner (refer to chapter 4).

Understanding I/O Messaging and Assemblies

On DeviceNet, /0 messaging, sometimes called implicit messaging, is used to
transfer the 1/0O data, which controls the VSM500 unit and its speed.

The control I/O messages that are transmitted between the scanner and VSM500 unit
depend on the output assembly and input assembly that you select. You can choose
between various input and output assemblies, thereby choosing the data format of the
control /0O messages. The assemblies that are supported are numbered and are part
of a DeviceNet defined “Motor Control Hierarchy.” This feature lets you use a VSM500
unit to replace motor starters or contactors on a network without the need to
reprogram the scanner.

You select the output assembly using parameter 107 [OUTPUT ASSEMBLY] and the
input assembly using parameter 108 [INPUT ASSEMBLY]. These parameters are
described in the parameter list in Appendix B (section B.3). Data formats for
assemblies are in Appendix C (section C.5).

Using I/0 Messaging
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5.2 Example of I/O Messaging

For example, Output Assembly 21 uses the following data format:

Byte | Bit7| Bit6 Bit 5 Bit4 | Bit3 Bit 2 Bit 1 Bit O
0 NetRef Net Fault RunRev | RunFwd
Control Reset

Not Used

Speed Reference RPM (Low Byte)
Speed Reference RPM (High Byte)

Input Assembly 71 uses the following data format:

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 |Bitl| BitO
0 At RefFrom |CtrlFrom |Ready |Running |Running Faulted
Reference [Net Net Reverse |Forward
Not Used

Speed Actual RPM (Low Byte)
3 Speed Actual RPM (High Byte)

Figure 5.1 illustrates how data in Output Assembly 21 and Input Assembly 71 will be
transmitted between a VSM500 unit and an SLC processor. Notice that the terms
input and output are defined from the scanner’s point of view. Also notice that explicit
messaging can be transmitted as well.

SLC Scanner g VSM500 Unit and DeviceNet Option
5
=
53
Byte
Output 0 - Network Control
Image 1 - Not Used
(Write) 2 - Speed Reference (Low Byte)
3 - Speed Reference (High Byte)
Input 0 - Network Status
Image 4 || 1-NotUsed
(Read) 2 - Actual Speed (Low Byte)
3 - Actual Speed (High Byte)
Explicit Explicit
Message Message
Handler Buffer
oo

Figure 5.1 — Example 1/0O Image
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5.3 Example SLC Ladder Logic Program
The example program runs the VSM500 unit in the forward and reverse direction. It
also provides a speed reference. Note that the scanner must be in Slot 1 of the SLC
500 rack for this example.
Enable the 1747-SDN Scanner. 1747-SDN Fun Bit
o1
0000 0( }
This rung clears a fault if the VSIMB00 unit is fauited. 1747-SDN
VSVB00 Faited Bt LSVBO0 Resct fault
111 o1
0001 4k ()
16 18
1747-SDN 1747-SDN
This rung starts the VVSMB00 unit running forward when either it is not running or if it is at speed and running in reverse.
VSMB00 Running VSMB00 Running VSMB00 Run
\/SMB00 Faulted Bit Reverse Forwerd Bit Forward Bit
111 111 111 o1
0002 4t Eds 3t (L)
16 19 18 16
1747-SDN 1747-SDN 1747-SDN 1747-SDN
VSVBOO Running VSMB00 Run Reverse
VSVB00 At Reference Reverse Bit
111 111 o1
'k 4k (U}
23 19 17
1747-SDN 1747-SDN 1747-SDN
This rung sends a run reverse command to the VSMB00 unit when it is running forward and is at speed.
VSMVB00 Running
VSMBOO Fauited Bt VSMBOO At Reference  Forverd Bit B|“.S't VB0 Run Reverse
111 11 11 o1
0003 4t =N= == (L)
16 23 18 17
1747-SDN 1747-SDN 1747-SDN 1747-SDN
VSMB00 Run Forward
(U}
16
1747-SDN
This rung sets the net reference and net control bits and sends a speed command of 1800 RPM
VSMB00 Net Control
o1
0004 (L)
2
1747-SDN
VSMBOO Net Ref
o1
22(|_)
VSVB00 Speed  1747-SDN
Mov
Move |
Source 1800
1800<
Dest 012
1800<
0005 (END}

Figure 5.2 — Example SLC Ladder Logic Program

Using I/0 Messaging
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Using Explicit Messaging

This chapter provides information about using explicit messaging. It includes
information on about using explicit messaging, how to format explicit messages, and
an example of an SLC ladder logic program.

Important: In order to use explicit messaging, you must have already configured the
VSM500 unit and DeviceNet option (see chapter 3) and the scanner (see
chapter 4).

6.1 About Explicit Messaging

Explicit messaging is a way of configuring and monitoring a slave device’s parameters
on the DeviceNet network. This form of messaging is performed by copying data to
and from the SLC controller MO and M1 file. Explicit messaging can only be done by
the SLC controller to slave devices that are mapped in the scanner module’s scan list.

6.2 Using Explicit Messaging

With an SLC 500, there are five steps to the explicit messaging process.

Step 1. Format an MO file transfer in the processor to send an explicit message
request to the scanner module (download).

Step 2. The scanner module transmits the explicit message request to the slave
device over the DeviceNet network.

Step 3. The slave device transmits the explicit message response back to the
scanner and is queued into a file transfer buffer.

Step 4. The processor uses an M1 file transfer to retrieve the explicit message
response from the scanner’s buffer (upload).

Step 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: There must be a request message and an response message whether
you are reading or writing a parameter.

Using Explicit Messaging 6-1



6.3

Formatting Explicit Messages

There are ten 32-word transaction blocks within the scanner module reserved for
explicit message program control. These transaction blocks accommodate both
downloading explicit message requests and uploading explicit message responses.
The scanner module can accommodate one request or response for each transaction
block. Each transaction block must be formatted as shown in figure 6.1.

Request Response

15 0 15 0
TXID Command TXID Status

Port Size Port Size

Service MAC ID Service MAC ID

Class Service Response Data

Instance

Attribute

Service Data

Figure 6.1 — Explicit Message Format

Data Field

Description

TXID

The transaction ID is a 1-byte integer in word 31 with a range of 1 to 255. It is
assigned in the ladder logic program when the processor creates and downloads a
request to the scanner. The scanner uses it to track the transaction to completion.
It returns this value with the response that matches the request downloaded by the
processor.

Command

One of the following command codes instructs the scanner how to administer the
request during each download:

0 = Ignore transaction block (empty) |3 = Reset all client/server transactions

1 = Execute this transaction block 4 = Delete this transaction block

2 = Get status of transaction TXID 5 - 255 = Reserved

Status One of the following status codes is provided during each upload:
0 = Ignore transaction block (empty) |9 = Scanner out of buffers.
1 = Transaction completed 10 = Other client/server transaction in
successfully progress
2 = Transaction in progress (not 11 = Could not connect to slave device
ready)
3 = Slave not in scan list. 12 = Response data too large for block.
4 = Slave offline. 13 = Invalid port.
5 = DeviceNet port disabled or offline. |14 = Invalid size specified.
6 = Transaction TXID unknown. 15 = Connection busy.
7 = Unused 16 — 255 = Reserved
8 = Invalid command code.
Port The port used by the message is always zero (Channel A) on a 1747-SDN
scanner.
Size The size of the service data is in bytes. The maximum size is 58 bytes (29 words).
Service The service attribute contains the DeviceNet service request and response codes
that match the corresponding TXID.
MAC ID The node address of the slave device to which the transaction is sent. This value

has a range of 0 to 63. The slave device must be listed in the scanner’s scan list
and be online for the explicit message transaction to be completed.

6-2
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6.4

Example SLC Ladder Logic Program

The example ladder logic program (see figure 6.2) can be used to do explicit

messaging from an SLC. This ladder program will allow the SLC 500 to use explicit

messaging to read and write parameters to a VSM500 Integrated drive/motor.

To run the example program:
Step 1. Enter data into the program.

The request information will be placed in the N10 file. The first word in N10

will be the TXID and command information, which both receive a value of

one. The second word will be the port and size information. The port value
will be zero when using an SLC, and the size will be the number of bytes for
the class, instance, attribute, and service data. The third word will contain the
service and Node Address. The service will be either a set (write) or a get
(read) attribute. The value for a set is 0x10, and the value for a get is OxOE.

The node address will be the node address assigned to the slave device

(VSM500 Integrated drive/motor). Finally, the class, instance, and attribute

for the parameter have to be entered. These values can be found in
Appendix B and Appendix C.

Step 2. Run the program.

After entering the request into the N10 file, the program needs to be triggered
to run. Triggering the program is done by changing the address N7:0/0 from a
zero to a one. The program will change the address back to zero when the

explicit message is complete.
Step 3. Receive Data from the program.

After the program has been run, the results can be seen in the N11 address.

The SLC program should read/copy the data before performing another
explicit message request. It is important to note that the command byte in

node N10:0/0 is changed when the program executes and must be changed

back to a one before the program can be run again.

Using Explicit Messaging
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Data Format for a Read and Write Parameter

The data in this example is for a VSM500 unit with a DeviceNet option at node
address 1.

Request Data for Read of Parameter 32 - [ACCEL TIME]

N10 address

address O 1 2 3 4 5 6 7 8 9
N10:0 0101 0006 OEO1 OOOF 0020 0001 0000 0000 0000 0000
N10:10 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
N10:20 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
N10:30 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

Response Data for Read of Parameter 32 - [ACCEL TIME]

N11 address

address O 1 2 3 4 5 6 7 8 9
N11:0 0101 0002 8EO1 0032 0000 0000 0000 0000 0000 0000
N11:10 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
N11:20 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
N11:30 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

Request Data for Write to Parameter 32 - [ACCEL TIME]

N10 address

address O 1 2 3 4 5 6 7 8 9
N10:0 0101 0008 1001 OOOF 0020 0001 0064 0000 0000 0000
N10:10 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
N10:20 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
N10:30 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

Response Data for Write to Parameter 32 - [ACCEL TIME]

N11 address

address O 1 2 3 4 5 6 7 8 9
N11:0 0101 0000 9001 0000 0000 0000 0000 0000 0000 0000
N11:10 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
N11:20 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
N11:30 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

VSM500 DeviceNet Option Board



Example Ladder Logic Program

Note that the scanner must be in Slot 1 of the SLC 500 rack for this example.

This rung moves the Explicit Message Request data from the SLC500 processor to the 1747-SDN.
. o Copy Request data from
Explicit Msg Request Generate Explicit the SLC to the SDN Scanner
enable bit Request Only Once. COP
r\f7:|0 . B3:.0 . Copy File
0000 3,F LOSR Source  #N10:0
Dest #M0:1.224
Length 32
This rung moves the response data from the 1747-SDN to the SLC500 processor when it is available.
Then a delete transaction from response queue is sent.
Copy Response data from
- - SDN Scanner to SLC
Explicit Msg Request Status Word - Explicit
enable bit Msg Available COP
0001 '\f7:|0 ,Il, Copy File
JOI_ 4151- Source  #M1:1.224
Dest #N11:0
1747-SDN Length 32
Request Command data
this deletes the request
from the response queue
Mov
Move
Source 260
260<
Dest #N10:0
0<
Copy Request data from
the SLC to the SDN Scanner
CoP
Copy File
Source #N10:0
Dest #M0:1.224
Length 32
Explicit Msg Request
enable bit
N7:0
()
0002 (END)

Figure 6.2 — Example SLC Ladder Logic Program

For more information on explicit messaging, refer to the documentation for your
scanner.

Using Explicit Messaging
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Troubleshooting

This chapter contains information for diagnosing and correcting potential problems.

7.1 Locating the COMM Status Indicator

The VSM500 Integrated drive/motor has a COMM status indicator that you can use to
determine the status of the VSM500 unit and DeviceNet communications.

(VSMS00

A-C DRIVE'MOTOR

FBELIANGE
BLEGTRIB

G888

[Clcomm  [CJReverse
0[S A

O | |kesET| |V

COMM Status
Indicator

Figure 7.1 — VSM500 Integrated Drive/Motor COMM Status Indicator
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7.2

Understanding the COMM Status Indicator

The COMM status indicator provides status information on the DeviceNet option

board.

Important: When power is first applied to the DeviceNet option board, the COMM
status indicator flashes green for 1/4 second, red for 1/4 second, and then
turns off while the communication module finishes its initialization.

Color

State

What It Means:

What To Do:

None

The option board is not receiving
power from the network.

Check DeviceNet power and cable
connections and the power
connection on the DeviceNet
terminal block.

Red

Solid

Diagnostics test failed on

power-up/reset. Internal fault exists.

® Cycle power to the VSM500 unit
and network.

¢ |f the fault still exists, return the
option board.

Duplicate DeviceNet node address.
Two nodes cannot have the same
address.

® Reset DIP switches 1 through 6
on the DeviceNet option board
using a unique address and then
cycle power.

* |f DIP switches 7 and 8 on the
DeviceNet option board are both
set to ON, change the value of
P103 [NV MAC ID] to a unique
address and then cycle power.

Invalid data rate.

® Reset DIP switches 7 and 8 on
the DeviceNet option board to a
valid data rate and the cycle
power.

* |f DIP switches 7 and 8 on the
DeviceNet option board are both
set to ON, change the value of
P104 [Nv BAUD RATE] to a valid
data rate and then cycle power.

Red

Flashing

I/O connection timed out.

Reset the DeviceNet master
device.

Green

Solid

Normal operating state and device
is allocated to a master.

No action required.

Green

Flashing

Device is online but not allocated to
a master.

Verify that the DeviceNet master
has the correct configuration
information for the DeviceNet
option board (node address, input
assembly, and output assembly).
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7.3

Fault Codes

When there is a fault, you can view the fault code using the value in parameter 10
[LAST FAULT], the value of Class 0x29 (Control Supervisor Object), Instance 1,
Attribute 13 (Fault Code), or the display on the keypad.

Fault Codes !

Parameter
Value |DeviceNet |Display Name Description Corrective Action

0 0x0000 No Fault Normal operation. No action required.

1 0x5300 F.FL Function Loss  |Open connection on - Check and restore the Function Loss
Function Loss control connection on the terminal block. Refer to
terminal block inputs VSM500 Integrated Drive/Motor User
(terminals 7 and 11). Manual.

- Check the external sensors wired into the
Function Loss string.

2 0x2220 F.OC Over Current Shaft rotation blocked. - Check for obstructions to shaft rotation.
Excessive driven load. - Reduce excessive load.

- Increase accel/decel time using the rotary
switches or parameter 32 [ACCEL TIME]
and parameter 33 - [DECEL Time].

Input power is not - Verify that input wiring is correctly

correctly wired to the connected. Refer to the VSM500

VSM500 unit. Integrated Drive/Motor User Manual.

Motor section ground - Check motor section for ground fault.

fault. Replace VSM500 unit if a ground fault is
detected.

3 0x7122 F.OL Motor Overload |Excessive current to - Check for obstruction to shaft rotation.
motor for an extended - Reduce the driven load.
time due to excessive - Check input wiring is correctly connected.
load or short circuit. Refer to the VSM500 Integrated

Drive/Motor User Manual.

- Check for blower obstruction.

- Replace blower if required.

4 0x3210 F.HU Over Voltage High input line. - Check input line to verify that voltage is

within operating specification.
Deceleration time is too |- Increase deceleration time using the
fast or overhauling load. accel/decel rotary switch. Refer to the
VSM500 Integrated Drive/Motor User
Manual.
5 0x3220 FLU Under Voltage |Low input line or Check input line to verify voltage is within
while Stopped |temporary loss of input operating specifications.
line.
6 0x4310 F.OH Over Operating environment is |- Check the application site and verify the
Temperature too hot. ambient temperature is within the
operating specification.
Blower is blocked or not |- Check for blower obstruction. Replace
operating. blower if required.
Excessive driven load. - Reduce load or make sure VSM500 unit
matches the application requirement.
7 0x7510 F.CL Communication |Communication between |Check cable connection between the
Loss the DeviceNet option regulator board and DeviceNet option
board and the drive has |board.
failed.
8 0x6310 F.dCH |Parameter Contents of the EEPROM |Reset parameters to default values and
Checksum is corrupted. cycle power.

Iparameter fault codes are viewed in parameter 10 [LAST FAULT]. DeviceNet fault codes are read from Class 0x29, Instance 1, Attribute
13. Display fault codes are viewed on the LED display on the local operator control keypad.

Troubleshooting
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Fault Codes !

Parameter
Value |DeviceNet |Display Name Description Corrective Action
9 0x6312 F.ld EEPROM Drive |Contents of the EEPROM |- Reset parameters to default values and
ID is corrupted. cycle power.
- If fault persists, replace VSM500 unit.
10 0x7700 F.dcn Keypad Keypad cable Remove power from the VSM500 unit.
Disconnect disconnected while Check keypad cable connection. Reapply
VSM500 unit under power to the VSM500 unit.
power.
11 0x7701 F.ddP |Keypad Fixed |Keypad cable connected |Remove power from the VSM500 unit.
Pattern while VSM500 unit under |Check the keypad cable connection.
power. Reapply power to the VSM500 unit.
12 0x7702 F.dSF |Keypad Keypad hardware failure. |Remove power from the VSM500 unit.
Redundant Start Check the keypad cable connection.
Reapply power to the VSM500 unit.
13 0x5301 FrSF TB Redundant |Regulator board failure. |Remove power from the VSM500 unit.
Start Check the keypad cable connection.
Reapply power to the VSM500 unit.

14 0x7703 F.drc Keypad Connect|Keypad cable connected |[Remove power from the VSM500 unit.
while VSM500 unit under |Check the keypad cable connection.
power. Reapply power to the VSM500 unit.

15 0x3221 FLU Under Voltage |Low input line or Check input line to verify voltage is within

while Running |temporary loss of input operating specifications.
line.
20 0x6311 FdnE |DNet EEPROM |DeviceNet option board |Use parameter 113 [RESET] to reset option
Fault EEPROM has invalid board parameters to factory defaults.
data.
21 0x7502 F.dnU |DNet No communication is Check DIP switch settings on the
Unrecoverable |occurring. Fault occurs DeviceNet option board for proper data
Fault when duplicate node rate and node address. If DIP switches 7
address exists or wrong |and 8 on the DeviceNet option board are
data rate is set. both set to On, check parameter 103 [NV
MAC ID] and parameter 104 [NV BAUD
RATE]. Then reset the option board.

22 0x7500 F.dnP  |No DNet Power |24 volt network power is |Check DeviceNet connector at
not detected. Communication Module. Also, check

network’s power supply.

23 0x7501 FdnL |DNetLostl/O |Polled I/O connection Check DeviceNet master device for correct

Connection timed out. operation (i.e., powered up, scanner online,
etc.).

24 0x7504 F.dnF |DNet Forced Control Supervisor Object | Clear fault.

Fault (Class Code 0x29)
attribute 17 was set to 1.
25 0x7505 F.dnC |DNet Comm Communication failure Check the unit cable connecting the
Fault between DeviceNet DeviceNet option board and VSM500 unit.
option board and unit.

Iparameter fault codes are viewed in parameter 10 [LAST FAULT]. DeviceNet fault codes are read from Class 0x29, Instance 1, Attribute 13.
Display fault codes are viewed on the LED display on the local operator control keypad.
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7.4 Solving Potential Problems

Description

Solution

Parameters settings are not
taking effect, or switch settings
are not taking effect.

Check the setting of DIP switch 10 on the VSM500 unit
(Figure 2.3). If this switch is On, then the VSM500 unit uses
the settings of the drive parameters in EEPROM. If it is Off,
then the VSM500 unit uses the settings of the DIP switches
and rotary switches on the board.

1. Setthe switch as desired.
2. Cycle power to the VSM500 unit.

Unit uses an incorrect data
rate or node address.

Check the setting of DIP switch 7 and 8 on the DeviceNet
option board (see figure 2.3). If both switches are On, the
VSM500 unit uses the node address set in parameter 103
[NV MAC ID] and the data rate set in parameter 104

[Nv BAUD RATE]. Otherwise, the VSM500 unit uses the
values set using the DIP switches as specified in section
2.5.

Troubleshooting
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Technical Specifications

Electrical
Network Supply Voltage: 11 to 25 VDC
Power Consumption: 0.5 Watt maximum

Node Current Consumption: 40 mA (Use this value to size the network current draw
from the power supply.)

Environmental

Ambient Temperature
Operating: 0to 40 °C (32 to 104 °F)
Storage: -40 to 85 °C (-40 to 185 °F)

Relative Humidity: 0 to 95% non-condensing

Vibration: 1.0 G Operational
2.5 G Non-operational

Shock: 15.0 G Operational
30.0 G Non-operational

Altitude: 1,000 m (3,300 ft.) without derating
Communications

Protocol: DeviceNet

Data Rates: 125, 250, 500 k BPS

Distance maximum: 500 m (1640 ft.) @ 125 k BPS

200 m (820 ft.) @ 250 k BPS
100 m (328 ft.) @ 500 k BPS

Mechanical

Dimensions
Height: 120.65 mm (4.751in.)
Width: 155.57 mm (6.125 in)
Depth:  12.70 mm (0.5 in.)

Technical Specifications A-1
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Parameters

Appendix B contains a list of the parameters in the VSM500 Integrated drive/motor
and the DeviceNet option board.

B.1 Product Codes and EDS Files

Power Motor Product

Catalog Number Rating (HP) |\Voltage Frame Version | Code EDS File

10XS1011 1 115V, 1 Phase |56C Std 137 137.cod/3.eds
10XwW1011 1 115V, 1 Phase |56C Loc 138 138.cod/3.eds
11XS1011 1 115V, 1 Phase |143TC |Std 139 139.cod/3.eds
11XwW1011 1 115V, 1 Phase |143TC |Loc 140 140.cod/3.eds
10XS3011 1 230V, 1 Phase |56C Std 141 141.cod/3.eds
10Xw3011 1 230V, 1 Phase |56C Loc 142 142.cod/3.eds
11XS3011 1 230V, 1 Phase [143TC |Std 143 143.cod/3.eds
11XW3011 1 230V, 1 Phase |143TC |Loc 144 144.cod/3.eds
21XS3011 2 230V, 1 Phase [145TC |Std 145 145.cod/3.eds
21XW3011 2 230V, 1 Phase [145TC |Loc 146 146.cod/3.eds
10XS2011 1 230V, 3 Phase |56C Std 147 147.cod/3.eds
10Xw2011 1 230V, 3 Phase |56C Loc 148 148.cod/3.eds
11XS2011 1 230V, 3 Phase [143TC |Std 149 149.cod/3.eds
11XwW2011 1 230V, 3 Phase |143TC |Loc 150 150.cod/3.eds
21XS2011 2 230V, 3 Phase [145TC |Std 151 151.cod/3.eds
21XW2011 2 230V, 3 Phase [145TC |Loc 152 152.cod/3.eds
10XS4011 1 460V, 3 Phase |56C Std 153 153.cod/3.eds
10Xw4011 1 460V, 3 Phase |56C Loc 154 154.cod/3.eds
11XS4011 1 460V, 3 Phase |143TC |Std 155 155.cod/3.eds
11XwW4011 1 460V, 3 Phase |143TC |Loc 156 156.cod/3.eds
21XS4011 2 460V, 3 Phase |145TC |Std 157 157.cod/3.eds
21XwW4011 2 460V, 3 Phase |145TC |Loc 158 158.cod/3.eds
32XS4011 3 460V, 3 Phase |182TC |Std 159 159.cod/3.eds
32XW4011 3 460V, 3 Phase |182TC |Loc 160 160.cod/3.eds
52XS4011 5 460V, 3 Phase |184TC |Std 161 161.cod/3.eds
52XW4011 5 460V, 3 Phase |184TC |Loc 162 162.cod/3.eds

Parameters B-1



B.2 Parameter Groups

Parameters in the VSM500 Integrated drive/motor are grouped into either the Display
group or the Program group. Parameters in the Display group are read only. You can
get their values, but you cannot change their values. Parameters in the Program group
are read/write. You can get and set their values. When a DeviceNet option board is
connected, its parameters are grouped in the DNet Config group. Its parameters are
also read/write. Figure B.1 illustrates the parameter groups of a VSM500 Integrated
drive/motor with a DeviceNet option board.

Table B.1 — Parameter Groups

Drive Display

Drive Program

DNet Config

01 - Command Frequency
02 - Output Frequency

03 - Output Voltage

04 - Output Current

05 - Load Current

06 - Bus Voltage

07 - Power Unit Temperature
08 - Analog Input

09 - TB Input Status

10 - Last Fault

30 - Minimum Frequency
31 - Maximum Frequency
32 - Accel Time

33 - Decel Time

34 - Start Source

35 - Run On Power Up
36 - Speed Ref Source
37 - Relay Control Output
38 - Auto Restart Attempts
39 - Auto Restart Delay
40 - Torque Curve

41 - Torque Boost

42 - Base Frequency

43 - Base Voltage

44 - Stop Select

45 - Reverse Disable

46 - IR Compensation

47 - Slip Compensation
48 - Analog Minimum

49 - Analog Maximum

50 - Fault Reset

51 - Preset Speed 1

52 - Preset Speed 2

53 - Preset Speed 3

54 - Preset Speed 4

55 - Preset Speed 5

56 - Preset Speed 6

57 - Preset Speed 7

101 - Switches MAC ID
102 - Switches Baud
103 - NV MAC ID

104 - NV Baud Rate
105 - Bus Off Error
106 - Bus Off Count
107 - Output Assembly
108 - Input Assembly
109 - DNet Fault Mode
110 - DNet Idle Mode
111 - DNet SW Mode
112 - COS Mask

113 - Reset

B-2
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B.3 Parameter List

Object Access | ynits/ | Factory
# | Mapping Name and Description Rule! | Range | Default
Drive Display Parameters
01 |OxOF-1-1 |[Command Frequency Get 0.1 Hz None
Value of the presently selected speed reference.
02 |OxOF-2-1 |Output Frequency Get 0.1 Hz None
Output frequency to the motor.
03 |OxOF-3-1 |Output Voltage Get 1 Volt None
Output voltage to the motor.
04 |0OxOF-4-1 |Output Current Get 0.1% of |None
Output current to the motor. Rated
Current
05 |OxOF-5-1 |Load Current Get 0.1% of |None
Output current to the motor due to the load. Rated
Current
06 |OxOF-6-1 |Bus Voltage Get 1 Volt None
DC Bus voltage level.
07 |OxOF-7-1 |Power Unit Temperature Get 1°C None
Temperature of the VSM500 unit.
08 |OxOF-8-1 |Analog Input Get 0.1% of |None
The value of the analog speed reference input (terminal 2 or 3 on the Full
control signal terminal block). Scale
09 |OxOF-9-1 |TB Input Status Get Bits None
The on (1) and off (0) state of the inputs to the control signal terminal block:
Bit 15 Bit 14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bt4 Bit3 Bit2 Bitl Bit0
| | |
| ‘ Stop
Not Used Start
Reset
Forward/Reverse
RPM/Percent Load
Speed Preset 2 Function Loss
Speed Preset 1 Not Used
Speed Preset 0 Not Used
10 |OxOF-10-1 |Last Fault Get 0to24 |None
Fault number for the most recent fault.
0 = No Fault 10 = Keypad Disconnect

1 = Function Loss

2 = Over Current

3 = Motor Overload

4 = Over Voltage

5 = Under Voltage Stop

6 = Over Temperature

7 = Communication Loss
8 = Parameter Checksum
9 = EEPROM Drive ID

11 = Keypad Fixed Pattern

12 = Keypad Redundant Start
13 = TB Redundant Start

14 = Keypad Connect

15 = Under Voltage Running
20 = DNet EEPROM Fault

21 = DNet Unrecoverable Fault
22 = No DNet Power
23=DNetLostl/OConnection

24 = DNet Forced Fault

Refer to Chapter 7 for troubleshooting procedures.

1 Get = Read. Set = Write. Set access is allowed only if DIP switch 10 on the VSM500 Integrated drive/motor is set to On (figure 2.3).
2The parameter can be set only when the drive is stopped.
3 The parameter can be set only then the VSM500 Integrated drive/motor does not have an active /O connection.
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Object Access | uynits/ | Factory
# | Mapping Name and Description Rule! | Range | Default
Drive Program Parameters
30 |O0xOF-30-1 [Minimum Frequency Get/ OHzto |OHz
Lowest frequency that the drive will output continuously. Its value must be |ggt2 60 Hz
less that parameter 31 - [MAXIMUM FREQUENCY].
31 |0xOF-31-1 [Maximum Frequency Get/ 50 Hz to |60 Hz
Highest frequency that the drive will output. Its value must be greater that |gget2 120 Hz
the value of parameter 30 [MINIMUM FREQUENCY].
32 |0xOF-32-1 |Accel Time Get/ 1.0 Sec. |5.0 Sec.
Time for the drive to ramp from 0 Hz to the value of parameter 31 Set t0 90.0
[MAXIMUM FREQUENCY]. The accel time is linear. Sec.
33 |O0x0F-33-1 |Decel Time Get/ 1.0 Sec. |5.0 Sec.
Time for the drive to ramp from the value of parameter 31 Set t0 90.0
[MAXIMUM FREQUENCY] to O Hz. The decel ramp is linear. Sec.
34 |0xOF-34-1 |Start Source Get/ Oto 2 0
Source of the start command. Set?
0 = Keypad
1 = Terminal Block
2 = Network
Important: The drive requires a stop input at the control terminal block,
regardless of the start source selection.
35 |0xOF-35-1 [Run On Power Up Get/ Otol 0
If enabled, output power is applied to the motor automatically at drive Set
power up.
0 = Disabled
1 = Enabled
Important: This parametrer is ignored if parameter 34 [START SOURCE] is
set to 2 = Network. The drive will start in network mode if the
network run command is set.
ATTENTION: When this feature is enabled, the drive may
start at any moment. This feature may only be used as
outlined in NFPA 79, Under Voltage Protection for
specialized applications. Failure to observe these
precautions could result in severe bodily injury or loss of
life.
36 |OxOF-36-1 |Speed Reference Source Get/ Oto2 0
Source of the speed reference. Set
0 = Keypad/Preset Speeds
1 = Analog/Preset Speeds
2 = Network
37 |0xOF-37-1 |Relay Control Get/ Oto 2 0
Status indication provided by the normally open (N.O.) relay control output |Set
(control terminals 19 and 20). Refer to the VSM500 Integrated Drive/Motor
User Manual information on these terminals.
0 = Running
1 = No Fault
2 = At Reference
38 |0xOF-38-1 |Auto Restart Attempts Get/ Otol0 |O
Maximum number of times that the drive will try to reset a fault. Set

1 Get = Read. Set = Write. Set access is allowed only if DIP switch 10 on the VSM500 Integrated drive/motor is set to On (figure 2.3).
2 The parameter can be set only when the drive is stopped.
3 The parameter can be set only then the VSM500 Integrated drive/motor does not have an active I/O connection.
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Object Access | uynits/ | Factory
# | Mapping Name and Description Rule! | Range | Default

Drive Program Parameters (continued)

39 |0xOF-39-1 |Auto Restart Delay Get/ 1 Sec. to |5 Sec.
Time between restart attempts. Set 60 Sec.

40 |OxOF-40-1 |Torque Curve Get/ Otol 0
Type of torque curve used by the VSM500 unit. A variable torque curve Set
provides a squared V/Hz curve, 110% electronic thermal overload, and
110% current limit for one minute. A constant torque curve provides a linear
V/Hz curve, 150% electronic thermal overload, and 150% current limit for
one minute.
0 = Variable Torque
1 = Constant Torque

41 |0x0F-41-1 |Torque Boost Get/ 0.0% to |100.0%
Commanded voltage when the drive output frequency is 0 Hz. Set 250.0%

42 |0xOF-42-1 |Base Frequency Get/ 10 Hz to |60 Hz
Set value to rated nameplate frequency of the motor. Set 120 Hz

43 |0xOF-43-1 |Base Voltage Get/ 20to Rated
Commanded voltage when the drive output frequency is equal to Set Rated Voltage
parameter 42 [BASE FREQUENCY]. Voltage

44 |0x0F-44-1 |Stop Select Get/ Otol 0
Stopping mode used by the drive when a stop is initiated. Set
0 = Coast to stop
1 = Ramp to stop

45 |0x0F-45-1 |Reverse Disable Get/ Otol 0
Disables reverse rotation of the motor. Set?
0 = Reverse enabled
1 = Reverse disabled

46 |0xOF-46-1 |IR Compensation Get/ 0% to 100%
Compensation for the voltage drop across the stator resistance in an Set 150%
induction motor. A voltage is added to the commanded output voltage
based on the load current. The default value of 100% is the factory
determined optimum for the drive. It can be adjusted higher or lower to suit
the needs of the application. A setting of 0% disables this function.

47 |0xOF-47-1 |[Slip Compensation Get/ 0.0% to |100.0%
Compensation for the inherent slip in an induction motor. A frequency is Set 150.0%
added to the commanded output frequency based on load current. The
default value of 100% is the factory determined optimum for the drive. It
can be adjusted higher or lower to suit the needs of the application. A
setting of 0% disables this function.

48 |0x0F-48-1 |Analog Minimum Get/ 0.0% to |0%
The percent of analog input used to represent parameter 30 [MINIMUM Set? 100.0%

FREQUENCY]. If the minimum analog input equals minimum frequency, no
action is needed. If it is desired to adjust the analog input to equal
parameter 30 [MINIMUM FREQUENCY], use parameter 08 -[ANALOG INPUT] to
adjust the analog input to the desired level and then enter the value in
parameter 48.

1 Get = Read. Set = Write. Set access is allowed only if DIP switch 10 on the VSM500 Integrated drive/motor is set to On (figure 2.3).
2 The parameter can be set only when the drive is stopped.
3 The parameter can be set only then the VSM500 Integrated drive/motor does not have an active I/O connection.
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Object Access | uynits/ | Factory
Mapping Name and Description Rule! | Range | Default

Drive Program Parameters (continued)

49 |0x0F-49-1 |Analog Maximum Get/ 0.0% to |100.0%
The percent of analog input used to represent parameter 31 [MAXIMUM Set? 100.0%
FREQUENCY]. If the maximum analog input equals maximum frequency, no
action is needed. If it is desired to adjust the analog input to equal
parameter 31 [MAXIMUM FREQUENCY], use parameter 08 [ANALOG INPUT] to
adjust the analog input to the desired level and then enter the value in
parameter 49.

50 |OxOF-50-1 |Fault Reset Get/ Oto1l 0
Resets the drive after a fault. This parameter is a command. It will be reset |ggt2
to 0 = No Action after the command is completed.

0 = No Action
1 = Reset Fault

51 |OxOF-51-1 |Preset Speed 1 Get/ 0.0Hzto [10.0 Hz
Programmed value that sets the frequency that the drive outputs when this |Set 120.0 Hz
preset is selected.

52 |OxOF-52-1 |Preset Speed 2 Get/ 0.0Hzto [20.0 Hz
Programmed value that sets the frequency that the drive outputs when this |Set 120.0 Hz
preset is selected.

53 |OxOF-53-1 |Preset Speed 3 Get/ 0.0 Hz to [30.0 Hz
Programmed value that sets the frequency that the drive outputs when this |Set 120.0 Hz
preset is selected.

54 |0OxOF-54-1 |Preset Speed 4 Get/ 0.0 Hz to |40.0 Hz
Programmed value that sets the frequency that the drive outputs when this |Set 120.0 Hz
preset is selected.

55 |OxOF-55-1 |Preset Speed 5 Get/ 0.0 Hz to |50.0 Hz
Programmed value that sets the frequency that the drive outputs when this |Set 120.0 Hz
preset is selected.

56 |OxOF-56-1 |Preset Speed 6 Get/ 0.0 Hz to [60.0 Hz
Programmed value that sets the frequency that the drive outputs when this |Set 120.0 Hz
preset is selected.

57 |OxOF-57-1 |Preset Speed 7 Get/ 0.0Hzto [70.0 Hz
Programmed value that sets the frequency that the drive outputs when this |Set 120.0 Hz

preset is selected.

DeviceNet Parameters

101 |Ox0F-101-1|Switches MAC ID Get O0to 63 |63
The state of the node address DIP switches (1 - 6). This address may not
reflect the present address of the module if the baud rate DIP switches are
set to 3. In this case, parameter 103 [NV MAC ID] is used.

102 |0x0F-102-1|Switches Baud Get Oto3 0
The state of the baud rate DIP switches (7 - 8).

0 =125K BPS

1=250K BPS

2 =500K BPS

3 = Use nonvolatile parameters for node address and baud rate settings.

1 Get = Read. Set = Write. Set access is allowed only if DIP switch 10 on the VSM500 Integrated drive/motor is set to On (figure 2.3).
2The parameter can be set only when the drive is stopped.
3 The parameter can be set only then the VSM500 Integrated drive/motor does not have an active I/O connection.
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Object Access | uynits/ | Factory
Mapping Name and Description Rule! | Range | Default
DeviceNet Parameters (continued)
103 |Ox0F-103-1|NV MAC ID Get/ 0to 63 |63
Node address independent of the node address DIP switches. To use this |Set
address, set both baud rate switches to On before power up. Changes to
this parameter take effect only after power is cycled.
104 |OxOF-104-1|NV Baud Rate Get/ Oto3 3
Baud address independent of the baud rate DIP switches. To use this baud |Set
rate, set both baud rate switches to On before power up. Changes to this
parameter take effect only after power is cycled. If you use the autobaud
option, another node on the network must set the data rate.
0=125 KBPS
1=250 KBPS
2 =500 K BPS
3 = Autobaud
105 |0x0F-105-1|Bus Off Error Get/ Otol 0
Action of the DeviceNet option board during a CAN Bus Off condition. Set
0 = Hold CAN chip in its bus off (reset) state when bus off is detected.
1 = If possible, fully reset the CAN chip and continue communicating when
a bus off condition is detected.
106 |Ox0F-106-1|Bus Off Count Get/ 0to 255 |0
The number of times the CAN chip went to a bus off state. The counter Set
stops counting when the count reaches 255. Any write to this parameter
will reset the counter to O.
107 |0x0F-107-1|Output Assembly Get/ 0to 106 |20
The output assembly instance that is used for polled messaging with the  |ggt3

master. The output assembly defines the data format that the VSM500 unit
receives from the master. This parameter determines the format of data
being sent to the VSM500 unit by the master. It is named output assembly
because the DeviceNet specification refers to all assemblies as they relate
to the master. The following assembly instances are valid for this
parameter:
0 = No Data (0 bytes)
1 = Basic Contactor Output (1 byte)
2 = Two Command Contactor Output (1 byte)
3 = Basic Overload Output (1 byte)
4 = Basic Motor Control Output (1 byte)
5 =2 Command Motor Control (1 byte)
20 = Basic Speed Control (4 bytes)
21 = Extended Speed Control (4 bytes)
100 = Speed Control in Hz (4 bytes)
106 = Preset Control with speed (4 bytes)

Refer to the Assembly Object in <Link>Appendix C for the formats of the
output assembly.

1 Get = Read. Set = Write. Set access is allowed only if DIP switch 10 on the VSM500 Integrated drive/motor is set to On (figure 2.3).
2The parameter can be set only when the drive is stopped.
3 The parameter can be set only then the VSM500 Integrated drive/motor does not have an active 1/O connection.

Parameters
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Object
Mapping

Name and Description

Access
Rulel

Units/
Range

Factory
Default

Devi

ceNet Parameters (continued)

108

0x0F-108-1

Input Assembly

The input assembly instance that is used for polled messaging with the
master. The input assembly defines the data format that the drive sends to
the master in response to a polled message from the master. This
parameter determines the format of data being sent to the master. It is
named input assembly because the DeviceNet specification refers to all
assemblies as they relate to the master. The following assembly instances
are valid for this parameter:

0 = No Data (0 bytes)

50 = Basic Overload Input (1 byte)

51 = Extended Overload Input (1 byte)

52 = Basic Motor Control Input (1 byte)

53 = Extended Motor Control Input (1 byte)

54 = Extended Motor Control 2 (1 byte)

70 = Basic Speed Control Input (4 bytes)

71 = Extended Speed Control Input (4 bytes)

Refer to the Assembly Object in section C.5 (Appendix C) for the formats of
the input assembly.

Get/
Set3

Oto71

70

109

0x0F-109-1

DNet Fault Mode

The action of the VSM500 unit when a communication fault such as loss of
DeviceNet power occurs. The following behavior choices are used:

0 = Fault the VSM500 unit and issue a stop command

1 = Ignore the communication fault

ATTENTION: This parameter determines the action of
the option and connected VSM500 unit if communications
are disrupted. By default, this parameter faults the VSM500
unit. You can set this parameter so that the VSM500 unit
continues to run. Failure to observe these precautions

could result in bodily injury or damage to equipment.

Get/
Set

Otol

110

O0xOF-110-1

DNet Idle Mode

The action of the VSM500 unit when the scanner is in idle mode.
0 = Zero data

1 = Hold last state

ATTENTION: This parameter determines the action of
the option and connected VSM500 unit if the scanner is
put in idle mode. By default, this parameter stops the
VSM500 unit. You can set this parameter so that the
VSM500 unit continues to run. Failure to observe these
precautions could result in damage to, or destruction of,
the equipment.

Get/
Set

Otol

111

OxOF-111-1

DNet SW Version

Software version of the DeviceNet option board board. The number is in
the form of xx.yyy where xx indicates the major revision level and yyy
indicates the minor revision level.

Get

0.000 to
10.000

None

1 Get = Read. Set = Write. Set access is allowed only if DIP switch 10 on the VSM500 Integrated drive/motor is set to On (figure 2.3).
2The parameter can be set only when the drive is stopped.
3 The parameter can be set only then the VSM500 Integrated drive/motor does not have an active 1/O connection.
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command. It will be reset to 0 = Ready after the command is completed.

0 = Ready
(No action.)
1 = Reset DNet
(Resets the DeviceNet option board board so that new node address or
data rate settings are used.)
2 = Default DNet
(Restores the parameters in the DeviceNet group to their factory-default
settings.)
3 = Default Drive
(Restores the parameters in the Drive Program group to their
factory-default settings.)

Object Access | uynits/ | Factory
Mapping Name and Description Rule! | Range | Default
DeviceNet Parameters (continued)
112 |Ox0F-112-1|COS Mask Get/ 0000 1111
A 16-bit mask used to enable automatic change of state messages. A 0 Set 0000 1111
disables the indicated status from causing an automatic message. A 1 0000 1111
enables the status. The mask is applied to the defined input status 0000 1111
assembly. The default value is OXFFFF. (0Ox00) (OXFFFF)
to
1111
1111
1111
1111
(OXFFFF)
113 |0x0F-113-1|Reset Get/ Oto3 0
Reset functions for the option and VSM500 unit. This parameter is a Set?

1 Get = Read. Set = Write. Set access is allowed only if DIP switch 10 on the VSM500 Integrated drive/motor is set to On (figure 2.3).
2The parameter can be set only when the drive is stopped.
3 The parameter can be set only then the VSM500 Integrated drive/motor does not have an active /O connection.

Parameters
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C.1

DeviceNet Objects

This appendix provides information on the DeviceNet objects supported by the
VSM500 Integrated drive/motor for DeviceNet.

DeviceNet Message Types

The DeviceNet option board supports the following message types:

CAN Identifier Field

Group 1 Message Type

01101XXXXXX

Slave’s I/O COS/Cyclic Message

011 1IXXXXXX

Slave Poll Response Messages

CAN Identifier Field

Group 2 Message Type

10xxxxxx010 Master's COS/Cyclic Acknowledge Message
10xxxxxx011 Slave Explicit Response Messages
10xxxxxx100 Master Explicit Request Messages
10xxxxxx101 Master 1/O Poll Command Messages
10xxxxxx111 Duplicate MAC ID Check Messages

CAN Identifier Field

Group 3 Message Type

11000XXXXXX
11001XXXXXX
11010XXXXXX
1101 1XXXXXX
112100XXXXXX

Explicit Request/Response Messages

11101XXXXXX

Unconnected Explicit Response Messages

11110XXXXXX

Unconnected Explicit Request Messages

CAN ldentifier Field

Group 4 Message Type

11111101100

Communication Faulted Response Messages

11111101101

Communication Faulted Request Messages

DeviceNet Objects



C.2 Class Code 0x01 — Identity Object

Class Attributes

Attribute ID | Access Rule Name Data Type Value
1 Get Revision UINT 1
2 Get Max Instance UINT 2
3 Get Number of Instances UINT 2
6 Get Max ID Class UINT 7
7 Get Max ID Instance UINT 7

Number of Instances: 2

Instance 1 Attributes Drive Instance

Access
Attribute ID | Rule Name Data Type Value
1 Get Vendor ID UINT 5
2 Get Device Type UINT 2
3 Get Product Code UINT See Product Codes in Appendix B
4 Get Revision Structure of
Major Revision USINT 3
Minor Revision USINT 2
5 Get Status WORD Bit 0 = Owned
Bit 2 = Configured
Bit 10 = Recoverable Fault
Bit 11 = Unrecoverable Fault
6 Get Serial Number UDINT Unique 32 bit number
Get Product Name Structure of
String Length USINT 32
ASCII String STRING See Product Codes in Appendix B
9 Get Configuration UINT Checksum
Consistency Value
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Instance 2 Attributes: DeviceNet Option Instance

Attribute
ID Access Rule Name Data Type Value
1 Get Vendor ID UINT 5
2 Get Device Type UINT 12
3 Get Product Code UINT 75
4 Get Revision Structure of
Major Revision USINT 1
Minor Revision USINT 7
5 Get Status WORD Bit 0 = Owned
Bit 2 = Configured
Bit 10 = Recoverable Fault
Bit 11 = Unrecoverable Fault
6 Get Serial Number UDINT Unique 32 bit number
7 Get Product Name Structure of
String Length USINT 29
ASCII String STRING “VYSM500 DeviceNet Interface”
Common Services
Implemented for
Service Code Class Instance Service Name
0x05 No Yes Reset
Ox0E Yes Yes Get_Attribute_Single
0x11 Yes No Find_Next_Object_Instance

DeviceNet Objects

C-3



C.3 Class Code 0x02 — Message Router Object

Class Attributes

Attribute ID | Access Rule Name Data Type Value
1 Get Revision UINT
6 Get Max ID Class UINT
7 Get Max ID Instance UINT

Instance Attributes

Attribute ID | Access Rule Name Data Type Value

2 Get Number Available |UINT 8

3 Get Number Active UINT Number of connections
currently used by system
components

4 Get Active Array of: A list of the connection IDs

Connections UINT of the currently active

connections

Common Services

Implemented for
Service Code Class Instance Service Name
OxOE Yes Yes Get_Attribute_Single
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C.4 Class Code 0x03 — DeviceNet Object

Class Attributes

Attribute ID | Access Rule Name Data Type Value
1 Get Revision UINT 2
Instance 1 Attributes
Attribute ID | Access Rule Name Data Type Value
1 Get/Set MAC ID USINT 0to 63
2 Get/Set Baud Rate USINT Oto2
3 Get/Set Bus Off Interrupt BOOL 0 = Hold in error
state
1 = Reset CAN chip
4 Get/Set Bus-off Counter USINT 0to 255
5 Get Allocation Information Structure
Allocation Choice of: Allocation Byte!
Master Node Address Byte 0 to 63 = Address
USINT 255 = Unallocated
6 Get MAC ID Switch Changed |BOOL 0 = No Change
1 = Change since
last reset or power
up
7 Get Baud Rate Switch BOOL 0 = No Change
Changed 1 = Change since
last reset or power
up
8 Get MAC ID Switch Value USINT 0to 63
9 Get Baud Rate Switch Value |USINT 0Oto3
TAllocation Byte
Bit 0 = Explicit Messaging
Bit 1 = Polled I/0
Bit 4 = Change of State

Bit 5 = Cyclic

Bit 6 = Acknowledge Suppressed

Common Services

Implemented for
Service Code | Class Instance Service Name
Ox0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
0x4B No Yes Allocate_Master/Slave_Connection_Set
0x4C No Yes Release_Master/Slave_Connection_Set

DeviceNet Objects
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Class Attributes

C.5 Class Code 0x04 — Assembly Object

Attribute ID | Access Rule Name Data Type Value
1 Get Revision UINT 2
2 Get Max Instance UINT 106
Instance 1to 106 Attributes: 1/O Instances
AttributeID | Access Rule Name Data Type | Min/Max Default | Description
3 Get Data See instance data format for individual /O
assemblies on pages C-7 to C-9.

Common Services

Implemented for
Service Code Class Instance Service Name
Ox0E No Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
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Instance Data Format: Output Assemblies

Instance 1 Data Format (Basic Contactor Output Assembly)

Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Run
Instance 2 Data Format (Basic Overload Output Assembly)

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Fault Reset
Instance 3 Data Format (Basic Motor Starter Output Assembly)

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Fault Reset Run
Instance 4 Data Format (Extended Contactor Output Assembly)

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 RunRev | RunFwd
Instance 5 Data Format (Extended Motor Starter Output Assembly)

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Fault Reset | RunRev | RunFwd
Instance 20 Data Format (Basic Speed Control Output Assembly)

Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Fault Reset RunFwd

1
o1 Speed Reference RPM (Low Byte)

31 Speed Reference RPM (High Byte)

Instance 21 Data Format (Reversing Speed Control Output Assembly)
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 NetRef | Net Fault Reset | RunRev | RunFwd
Control

1

ol Speed Reference RPM (Low Byte)

31 Speed Reference RPM (High Byte)

Instance 100 Data Format (Reversing Speed Control Output Assembly (Hz)
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Fault Reset | RunRev | RunFwd

1

21 Speed Ref Hz (0.1 Hz) (Low Byte)?2

3l Speed Ref Hz (0.1 Hz) (High Byte)?

i speed references are outside of their min/max limits, the drive ignores them and previous speed
reference will be maintained.

2 0= 0 Hz, 1200 = 120.0 Hz.

DeviceNet Objects
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Instance Data Format: Output Assemblies (Continued)

Instance 106 Data Format (Preset Control with Speed)
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Fault Reset | RunRev | RunFwd
1 Preset 2 Preset 1 | Preset O
21 Speed Ref Hz (0.1 Hz) (Low Byte)?2
3! Speed Ref Hz (0.1 Hz) (High Byte)?

Ly speed references are outside of their min/max limits, the drive ignores them and previous speed
reference will be maintained.

2 0=0Hz, 1200 = 120.0 Hz.

The following table defines the possible settings of the Preset bits in Instance 106.

Preset 2 Preset 1 Preset 0 Source of Speed Reference
0 0 0 Speed Ref Hz (bytes 2 and 3 of the output assembly)
0 0 1 Parameter 51 [PRESET 1]
0 1 0 Parameter 52 [PRESET 2]
0 1 1 Parameter 53 [PRESET 3]
1 0 0 Parameter 54 [PRESET 4]
1 0 1 Parameter 55 [[PRESET 5]
1 1 0 Parameter 56 [PRESET 6]
1 1 1 Parameter 57 [[PRESET 7]

The following table indicates the I/O Assembly Data Attribute mapping for Output
Assemblies.

Data Component Class Instance Attribute

Name Name Number | Number Name Number
RunFwd Supervisor 0x29 1 Run 1 3
RunRev Supervisor 0x29 1 Run 2 4
Fault Reset Supervisor 0x29 1 Fault Reset 12
NetCtrl Supervisor 0x29 1 NetCtrl 5
DN Preset Cmd Supervisor 0x29 1 DNet Preset Command | 102
NetRef AC Drive Ox2A 1 Net Ref 4
Speed Ref RPM | Supervisor 0x29 1 DNet Speed Ref RPM 103
Speed Ref Hz Supervisor 0x29 1 DNet Speed Ref Hz 104
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Instance Data Format: Input Assemblies

Instance 50 Data Format (Basic Overload/Contactor Input Assembly)

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Faulted
Instance 51 Data Format (Extended Overload/Contactor Input Assembly)

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 CtrlIFrom Net Faulted
Instance 52 Basic Motor Control

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Runningl Faulted/Trip
Instance 53 Extended Motor Control 1 (see table for functional assignments)
Byte Bit 7 Bit 6 Bit 5 Bit4 | Bit3 Bit 2 Bit 1 Bit 0
0 CtrlFrom Net | Ready Runningl Faulted/Trip
Instance 54 Extended Motor Control 2 (see table for functional assignments)
Byte | Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 CtrlIFrom Net | Ready |Running2 | Runningl Faulted/Trip
Instance 70 Data Format (Basic Speed Control Input Assembly)

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Runningl Faulted
1
2 Speed Actual RPM (Low Byte)

3 Speed Actual RPM (High Byte)
Instance 71 Data Format (Extended Speed Control Input Assembly)
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 |[Bitl| Bit0
0 AtReference |RefFromNet |CtrlFrom |Ready |Running | Running Faulted
Net Reverse | Forward
1

2 Speed Actual RPM (Low Byte)

3 Speed Actual RPM (High Byte)

The following table indicates the 1/0 Assembly Data Attribute mapping for Input

Assemblies.

Data Component Class Instance Attribute

Name Name Number Number Name Number

Faulted Supervisor | 0x29 1 Faulted 10
Running 1 Supervisor | 0x29 1 Running 1 7
Running 2 Supervisor | 0x29 1 Running 2 8
Ready Supervisor | 0x29 1 Ready 9
CtrIFromNet Supervisor | 0x29 1 Ctrl From Net |15
RefFromNet AC Drive Ox2A 1 Ref From Net |29
At Reference AC Drive 0x2A 1 At Reference |3
Speed Actual RPM AC Drive 0x2A 1 Speed Actual |7

DeviceNet Objects
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C.6 Class Code 0x05 — Connection Object

Class Attribute

Attribute ID | Access Rule Name Data Type Value
1 Get Revision UINT 1

Instance 1 Attributes: Master/Slave Explicit Message Connection

Attribute | Access Data
ID Rule Name Type Value
1 Get State USINT |0 = Nonexistent
1 = Configuring
3 = Established
4 = Timed out
5 = Deferred delete
2 Get Instance Type USINT |0 = Explicit Message
Get Transport Class Trigger USINT |0x83
4 Get Produced Connection ID UINT 10xxxxxx011
xxxxxx = Node Address
5 Get Consumed Connection ID UINT 10xxxxxx100
xxxxxx = Node Address
6 Get Initial Comm. Characteristics BYTE 0x21
7 Get Produced Connection Size UINT 99
8 Get Consumed Connection Size UINT 159
9 Get/ Expected Packet Rate UINT Timer Resolution of 2
Set msec.
12 Get/ Watchdog Timeout Action USINT |1 = Auto delete
Set 3 = Deferred delete
13 Get Produced Connection Path UINT 0
Length
14 Get Produced Connection Path Null (no data)
15 Get Consumed Connection Path UINT 0
Length
16 Get Consumed Connection Path Null (no data)
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Instance 2 Attributes: Polled I/O Connection

Attribute | Access Data
ID Rule Name Type Value
1 Get State USINT |0 = Nonexistent
1 = Configuring
3 = Established
4 = Timed out
2 Get Instance Type USINT |1 =1/0 Message
3 Get Transport Class Trigger USINT |0x83
4 Get Produced Connection ID UINT 0111IXXXXXX
xxxxxx = Node Address
5 Get Consumed Connection ID UINT 10xxxxxx101
xxxxxx = Node Address
6 Get Initial Comm. Characteristics BYTE |0x01
7 Get Produced Connection Size UINT Oto4
8 Get Consumed Connection Size UINT Oto4
9 Get/Set | Expected Packet Rate UINT Timer Resolution of 2 msec
12 Get/Set | Watchdog Timeout Action USINT |0 = Transition to time out
1 = Auto delete
2 = Auto reset
13 Get Produced Connection Path UINT 6
Length
14 Get Produced Connection Path 0x20, 0x04, 0x24, XX, 0x30,
0x03!
15 Get Consumed Connection Path UINT 6
Length
16 Get Consumed Connection Path 0x20, 0x04, 0x24, XX, 0x30,

0x03!

IRefer to the DeviceNet specification for a description of the connection path.

DeviceNet Objects
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Instance 4 Attributes: Change of State/Cyclic I/O Message Connection

Attribute | Access Data
ID Rule Name Type Value
1 Get State USINT |0 = Nonexistent
1 = Configuring
3 = Established
4 = Timed out
2 Get Instance Type USINT |1 =1/0 Message
3 Get Transport Class Trigger USINT | 0x00 = Cyclic, ack inhibited
0x03 = Cyclic
0x10 = COS, ack inhibited
0x13 = COS
4 Get Produced Connection ID UINT 01101XXXXXX
xxxxxx = Node Address
5 Get Consumed Connection ID UINT Ack inhibited
OXFFFF
Ack enabled
10xxxxxx010
xxxxxx = Node Address
6 Get Initial Comm. Characteristics BYTE 0x01 = ack enabled
0xOF = ack inhibited
7 Get Produced Connection Size UINT Oto 4
8 Get Consumed Connection Size UINT Oto 4
9 Get/Set | Expected Packet Rate UINT Timer Resolution of 2 msec
12 Get/Set | Watchdog Timeout Action USINT |0 = Transition to time out
1 = Auto delete
2 = Auto reset
13 Get Produced Connection Path UINT 6
Length
14 Get Produced Connection Path 0x20, 0x04, 0x24, XX, 0x30,
0x03?!
15 Get Consumed Connection Path UINT 0= ack inhibited
Length 1= ack enabled
16 Get Consumed Connection Path Ack inhibited
Null (no data)
Ack enabled
0x20, 0x2B, 0x24, XX, 0x30,
ox011
17 Get/Set | Production Inhibit Time UINT Timer Resolution of 2 msec

IRefer to the DeviceNet specification for a description of the connection path.
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Instances 6 through 10: Explicit Message Connections

Attribute | Access Data
ID Rule Name Type Value

1 Get State USINT |0 = Nonexistent
1 = Configuring
3 = Established
4 = Timed out
5 = Deferred delete

2 Get Instance Type USINT |0 = Explicit Message

3 Get Transport Class Trigger USINT | 0x83

4 Get Produced Connection ID UINT L11yyyxXxXXXXX
yyy = Group 3 Message ID
xxxxxx = Node Address

5 Get Consumed Connection ID UINT L11yyyxXxXXXXX
yyy = Group 3 Message ID
xxxxxx = Client Node
Address

6 Get Initial Comm. Characteristics BYTE 0x33

7 Get Produced Connection Size UINT 99

8 Get Consumed Connection Size UINT 159

9 Get/Set |Expected Packet Rate UINT Timer Resolution of 2 msec.

12 Get/Set | Watchdog Timeout Action USINT |1 = Auto delete
3 = Deferred delete

13 Get Produced Connection Path UINT 0

Length
14 Get Produced Connection Path Null (no data)
15 Get Consumed Connection Path UINT 0
Length
16 Get Consumed Connection Path Null (no data)

Common Services

Implemented for

Service Code Class Instance Service Name
0x05 No Yes Reset
OxOE Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
0x11 Yes No Find_Next_Object_Instance

DeviceNet Objects
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C.7 Class Code 0xOF — Parameter Object

Class Attributes

Attribute ID | Access Rule Name Data Type Value

1 Get Revision UINT 1

2 Get Max Instance UINT 113

8 Get Parameter Class Descriptor WORD 0x0B

9 Get Configuration Assembly UINT 0

Instance

10 Get Native Language USINT 0 = English

Instance 1 through 113 Attributes

Attribute | Access

ID Rule Name Data Type Value

1 Get/Set | Parameter Value (1) 2

2 Get Link Path Size USINT 7

3 Get Link Path 0x20, 0x0F, 0x25, XX, XX,
0x30, 0x013

4 Get Descriptor WORD Bit1l  Supports enum

strings
Bit2  Supports scaling
Bit4  Read only
Bit 5 Monitor
Bit6  Extended precision
scaling

5 Get Data Type USINT 1 =16 bit word
2 = 16 bit unsigned integer
3 = 16 bit signed integer

6 Get Data Size USINT 2

7 Get Parameter Name SHORT_STRING |(2)

String

8 Get Units String SHORT_STRING | ()

9 Get Help String SHORT_STRING |0

10 Get Minimum Value data type (2

11 Get Maximum Value data type (2

12 Get Default Value data type (2

13 Get Scaling Multiplier UINT 1

14 Get Scaling Divisor UINT 1

15 Get Scaling Base UINT 1

16 Get Scaling Offset INT 0

17 Get Multiplier Link UINT 0

18 Get Divisor Link UINT 0

19 Get Base Link UINT 0

20 Get Offset Link UINT 0

21 Get Decimal Precision USINT (2

2

L Specified in descri

Value varies base

tor, data type, and data size.
3 ed on parameter instance. o )
Refer to the DeviceNet specification for a description of the connection path.
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Common Services

Implemented for

Service Code Class Instance Service Name
0x01 Yes Yes Get_Attributes_All
0x05 Yes No Reset
Ox0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
0x4B No Yes Get_Enum_String

DeviceNet Objects
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C.8 Class Code 0x10 — Parameter Group Obiject

Class Attributes

Attribute ID | Access Rule Name Data Type Value
1 Get Revision UINT 1
2 Get Max Instance UINT 3
8 Get Native Language USINT 0 = English
Instance 1 Attributes: Drive Display Instance
Attribute | Access
ID Rule Name Data Type Value
1 Get Group Name String SHORT_STRING | Drive Display
2 Get Number of Members in Group UINT 10
3 Get 1st Parameter Number in Group UINT 1
4 Get 2nd Parameter Number in Group UINT 2
5 Get 3rd Parameter Number in Group UINT 3
6 Get 4th Parameter Number in Group UINT 4
7 Get 5th Parameter Number in Group UINT 5
8 Get 6th Parameter Number in Group UINT 6
9 Get 7th Parameter Number in Group UINT 7
10 Get 8th Parameter Number in Group UINT 8
11 Get 9th Parameter Number in Group UINT 9
12 Get 10th Parameter Number in Group UINT 10
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Instance 2 Attributes: Drive Program Instance

Attribute | Access
ID Rule Name Data Type Value

1 Get Group Name String SHORT_STRING | Drive Program
2 Get Number of Members in Group UINT 28
3 Get 1st Parameter Number in Group UINT 30
4 Get 2nd Parameter Number in Group UINT 31
5 Get 3rd Parameter Number in Group UINT 32
6 Get 4th Parameter Number in Group UINT 33
7 Get 5th Parameter Number in Group UINT 34
8 Get 6th Parameter Number in Group UINT 35
9 Get 7th Parameter Number in Group UINT 36
10 Get 8th Parameter Number in Group UINT 37
11 Get 9th Parameter Number in Group UINT 38
12 Get 10th Parameter Number in Group | UINT 39
13 Get 11th Parameter Number in Group | UINT 40
14 Get 12th Parameter Number in Group | UINT 41
15 Get 13th Parameter Number in Group [ UINT 42
16 Get 14th Parameter Number in Group | UINT 43
17 Get 15th Parameter Number in Group | UINT 44
18 Get 16th Parameter Number in Group | UINT 45
19 Get 17th Parameter Number in Group | UINT 46
20 Get 18th Parameter Number in Group | UINT a7
21 Get 19th Parameter Number in Group | UINT 48
22 Get 20th Parameter Number in Group | UINT 49
23 Get 21st Parameter Number in Group |UINT 50
24 Get 22nd Parameter Number in Group | UINT 51
25 Get 23rd Parameter Number in Group | UINT 52
26 Get 24th Parameter Number in Group | UINT 53
27 Get 25th Parameter Number in Group | UINT 54
28 Get 26th Parameter Number in Group | UINT 55
29 Get 27th Parameter Number in Group | UINT 56
30 Get 28th Parameter Number in Group | UINT 57

DeviceNet Objects
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Instance 3 Attributes

: DNet Config Instance

Attribute | Access
ID Rule Name Data Type Value
1 Get Group Name String SHORT_STRING | DNet Config
2 Get Number of Members in Group UINT 13
3 Get 1st Parameter Number in Group | UINT 101
4 Get 2nd Parameter Number in Group | UINT 102
5 Get 3rd Parameter Number in Group | UINT 103
6 Get 4th Parameter Number in Group | UINT 104
7 Get 5th Parameter Number in Group |UINT 105
8 Get 6th Parameter Number in Group | UINT 106
9 Get 7th Parameter Number in Group | UINT 107
10 Get 8th Parameter Number in Group |UINT 108
11 Get 9th Parameter Number in Group | UINT 109
12 Get 10th Parameter Number in Group | UINT 110
13 Get 11th Parameter Number in Group | UINT 111
14 Get 12th Parameter Number in Group | UINT 112
15 Get 13th Parameter Number in Group | UINT 113

Common Services

Implemented for
Service Code Class Instance Service Name
0x01 Yes Yes Get_Attributes_All
OxOE Yes Yes Get_Attribute_Single
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C.9 Class Code 0x28 — Motor Data Object

Class Attributes

Attribute ID | Access Rule Name Data Type Value
1 Get Revision UINT
2 Get Max Instance UINT
6 Get Max ID Class UINT
7 Get Max ID Instance UINT 15
Instance 1 Attributes
Attribute | Access
ID Rule Name Data Type Value
Get Number of Attributes | USINT 12
Get Attributes List Array of USINT 1,2,3,4,56,7,8,9,11, 12,
15
3 Get Motor Type USINT 7 = Squirrel Cage Induction
Motor
4 Get Catalog Number SHORT_STRING |1
5 Get Manufacturer SHORT_STRING | “Reliance Electric”
6 Get Rated Current UINT 0.1 Ampst
7 Get Rated Voltage UINT Volts 1
8 Get Rated Power at UDINT Watts!
Rated Frequency
9 Get Rated Electrical UINT 1
Frequency
11 Get/ Maximum Allowed UINT 1500 to 3600 RPM
Set? Motor Speed
12 Get Pole Count UINT 4
15 Get/ Base Speed UINT 300 to 3600 RPM
Set

1
2

Value varies based on drive model.
This attribute can be set only when the drive is stopped.

Common Servicesl|

Implemented for
Service Code Class Instance Service Name
OxOE Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

DeviceNet Objects
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C.10 Class Code 0x29 — Control Supervisor Object

Class Attributes

Attribute ID | Access Rule Name Data Type Value
1 Get Revision UINT
2 Get Max Instance UINT
6 Get Max ID Class UINT
7 Get Max ID Instance UINT 17
Instance 1 Attributes
Attribute | Access Data
ID Rule Name Type Value
1 Get Number of |USINT |17
Attributes
2 Get Attributes Arrayof |1, 2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16,
List USINT |17
3 Get/Set [Run 1 BOOL |See Run/Stop Event Matrix on page C-22.
1
4 Get/ Run 2 BOOL |See Run/Stop Event Matrix on page C-22.
Set!
5 Get/ NetCtrl BOOL |0 =TB or keypad control
Sett 1 = Network control
6 Get State USINT |3 = Ready
4 = Enabled
5 = Stopping
7 = Faulted
7 Get Running 1 |BOOL |0 = Not running forward
1 = Running forward
8 Get Running 2 |BOOL |0 = Not running reverse
1 = Running reverse
9 Get Ready BOOL |0 = Other state
1 = Ready or Enabled or Stopping
10 Get Faulted BOOL |0 = No faults present
1 = Fault occurred (latched)
11 Get Warning BOOL |0
12 Get/ Fault Reset |BOOL |0 = No action
Set 0 -> 1 = Fault Reset

1 This attribute can be set only when the expected packet rate (EPR) for the explicit connection is
non-zero and the VSM500 unit does not have an active 1/0 connection.
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Attribute | Access Data
ID Rule Name Type Value
13 Get Fault Code |UINT 0x0000 = No fault
0x1000 = general fault
0x2220 = over current
0x3210 = high bus
0x3220 = low bus (stopped)
0x3221 = low bus (running)
0x4310 = drive overtemp
0x5300 = function loss
0x5301 = tb redundant start
0x6310 = eeprom parameter checksum
0x6311 = devicenet eeprom
0x6312 = eeprom drive id
0x7122 = thermal overload
0x7500 = no devicenet power
0x7501 = devicenet lost i/o connection
0x7502 = devicenet unrecoverable fault
0x7504 = devicenet forced fault
0x7505 = devicenet communication fault
0x7510 = communication loss
0x7700 = keypad disconnected
0x7701 = display fixed pattern
0x7702 = keypad redundant start
0x7703 = keypad connected
14 Get Warn Code |UINT 0
15 Get Ctrl From BOOL |0 =TB or keypad control
Net 1 = Network control
16 Get/Set |DNet Fault |USINT |0 = Fault and Stop
Mode 1 =Ignore
17 Get/Set | Force BOOL |0 ->1 = Force fault
Fault/Trip
1021 Get/Set | DNet Preset |USINT |(Oto7
Command
103%Y Get/Set | DNet Speed |UINT |0 to 3600 (RPM)
Ref RPM
1041 Get/Set | DNet Speed |UINT |0 to 120.0 (0.1 Hz)
Ref Hz

1 This attribute can be set only when the expected packet rate (EPR) for the explicit connection is
non-zero and the VSM500 unit does not have an active /O connection.

Common Services

Implemented for

Service Code Class Instance Service Name
0x05 No Yes Reset
Ox0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

DeviceNet Objects
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State Transition Diagram

The following State Transition Diagram provides a graphical description of the states
and state transitions that are reflected in attribute #6.

Non-Existent | <——Switch Power Off
i Faulted
Switch Power On Fault Reset
Y Fault Detected T
—— Ready
Run
Enabled Fault Detected
Run No Run
Stop Complete Stopping Fault Detected

Figure C.1 — State Transition Diagram

Run/Stop Event Matrix

Attribute 5, NetCtrl, is used to request that Run/Stop events be controlled from the
network. Before Run/Stop control is accomplished from the network, Attribute 15,
CtrIFromNet must be set to 1 by the device in response to a NetCtrl request.

If attribute 15, CtrlFromNet is set to 1, the events Run and Stop are triggered by a
combination of the RunFwd and RunRev attributes as shown in the following table.

RunFwd RunRev Trigger Event Run Type
0 0 Stop NA
0->1 0 Run RunFwd
0 0->1 Run RunRev
0->1 0->1 No Action NA
1 1 No Action NA
1->0 1 Run RunRev
1 1->0 Run RunFwd

Important: When attempting to use attribute 3 or 4 to start the drive, the Explicit
Message connection (Class 5, instance 1) attribute 9, Expected Packet
Rate must be set to greater than zero.
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C.11 Class Code 0x2A — AC Drive Object

Class Attributes

Attribute ID | Access Rule Name Data Type Value
1 Get Revision UINT 1
2 Get Max Instance UINT 1
6 Get Max ID Class UINT
7 Get Max ID Instance UINT 29
Instance 1 Attributes
Attribute | Access Data
ID Rule Name Type Value
1 Get Number of Attributes | USINT |20
2 Get Attributes List Arrayof |1,2,3,4,6,7,8,9, 10, 16, 17, 18, 19,
USINT |20, 21, 22, 23, 27, 28, 29
3 Get At Reference BOOL |0 = Drive not running at speed
reference
1 = Drive running at speed reference
4 Get/Set | Net Ref BOOL |0 =TB or keypad speed ref
1 = Network speed ref
6 Get Drive Mode USINT |1 = Open loop speed (frequency)
7 Get Speed Actual INT 0 to 3600 RPM
8 Get Speed Ref INT 0 to 3600 RPM
9 Get Current Actual INT 0.1 Ampl
10 Get Current Limit INT 0.1 Amp?
16 Get Input Voltage INT Volts (input line voltage)®
17 Get Output Voltage INT Volts®
18 Get/Set |Accel Time UINT 500 to 450002
19 Get/Set |Decel Time UINT 500 to 450002
20 Get/Set |Low Speed Limit UINT 0 to 1800 RPM
21 Get/Set |High Speed Limit UINT 1500 to 3600 RPM
22 Get Speed Scale SINT 0
23 Get Current Scale SINT 0
27 Get Voltage Scale SINT 0
28 Get Time Scale SINT -1
29 Get Ref From Net BOOL |0 =TB or keypad speed ref
1 = Network speed ref

1 value varies based on drive rating and operating conditions.

2 This value is converted to milliseconds using the following formula: value x 2 = milliseconds. For
example, a value of 45000 equals 90.000 seconds.

Common Services

Implemented for
Service Code Class Instance Service Name
OxOE Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

DeviceNet Objects
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Class Attributes

C.12 Class Code 0x2B — Acknowledge Handler Object

Attribute ID | Access Rule Name Data Type Value
1 Get Revision UINT
2 Get Max Instance UINT
Instance 1 Attributes
Attribute ID | Access Rule Name Data Type Value
1 Get/Set Acknowledge Timer UINT Timer
resolution of
8 msec
2 Get Retry Limit USINT 1
3 Get COS Producing Connection UINT 4

Instance

Common Services

Implemented for
Service Code Class Instance Service Name
OxOE Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
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Glossary

Assembly Objects: 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 VSM500 unit with a DeviceNet option board
uses assembly objects to transmit data to and from a scanner over a control I1/O
connection. The terms “input” and “output” are defined from the scanner’s point of
view. Output assemblies are sent by the scanner and consumed by the unit. Input
assemblies are sent by the unit and consumed by the scanner.

Bus Off: A bus off condition occurs when an abnormal rate of errors is detected on
the Control Area Network (CAN) bus in a device. The bus-off device cannot receive or
transmit messages on the network. This condition is often caused by corruption of the
network data signals due to noise or data rate mismatch.

Change of State (COS) I/0O Data Exchange: A device that is configured for change of
state I/O data exchange transmits data only when its data has changed. This type of
exchange can reduce network traffic and save resources since old data does not need
to be transmitted or processed.

Classes: A device has many objects. Each type of object is grouped in a class that is
identified with a unique ID number.

Controller: A controller, also called programmable logic controller and processor, is a
solid-state control system that has a user-programmable memory for storage of
instructions to implement specific functions such as 1/O control, logic, timing, counting,
report generation, communication, arithmetic, and data file manipulation. A controller
consists of a central processor, input/output interface, and memory. See also Scanner.

Cyclic 1/0 Data Exchange: A device configured for cyclic I/O data exchange
transmits data at a user-configured rate. This type of exchange ensures that data is
updated at an appropriate rate for the application, preserves bandwidth for
rapidly-changing devices, and allows data to be sampled at precise intervals for better
determinism.

Data Rate: The data rate, sometimes called baud rate, is the speed at which data is
transferred on the DeviceNet network. The available data rates depend on the type of
cable and total cable length used on the network:

Maximum Cable Length Based on Data Rate

Cable

125K

250 K

500 K

Thick Trunk Line

500 m (1,640 ft.)

250 m (820 ft.)

100 m (328 t.)

Thin Trunk Line

100 m (328 ft.)

100 m (328 t.)

100 m (328 ft.)

Maximum Drop Length

6 m (20 ft.)

6 m (20 ft.)

6 m (20 ft.)

Cumulative Drop Length

156 m (512 ft.)

78 m (256 ft.)

39 m (128 ft.)

Each device on a DeviceNet network must be set for the same data rate. You can set
the DeviceNet option board to 125K, 250K, or 500K. You can set it to Autobaud if
another device on the network has set the data rate.
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DeviceNet Network: A DeviceNet Network is a producer/consumer Control Area
Network (CAN) that connects controllers (e.g., PLCs and SLCs) and devices (e.g.,
drives and motor starters). Both implicit (control 1/O) and explicit (configuration)
messages can be transmitted over the network. A DeviceNet network can support a
maximum of 64 devices. Each device is assigned a unique node address and
transmits data on the network at the same data rate.

A cable is used to connect devices on the network. It contains both the signal and
power wires. Devices can be connected to the network with drop lines, in a daisy chain
connection, or a combination of the two.

DeviceNet
Figure D.1 — Example DeviceNet Network
Node Description
0 SLC Scanner. PLC and SLC scanners connect controllers to the network.
1 VSM500 Integrated Drive/Motor with a DeviceNet option board.
2 GV3000 AC drive with a DeviceNet option board.. Many products (including

sensors, push buttons, motor starters, simple operator interfaces, and drives) can
be connected to a DeviceNet network.

62 Computer using a 1784-PCD adapter. A computer running software such as

DeviceNet Manager can be used to configure the network and devices.

General information about DeviceNet and the DeviceNet specification are maintained
by the Open DeviceNet Vendor's Association (ODVA) at http://www.odva.org.

DeviceNet Manager Software: DeviceNet Manager software is a tool for configuring
and monitoring DeviceNet networks and connected devices. It is a 16-bit Windows
application that runs on WindowsO 95, Windows 98, and Windows NT® (4.00r
greater).

DeviceNet Option Board: Devices such as drives, controllers, and computers usually
require an option board to provide a communication interface between them and a
network such as DeviceNet. A DeviceNet option board reads data on the network and
transmits it to the connected device. It also reads data in the device and transmits it to
the network.

Option boards are sometimes also called adapters, cards, gateways, modules, or
peripherals.
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Electronic Data Sheet (EDS) Files: EDS files are simple text files that are used by
network configuration tools, such as DeviceNet Manager and RSNetWorx for
DeviceNet, to help you identify products such as VSM500 units and easily commission
them on a network. EDS files describe a product device type, revision, and
configurable parameters.

Explicit Messaging: Explicit messages are used to configure, monitor, and diagnose
devices.

Fault Action: A fault action determines how the option and connected VSM500 unit
act when there is a communications fault (e.g., a cable is disconnected).

Faulted Node Recovery: If you have software that supports this feature, you can
change a configuration of a device that is faulted on the network. For example, if you
add a device to a network and it does not have a unique address, it will fault. If it has
faulted node recovery, you can change its node address so that it is no longer faulted.

Hold Last State: When communications are disrupted (e.g., a cable is disconnected),
the DeviceNet option board and VSM500 unit can respond by holding last state. Hold
last state results in the VSM500 unit receiving the last data received via the DeviceNet
connection before the disruption. If the VSM500 unit was in RUN mode and using the
reference from DeviceNet, it will continue to run at the same reference.

I/O Messaging: I/O messages are used to transmit time-critical I/O data that controls
the drive. /0O messages are sometimes referred to as implicit messages. The 1/O
messages used for the VSM500 unit depend on the input and output assemblies that
you are using.

Idle Action: An idle action determines how the option and connected VSM500 unit
act when the processor is placed into an idle mode.

Logic Command/Status: The logic command/status is used to control and monitor
the VSM500 unit (e.g., start, stop, direction). The definition and size of the logic
command/status depends on which assemblies are being used.

Master/Slave Hierarchy: An VSM500 unit configured for a master-slave hierarchy
exchanges data with the master device (scanner). Usually, a network has one scanner
which is the master device, and all other devices are slave devices. A network can
have multiple scanners. These networks are sometimes referred to as “multimaster
hierarchies.” On such networks, each slave device must have a scanner specified as
its master.

Node Address: A DeviceNet network can have as many as 64 devices connected to
it. Each device on the network must have a unique node address between 0 and 63.
However, some node addresses are reserved for special devices. For example, node
number O is usually reserved for scanners. Node number 62 is usually reserved for a
computer connected to the network. Node number 63 is always reserved for new
devices.

Object: An object consists of the attributes (data), services (functions), and behavior
(operations) that are bound together to support a functionality in a device.

Polled 1/0 Data Exchange: A device that is configured for polled 1/0 data exchange
sends data immediately after it receives data. For example, an option receives a logic
status command from the scanner and then sends the logic status of connected
VSM500 unit.

Glossary
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Producer/Consumer Network: DeviceNet is a producer/consumer network. On
producer/consumer networks, packets are identified by content rather than by an
explicit destination. If a node needs the packet, it will accept the identifier and
consume the packet. The source therefore sends a packet once and all the nodes
consume the same packet if they need it. Data is therefore produced once, regardless
of the number of consumers. Also, precise synchronization is possible because data
arrives at each node at the same time

Reference/Feedback: The reference/feedback is used to send a reference (i.e.,
command speed) to the VSM500 unit and monitor its feedback (i.e. actual speed). The
size and definition of the reference/feedback depend on the assemblies that you are
using.

RSNetWorx for DeviceNet Software: RSNetWorx for DeviceNet software is tool for
configuring and monitoring DeviceNet networks and connected devices. It is a 32-bit
Windows application that runs on Windows 95, Windows 98, and Windows NT.

Scanner: A scanner is a separate module (of a multi-module controller) or a built-in
component (of a single-module controller) that provides communication with options
connected to a network. See also Controller.

UCMM (UnConnected Message Manager): UCMM is the use of explicit messages
that use the DeviceNet group 3 identifiers. They allow multiple devices to access the
VSM500 unit and DeviceNet option board at the same time.

VSM500 Integrated/Drive Motor: The VSM500 Integrated Drive/Motor is an AC drive
integrally mounted with an inverter duty motor. It consists of a drive section and a
motor section. It may be connected to a DeviceNet network with a DeviceNet option
board. In this manual, the VSM500 Integrated Drive/Motor is also referred to as
“VYSM500 unit,” “drive,” or “unit.”

Zero Data: When communications are disrupted (e.g., a cable is disconnected), the
DeviceNet option board and VSM500 unit can respond with zero data. Zero data
results in the VSM500 unit receiving zero as values for logic command and speed
reference. This will stop the unit.

D-4

VSM500 DeviceNet Option Board



Numerics

10-pin linear plug, 2-5

A

AC Drive object, C-23
Accel Time parameter, B-4
accessing parameters, 3-4 to 3-5
Acknowledge Handler object, C-24
adapter, see DeviceNet option board
Analog Input parameter, B-3
Analog Maximum parameter, B-6
Analog Minimum parameter, B-5
assemblies
definition, D-1
relationship to I/O messaging, 5-1
selecting, 3-7
Assembly object, C-6
Auto Restart Attempts parameter, B-4
Auto Restart Delay parameter, B-4
autobaud, B-7, D-2

B

Base Frequency parameter, B-5
Base Voltage parameter, B-5
baud rate, see data rate

bit definitions, C-7, C-9

bus off, D-1

Bus Off Count parameter, B-7
Bus Off Error parameter, B-7
Bus Voltage parameter, B-3

C

cables, 2-5
change of state
definition, D-1
parameter, B-9
setting the mask, 3-10 to 3-11
setting up scan list, 4-2 to 4-5
classes, D-1

COMM status indicator

at first power up, 2-6

locating, 7-1

understanding, 7-2
Command Frequency parameter, B-3
communications fault action, 3-9

communications module, see DeviceNet option
board

communications specifications, A-1
components, 1-1
configuration tools, 3-1
configuring a scanner, 4-1 to 4-8
configuring the option board, 3-1 to 3-12
connecting the option board to the network, 2-5
connecting the option board to the unit, 2-2
Connection object, C-10
Control Supervisor object, C-20
controllers

definition, D-1

explicit messaging, 6-1 to 6-5

I/O messaging, 5-1 to 5-5

see also scanners
COS Mask parameter, B-9
COS, see change of state
cover

installation, 2-5 to 2-6

removal, 2-2
creating EDS files, 3-3 to 3-4
current draw, A-1
cyclic 1/0, definition, D-1

D

daisy chain, 2-4

data rate
definition, D-1
parameter, B-7
relation to cable length, D-2
setting with a parameter ,3-6
setting with switches, 2-4
specifications, A-1

Decel Time parameter, B-4
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DeviceNet
cables, 2-5
definition, D-2
example network, D-2
objects, C-1to C-24
DeviceNet Configuration dialog box, 3-5
DeviceNet Manager
accessing parameters with, 3-4
creating EDS files, 3-3
definition, D-2
going online, 3-1 to 3-2
mapping data in a scanner, 4-5 to 4-7
saving a configuration, 4-8
setting up the scan list, 4-2 to 4-5
DeviceNet object, C-5
DeviceNet option board
adding to a scan list, 4-2 to 4-5
components, 1-1
configuring, 3-1 to 3-12
definition, D-2
features, 1-2
installation, 2-1 to 2-6
mapping its data in the scanner, 4-5 to 4-7
resetting, 3-11 to 3-12
dimensions, A-1
DIP switches, 2-3 to 2-4
DNet Fault Mode parameter, B-8
DNet Idle Mode parameter, B-8
DNet SW Version parameter, B-8
drive, see VSM500 Integrated drive/motor
DriveExplorer, 1-2
DriveTools32, 1-2
drop line, 2-5

E

electrical specifications, A-1
Electronic Data Sheet (EDS) files
creating, 3-3 to 3-4
definition, D-3
product codes, B-1
EMC Directive 89/336/EEC, 2-1
environmental specifications, A-1
equipment
included with option board, 1-2
user must supply, 1-2
examples
explicit messaging, 6-3 to 6-4
I/0 messaging, 5-2
network, 4-1

explicit messaging
definition, D-3
example, 6-3 to 6-4
format ,6-2
requirements, 6-1
steps to use, 6-1

F

fault action, D-3
parameter, B-8
selecting, 3-9
fault and stop, 3-9
fault codes,7-3 to 7-4
Fault Reset parameter, B-6
faulted node recovery, 1-2, D-3
features,1-2
format of explicit messages, 6-2

G

going online, 3-2
groups of parameters, B-2

H

hold last state
definition, D-3
selecting, 3-10 to 3-11

I/O messaging
definition, D-4
example, 5-2
mapping data in scanner, 4-5 to 4-7
relationship to assemblies, 5-1
Identity object, C-2
idle action
definition, D-3
selecting, 3-11
ignore fault, 3-9
implicit messaging, see I/O messaging
input assemblies
bit definitions, C-9
definition, D-1
parameter, B-8
selecting, 3-7
Input Assembly parameter, B-8
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input 110

illustrated example, 5-2

mapping in the scanner, 4-6
Input Status parameter, B-3
installation

applying power, 2-6

commissioning the unit for DeviceNet, 2-3 to

2-4
connecting the cover, 2-5 to 2-6
connecting the option board to the unit, 2-2
connecting to the network, 2-5
DeviceNet option board, 2-1 to 2-6
EMC Directive 89/336/EEC, 2-1
Low Voltage Directive 73/23/EEC, 2-1
preparing, 2-1
IR compensation parameter, B-5

L

ladder logic programs
example for explicit messaging, 6-3 to 6-5
example for I/O, 5-3
Last Fault parameter, B-3
LEDs, see status indicators
list of parameters, B-3 to B-9
Load Current parameter, B-3
logic command/status
definition, D-3
enabling, 3-7 to 3-8
Low Voltage Directive 73/23/EEC, 2-1

M

MAC ID, see node address

mapping the unit’s data in the scanner, 4-5 to 4-8

mask for change of state, 3-10 to 3-11
master/slave hierarchy, D-3
Maximum Frequency parameter, B-4
mechanical specifications, A-1
Message Router object, C-4
messages

explicit, 6-1

I/O, 5-1

types, C-1
Minimum Frequency parameter, B-4
Motor Data object, C-19
motor, see VSM500 Integrated drive/motor
mounting the option board, 2-2 to 2-3

N

network control, 3-7 to 3-8
network reference, 3-8
Network Who window 3-4
node address
definition D-3
parameter, B-6
setting with a parameter, 3-5 to 3-6
setting with switches, 2-3 to 2-4
NV Baud Rate parameter, B-7
NV MAC ID parameter, B-7

O

objects

definition, D-3

list, C-1 to C-24
option board, see DeviceNet option board
output assemblies

bit definitions, C-7 to C-8

definition, D-1

parameter ,B-7

selecting, 3-7
Output Assembly parameter, B-7
Output Current parameter, B-3
Output Frequency parameter, B-3
output I/O

illustrated example ,5-2

mapping in the scanner, 4-7
Output Voltage parameter, B-3

P

Parameter Group object, C-16 to C-18
Parameter object, C-14to C-15
parameters

accessing, 3-4

groups, B-2

numeric list, B-3 to B-9

setting DIP switch 10 to enable, 2-3

specific name, see name
PCCC, 1-2
polled I/0

definition, D-3

setting up scan list, 4-2 tp 4-5
Power Unit Temperature parameter, B-3
Preset Speed 1 - 7 parameters, B-6
processors, see controllers
producer/consumer networks, D-4
product codes, B-1
programmable logic controllers, see controllers
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protocol, A-1

Q

quick start, 1-4

R

reference/feedback
definition, D-4
enabling, 3-8
Relay Control paramete,B-4
Reset parameter ,B-9
resetting the option board, 3-11 to 3-12
Reverse Disable parameter, B-5
RSNetWorx for DeviceNet, D-4
Run On Power Up parameter, B-4

S

saving the configuration, 4-8
scan list, 4-2 to 4-5
scanner
configuring, 4-1-4-8
definition, D-4
explicit messaging, 6-1
ladder logic program, 5-3, 6-3 to 6-5
mapping data in, 4-5 to 4-7
setting up a scan list, 4-2 to 4-5
Slip Compensation parameter, B-5
specifications
communications, A-1
electrical, A-1
environmenta, A-1
mechanical, A-1
speed reference, see reference/feedback
Start Source parameter, B-4
status indicators
locating, 7-1
understanding, 7-2
Stop Select parameter, B-5
switches, 2-3, 2-4
Switches Baud parameter, B-6
Switches MAC ID parameter, B-6

T

Torque Boost parameter, B-5
Torque Curve parameter, B-5

troubleshooting
COM status indicator ,7-2
fault codes, 7-3to 7-4
potential problems, 7-5
types of messages, C-1

U

UCMM (UnConnected Message Manager)
definition, D-4
supported, 1-2

unit cable, 1-1, 2-2

unit, see VSM500 Integrated drive/motor

Vv

VSM500 Integrated drive/motor
definition, D-4
groups of parameters, B-2
mapping its data in the scanner, 4-5 to 4-7
parameter list, B-3 to B-9

w

wiring, 2-4

Z

zero data
definition, D-4
selecting, 3-10
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