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Please Read This Notice

Successful application of this module requires a reasonable working knowledge of the Rockwell Automation
ControlLogix hardware, the MVI56-FLN Module and the application in which the combination is to be used.
For this reason, it is important that those responsible for implementation satisfy themselves that the
combination will meet the needs of the application without exposing personnel or equipment to unsafe or
inappropriate working conditions.

This manual is provided to assist the user. Every attempt has been made to ensure that the information
provided is accurate and a true reflection of the product's installation requirements. In order to ensure a
complete understanding of the operation of the product, the user should read all applicable Rockwell
Automation documentation on the operation of the Rockwell Automation hardware.

Under no conditions will ProSoft Technology be responsible or liable for indirect or consequential damages
resulting from the use or application of the product.

Reproduction of the contents of this manual, in whole or in part, without written permission from ProSoft
Technology is prohibited.

Information in this manual is subject to change without notice and does not represent a commitment on the
part of ProSoft Technology Improvements and/or changes in this manual or the product may be made at any
time. These changes will be made periodically to correct technical inaccuracies or typographical errors.

Warnings

UL Warnings

A Warning - Explosion Hazard - Substitution of components may impair suitability for
Class I, Division 2.

B Warning - Explosion Hazard - When in Hazardous Locations, turn off power before
replacing or rewiring modules.
Warning - Explosion Hazard - Do not disconnect equipment unless power has been
switched off or the area is known to be nonhazardous.

C Suitable for use in Class |, division 2 Groups A, B, C and D Hazardous Locations or
Non-Hazardous Locations.

ATEX Warnings and Conditions of Safe Usage:

Power, Input, and Output (I/O) wiring must be in accordance with the authority having

jurisdiction

A Warning - Explosion Hazard - When in hazardous locations, turn off power before
replacing or wiring modules.

B Warning - Explosion Hazard - Do not disconnect equipment unless power has been
switched off or the area is known to be non-hazardous.

C These products are intended to be mounted in an IP54 enclosure. The devices shall
provide external means to prevent the rated voltage being exceeded by transient
disturbances of more than 40%. This device must be used only with ATEX certified
backplanes.

D DO NOT OPEN WHEN ENERGIZED.



Electrical Ratings

Backplane Current Load: 800 mA @ 5V DC; 3mA @ 24V DC

Operating Temperature: 0 to 60°C (32 to 140°F)

Storage Temperature: -40 to 85°C (-40 to 185°F)

Shock: 30g Operational; 50g non-operational; Vibration: 5 g from 10 to 150 Hz
Relative Humidity 5% to 95% (non-condensing)

All phase conductor sizes must be at least 1.3 mm(squared) and all earth ground
conductors must be at least 4mm(squared).

Markings:

@ Il 3 G 0C <=Ta<=60C EEx nA IIC T4 DEMKO 07ATEX0710717X

Battery Life Advisory

All modules in the MVI series use a rechargeable Lithium Vanadium Pentoxide battery to
backup the 512K SRAM memory, real-time clock, and CMOS. The battery should last for
the life of the module.

The module must be powered for approximately twenty hours before it becomes fully
charged. After it is fully charged, the battery provides backup power for the CMOS setup
and configuration data, the real-time clock, and the 512K SRAM memory for
approximately 21 days.

Before you remove a module from its power source, ensure that the battery within the
modaule is fully charged. A fully charged battery will hold the BIOS settings (after being
removed from its power source) for a limited number of days. When the battery is fully
discharged, the module will revert to the default BIOS settings.

Note: The battery is not user replaceable.

ProSoft® Product Documentation

In an effort to conserve paper, ProSoft Technology no longer includes printed manuals
with our product shipments. User Manuals, Datasheets, Sample Ladder Files, and
Configuration Files are provided on the enclosed CD and are available at no charge from
our web site: http://www.prosoft-technology.com

Printed documentation is available for purchase. Contact ProSoft Technology for pricing
and availability.

Asia Pacific: +603.7724.2080

Europe, Middle East, Africa: +33.5.34.36.87.20
Latin America: +1.281.298.9109

North America: +1.661.716.5100



Your Feedback Please

We always want you to feel that you made the right decision to use our products. If you have suggestions,
comments, compliments or complaints about the product, documentation or support, please write or call us.

ProSoft Technology

1675 Chester Avenue, Fourth Floor
Bakersfield, CA 93301

+1 (661) 716-5100

+1(661) 716-5101 (Fax)
http://www.prosoft-technology.com

Copyright © ProSoft Technology, Inc. 2000 - 2008. All Rights Reserved.
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Guide to the MVI56-FLN User Manual

Function Section to Read Details

Introduction - This Section introduces the customer to the

(Must Do) Start Here (page module. Included are: package contents,
11) system requirements, hardware installation,

and basic configuration.

Verify Communication, | — Verifying This section describes how to verify
Diagnostic and Communication communications with the network. Diagnostic
Troubleshooting (page 47) and Troubleshooting procedures.

Diagnostics and
Troubleshooting

(page 67)
Reference - Reference (page These sections contain general references
Product Specifications 73) associated wit_h this prodgct, Specifications,
) . Functional and the Functional Overview.
Functional Overview .
Gl Overview (page 75)
ossary Product
Specifications
(page 73)
Support, Service, and - Support, Service This section contains Support, Service and
Warranty and Warranty Warranty information.
Index (page 127) Index of chapters.
ProSoft Technology, Inc. Page 9 of 139
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MV156-FLN ¢ ControlLogix Platform

FA Control Network Communication Module

1

Start Here

In This Chapter

s System RequiremMents ..........cccoiiiiiiiiiiii e

< Connect your PC to the Processor..........ccccooiiiiiiiiiiiiiiiiieeee e
+ Download the Sample Program to the Processor............ccccooeeviniinenne
« Connect your PC to the Module ...........c.cceeiiiiiiiiiiiii e
< Configure the MVI56-FLN Module..........cc.ccoviiiiiiiiieeeecee e

« Cable Connections
< Setup the FL/ET-T-V2 Module
< FL/ET-V2 Configuration with PCwin
« Download the Project
« Connect the MVI56-FLN Module to the FL/ET-T-V2

« Verifying CommuNiCatioN.............ooiiiiiiiiiiii e

The purpose of this section of the User Manual is to show the MV156-FLN

s Package Contents ..........ooceeeiiiiiie e
+ Install ProSoft Configuration Builder Software..............cccccoviieeiiienene

< Install the Module inthe RACK ............couuiiiiiiiiiicee e

< Download the Project to the Module.................oovviiiiiiiiiiiiiiiiiiiiiiiiiieieeens

functionality through a real application. For this application, the MVI156-FLN
communicates with an FL/ET-T-V2 module (Toyoda) that transfers the data to

the TOYODA PC3JG-P processor located on the same rack.

ProSoft Technology, Inc.
June 6, 2008
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For this example, the MVI56-FLN node address is 40, and the FL/ET-T-V2
module node address is 10.

10MB Hub
xR R Rl i)
FLIET-T-VZ
CLX MVIS6-FLN
. .
IH‘__:__ _ Ethernet Ethernet '
—{ ==
=8 e==
|\ ———|"il=l=K
N ——— == p)
n
[ ]
]

1.1 System Requirements

The MVI156-FLN module requires the following minimum hardware and software
components:

» Rockwell Automation ControlLogix processor, with compatible power supply
and one free slot in the rack, for the MVI56-FLN module. The module
requires 800mA of available power.

*= Rockwell Automation RSLogix 5000 programming software version 2.51 or
higher.

» Rockwell Automation RSLinx communication software

=  Pentium® Il 450 MHz minimum. Pentium Il 733 MHz (or better)
recommended

= Supported operating systems:

o Microsoft Windows XP Professional with Service Pack 1 or 2
o Microsoft Windows 2000 Professional with Service Pack 1, 2, or 3
o Microsoft Windows Server 2003

= 128 Mbytes of RAM minimum, 256 Mbytes of RAM recommended

= 100 Mbytes of free hard disk space (or more based on application
requirements)

= 256-color VGA graphics adapter, 800 x 600 minimum resolution (True Color
1024 x 768 recommended)

= CD-ROM drive

Page 12 of 139 ProSoft Technology, Inc.
June 6, 2008
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1.2

1.3

Package Contents

The following components are included with your MVI56-FLN module, and are all
required for installation and configuration.

Important: Before beginning the installation, please verify that all of the following items are
present.

Qty. Part Name Part Number Part Description
1 MVI156-FLN MVI156-FLN FA Control Network Communication Module
Module
1 Cable Cable #15, RS232 For RS232 Connection to the CFG Port
Null Modem
1 Cable RJ45 to DB9 Male  For DB9 Connection to Module's Port
Adapter
1 inRAX Contains sample programs, utilities and
Solutions documentation for the MVI156-FLN module.
CD

If any of these components are missing, please contact ProSoft Technology
Support for replacement parts.

Install ProSoft Configuration Builder Software

You must install the ProSoft Configuration Builder (PCB) software in order to
configure the MVI156-FLN module. You can always get the newest version of
ProSoft Configuration Builder from the ProSoft Technology web site.

To install ProSoft Configuration Builder from the ProSoft Web Site

1 Open your web browser and navigate to http://www.prosoft-
technology.com/pcb

2 Click the Download Here link to download the latest version of ProSoft
Configuration Builder.

3 Choose "Save" or "Save File" when prompted. The following illustrations
show the file download prompt for two of the most common web browsers.

File Download - Security Warning

Do you want to run or save this file?

Mame: PCB_2.0.12,13.0054.exe
Opening PCB_2.0.12.13.0054.exe [ x| Type: Application, 17.3MB
You have chosen to open From: www.prosoft-technology.com

PCB_2.0.12.13.0054.exe
which is a: Application
from: http:/fwww.prosoft-technology.com

Bun Save

MV156-FLN ¢ ControlLogix Platform
FA Control Network Communication Module

Would you like to save this file?
|--'ﬁ| While files from the Intemet can be useful, this file type can
7

\y potentially ham your computer. f you do not trust the source, do not
Save File I Cancel | = run or save this software. What's the risk?

4 Make a note of the location where you saved the file, for example "Desktop",
or "My Documents", so you can start the installation program.

ProSoft Technology, Inc.
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Page 13 of 139



MVI156-FLN ¢ ControlLogix Platform Start Here
FA Control Network Communication Module

1.4

5 When the download is complete, locate and open the file, and then follow the
instructions on your screen to install the program.

If you do not have access to the Internet, you can install ProSoft Configuration
Builder from the ProSoft Solutions CD-ROM, included in the package with your
MVI56-FLN module.

To install ProSoft Configuration Builder from the CD-ROM

1 Insert the ProSoft Solutions CD-ROM into the CD drive of your PC. Wait for
the startup screen to appear.

2 On the startup screen, click Product Documentation. This action opens an
explorer window.

3 Click to open the Utilities folder. This folder contains all of the applications
and files you will need to set up and configure your module.

4 Double-click the ProSoft Configuration Builder Setup program and follow the
instructions on your screen to install the software on your PC.

Note: Many of the configuration and maintenance procedures use files and other utilities on the
CD-ROM. You may wish to copy the files from the Utilities folder on the CD-ROM to a convenient
location on your hard drive.

Install the Module in the Rack

If you have not already installed and configured your ControlLogix processor and
power supply, please do so before installing the MVI56-FLN module. Refer to
your Rockwell Automation product documentation for installation instructions.

Warning: You must follow all safety instructions when installing this or any other electronic
devices. Failure to follow safety procedures could result in damage to hardware or data, or even
serious injury or death to personnel. Refer to the documentation for each device you plan to
connect to verify that suitable safety procedures are in place before installing or servicing the
device.

After you have checked the placement of the jumpers, insert MVI56-FLN into the
ControlLogix chassis. Use the same technique recommended by Rockwell
Automation to remove and install ControlLogix modules.

Warning: When you insert or remove the module while backplane power is on, an electrical arc
can occur. This could cause an explosion in hazardous location installations. Verify that power is
removed or the area is non-hazardous before proceeding. Repeated electrical arcing causes
excessive wear to contacts on both the module and its mating connector. Worn contacts may
create electrical resistance that can affect module operation.

1 Turn power OFF.

Page 14 of 139 ProSoft Technology, Inc.
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2 Align the module with the top and bottom guides, and slide it into the rack
until the module is firmly against the backplane connector.

3 With a firm but steady push, snap the module into place.

4 Check that the holding clips on the top and bottom of the module are securely
in the locking holes of the rack.

5 Make a note of the slot location. You will need to identify the slot in which the
module is installed in order for the sample program to work correctly. Slot
numbers are identified on the green circuit board (backplane) of the
ControlLogix rack.

6 Turn power ON.

Note: If you insert the module improperly, the system may stop working, or may behave
unpredictably.

Note: If you are installing MVI56-FLN with other modules connected to the PCI bus, the peripheral
modules will not have holding clips. Make sure all of the modules are aligned with their respective
slots before you snap them into place.

ProSoft Technology, Inc. Page 15 of 139
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1.5 Connect your PC to the Processor

1 Connect the right-angle connector end of the cable to your controller at the
communications port.

Communications
Port

2 Connect the straight connector end of the cable to the serial port on your
computer.

Page 16 of 139 ProSoft Technology, Inc.
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1.5.1 Sample Ladder Logic

Important: You must download the sample ladder to the ControlLogix processor, otherwise the
module will be unable to establish communication with the processor.

If you see the message
"Waiting for connection to processor..."

when you connect to the configuration/debug port on the MVI56-FLN module using HyperTerminal,
connect to the processor with RSLogix and download the sample ladder logic to the processor
before continuing.

Open the Sample Ladder Logic in RSLogix

The sample program for your MVI56-FLN module includes custom tags, data
types and ladder logic for data 1/O, status and monitoring. For most applications,
you can run the sample ladder program without modification, or, for advanced
applications, you can incorporate the sample program into your existing
application.

The inRAXx Solutions CD provides one or more versions of the sample ladder
logic. The version number appended to the file name corresponds with the
firmware version number of your ControlLogix processor. The firmware version
and sample program version must match.

To determine the firmware version of your processor

Important: The RSLinx service must be installed and running on your computer in order for
RSLogix to communicate with the processor. Refer to your RSLinx and RSLogix documentation for
help configuring and troubleshooting these applications.

1 Connect an RS-232 serial cable from the COM (serial) port on your PC to the
communication port on the front of the processor.

2 Start RSLogix 5000 and close any existing project that may be loaded.
3 Open the Communications menu and choose Go Online. RSLogix will
establish communication with the processor. This may take a few moments.
ProSoft Technology, Inc. Page 17 of 139
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4 When RSLogix has established communication with the processor, the
Connected To Go Online dialog box will open.

Connected To Go Online
Minor Faults | Redundancy | Nonvolatile Memony I
Options | General | Date/Time | Major Faults

Condtion: The project file Controller ACD" was niot found in your project directory.

Connected Cortroller:
Controller Name: Controller
Controller Type:  1756-L55/A 1756-M13/A ControlLogic5555 Controller
Comm Path: AB_DF1-1
Security: <None>
[Offlime Project:
Caritroller M ame:
Contraller Type:
Files
Security;

Cancel | Help |

5 On the Connected To Go Online dialog box, click the General tab. This tab
shows information about the processor, including the Revision (firmware)
version. In the following illustration, the firmware version is 11.32

Connected To Go Online
Minor Faults | Redundancy I Nonvolatile Memorny I
Options General | Diate/ Time I Major Faults
Wendor: Allen-Eradley
Type: 1756-L55/A 1756-M13/A ControlLogix5555 Controller Change Tvpe... |
Revision: 11.32 Change Hevision... |
Name: |Controller
Description: ;I
2
Chassis Type: |17€E-.'—.L 4-Slot ControlLogix Chassis j
Slot =
Mode: W
Select File... | Cancel | Help |

6 Select the sample ladder logic file for your firmware version.

To open the sample program

1 On the Connected to Go Online dialog box, click the Select File button.

2 Choose the sample program file that matches your firmware version, and
then click the Select button.

3 RSLogix will load the sample program.
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The next step is to configure the correct controller type and slot number for your
application.

Choose the Controller Type

The sample application is for a 1756-L63 ControlLogix 5563 Controller. If you are
using a different model of the ControlLogix processor, you must configure the
sample program to use the correct processor model.

To change the Controller Type

1 Inthe Controller Organization list, select the folder "Controller MVI56_FLN",
and then click the right mouse button to open a shortcut menu.

2 On the shortcut menu, choose Properties. This action opens the Controller
Properties dialog box.

i Controller Properties - MVI5S6_FLN

Date/Time I Advanced I SFC Execution I File I Nonvolatile Memory I
General Serial Port I System Protocol I User Protocol I Major Faults I Minor Faults
Vendor: Allen-Bradley
Type: 1756-L63 Control Logix5563 Controller Change Type...
Revision: 11.19 Change Revision... |
Name: MVISE FLN

Description: Example Logic for the MVI56-FLN module. d

Chassis Type: |1?55-.A.? 7-8lot CortrolLogix Chassis |

Slot: 0 _I

oK I Cancel I Apply | Help |

3 Click the Change Controller button. This action opens the Change Controller
dialog box.

Change Controller

' Changing the controller type will change, delete, and./or
invalidate the controller properties and other project data
that iz not walid for the new controller type.

— From
Type: 1756-LE3  ControlLogix5563 Controller
Revigion: 13.25

— To
Type: [ ] ControlL o

Fievision: |13 = ”_

ok I Cancel | Help |

4 Open the Type: dropdown list, and then select your ControlLogix controller.
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5 Select the correct firmware revision for your controller, if necessary.
6 Click OK to save your changes and return to the previous window.

Select the Slot Number for the Module

The sample application is for a module installed in Slot 1 in a ControlLogix rack.
The ladder logic uses the slot number to identify the module. If you are installing
the module in a different slot, you must update the ladder logic so that program
tags and variables are correct, and do not conflict with other modules in the rack.

To change the slot number

1 In the Controller Organization list, select the module [1] 1756-MODULE
MVI56, and then click the right mouse button to open a shortcut menu.

2 On the shortcut menu, choose Properties. This action opens the Module
Properties dialog box.

Module Properties - Locak1 (1756-MODULE 1.1)
General | Eonnectionl Maodule Infol Backplanel
Type: 175E-MODULE Generic 1756 Module
Parent: Local — Conmection P.
Aszzembly )
Instance: Size:
Manne: IMV|55 Irput: I1 260~ [16biY
Description: ;I Output: |2 |248 _I::' [16-bit)
;I Configuratian: |4 0 oy [Bbit)
Cormm Format: IData -IMT j Status Input: I I
. |1 =1
st =1 Status O utput: I
Statuz: Offline oK I Cancel | Lpply | Help |

3 Inthe Slot: field, use the spinners on the right side of the field to select the
slot number where the module will reside in the rack, and then click OK.

RSLogix will automatically apply the slot number change to all tags, variables
and ladder logic rungs that use the MVI56-FLN slot number for computation.

1.6 Download the Sample Program to the Processor
To download the sample program from RSLogix 5000 to the ControlLogix processor:
Note: The key switch on the front of the ControlLogix module must be in the REM position.
1 |If you are not already online to the processor, open the Communications
menu, and then choose Download. RSLogix will establish communication
with the processor.
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2 When communication is established, RSLogix will open a confirmation dialog
box. Click the Download button to transfer the sample program to the
processor.

Download

A Download ta the contraller:

L M amme: Contraller
Type: 1786-L55/4 17E6-b1 374 ControlLogixB555 Controller
Path: AB_DF1-1

Security:  <Nonex

@ The controller iz in Femote Fun mode. The mode will be changed to
Fiemote Program prior to download.

Cancel | Help |

3 RSLogix will compile the program and transfer it to the processor. This
process may take a few minutes.

4 When the download is complete, RSLogix will open another confirmation
dialog box. Click OK to switch the processor from Program mode to Run
mode.

RSLogix 5000

1 \ Done downloading. Change controller mode back to Remote Run?
L

Note: If you receive an error message during these steps, refer to your RSLogix documentation to
interpret and correct the error.

5 To verify that the processor is communicating with the module, open the Main
Program folder in the Controller Organization pane in RSLogix, and double-
click MainRoutine. You will be able to see the numbers change in Rung 0 of
the MainRoutine program.

The next step is to download the configuration files to the MVI56-FLN module.

1.6.1 Configuring RSLinx

If RSLogix is unable to establish communication with the processor, follow these steps:

1 Open RSLinx.
2 Open the Communications menu, and choose Configure Drivers.

Communications  Skation  DDEJOPC

RSWWha |

Configure Drivers...

Configure Sharteuts. ..
Configure Client Applications. ..
Configure CIP Options. ..

Drriver Diagroskics. ..
CIP Diagnostics. ..
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This action opens the Configure Drivers dialog box.

— &wailable Driver Tupes:
LCloze I
IHS-232 DF1 Devices j Add Mew... |
Help |

— Configured Drivers:

ame and Description tatus
I N d Desoripti | |
AR DF1-1 DH+ Sta: 0 COMT: RUNNING Corfigure... |
Startup... |
Start |
Stop |
Delete |

Note: If the list of configured drivers is blank, you must first choose and configure a driver from the
Available Driver Types list. The recommended driver type to choose for serial communication with
the processor is "RS-232 DF1 Devices".

3 Click to select the driver, and then click Configure. This action opens the
Configure Allen-Bradley DF1 Communications Device dialog box.

Configure Allen-Bradley DF1 Communications Device

‘ Device Mame: AE_DF1-1

Comm Port: IEDM1 VI Device: ILogix BB - Serial Port j

Baud Rate: [19200 - Station Mumber: Im
[Octal]
Parity: INone vl Errar Checking: IEHE vl
Stop Bits: I‘I 'l Protocal: IFuII Duplex ‘l

Auto-Configure | ‘

[ Use Modern Dialer Canifigure Dialer |
Ok I Cancel | Delete | Help |

4  Click the Auto-Configure button. RSLinx will attempt to configure your serial
port to work with the selected driver.

5 When you see the message "Auto Configuration Successful", click the OK
button to dismiss the dialog box.
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Note: If the auto-configuration procedure fails, verify that the cables are connected correctly
between the processor and the serial port on your computer, and then try again. If you are still
unable to auto-configure the port, refer to your RSLinx documentation for further troubleshooting
steps.

1.7 Connect your PC to the Module

With the module securely mounted, connect your PC to the
Configuration/Debug port using an RJ45-DB-9 Serial Adapter Cable and a Null
Modem Cable.

1 Attach both cables as shown.

2 Insert the RJ45 cable connector into the Configuration/Debug port of the
module.

3 Attach the other end to the serial port on your PC or laptop.

@ Alten-Bradiey

\

Null Modem Cable to PC

RJ45 to DBY Pigtail Cable —»

1.8 Configure the MVI56-FLN Module

The MVI56-FLN module requires the following configuration files:

» FLNET.CFG Module Configuration
= WATTCP.CFG Network Configuration

You can transfer these files from the MVI56-FLN module (S option from the
Configuration/Debug Main Menu and Network Menu), or you can copy them from
the ProSoft Solutions CD-ROM. You can edit both configuration files with a text
editor such as Notepad.exe.
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1.8.1 ProSoft Configuration Builder

ProSoft Configuration Builder (PCB) provides a quick and easy way to manage
module configuration files customized to meet your application needs. PCB is not
only a powerful solution for new configuration files, but also allows you to import
information from previously installed (known working) configurations to new
projects.

Set Up the Project

To begin, start ProSoft Configuration Builder. If you have used other Windows
configuration tools before, you will find the screen layout familiar. ProSoft
Configuration Builder's window consists of a tree view on the left, an information
pane and a configuration pane on the right side of the window. When you first
start ProSoft Configuration Builder, the tree view consists of folders for Default
Project and Default Location, with a Default Module in the Default Location
folder. The following illustration shows the ProSoft Configuration Builder window
with a new project.

[#)untitied - ProSoft Configuration Builder
File Edit View Project Tools Help

E{:l Default Project I Mame | Status | Information |
E@ Default Location 1 Default Module Please Select Module Type
[ § D= fault Module Unknown Product Line -1
Last Change: Mever
Last Download: MNever

# Module Information

# Last change: Never

# Last Download: Never

# application Rev:

# 05 Rev:

# Loader Rev:

# MAC Address:

# configedit version: 2.0.13 Build 18

# Module Configuration
[Module]

Module Type :
Module Name : pefault Module

Ready |Updaﬁng data from new database UM A

Your first task is to add the MV156-FLN module to the project.

1 Use the mouse to select "Default Module" in the tree view, and then click the
right mouse button to open a shortcut menu.
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2 On the shortcut menu, choose "Choose Module Type". This action opens the
Choose Module Type dialog box.

Choose Module Type
Product Line Filter
Al  PL¥SK  PTQ ® MVI 56
i PLX4K i PLXEK MV 46 MV 69

© MVI 71
 MVI 54

STEF 1i: Select Module Type

Search Module Type
Module Definition:

[

MVIS6-BSAPS
MWISE-EGD
JMWISE-MDAL
MWISE-MDALS
MWISE-MNETC
MWISE-MNETR
MVISE-MNET
MVISE-N2
MWIS6-FPDPMWL
MWIS6-PDFS
MWIS6-53564R
MVISE-WA-PWP

| Action Required

o1

Cancel

3 Inthe Product Line Filter area of the dialog box, select MVI56. In the Select
Module Type dropdown list, select MVI56-FLN, and then click OK to save

your settings and return to the ProSoft Configuration Builder window.

The next task is to set the module parameters.

Adding a Project

To add a project to an existing project file:

1 Select the Default Project icon.

2 Choose Project from the Project menu, then choose Add Project. A new

project folder appears.
Adding a Module

To add a module to your project:

1 Double-click the Default Module icon to open the Choose Module Type dialog

box.

2 On the Choose Module Type dialog box, select the module type.

Or

1 Open the Project menu and choose Location.
2 On the Location menu, choose Add Module.

ProSoft Technology, Inc.
June 6, 2008

Page 25 of 139



MVI156-FLN ¢ ControlLogix Platform Start Here
FA Control Network Communication Module

To add a module to a different location:

1 Right-click the Location folder and choose Add Module. A new module icon
appears.

Or
1 Select the Location icon.
2 From the Project menu, select Location, then select Add Module.

Set Module Parameters

Notice that the contents of the information pane and the configuration pane
changed when you added the MVI156-FLN module to the project.

’ﬂ Untitled.ppf - ProSoft Configuration Builder H[=]
File Edit Wew Project Tools Help
EI{:I Default Project | Name | Status | Information |
E-{0 Default Location  MYISE-FLN Configured MVIS6-FLN
11 MVISE FLM5 1.04
FL-MET Values OK
Comment Values OK
WATTCP Values OK
Last Change: MNewver
Last Download: MNewver

|»

# Module Information

Last Change: Never

Last Download: Never

Application Rev:

05 Rev:

Loader Rev:

MAC Address:

configedit version: 2.0.14 Build 11

W W R

# EtherNet Configuration

my_ip : 192.168.0.100
netmask : 255.255.255.0
gateway : 192.168.0.1

# Module configuration

[Maodule]
Module Type : MVIS6-FLN
module Name : MVIS&-FLN

[FL-Net]

Node Name : MVISGEFLN #

Use Legacy Mode Doves #

Area 1 Top HR) #

Area 1 5ize : 0 # &7
eaay pdaung da om New aa 35e
Read Updating data fr datab MUM z

At this time, you may wish to rename the "Default Project" and "Default Location"
folders in the tree view.

To rename an object:

1 Select the object, and then click the right mouse button to open a shortcut
menu. From the shortcut menu, choose Rename.

2 Type the name to assign to the object.
3 Click away from the object to save the new name.
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Module Entries

To confiqure module parameters

1 Click on the plus sign next to the icon #& coment {0 expand module
information.

Double-click the -8 wedie comment icon to open the Edit dialog box.

To edit a parameter, select the parameter in the left pane and make your
changes in the right pane.

4 Click OK to save your changes.

2
3

Comment Entries

To add comments to your configuration file:

1 Click the plus sign to the left of the ®& comment jcon to expand the Module

Comments.
2 Double-click the & weweconment jcon. The Edit - Module Comment dialog
appears.
Edit - Module Comment

IComment

Comment:

Put Comment Here

Definition:

I

Reset Tag | Reset All |

oK | Cancel |

3 Enter your comment and click OK to save your changes.
Printing a Configuration File

To print a configuration file:

1 Select the Module icon, and then click the right mouse button to open a
shortcut menu.

2 On the shortcut menu, choose View Configuration. This action opens the
View Configuration window.

3 On the View Configuration window, open the File menu, and choose Print.
This action opens the Print dialog box.

4 On the Print dialog box, choose the printer to use from the dropdown list,
select printing options, and then click OK.
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1.8.2 Configure Area 1 and Area 2

The next step is to configure the module to properly transfer data between the
ControlLogix processor and the remote FLNET node (Toyoda PLC - TPLC).
Each area is defined by its start address (top address) and word length (size).
The following illustration shows the start addresses and word lengths used in the
sample application:

Address AI’Eﬂ 1 {R'E!lﬂ}" Llnk} Address
(hex) TCPU COMMON MEMORY MVIS6-FLNET  @ec)
Loaa 5 ption A ]
eception Area
from MV {j
L320 S0
|:> |:> Reception Area
from TPLC
LE30 100
.
dress Area 2 (Register Link) Address
[hex) TCPU COMMON MEMORY MVIS6-FLMET (i)
RO ]
R eception Area
from MV <]:| {:I
RE4 100
|::> |:> Reception Area
from TPLC
RCY 200
I

Refer to the MVI56-FLN configuration file (FLNET.CFG) to configure the module
parameters for data transfer.

Use the following settings to configure the data to transfer from the module to the
remote node. This data is transferred from the ControlLogix processor to the
MVI56-FLN module through the FLNETDATA.Output.Areal and
FLNETDATA.Output.Area2 controller tag arrays.

Area 1 Top : 0
Area 1 Size . 50
Area 2 Top : 0
Area 2 Size . 100

Use the following settings to configure the data to transfer from the common
memory to the processor. This data is transferred from the MVI56-FLN module to
the ControlLogix processor through the FLNETDATA.Input.Areal and
FLNETDATA.Input.Area2 controller tag arrays.

BP Area 1 Top : 50
BP Area 1 Size : 50
BP Area 2 Top : 100
BP Area 2 Size : 100
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The following illustration shows how the data is transferred:

Area 1 (Relay Link) Acdress

COMMON MEMORY MVIS6ELNET  (deo)
0 CONTROLLOGIX

- -

Reception Area
ED |::> from TPLC FLMETDAT A Input Ares 0]
100 |::}
FLHNETDAT A nput . Ares-1[439]

E—
Area 2 (Register Link) Adcress
COMMON MEMORY MVIS6.ELNET 5% CONTROLLOGIX

= =
) ) [

.

: FLMET DATA.Input. Areaz[0]

FLHET DAT A Input . Are=z [59]

You can increase the area copied to the processor to also include the produced
output data.

The following example shows how the data copied to the processor also includes
the data produced by the module, which is available in the FLNET common
memory.

This data is transferred from the MVI56-FLN module to the ControlLogix
processor through the FLNETDATA.Input.Areal and FLNETDATA.Input.Area2
controller tag arrays.

BP Area 1 Top : 0
BP Area 1 Size : 100
BP Area 2 Top : 0

BP Area 2 Size : 200

The data read from the remote FLNET starts at FLNETDATA.Input.Areal[50] (50
words) and FLNETDATA.Input.Area2[100] (50 words) controller tag arrays. The
data produced by the module and available at the FLNET common memory
starts at FLNETDATA.Input.Areal[0] (50 words) and FLNETDATA.Input.Area2[0]
(50 words) controller tag arrays.
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1.8.3 Configure the General Parameters

Configure the general parameters for your application. This example will consider
the following parameters:

Node Nane : MVI56FLNET #identifies the node in the FLNET

net wor k

Token Watchdog Ti me : 100 #t oken watchdog time (1..255) in s
#(def aul t =255)

M ni mum Frane Interval Tine: 20 #allowable mn frane interva

#(20...50), #100 mi crosecond units

Note: Please refer to FL-net Node Configuration (page 96) for more information about these
configuration parameters.

1.8.4 Data Mapping Functionality

Note: Data Mapping is supported for MVI56-FLN firmware version 1.04 and above only.

The data mapping feature allows the optimization of data transfer from the
module to the ControlLogix processor.

Introduction

You can configure the sections of the A1 and A2 areas to be transferred to the
processor through the following parameters:

BP Area 1 Top : 0 #0...511 top address for area 1
BP Area 1 Size : 200 #0...512 area 1 data size in words
BP Area 2 Top 0 #0...8191 top address for area 2

BP Area 2 Size : 1440 #0...8192 area 2 data size in words

However, the data associated to the nodes is not necessarily in a contiguous
order. Also, the application may require only specific data from each node that
could be spread over the configured area to be transferred to the processor. This
implementation may lead to the transfer of unused data to the processor, causing
unnecessary delays to the overall module performance.

Example 1

In this example, the module receives data from four different nodes associated to
the Area 2 common memory. Therefore, the module should be configured to
transfer the first 1200 words of data to the processor as follows:

BP Area 2 Top : 0 #0...8191 top address for area 2
BP Area 2 Size : 1440 #0...8192 area 2 data size in words

The module can only transfer a block of 240 words at a time. Therefore, for the
following application, the module would have to transfer unused data in order to
transfer the entire data associated to the four slaves to the processor. The result
is that unused blocks would have to be transferred, resulting in unnecessary
delay to the overall performance.
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Without Map Feature

Controllogix

Controller Tag
FLMETDATA Input. &rea?

Mode 1

Mode 2

Plode 3

. Block 4

- Block S

" Block B

* Block 7

'Elloc:k g

. Block 9

M*SEF LM
..................... .
Common Memary H
Area 2 :
Mods 1 0 :
Mode 2 1
1
240 1
1
1
!
1
450 .
!
!
Mode 3 :
70§
i
1
!
960 1
1
1
!
1200 §
i
H
Mode 4 !
1440 1
.................... A

From Fa Cortral
Metwark

<—

The data mapping feature allows you to select data sections associated to each
slave, and select these to be mapped (in any order) into a virtual backplane map
area. This virtual area will be copied to the processor (instead of the entire

common memory area).

This feature allows the module to copy only specific data required for the

application, as shown in the following illustration. Unused data blocks are not

required to be copied:

With Map Feature

P ————

Controllogix

Controller Tag
FLMETDATA Input.Areal

Mode 1
Mode 2
Mode 3
Mode 4

‘Elloc:k 4

'Block i)

tl%156-F LI
Wirtual BP Map Common Memory
Area 2 Ares 2
Mode 1 | 2 Modle 1 o
MNode 2 1 Mode 2
tilonte 3 240 240
Mode 4
a0 480
Mode 3
72 720
960 960
1200 1200
1440 Bode d l14an

From FA Contral
Metaark

<—4

Instead of copying six blocks, the module only copies two blocks to send the data
associated to all four nodes. You would also re-configure the portion of the

Virtual BP Map area to be copied to the processor as follows:

BP Area 2 Top

BP Area 2 Size

0
480

#0...8191 top address for area 2
#0...8192 area 2 data size in words
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Setting the Mapping Parameters

To set mapping parameters

1 Enable the Use BP Map Table parameter with a value of Y as follows:

Use BP Map Table : Y #Use BP mappi ng (Y=Use maps, N=Don't use maps
(default))

2 Setup the mapping for your application through the [FL-NET BACKPLANE
MAPPING] section of the configuration file.

[FL-NET BACKEPLANE MAFPING]

¥Node Al Network Al Network Al Backplane AZ Network AZ Network AZ Backplane
¥ Start Size Start Start Size Start
START
1 0 150 0 0 150 0
2 100 50 150 100 50 150
END

Where each parameter is defined as follows:

Parameter Description
Node Node number
A1 Network Start Start word offset in the node area (within the network common

memory) to be mapped into the virtual backplane map. This is not the
absolute offset within the common memory. For example, if the node
top address is 200 (size of 150 words), in order to remap the last 50
words of that node then enter a A1 Network Start value of 100 (not

300).
A1 Network Size Total number of words (starting from A1 Network Start offset) to be
mapped into the virtual backplane map.
A1 Network Backplane Start absolute word offset in the virtual backplane map where the
Start mapped A1 data will be copied to.
A2 Network Start Start word offset in the node area (within the network common

memory) to be mapped into the virtual backplane map. This is not the
absolute offset within the common memory. For example, if the node
top address is 200 (size of 150 words), in order to remap the last 50
words of that node then enter a A2 Network Start value of 100 (not

300).
A2 Network Size Total number of words (starting from A2 Network Start offset) to be
mapped into the virtual backplane map.
A2 Network Backplane Start absolute word offset in the virtual backplane map where the
Start mapped A2 data will be copied to.
3 Setup the portion of the virtual backplane map to be transferred to the
processor.
BP Area 1 Top : 0 #0...511 top address for area 1
BP Area 1 Size : 200 #0...512 area 1 data size in words
BP Area 2 Top : 0 #0...8191 top address for area 2
BP Area 2 Size : 200 #0...8192 area 2 data size in words
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The following example shows how to use the map feature by configuring the
module parameters.

Example 2

This example application requires the MV156-FLN module to communicate with
two nodes configured as follows:

Node 1

Area 1 Top : 0
Area 1 Size: 150
Area 2 Top : 0
Area 2 Size: 150

Node

Ar ea
Ar ea

Si ze: 150
Top : 240

2

Area 1 Top : 240
1
2

Area 2 Size: 150

The MVI156-FLN must transfer the following data to the processor:

= Entire node 1 data
= Last 50 words of node 2 data

Without Data Mapping

In order to disable the data mapping, set the Use BP Map Table parameter as N:

Use BP Map Tabl e : N #Use BP mapping (Y=Use maps, N=Don't use naps
(default))

BP
BP
BP
BP

Because the goal is to transfer the entire Node 1 data and the last 50 words for
Node 2 data, the backplane transfer to the processor should be set as follows:

Area 1 Top 0 #0...511 top address for area 1
Area 1 Size : 390 #0...512 area 1 data size in words
Area 2 Top : 0 #0...8191 top address for area 2
Area 2 Size : 390 #0...8192 area 2 data size in words

Therefore, two blocks per each area will be required to transfer the data as
follows:

Read Block ID Area Start Area Offset Last Area Offset
1 1 0 239
2 1 240 389
4 2 0 239
5 2 240 389
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The following illustration demonstrates this application:

Controllogix M%156-FLIM
P e -
H Controller Tag i Coammon Memary
i FLMETDATA Input.Areat 1 Area 1
H 1 H
H ol
i Maode 1 : 4 Block 1 ! Mode 1
! H !

1 i !
i H 240
Mode 2 ‘Ellock 2 Mode 2
H
H
480 From F& Cantral
i : Metwark
i [
FLME TDATA Input.Areaz i
H a
1 Mode 1
Mode 1 Block 4 H
i e
H i
i ! 240
1 i Mode 2 !
i Mode 2 Block S H
; efods
H i 480
i ! i
Y [P

Note: This application only requires the last 50 words from Node 2, but it must transfer the entire
data because the transferred data must be organized.

With Data Mapping

In order to enable the mapping feature set the Use BP Map Table parameter as
Y:

Use BP Map Table : Y #Use BP mappi ng (Y=Use maps, N=Don't use maps
(default))

Now configure the mapping settings through the [FL-NET BACKPLANE
MAPPING] section in the configuration file. The goal is to remap only the areas to
be transferred to the application in a contiguous order to provide optimal
performance.

For this example the application requires only the following areas to me
transferred to the processor (same offsets for both Area 1 and Area 2):

= Node 1 = Common Memory Data Offset from 0 to 149
= Node 2 = Common Memory Data Offset from 340 to 389
The following illustration shows how to configure this section for this example:

# Node Al Network Al Network Al Backplane A2 Network AZ Network A2 Backplane

¥ Start Size Start Start Size Start
START
1 o] 150 o] 0 150 o]
2 100 50 150 100 50 150
END
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The following illustration shows how the data transfer would occur for this

example:
ControlLogix 1*156-F LI
Controller Tag : Commaon Memaoary Common Memory i
FLMETDATA Input.Lreal Ares Ares
o o
o PH:llele A ; Motde 1 | g——| MNode1
i
Mode 2 H Node 2 b 240
H 40 Mode 2
!
H
E 50 4a0 From Fa& Cortral
Metwark
Cortraller Tag Comm;rlgahd;mory Comonrn M;mory <:|
FLMETDATA Input Area? i o ea o
1 1 1
i i Mode 1 —| HNode1 H
Node 1 = !
H
H Mode 2
H
Mode 2 i 740\ o2 240
1
i
i
1 a0 480
i ;
fmrmr e e med L [ —-

Important: A1 Network Start and A2 Network Start parameters refer to the start offset within each

node’s area. So for this example node 2 mapping was configured as:
Al Network Start = A2 Network Start = 100

Therefore, the A1/A2 Network Start offsets do not indicate the absolute Common Memory offset
(340 for this example). It indicates the starting offset within that specific node’s area (100 for this
example).

1.8.5 Configure the Node Number

Configure the MVI56-FLN module with a node number of 40. The last digit of the
IP address is used to denote the node number of the module.

Refer to the configuration file WATTCP.CFG and configure both parameters as
follows:

ny_i p=192. 168. 250. 40
net mask=255. 255. 255. 0

1.8.6 Ethernet Configuration

Use this procedure to configure the Ethernet settings for your module. You must
assign an IP address, subnet mask and gateway address. After you complete
this step, you can connect to the module with an Ethernet cable.

1 Determine the network settings for your module, with the help of your network
administrator if necessary. You will need the following information:

o IP address (fixed IP required)
o Subnet mask

2 Gateway address . . . Click [+] to expand
the tree for the MVI56-FLN module.
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3 Double-click the Ethernet Configuration object. This action opens the Edit

dialog box.

Edit - WATTCP

197,1635,0.100 |my_ip
755,255,255.0
192,168.0.1

gateway

Comment

by
Reset Tag |

Reset all |

Default private class 3 address ;I

oK | Cancel |

4 Edit the values for my_ip, netmask (subnet mask) and gateway (default

gateway).

5 When you are finished editing, click OK to save your changes and return to

the ProSoft Configuration Builder window.

1.9 Download the Project to the Module

In order for the module to use the settings you configured, you must download
(copy) the updated Project file from your PC to the module.

To Download the Project File

1 Inthe tree view in ProSoft Configuration Builder, click once to select the

MVI156-FLN module.

2 Open the Project menu, and then choose Module / Download. The program
will scan your PC for a valid com port (this may take a few seconds). When
PCB has found a valid com port, the following dialog box will open.

Download files from PC to module E

Step 1 : Select Port

IComl 'I
|

Step 2 : Transfer Files

Download |

I~ Use Default IF &ddress

Abort

Cancel

il

0.4
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3 Choose the com port to use from the dropdown list, and then click the
Download button.

The module will perform a platform check to read and load its new settings.
When the platform check is complete, the status bar in ProSoft Configuration
Builder will be updated with the message "Module Running".

Download files from PC to module

IModuIE Running

.1

Step 1 : Select Port

ICcm 1 VI [T Use Default I Address

. Abart |
Step 2 : Transfer Files

co

1.10 Cable Connections

The MVI156-FLN module has the following communication connections on the
module:

= One Ethernet port (RJ45 connector)
» One RS-232 Configuration/Debug port (RJ45 connector)

1.10.1 Ethernet Connection

The MVI56-FLN module has an RJ45 port located on the front of the module
labeled "Ethernet", for use with the TCP/IP network. The module is connected to
the Ethernet network using an Ethernet cable between the module's Ethernet
port and an Ethernet switch or hub.

Note: Depending on hardware configuration, you may see more than one RJ45 port on the
module. The Ethernet port is labeled "Ethernet".

Warning: The MVI56-FLN module is NOT compatible with Power Over Ethernet (IEEE802.3af /
IEEE802.3at) networks. Do NOT connect the module to Ethernet devices, hubs, switches or
networks that supply AC or DC power over the Ethernet cable. Failure to observe this precaution
may result in damage to hardware, or injury to personnel.

Important: The module requires a static (fixed) IP address that is not shared with any other device
on the Ethernet network. Obtain a list of suitable IP addresses from your network administrator
BEFORE configuring the Ethernet port on this module. The last digit of the IP address is used to
denote the node number of the module.
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Ethernet Port Configuration - wattcp.cfg

The wattcp.cfg file must be set up properly in order to use a TCP/IP network
connection. You can view the current network configuration using an ASCII
terminal by selecting "@" (Network Menu) and "V" (View) options when
connected to the Debug port.

# WATTCP. CFG FI LE:

# ProSoft Technol ogy.
ny_i p=192. 168. 0. 40

# Default class 3 network nmask
net mask=255. 255. 255. 0

# The gateway | wi sh to use
gat eway=192.168.0. 1

1.10.2 RS-232 Configuration/Debug Port

This port is physically an RJ45 connection. An RJ45 to DB-9 adapter cable is
included with the module. This port permits a PC based terminal emulation
program to view configuration and status data in the module and to control the
module. The cable for communications on this port is shown in the following
diagram:

RS-232 Config/Debug Port Cable

DB-9 Male Config/Debug Port
RxD 2 =D
TxD | 3 RxD
COM| 5 COM

Disabling the RSLinx Driver for the Com Port on the PC

The communication port driver in RSLinx can occasionally prevent other
applications from using the PC's COM port. If you are not able to connect to the
module's configuration/debug port using ProSoft Configuration Builder (PCB),
HyperTerminal or another terminal emulator, follow these steps to disable the
RSLinx Driver.

1 Open RSLinx and go to Communications>RSWho
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2 Make sure that you are not actively browsing using the driver that you wish to
stop. The following shows an actively browsed network:

=10l

¥ Autobrowse Refresh I
=8, Workstation, PSFT-VALO-1 g

@5 Linx Gateways, Ethernet
-F5 AB_DF1-1, DH-485 10 0
g 01, 5LC-5/05, UNTITLED DFL-COMI  UNTITLED
10, Workstation, DF1-COM1

Browsing - node 10 found

3 Notice how the DF1 driver is opened, and the driver is looking for a processor
on node 1. If the network is being browsed, then you will not be able to stop
this driver. To stop the driver your RSWho screen should look like this:

Mot Browsing

&5 Linx Gateways, Ethernet % %

[#-gg AB_DF1-1, DH-485 Line AB_DF1-1
Gatew... DH-485

Branches are displayed or hidden by clicking on the #! or the = icons.

IE---E‘% aB_DF1-1, DH-485 I

4 When you have verified that the driver is not being browsed, go to

Communications>Configure Drivers
You may see something like this:

Configure Drivers

—&vailable Driver Types:
I j Add Mew... |
r— Configured Dirivers:
Mame and Description | Statug |
AR DF1-TDHA85 Sta 10 COMT: RUNMING
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If you see the status as running, you will not be able to use this com port for
anything other than communication to the processor. To stop the driver press
the "Stop" on the side of the window:

Configure...
Startup...
Start

Stop

ddidl

Delete

5 After you have stopped the driver you will see the following:

Configure Drivers

Available Driver Types:
’7 I j Add/Hew.. |
Configured Drivers:
Mame and Description | Status
AB_DF1-1 DH485 Sta: 10 COM1: STOPPED Stopped

6 Upon seeing this, you may now use that com port to connect to the debug
port of the module.

Note: You may need to shut down and restart your PC before it will allow you to stop the driver
(usually only on Windows NT machines). If you have followed all of the above steps, and it will not
stop the driver, then make sure you do not have RSLogix open. If RSLogix is not open, and you
still cannot stop the driver, then reboot your PC.

1.10.3 DB9 to RJ45 Adaptor (Cable 14)

‘ 180"

Cable Assembly

e

o clelele] gl
olclolole)
—
=y

J1 A T;F&D N J2
= I DCD - TXD+ P

@ RXD RXD+ \1 @
@ : XD : %
% H DTR ! @
& ] GND GND GND i =
ol DSR RXD 8
o I RTS L @

S cTS TXRXD- TXD- Y
%N-’C T v/ @
Wiring Diagram
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1.11 Setup the FL/ET-T-V2 Module

1.11.1 Set Operation Mode Switch

Select the correct operation mode through the switch (item 3 below)

F21 =11 ||

The following options are available. This procedure will consider the first option
(ID Code = C9 - 8kbytes of Link Memory Capacity)

Switch Positions I/O Link Data Link Capacity (maximum number of
module Memory total words in reception and
ID Code Capacity transmission areas)
- 1&2o0ff C9 8 kbytes Relay link: 2048 points (128 words) (*2)
I = Register link: 2048 words (*1)
- 1 off, 2 D9 16 kbytes Relay link: 2048 points (128 words) (*2)
’ © on Register link: 6144 words (* 1)
- 1&2on E9 32 kbytes Relay link: 2048 points (128 words) (*2)
! = Register link: 8192 words (*1)
j - 1f?n, 2 B3 4 kbytes The module is operated as Ethernet.
(o)
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1.12 FL/ET-V2 Configuration with PCwin

1.12.1 Specify 1/0 Module ID Code

Expand the Parameter folder, and double-click I1/O Module

B uvise FINeTpr;  [C)E)X)
(il Library & Propct |

=] Project "
—1-{Z] DataFiles
B Comment
[ Register
—I-{Z] Parameter
[ €PU Mode
[ €PU Fatus

[ Interrpt Menu
[ Link Parameter
[ Program name
[ RUM ctatus at the Error
[ Scan Time Timer
=-{Z7 Programt -
--C3 LD
[ Ledder Sequence
[ 5Fc
=-{Z7 Program2 -
--C3 LD
[ Ledder Sequence
[ 5Fc
=-{Z7 Program3-
--C3 LD
[ Ledder Sequence

{3 =Fc

Fack Mo,
012 3045 CE 7 Setup(5)

8 ¢C3CACECLCDCE Curent
. value(C]
Slat No.[£] Allocated Paints Module Mame

0 Mot implemented

1 Qo Iat implemented
2 an Mot implemented
3 oo Mot implemented
4 an Mot implemented
5 an Mot implemented
E oo Mot implemented
7 oo Mot implemented

oK | Cancel
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Select the FL-net module

170 module setup

Slot Ma. "I_ Allocated points(P) 'ﬁ Decmal

0K

|dentifization code(C) lﬁ Hexadecima Cancel
Module identification Module name(M]
(@ )Input Pulze output modue
r Output bultiple transmizsion |/F
~ gl].f’ﬂu 2 AFTEA-C, MATKAL, motion contraller
* (R)Special/Communication | |FL-net[16KE]
FL-net{32KE)

" [TINat Impremented

idil.

54|

Rack Mo.
#0102 34 C5CE 7 Setup(S)

g3 AaCBECLCODCE Curment
. value(C]
Slot No.[£] Allocated Points Module Mame

1] B4 PL3IG-PIPHP

1 an FL-net{3KE]

2 oo Mot implemented
3 oo Mot implemented
4 an Mot implerented
5 i} Mot implemented
E oo Mot implemented
7 oo Mot implemented

oK. | Cancel

1.12.2 Setup the FL/ET-V2 Link Parameters

Double-click Link Parameter

B mvise_rnerpri  [S]E)K)

) Library @8 Propet |
=7 Project "
—1-{Z] DataFiles
B Commznt
[ Register
=] Parameter
[ CPU Mode
[ CPU S:atus
B Lo Module
[ Interrupt Menu
[BRRLink. Parameter
[ Program name
[0] RUM Satus at the Error
[ Scan Time Timer
—-{Z] Program1 -
-] LD
[ Ladder Sequence
[ sFC
=-{Z7 Programz -
=3 LD
[ Ladder Sequence
3 5Fc
=11 Program3 -
{3 Lo
[ Ladder Sequence
[ 5Fc
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Select the link number to assign to the FL/ET-T-V2 module. For this example,
use Link No 1 for the FL/ET-T-V2 module. Double click the link row and configure
the correct slot, rack and module for link 1 as shown in the following illustrations:

Link parameter setup &|

Program Mo
P P2 O P3

Link parameter list

Link No.IL] Rack Mo, Slot Mo, Link nadule name
All clearlC)
[1]8 | Cancel |
Program1 Link =12 [g|
Rack No.[B) Slat Mo.[5]
o = =

Link. module name

Cealll | oK | Cancal

Link parameter setup FZ|
Program Mo
P P2 O P3
Link parameter list
Link No.IL] Fack Mo, Slot Mo, Link nodule name
Link satup(S]
DetaillD]
All clearlC)
[1]8 | Cancel
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Now click the Detail button to configure the following link parameters:

=  Node Number =10

= Communication Method = N:N or 1:N (Master)
FL-net(8KB) P1 L1 RO SO 3
Mode Mo, |10 (1 to 243:Decimal) DataLink
Hode name:  |FLETTY2 [within 10 Roman_numenic 1 byte code characters] Metwork
State of output in halt State of input in other hode separation
Relay link Reaqister link. Relay link. Reaqister link.
{* Clear T Hold (¢ Clear T Hold * Clear " Hold || & Clear © Hold

Communication methods
% M:Nor 1:N [Master] O 1:N [Satelite]

o]

" Mot Datalink [Message only)

Cancel

Click the Data Link button to configure the common memory that will be shared
by all participating nodes in communication.

N:N or. 1:N{Master)

Relay link
Link area top addr.

Trans. area top addr. |L32Ww

Fiyizle lirik,

Lirk areatop addr.  |RODOD -
Trans. area top addr, [R00G4 -

- |LE3W Link. area words
L3 Trans.area words |50

X
oo

ROOC?  Link areawords (200
ROOC? Trans. area words |100

=]

Cancel |
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For this example, the data transfer takes place as described in the following
illustration (the Transmit Area in the TOYODA PLC must be configured inside the

Link Area):

Address ArEﬂ 1 {REIﬂy Link} Address
thex) TCPU COMMON MEMORY MVIS6.ELNET  (dec)
Loao 0

R eception Area
L31 from MVI {::| .
e Reception Area =0
Er;} |::> from PLC
LE3 100
]

Address Area 2 (Register Link) Address
Che:x) TCPU COMMON MEMORY MVI56-ELNET (dec)
ROO Reception A 0

eception Area
- from MVI <:I <:| 0
e Reception Area | 100
ED’ |::> from PLC
RCY 200
I

Click OK to close the Data Link window, and then click the Network button.
Configure the default parameters as shown in the following illustration:

Network rz|

These parameters should not be changed usualy.
These parameters shall be changed only in the case of
the network-administrator dire.

Network address(N) C 188|290 [Decimal)
Token monitor time out timer(T): W Auta [mz:Decimal]
Min. permigsible frame intervalpd) |10 eveny 100usg(10 to B0:Decimal]

ok | Cancel |

Note: This configuration sets the node address of the FL/ET-T-V2 module to 192.168.250.10 (the
node address was configured as 10).
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For this example, the processor (rack 0 and slot 0) will be assigned as DLNK-M2.
For more information about this topic, refer to the TOYODA PLC documentation.

Link parameter setup g|
Fragram Mo.
*P1 P2 ¢ P3
Link parameter list
Link NoL) Rack Mo, Slot Mo, Link nodule name
1] 1 FL-net{3KB

Link zatup(S]

Al clear|C)

]
3
4
5
g
7
g

[u]: Cancel

1.13 Download the Project
Now save the project and download it to the TOYODA PLC.

1.14 Connect the MVI56-FLN Module to the FL/ET-T-V2

Use standard CA5 Ethernet cables to connect the Ethernet port on the MVI156-
FLN through a 10 Megabit Ethernet hub or switch to the Ethernet port on the
FL/ET-T-V2 module.

Warning: The MVI56-FLN module is NOT compatible with Power Over Ethernet (IEEE802.3af /
IEEE802.3at) networks. Do NOT connect the module to Ethernet devices, hubs, switches or
networks that supply AC or DC power over the Ethernet cable. Failure to observe this precaution
may result in damage to hardware, or injury to personnel.

1.15 Verifying Communication

This section shows how to monitor the communication status of the configured
FL-net network (assuming that both the FL/ET-T-V2 module and the MVI156-FLN
module were configured according to the previous sections).

1.15.1 Using the Configuration/Debug Port

To connect to the module's Configuration/Debug port:

1 Connect your computer to the module's port using a null modem cabile.
2 Start the communication program on your computer and configure the
communication parameters with the following settings:

Baud Rate 57,600
Parity None
Data Bits 8
Stop Bits 1
Software Handshaking None
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3 Open the connection. When you are connected, press the [?] key on your
keyboard. If the system is set up properly, you will see a menu with the
module name followed by a list of letters and the commands associated with
them.

If there is no response from the module, follow these steps:

1 Verify that the null modem cable is connected properly between your
computer's serial port and the module. A regular serial cable will not work.

2 Verify that RSLinx is not controlling the COM port. Refer to Disabling the
RSLinx Driver for the Com Port on the PC (page 38).

3 Verify that your communication software is using the correct settings for baud
rate, parity and handshaking.

4 On computers with more than one serial port, verify that your communication
program is connected to the same port that is connected to the module.

If you are still not able to establish a connection, you can contact ProSoft
Technology Technical Support for further assistance.

1.15.2 The Configuration/Debug Menu

The Configuration and Debug menu for this module is arranged as a tree
structure, with the Main Menu at the top of the tree, and one or more sub-menus
for each menu command. The first menu you see when you connect to the
module is the Main menu.

Because this is a text-based menu system, you enter commands by typing the
command letter from your computer keyboard in the terminal application (for
example, HyperTerminal). The module does not respond to mouse movements
or clicks. The command executes as soon as you press the command letter —
you do not need to press [Enter]. When you type a command letter, a new
screen will be displayed in your terminal application.

Important: You must download the sample ladder to the ControlLogix processor, otherwise the
module will be unable to establish communication with the processor.

If you see the message
"Waiting for connection to processor..."

when you connect to the configuration/debug port on the MVI56-FLN module
using HyperTerminal, connect to the processor with RSLogix and download the
sample ladder logic to the processor before continuing.
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Navigation

All of the sub-menus for this module contain commands to redisplay the menu or
return to the previous menu. You can always return from a sub-menu to the next
higher menu by pressing [M] on your keyboard.

The organization of the menu structure is represented in simplified form in the

following illustration:

Child Menu A Child Menu B Child Menu C
Child Sub-Menu 1 | Child Sub-Menu 1_| Child Sub-Menu 1 |

Child Sub-Menu 2| Child Sub-Menu 2|
Child Sub-Menu 3 |

The remainder of this section shows you the menus available for this module,
and briefly discusses the commands available to you.

Keystrokes

The keyboard commands on these menus are almost always non-case sensitive.
You can enter most commands in lower case or capital letters.

The menus use a few special characters ([?], [-], [*], [@]) that must be entered
exactly as shown. Some of these characters will require you to use the [Shift],
[Ctrl] or [Alt] keys to enter them correctly. For example, on US English
keyboards, enter the [?] command as [Shift][/].

Also, take care to distinguish capital letter [I] from lower case letter [I] (L) and
number [1]; likewise for capital letter [O] and number [0]. Although these
characters look nearly the same on the screen, they perform different actions on
the module.

1.15.3 Using the Module Debug Menu

Checking the Nodes Exchanging Data

From the Main Menu select:
FL-net Menu (F) —» Node Data Exchange (D)

This menu contains a table that indicates all nodes that are exchanging data with
the MVI56-FLN module. In the following table, each group of four digits
corresponds to a word (16-bits) displayed in hexadecimal format. This table
describes a sequence of bits that correspond to each FL-net node.
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The following tables show the correlation between the bits and the nodes on the
FL-net network for the first three words:

Word 0
Bit # 0 1 2 3 4 5 6 7 8 9 10 |11 12 13 14 |15
Node # 0 1 2 3 4 5 6 7 8 9 10 |11 12 13 14 |15
Word 1
Bit # 0 1 2 3 4 5 6 7 8 9 10 (11 |12 13 14 |15
Node # 16 17 18 19 (20 |21 |22 |23 |24 |25 |26 |27 |28 (29 |30 |31

Word 2

Bit # 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Node # 32 33 34 |35 36 |37 38 39 |40 |41 | 42 43 | 44 | 45 | 46 47

The following illustration shows that that node 10 is in data exchange mode: the
value 0400 hex indicates that bit 10 is set with a value of 1, and all other bits
have a value of 0.

& MVI - FLNET - HyperTerminal
File Edit Wiew all Transfer Help

Esc=Exit Program »

FL-Net Debug Menu selected

FL-Het INTERFACE MENU
D=Node Data Exchange
E=Nodes Participating
L=Display Log Data
N=Display Network Status
P=Display Participation Hode Data
1=Display Own Node Status
7=Show menu
M=Exit menu

Nodes Exchanging Data:
0400 DOOO POOO GO 0PAO DROO PBBO BOLO
0000 DPBO POOO GPAG 0VAO AROO PBBA BOLA

< ¥
Connected 0:06:03 Auta dekeck 57600 5-M-1 UM

Checking the Participating Nodes

From the Main Menu select:
FL-net Menu (F)— Nodes Participating (E)

In the following tables, each group of four digits corresponds to a word (16-bits)
displayed in hexadecimal format. This table describes a sequence of bits that
correspond to each FL-net node.
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The following tables show the correlation between the bits and the nodes on the

FL-net network for the first three words:

Word 0
Bit # 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Node # 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Word 1
Bit # 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Node # 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Word 2
Bit # 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Node # 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

The following illustration shows that nodes 10 and 40 are participating: a value of
0400 hex in word 0 indicates that bit 10 is set with a value of 1 and a value of

0100 hex in word 2 indicates that bit 40 is set with a value of 1.

& MVI - FLNET - HyperTerminal

File Edit Wiew all Transfer Help

Esc=Exit Program

FL-Net Debug Menu selected

FL-Het INTERFACE MENU
D=Node Data Exchange
E=Nodes Participating
L=Display Log Data
N=Display Network Status
P=Display Participation Hode Data
1=Display Own Node Status
7=Show menu
M=Exit menu

Nodes Participation List:
0400 DOBO D100 0O 0PAO RGO PBBO BOLO
0000 DPBO POOO GPAG 0VAO AROO PBBA BOLA

<

Connected 0:29:25 Auta dekeck 57600 5-M-1

MM
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Checking the Log Data

From the Main M

FL-net Menu (F)— Display Log Data (L)

enu select:

The log data menu displays information pertaining to:

=  Transmission
= Reception

= Cyclic Transmission

Toke
Toke

Checking the Participating Node Status

: 14481930
1 14481845
1 1260964

. 7240928

Rx CBN Er :
BSize Er
Ovr RT :
Rx Ver Er :
Errors :
Seq Error :
TCD Error :
n Discard :
n Hold TO :

From the Main M

FL-net Menu (F)— Display Log Data (P)

enu select:

Socket
Socket
Cyclic
BC Msg
Cyclic
BC Msg

Cyc
Cyc
Msg
Msg
Msg
ACK
ACK

Retrans
Rx Err

Rx Seq Er :

VYer Seq

Node # Fr :
Token Mult Er :
Token Reissue :

Token Mon TO

Frames Waiting:

Self-Exits

Exit of Other :

AdSize Fr :
Rx TBN Er :

Use the navigation keys to navigate between nodes (next, previous, skip forward,

skip backward).

FL-Net
F=Go
N=Go
P=6o

PARTICIPATION MODE DATA MENU
to node @
to next node

to previous node

+=Skip forward 5 nodes
-=Skip backward 5 nodes
>=Skip forward 18 nodes
<=Skip backward 10 nodes

S$=Display Current Node Status
7=Show menu
M=Exit menu

Page 52 of 139

ProSoft Technology, Inc.
June 6, 2008



Start Here

MV156-FLN ¢ ControlLogix Platform
FA Control Network Communication Module

The following illustration shows the status for node 10. If the Node Address
register indicates a value equal than zero it means that the node is not

participating in the network.

FL-Net PARTICIPATION NODE 10 DATA:
: 10 (B=not participating in network)
: 24 (milliseconds)
: 10 100usec units
: 60 (hex)
: 8000 {hex)
-

Missed Count

Version Seq # :
Broadcast Seq :

: B

P2P Seq #
My TH Seq #

: 100
: 10
: B

20
106

Size :
Size :

28470
(]

The Participation Node Data page shows Area 1 and Area 2 settings, FA Link,
Upper Layer Status (ULS) and other values for each participating node.

Checking the Own Node Status

From the Main Menu select:

FL-net Menu (F)— Display Own Node Status (1)

FL-Net OWN NODE DATA

Node Humber

Vendor Model
Node Name
Protocol :
FA Link Status:
Own Status
State

Tz Ver Seq #

: 40

: 0 Size
.0 Size
: 0000 (hex)

: 100 milliseconds
: 18
: ProSoft

: MVIS6-FLN
: MVIS6FLNET

: 50
: 100

End :
End :

49
99

(100usec units)

80 (hex)
60 (hex)

g g@ (hex)
. 2024438129

Broadcast Seq : 1

Msg Active

: No

Msg Resend : 0 Msg Circ : @

The Own Node Data page shows MVI56-FLN status in the FL-net network,
including upper layer status, allowable minimum frame interval time (MFT), Area
1 and Area 2 settings, and other values.
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1.15.4 Checking Status through ControlLogix Controller Tags

You can also monitor network status through the ControlLogix controller tags that
are updated through the MVI56-FLN sample ladder. Refer to the ProSoft
Solutions CD-ROM or the ProSoft web site at http://www.prosoft-technology.com
(http://www.prosoft-technology.com) for the sample ladder logic for the MVI56-
FLN module.

THE FLNETSTATUS controller tag contains status information that is copied
from the module and the processor.

Checking the Own Node Status

Monitor the FLNETSTATUS.Own_node controller tag for MVI56-FLN status
information. This tag includes the upper layer status (UL), allowable minimum
frame interval time (MFT), token watchdog time (TW), protocol, Area 1 and Area
2 settings for the MVI56-FLN.

The information in this tag is updated automatically from the module through
status blocks 0 and -1.

# Controller Tags - MV156_FLN({controller)

Scope: |M\.-"I58_FLN[c:0ntrollnj Show: |5h0W Al v| Sark: |Tag MHame j
Tag Mame a8 |Value € | Force bazk 6| Style | Type |j
— FLMETSTATUS. Own_node Io.a) 1.0} FLMETOwnMNaodeD ata
- + -FLMETSTATUS. Qwn_node.node_number 40 Decimal | SINT
+ FLMETSTATUS. Own_node. protocal la#g0 Hex SINT
: +/ FLMETSTATUS. Own_node.FA,_link_status legal Hex SINT
- +/ FLMETSTATIS. Own_node. Owin_status L6#00 Hex SINT
- + FLMETSTATUS. Own_node.top_areal i} Decimal |INT
- + FLMETSTATUS. Own_node.size_areal 50 Decimal |INT
- + FLMETSTATUS. Own_node.top_area? o Decimal |IMT
- +/ FLMETSTATUS. Own_node. size_area 100 Decimal |INT
- + FLMETSTATUS. Own_node. LIL_status 16#0000 Hex INT
+ FLMETSTATUS. Own_node. T'W_time 100 Decimal | SINT
: + FLMETSTATUS. Own_node MFT_time 10 Decimal |SINT
- + FLMETSTATUS. Own_node.Vendor_code P I...}|ASCIH SIMNT[10]
+ -FLMETSTATUS. Own_node.Vendor_model P I...}|ASCIH SIMNT[10]
: — FLMETSTATUS. Own_node.Mode_name {...} {... 1 ASCH SINT[10]
- +/ FLMETSTATUS. Own_node. Mode_name[0] i ASCIH SINT
- + FLMETSTATUS. Own_node. Mode_name[1] 'y ASCIH SINT
- +/ FLNETSTATUS. Own_node. Mode_name[2] T ASCIH SINT
- + FLMETSTATUS. Own_node.Mode_namel[3] ‘5! ASCI SINT
- +/ FLMETSTATUS. Own_node.Mode_name[4] ‘6! ASCIH SINT [
- +/ FLMETSTATUS. Own_node. Mode_name[5] 'F! ASCIH SINT
- +/ FLMETSTATUS. Own_node.Mode_name[E] 'L ASCH SINT
- +/ FLNETSTATUS. Own_node. Mode_name[7] N ASCIH SINT
- + FLMETSTATUS. Own_node.Mode_namel[8] 'E' ASCI SINT
+ FLMETSTATUS. Own_node.Mode_name[S] T ASCI SINT -
« | » [\Monitor Tags £ Edit Tags / || | 4»,_‘
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Checking the Nodes Exchanging Data

Monitor the FLNETSTATUS.General.Nodes_Exchanging_Data_Table[ ]
controller tag to see if each node is currently exchanging data. The following
illustration shows that only node 10 is currently exchanging data with the MVI56-
FLN module: bit 10 of
FLNETSTATUS.General.Nodes_Exchanging_Data_Table[0] word is set to 1 (hex
value of 0400). The information in this tag is updated automatically from the
module through status blocks 0 and -1.

¥| Controller Tags - MYI56_FLN({controller)

Scope: |M\-"I58_FLN[controllnj Show: |5h0W Al hd | Sork: |Tag Mame j
Tag Mame a8 |Value ('| Force bazk € | Style | Type |j
» | —| FLMETSTATUS General Modes Exchaging_Diata_Table | Io.at {...1 Hex IMT[1E]
| + FLMETSTATUS. General. Modes_Ewxchaging_Data_T able[0] la#0400 Hex IMT
- +/ FLMETSTATUS General Modes Ewxchaging Data Table[1] Llegnoon Hex INT
- +/ FLMETSTATUS General Modes_Ewxchaging Data T able[2] lag0000 Hex INT
- +/ FLMETSTATUS General Modes_Ewxchaging_ Diata_T able[3] 1a#0000 Hex INT
| + FLMETSTATUS General. Modes_Ewxchaging_Data_T able[4] la#0000 Hex IMT
- +/ FLMETSTATUS General Modes Ewxchaging Data T able[5] Llegnoon Hex INT
- +/ FLMETSTATUS General Modes_Ewxchaging Data_ T able[E] Lag0000 Hex INT
- +/ FLMETSTATUS General Modes_Ewxchaging_ Diata_T able[7] 1a#0000 Hex INT
| + FLMETSTATUS General. Modes_Ewxchaging_Data_T able[8] la#0000 Hex IMT
- +/ FLMETSTATUS General Modes Ewxchaging Data T able[3] Llegnoon Hex INT
- +/ FLMETSTATUS General Modes_Ewxchaging Data Table[10] Lag0000 Hex INT
- +/ FLNETSTATUS General Modes_Ewxchaging_ Diata Table[11] 160000 Hex INT
| + FLMETSTATUS General Modes Exchaging_Data_T able[12] la#0000 Hex IMT
- +/ FLMETSTATUS General Modes Ewxchaging Data Table[13] Llegnoon Hex INT
- +/ FLMETSTATUS General Modes Ewxchaging Data Table[14] Lag0000 Hex INT
- +/ FLNETSTATUS General Modes_Ewxchaging_ Diata_Table[15] 160000 Hex INT

Checking the Participation Table

Monitor the FLNETSTATUS.General.Nodes_Participating_Count controller tag to
see the number of nodes currently participating in the network. The information in
this tag is updated automatically from the module through status blocks 0 and -1.

Monitor the FLNETSTATUS.General.Nodes_Participating_Table[ ] controller tag
to check if each node is currently participating in the FL-net network. The
following illustration shows that only nodes 10 and 40 are participating.

= Bit 10 of FLNETSTATUS.General.Nodes_Exchanging_Data_Table[0] word is
set as 1 (hex value of 0400)

= Bit 8 of FLNETSTATUS.General.Nodes_Exchanging_Data_Table[2] word is
set as 1 (hex value of 0100).

= Bit 8 of FLNETSTATUS.General.Nodes_Exchanging_Data Table[2]
corresponds with bit 40 for the entire participating table.
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The following illustration shows that currently there are 2 nodes participating.

ontroller, Tags - MVI56,_FLN{controller)

Scope: |M\-"|58_FLN[controllnj Show: |5h0W Al v| Sort: |Tag Mame j
Tag Mame a8 |Value ('| Force bazk € | Style | Type |j
- + FLMETSTATUS . General Nodes_Participating_Count 2 Decimal |INT
» | —| FLMETSTATUS General Modes Participating T able | PRt f...1 Hex IMT[16]

- + FLMETSTATUS General. Modes_Participating_T able[0] la#0400 Hex IMT

- + FLMETSTATUS General. Modes_Participating_T able[1] la#0000 Hex IMT

- +/ FLMETSTATUS General. Hodes Participating_T able[2] l6#0100 Hex INT

- +/ FLMETSTATUS General. Nodes Participating_T able[3] Llegnoon Hex INT

- +/ FLMETSTATUS General Hodes Participating_T able[4] 160000 Hex INT

- +/ FLMETSTATUS General Hodes Participating_T able[5] lag0000 Hex INT

- +/ FLMETSTATUS General Modes Participating_T able[E] Lag0000 Hex INT

- +/ FLMETSTATUS General Modes Participating_T able[7] 160000 Hex INT

- + FLMETSTATUS General. Modes_Participating_T able[8] la#0000 Hex IMT

- + FLMETSTATUS General. Modes_Participating_T able[d] la#0000 Hex IMT

- + FLMETSTATUS General. Modes_Participating_T able[10] la#0000 Hex IMT

- +/ FLMETSTATUS General.MNodes Participating_Table[11] Llegnoon Hex INT

- +/ FLNETSTATUS General. Hodes Participating T able[12] lag0000 Hex INT

- +/ FLMETSTATUS General. Hodes Participating T able[13] Lag0000 Hex INT

- +/ FLMETSTATUS General. Modes Participating T able[14] Lag0000 Hex INT
+/ FLMETSTATUS General. Modes Participating T able[15] 160000 Hex INT

Checking the Participating Node Status

To retrieve the participation node status, the processor must request special

block 2000 (Participation Table Request) from the module. This special block

transfer request allows the processor to retrieve status information for each

participating node. Status registers include:

= upper layer status (ULS)

= allowable minimum frame interval time (MFT)

»= allowable refresh cycle time (RCT)

= Area1 (A1) and Area 2 (A2) settings

= token watchdog time (TW).

Each block can retrieve status for up to 10 participating nodes. The user

application must initially select the number of nodes to retrieve (up to 10) and the

first node address to retrieve.

For example, to retrieve the status for participating node address 10 (1 node
only), set the controller tags as shown in the following illustrations:

# Controller Tags - MVI56_FLN(controller)

Scope: |MYISE_FLN[cortol = | Show: [Show &l +| sot [TagName ~|
Tag Mame £ |Value (‘| Force Mazk * | Style | Type | [rescription j
+/ FLMETMODULE .COMTROL. GetParticipation_ModeCount 1 Decimal |IMT 1
- +/ FLMETMODULE.COMTROL. GetParticipation_Firsth ode 10 Decimal |IMT -
<[ » [\Monitor Tags AEdit Tags / 4] [ »
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The next step is to trigger the Participation Table Request block (block 2000). To
do this, set the FLNETMODULE.CONTROL.GetParticipation bit to 1. The
following rung in the sample ladder WriteData routine performs the request to the
module. The FLNETMODULE.CONTROL.GetParticipation bit is automatically
cleared after the response is received from the module.

FLMETMODULE CONTROL GetPatticipation  FLMETMODULE BP.GetParticipation_ALIK

JE 3/E
lJ MOY
M

owe
Source FLNETMODULE . COMTROL. GetParticipation_ModeCount
1

Dest Local:1:0.Datal1]
1€
O
Move —
Source FLMETMODULE .COMTROL. GetParticipation_FirstM ode
U
Dest Local:1:0.Dataf2]
0|
M0
Move —
Source 2000

Dest FLMETMODULE BP. Lasffrite
0

FLMETHMODLULE.BP.GetParticipation_allx
Lz

The following rung in the Read Data routine reads the module response

containing the participating node status.

Note: The sample ladder will copy the status for 10 nodes. Edit this logic according to the number
of nodes to be read for your application.

EQL FLWNETMODULE.CONTROL. GetParticipation  FLNETMODULE.BP. GetParticipation_allx
— equl I E IE
Source & FLMETMODULE.BF.LastRead
4e
Source B 2000
J: COP:
Copy File
Source Local1:1.Data2]
Dest FLMETSTATUS Participation[FLME TMODULE.CONTROL GetParticipation_Firsthode]. Mode_Mumber
Length 20
COF
——— Copy File —
ource Local1:1.Data[22]
Dest FLMETSTATUS Participation[FLMETMODULE.CONTROL. GetParticipation_Firsthode+1].Mode_Mumber
Length 20
COF
+——— Copy File —
Source Local1:1.Data[42]
Dest FLMETSTATUS Participation[FLMETMODULE.CONTROL. GetParticipation_Firsthode+2]. Mode_Mumber
Length 20
COF
+——— Copy File —
Source Local:1:1.DatalE2]
Dest FLMETSTATUS Participation[FLME TMODULE.CONTROL. GetParticipation_Firsthode+3]. Mode_MNumber
Length 20
COF
—— Copy File —
ource Local:1:1.Data[52]
Dest FLMETSTATUS Participation[FLME TMODULE.CONTROL. GetParticipation_Firsthode+4]. Mode_MNumber
Length 20
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The participating node status is read to the FLNETSTATUS.Participation] ]
controller tag array. The status for node address 10 is available at
FLNETSTATUS.Participation[0].

Controller Tags - MY156_FLM({controller)

Scope: |MVISE_FLN(contralh = | Show: [Show &l

v| Sar: |Tag Marmne j

-]

1_| » | Monitor Tags 4 Edit Tags /

Tag Mame iy |Value € | Force kask (‘| Style | Type
—| FLMETSTATLS. Participation {...} {...} FLMETMa...
[ | + FLMETSTATUS. Participation[0] {...} {...} FLMETMa...
- + FLMETSTATUS. Participation[1] Hoooh Hooah FLWETMa...
- + FLMETSTATUS. Participation[2] foaob foaab FLWETMa...
- + FLMETSTATUS. Participation[3] {...} {...} FLMETMa...
- + FLMETSTATUS. Participation[4] {...} {...} FLMETMa...
- + FLMETSTATUS. Participation[5] {...} {...} FLMETMa...
- + FLMETSTATUS. Participation[&] {...} {...} FLMETMa...
- + FLMETSTATUS. Participation[7] {...} {...} FLMETMa...
+ FLMETSTATUS. Participation[8] {...} {...} FLMETMa...
: + FLMETSTATUS. Participation[d] {...} {...} FLMETMa...
— FLMETSTATUS. Participation[10] Hoooh Hooah FLWETMa...
: + FLMETSTATUS. Participation[10].M ade_Mumber 10 Diecimal |[IMT
- +/ FLMETSTATUS. Participation[10].H ode_active_Mumber 10 Decimal |INT
- +/ FLNETSTATUS. Participation[10]. T\ _time 24 Decimal |INT
- + FLMETSTATUS Participation[10].MFT 10 Decimal [IMT
- + FLMETSTATUS Participation[10].FL_ztatus la#0060 Hex IMNT
- + FLMETSTATUS. Participation[10].ULS 16#8000 Hex INT
+ FLMETSTATUS Participation[10]. T op_A1 50 Decimal |[INT
: +/ FLMETSTATUS. Participation[10].5ize_a1 ] Decimal |INT
- +/ FLNETSTATUS. Participation[10].T op_&2 100 Decimal |INT
- +/ FLMETSTATUS. Participation[10]. Size_a2 100 Decimal |INT
- + FLMETSTATUS. Participation[10).RCT 11 Decimal [IMNT
- +/ FLMETSTATUS. Participation[10]. Miszed_count i} Decimal |INT
- + FLMETSTATUS Participation[10].Rx_Ver_Seq 75070 Decimal |DIMT
- + FLMETSTATUS Participation[10].Rx_BC_Seq o Decimal |DIMT
+ FLMETSTATUS Participation[10].R¥_P2P_Seq o Decimal |DIMT
B +/ FLMETSTATUS. Participation[10]. T+_P2P_Seq 1 Decimal |DINT
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Checking the Log Data

To retrieve the Log Data, the processor must request special block 9250 (Log
Data Block) from the module.

The following rung in the Write Data routine requests block 9250. To trigger this
logic, set the FLNETMODULE.CONTROL.GetParticipation bit to 1.

FLMETMODULE. CONTROL. GetPatticipation  FLMETMODULE BP.GetParticipation_all
JE 3/ E
JE

1 E /
b O
Move

Source FLMETMODULE COMTROL. GetParticipation_ModeCount
&

1]
[iest Local:1:0.Dataf1]
1%
b0
Move —
Source FLMETMODULE.COMTROL.GetParticipation_Firsthode
0|
[rest Local:1:0.Data[2]
0
O
Move —
Source 2000

Dest FLMETMODULE BP. Lastwfrite
0

FLNETMODULE BP.GetParticipation_all=
L

The processor will eventually receive the block response from the module, and
the following rung in the Write Data routine will automatically clear the
FLNETMODULE.CONTROL.GetParticipation bit and read the block response to
the correct tags.

EQL FLMETMODULE.BP.GetLogData Al FLMETMODULE . CONTROL GetLogD ata
— Eal I E h:
Source & FLMETMODULE.BP.LastRead
0]
Source B 9250

l COP

Copy File

Source Local:1:1.Dataf2]
Dest FLMETSTATUS LogData zocket_TH_count
Length 38

FLMETMODULE.BP.GetLogD ata_ALLK
{10

FLMETMODULE CONTROL. GetlogData
ol
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You can view the Log Data read from the module in the FLNETSTATUS.LogData
controller tag, as shown in the following illustration:

# Controller, Tags - MVI56_FLN{controller)

Scope: |MVISE_FLN[controlh = | Shaw: [Shew Al v| ot |TagName ~|
Tag Mame ) |Value € | Force Mask ('| Style | Type j
— FLMETSTATUS LogData {...} {-..}) FLMETLo..
+/ FLMETSTATUS LogD ata. socket_Tx_count EB938L Decimal |DINT
: + FLMETSTATUS LogD ata.socket_TH_error_count i] Decimal |DINT
- + FLMETSTATUS LogD ata.socket R count 589373 Decimal |[DINT
- + FLMETSTATUS. LogD ata.socket_Rx_eror_count i] Decimal |DINT
- + FLMETSTATUS LagDatatokens T 284690 Decimal |DINT
- + FLMNETSTATUS LogD ata.cuclic_T: 284690 Decimal |DINT
- +/ FLMETSTATUS LogData.p2p_meg T 1] Decimal |DINT
- +/ FLMETSTATUS LogData BC_msg T 1] Decimal |DINT
+/ FLMETSTATUS LogD ata.tokens_ R 294688 Decimal |DINT
: + FLMETSTATUS LogD ata.cyclic R 204685 Decimal |DINT
- + FLMETSTATUS LogData.p2p_mag R i] Decimal |DINT e
< [ » [\ Monitor Tags A Edit Tags / |« L,_II

Checking the General Network Status
Monitor the FLNETSTATUS.Network for general FL-net network information:

= the token node that is currently holding the token

» the refresh cycle measurement time (RMT) - minimum, maximum and current
values

= allowable minimum frame interval time (MFT)

= allowable refresh cycle time (RCT).

This information is available in the FLNETSTATUS.Network controller tag.

# Controller Tags - MV156_FLN(controller)

Scope: |MYISE_FLNcontol v | Show: [Show Al ~| sot [TagMame |
Tag Mame £ |Value € | Farce Mazsk ('| Style | Tupe |j

P [ = FLWETSTATUS.Network | fo..} {...} FLMET...
- +/ FLMETSTATUS. Metwork.token_node_number 40 Decimal | SINT
- + FLMETSTATUS Metwork, MFT_time 10 Decimal | SINT
- + FLMETSTATUS Metwork R TL_time ] Decimal |INT J
- + FLMETSTATUS Metwork. RMT _curent Q Decimal |INT
- + FLMETSTATUS. Metwork. AT _max 30 Decimal |[INT
- + FLMETSTATUS Metwork. BT _min [ Decimal |INT -

[+ [\ Monitor Tags A EditTags / || [ L,_‘
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Checking the Backplane status

Monitor the FLNETSTATUS.Backplane controller tag for information about
backplane status.

# Controller, Tags - MVI56_FLN{controller)

Seope: |MVISE_FLN{contiol » | Show: [Show &1 v| Sot [TagMame =]
Tag Mame oo |\-"a|ue € | Force Mask (‘| Style | Type | [ escription j
P | = FLMETSTATUS.Backplane | [oon} . FLMETEF...
- +/ FLMETSTATUS.B ackplane. Scan_Cht 14045 Decimal |INT
- +/ FLNETSTATUS B ackplane. Product_Name I } ...} Decimal SINT[4]
+ FLMETSTATUS Backplane Rev_Level I
i
i

+/ FLMETSTATUS B ackplane. Blk_Rd_Count 6103 Decimal |INT
- + FLMETSTATUS B ackplane. Blk_t1_Count 6083 Decimal |IMT —
- +/ FLMETSTATUS. B ackplane. Blk_Parse_Cnt 6078 Decimal |INT
- +/ FLMETSTATUS.B ackplane. Blk_Ermr 2530 Decimal |INT -
|« [ » [\ Monitor Tags A EditTags / |« L,_‘

+/ FLMETSTATUS.Backplane.Op_Sys
+/ FLMETSTATUS.B ackplane. Bun_Mumber

cooh ews b Decimal | SINT[4]
e ...} Decimal SINT[4]

{

1 {vaa ) |Decimal |SINT[4]
i

' i

1.15.5 Transferring Data

The sample ladder logic automatically updates the data with the
FLNETDATA.Output and FLNETDATA.Input controller tags. The Area 1 data is
divided into blocks 1 to 3. The Area 2 data is divided into blocks 4 to 35. Each
block contains up to 240 words of data.

The data received from the remote FL-net node to the MVI56-FLN module is
automatically "reassembled" from the input blocks into the FLNETDATA.Intput
controller tag (according to each block ID). Also, the data to transfer from the
module to the remote FL-net node is copied from the FLNETDATA.Output
controller tag into the output blocks according to its block ID. This logic is already
handled by the sample ladder program supplied by ProSoft.

For this example, use the following MVI56-FLN Area1 and Area 2 settings in the
FLNET.CFG configuration file:

Area 1 Top : 0O #0...511 top address for area 1

Area 1 Size : 50 #0...512 area 1 data size in words (0=not used)

Area 2 Top : 0 #0...8191 top address for area 1

Area 2 Size : 100 #0...8192 area 2 data size in words (0=not used)

BP Area 1 Top : 50 #0...511 top address for area 1

BP Area 1 Size: 50 #0...512 area 1 data size in words (O=none transferred)
BP Area 2 Top : 100 #0...8191 top address for area 1

BP

Area 2 Size: 100 #0...8192 area 2 data size in words (0O=none transferred)

Important: The module only generates the blocks required to transfer the data you configured. For
this example only one Area 1 block and one Area 2 blocks are required, so only blocks 1 to 4 are
used for data transfer. The larger the areas, the more blocks are required to transfer data (and the
more time is required to update the whole block).
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In this example, configure the FL/ET-T-V2 module with the values in the following

illustration:
N:N or. 1:N{Master) §|
Relay link
Link area top addr. Q0 - |LE3W Link areawaords (100
Trans. area top addr. |L32Ww - |LE3W Trans.area words |50
Firyisle lirik
Link areatop addr.  |ROO00 - |ROOCY Link areawards  |200

Trans. area top addr. |RO0B4 - |ROOCY Trans. area words |100

ak | Cancel |

Transferring Data from MVI56-FLN (Area 1) to FL/ET-T-V2 module (Relay Area)

The FLNETDATA.Output.Areal controller tags transfer data from the module
Area 1 to the remote FL-net node Relay link area. For this example, use the
values in the following illustration:

ontroller Tags - MVI56_FLN(controller)

Scope: |MV|58_FLN[controllnj Showe |5h0W Al v| Sait: |Tag Mame j
Tag Mame £ | WValue (‘| Force Mask ('| Style | Type |j
— FLMETDATA. Output.Areal {...} {000} Hex INT[512] | —
+/ FLMETDATA. Output. Areal [0] l6#0005 Hex IMNT
m + FLMETDATA Output.Areal[1] le#0000 Hex INT
: + FLMETDATA. Output.Areal[2] 1&#0000 Hex INT
- + FLMETDATA. Dutput Areal [3] le#0o0o Hex INT
- + FLMETDATA Dutput Areal[4] le#0000 Hex INT =
[ » [\ Monitor Tags AEdit Tags / 1 L,_‘
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Use the PCWin Register Address Monitor to monitor the value set by the module
(address LOOW for our example).

PCwin - MVIS6_FLNET. prj

File Library Edit Wew ¥change CPU  Monitor Setup  Window ME-MET Tool Option Cad Help

DMl f BRSP4 EFEEEY IR NS
BeegdlesbbElE S 5|k ]| e egfemeus o] 2| B ] &
B mvis6_FLNET.prj (- (O]

(i Liv [iz] Fro

aoooooon oooooiol anos

— Adress setting —

Add@]
Change/i/]
Adr delete(E]

Clear(R)

Read(0]

SawvelV]

Edit off-lirnefd] Lrata filllE] Monitor stop(S]

“rite CRU(D)

Close[ESC)

| | Module[CRUFCOMZ:]

P!
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Transferring Data from FL/ET-T-V2 Link Area to MVI56-FLN Area 1

Use the PCWin Register Address Monitor to set the value to transfer to the
module (address L32W for this example)

PCwin - MVI56_FLNET. prj

File Library Edit Wiew ¥change CPU  Monitor Setup  Window ME-MET Tool Option Cad  Help

DEH { B2RE R0 M

EFRAEE I S

4F
F4

NN
FI F2 F3 F4 | F5 FE&

B¥ MVIS6_FLNET. prj
(il Lo [is]_Froiz

7 | [ [5] [2] | (98

HHD HHD  HHD
Bl P2 P2

Edit offinef2) Diata fillE]

Manitor stop(S]

it CPLI(D)

|ENGLISH

—Adress setting—

ChangeM]l
Adr deletelE] |
Clear(R) |
Readid) |
Savely] |

= 25 f |

Cloze[ESC) |

=
EV

| [ Module[CPUJCGMZ:]

A

Use FLNETDATA.Input.Areal controller tags to monitor data received from the

remote node to the MVI56-FLN Area 1.

# Controller Tags - MVI56_FLN(controller)

Scope: IMVISB_FLN[contmIII VI Show: IShOW All "l Sort: ITag Narne YI

Tag Mame £ | Walue € | Force Mask | Shyle Type Description d
= FLMETDATA. Input (oot o) FLMETData -t
=/ FLNETDATA. Input.Areal [T ...} Hex INT[512]
1+ FLNETDATA.Input. Areal[0] 1640009 Hex INT
[+ FLNETDATA Input Areal[1] 1640000 Hex INT
1+ FLNETDATA, Input. Areal[2] 1640000 Hex INT
[+ FLNETDATA, Input Areal[3] 1640000 Hex INT
[+ FLMETDATA Input Area[4] 1640000 Hex INT =
[« |\Monitor Tags {EditTags / |« | W
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Transferring Data from MVI56-FLN (Area 2) to FL/ET-T-V2 module (Register

Area)

Use the FLNETDATA.Output.Area2 controller tags to transfer data from the
module Area 1 to the remote FL-net node Relay link area. For this example, use

the values in the following illustration:

& | Controller Tags - MVI56_FLN({controller)

Scope: IM\.-"|5B_FLN[c:0ntr0II| VI Shgw:IShUW All Vl Sort: ITag Mame VI
Tag Mame £ | Walue € | Force Magk & | Shyle Type Drescription 3
E-FLNETDATA.Dutput fooal fooal FLMETData
1+ FLNETDATA. Dutput.Areal [t [...% Hex  [INT[512]
E-FLNETDATA.DutpuLAreﬂ oot Lo | Hex INT[8152]
» 4+ FLMETDAT A Output.Area2[0] - 16#0002 Hex INT
[+ FLNETDAT A Dutput Area2[1] 16#0000 Hex  |INT
4+ FLNETDAT A& Output &rea[2] 16#0000 Hex INT
4+ FLMETDAT A Output. Area2[3] 16#0000 Hex INT -
<] » [\ Monitor Tags £ Edit Tags [ [« | v,
Use the PCWin Register Address Monitor to monitor the value set by the module
(address RO0O for our example).
PCwin - MVIS6_FLNET. prj A=
File Library Edit View ¥change CPU  Monitor Setup  Window ME-MET  Tool ©Option Cad  Help
IR ERIEET) AR A
BEeaAlnbbEEIES SR |®EIL| M| e w2 edfoouss 28| k| £
B MVIS6_FLNET. prij [=]E3
il Lo [l Proi
Frogram I‘I LI Device IF' ﬂ Dizplay area IDD‘W’-DFW' 'I
Address | FEDCEA98 76543210 Hex | Dec | Oct |
P1-ROO0OO gooooooo oooooolo gooz goooz  ooooo2 .
—Adress setting—
Add(]
Changef'] |
Adr delete(E] |
Clear(R] |
Fead(0] |
Savely] |
Edit off-linefs] [rata FlllF] | b onikor stop[S]l write CRU[D] Cloze[ESC)
Ready [ [Module[CPUJCOMZ:] A
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Start Here

Transferring Data from FL/ET-T-V2 Regqister Area to MVI56-FLN Area 2

Use the PCWin Register Address Monitor to set the value to transfer to the

module (address R0064 for this example)

Edit register and /0 address{on-line or, off-line)Data area separate 1

Program |1 »| Device |P | Display area |00 - OFwW hd

Address | FEDCEAY9S 76543210 Hex | Dec | Oct |
F1-RO0G4 00000000 00000011 0003 00003 000003

Adress setting

Add(d)

Changelis]

Adr delete(E]

Clear[R)

Fiead(O]

Savely]

it TR

3338

Edit offfnefd) | Datafilf) | Mornitor stan) | Close(ESC)

Use the FLNETDATA.Input.Area2 controller tags to monitor data received from
the remote node to the MVI56-FLN Area 2.

# Controller Tags - MV156_FLN(controller)

Scope |MVISE_FLM(cantrall = | Shov: [Show il =] Sot [TagMame =]
TagMane & |Value ('| Force Mazsk & | Shyle | Type | Description ﬁ‘
- +/ FLNETDATA. Input Area2[0] Le#0003 Hex INT
- + FLNETDATA Input Area[1] Le#0000 Hex INT
+ FLMNETDATA Input Area2[2] L&#0000 Hex INT
Monitor Ta EditT
4 [+ [\ Monitor Tags £EditTags / |4
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2 Diagnostics and Troubleshooting

In This Chapter

< Required Hardware ..........ccccccieieieiiee 67
« The Configuration/Debug MENU ...........coioiiiiiiiiiieiiiie e 68
¢ BasiC Ethernet........coooiii e 70
«  LED Status INdiCators..........ccoiiiiiiiiiiiiiieec e 70
«  Ethernet LED INdIiCators .........occviiiiiiiiiiieec e 71
@ TroubleShOOtiNg......coocuiiiiiiiee e 71

The module provides information on diagnostics and troubleshooting in the
following forms:

= Status data values are transferred from the module to the processor.

= Data contained in the module can be viewed through the
Configuration/Debug port attached to a terminal emulator.

= LED status indicators on the front of the module provide information on the
module's status.

2.1 Required Hardware

You can connect directly from your computer's serial port to the serial port on the
module to view configuration information, perform maintenance, and send
(upload) or receive (download) configuration files.

ProSoft Technology recommends the following minimum hardware to connect
your computer to the module:

= 80486 based processor (Pentium preferred)

* 1 megabyte of memory

= Atleast one UART hardware-based serial communications port available.
USB-based virtual UART systems (USB to serial port adapters) often do not
function reliably, especially during binary file transfers, such as when
uploading/downloading configuration files or module firmware upgrades.

= A null modem serial cable.
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2.2 The Configuration/Debug Menu

The Configuration and Debug menu for this module is arranged as a tree
structure, with the Main Menu at the top of the tree, and one or more sub-menus
for each menu command. The first menu you see when you connect to the
module is the Main menu.

Because this is a text-based menu system, you enter commands by typing the
command letter from your computer keyboard in the diagnostic window in
ProSoft Configuration Builder (PCB). The module does not respond to mouse
movements or clicks. The command executes as soon as you press the
command letter — you do not need to press [Enter]. When you type a command
letter, a new screen will be displayed in your terminal application.

2.2.1 Using the Diagnostic Window in ProSoft Configuration Builder

To connect to the module's Configuration/Debug serial port:

1 Start PCB program with the application file to be tested. Right click over the
module icon.

El{:l Default Project
-5 Default Location

28 ¥Demo Module

2 On the shortcut menu, choose Diagnostics.

El{:l Default Project
=-{Z5] Default Location

o hEE—

Delete
Rename
Copy
Faste

Choose Module Type
Zonfigure

Werify

View Configuration

Write ba Compact Flash
Export Configuration File(s)
Load Config File

Add | Extermal File

Download from PC to Device
Lpload from Device to PC

Coegrosics |
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3 This action opens the Diagnostics dialog box. Press "?" to display the Main
Menu.

Time : 11.58.39

MODULE MENU
?=Display Menu
B=Block Transfer Statistics
C=Module Configuration
D=Database View .
R=Transter Configuration from PC to Unit
S=Transter Configuration from Unit to PC
U=Reset diagnhostic data
v=version Information
w=Warm Boot Module
@=Network Menu
Esc=Exit Program

IEom‘I 'l Connection  pgwnload Canfig Log ToFile | Email Log ta Supportl
I~ ClearFile Cloze |

Important: The illustrations of configuration/debug menus in this section are intended as a general
guide, and may not exactly match the configuration/debug menus in your own module.

If there is no response from the module, follow these steps:

1 Verify that the null modem cable is connected properly between your
computer's serial port and the module. A regular serial cable will not work.

2 On computers with more than one serial port, verify that your communication
program is connected to the same port that is connected to the module.

If you are still not able to establish a connection, contact ProSoft Technology for
assistance.

2.2.2 Navigation

All of the sub-menus for this module contain commands to redisplay the menu or
return to the previous menu. You can always return from a sub-menu to the next
higher menu by pressing [M] on your keyboard.

The organization of the menu structure is represented in simplified form in the

following illustration:

Child Menu A Child Menu B Child Menu C
Child Sub-Menu 1 | Child Sub-Menu 1 | Child Sub-Menu 1 |
Child Sub-Menu 2 | Child Sub-Menu 2 |

Child Sub-Menu 3 |
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The remainder of this section shows you the menus available for this module,
and briefly discusses the commands available to you.

Keystrokes

The keyboard commands on these menus are almost always non-case sensitive.
You can enter most commands in lower case or capital letters.

The menus use a few special characters ([?], [-], [*], [@]) that must be entered
exactly as shown. Some of these characters will require you to use the [Shift],
[Ctrl] or [Alt] keys to enter them correctly. For example, on US English
keyboards, enter the [?] command as [Shift][/].

Also, take care to distinguish capital letter [I] from lower case letter [I] (L) and
number [1]; likewise for capital letter [O] and number [0]. Although these
characters look nearly the same on the screen, they perform different actions on
the module.

2.3 Basic Ethernet

The Ethernet Unit is provided with a variety of troubleshooting functions for
prompt recovery in case of errors.

= Self-diagnostic function at startup

» PING command for checking other nodes
» Inter-nodal tests for checking other nodes
= Error log for recording error history data

2.4 LED Status Indicators

LED Description
COM Indicates Receive / Transmit activity on the Ethernet interface.
LE Communication Error and FA Link present. This LED is illuminated when

any of the following conditions exist:

= Bad frame recognized on FA Link
= Error recognized on FA Link

Own Status Errors:

=  Watchdog timeout error

= Receive wait error

Link Status Errors:

= QOut-ringed
=  Communication invalidity bit set
ER This LED indicates several conditions. If the LED illuminates solid green,

there are no error conditions recognized. If the LED illuminates solid red,
there is a major problem with the module and it may need to be replaced. If
the LED blinks red and green, there is a parameter error present. The
conditions which cause a parameter error are as follows:

Own Status Errors:

= Node duplication address detected
= |nitialization error

Link Status Errors:

=  Address overlap error
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LED Description

BP ACT This LED indicates backplane activity. The LED should flash very quickly
when backplane activity is present.

BATT The battery voltage is low or battery is not present. Allow battery to charge
by keeping module plugged into rack for 24 hours. If BAT LED still does not
go off, contact ProSoft Technology, as this is not a user serviceable item.

LINK This LED on the Ethernet port indicates that the module recognizes the

connection to the hub or switch.

2.5 Ethernet LED Indicators
LED State Description
Data Off No activity on the port.
Green Flash The port is either actively transmitting or receiving data.
Link Off No connection to hub or network is detected.
Green Solid Connected to hub or network correctly. This is the normal
operating state.
2.6  Troubleshooting

2.6.1 Own-Node Status information

The Own Node Status register (displayed on the Own Node Status menu)
contains the following information:

Own Status Byte

Bit Message Description Value
0 Node address duplicate Indicates the management information on 0x0001
(1=Error) node number conflicted to see whether any

node having the same node number as the
self node setting exists on the network or
not.
1 TW Error (1=Error) Token watchdog time error flag indicates that  0x0002
transmission processing fails to complete
within the token watchdog time set in the
own node
2 Rx Wait Error (1=Error) Indicates that no frame has been received at  0x0004
network initialization, being a frame receive
waiting status.
3 Initialization Error Indicates an error is found in an initial setting  0x0008
(1=Error) or resetting parameter
4 Reserved 0x0010
5 Reserved 0x0020
6 Reserved 0x0040
7 0x0080
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Link Status Byte

The FA-Link Status register (displayed on the Own Node Status menu) contains
the following information:

Bit Message Description Value

0 *Node Status (1=Out-ring,  Indicates whether the node is in-ringed or out-  0x0001
0=In-ring) ringed

1 *Communication Invalid 0x0002
(1=Yes, 0=No)
Always 0 0x0004
Always 0 0x0008
Upper Layer Error Signal Indicates that the updating of the existence 0x0010
(1=Error) signal of the upper layer cannot be recognized

5 Common Memory Valid Indicates the cycle data is valid 0x0020
(1=Valid)

6 Common Memory Set Indicates that the setting in the common 0x0040
(1=Complete) memory of the node is completed

7 Address Overlap Indicates that there is a duplication in the 0x0080

(1=Error,0=No Error)

common memory among the nodes connected

to the network

*Only reported to the processor and not network where these bits are always

clear.

Upper Layer Status Word

The Upper Layer Status can be set by the ControlLogix processor o the module.
Refer to Upper Layer Status Read Definition (page 90) for more information.

Bit Message Description Value

0to 11  Error Code (User Defined) 0x0001

12 reserved 0x1000

13 1=Warning, 0=No Warning Bit15=1 Bit15=0 0x2000
The upper layer The upper layer
program is running program is at a stop
with an error but both  with an error but both
cyclic data and cyclic data and
message data are message data are
guaranteed. guaranteed.

14 1=Alarm, 0=No Alarm Both cyclic data and Both cyclic data and 0x4000
message data are not message data are not
guaranteed. guaranteed.

15 1=Run, 0=Stop Run Stop 0x8000
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3.1 Product Specifications

3.1.1 Product Description

The MVI56-FLN FA Control Network communication module is a single slot

solution that allows Allen-Bradley ControlLogix I/0O compatible processors to

easily interface with other FL-net protocol compatible devices. The module
implements FL-net version 2.00 (OPCN-2) defined by JEMA (The Japan

Electrical Manufacturers Association) for the standard FA control network. FL-net

is a master-less system and is specified for a 50 millisecond cycle time for 32

nodes and up to 254 nodes can be addressed.

The MVI156-FLN module acts as a gateway between the FL-net network and the

Allen-Bradley backplane. The data transfer from the ControlLogix processor is

asynchronous from the actions on the FL-net network. The module's internal

database can be used to exchange up to 512 words of Area 1 cyclic data, and

8192 words of Area 2 cyclic data between the processor and the FL-net network.

3.1.2 Features

General features include:

FL-net systems have the following features.

1 FL-netis an open system.

2 FL-net enables a multi-vendor network.

3 FL-net enables personal computers and FA controllers, such as
programmable controllers (PLCs) or computerized numeric controllers
(CNCs), by different manufacturers to be interconnected, controlled, and
monitored.

= Master-less token control method.
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= FAlink protocol on Ethernet UDP / IP.

» Cyclic data transfer: Supports virtual memory Area 1 (512 words) and Area 2
(8192 words). The cyclic data is mapped to the modules 1/O area.

= Message transfer:
Server Functionality
o Log data read service

Log data clear service

Network Parameter Read

Profile Read

Return Message

» Network Management Table: According to FL-net version 2.00 specification.

= Own-node Management Table: According to FL-net version 2.00
specification.

= Participating Node Management Table: According to FL-net version 2.00
specification.

= Network configurable via a text file or ProSoft Technology Configuration
Builder Software

= Status and Error information

O OO o o

The MVI156-FLN module provides highly configurable FL-net capabilities to the
Allen-Bradley ControlLogix platform. FL-net (OPCN-2) is a controller-level
network conforming to specification Japan Electrical manufacturers Association
JEM1479. Developed by to focus on multi-vendor communications of
programmable controllers, NC controllers, Robotic and other Motion Control
systems.

3.1.3 Functional Specifications

The MVI56-FLN module accepts commands to control and monitor the data
stored in the databases. This data is passed between the module and the
ControlLogix processor over the backplane for use in user applications.

Physical

= ControlLogix Form Factor - Single Slot

= Connections:
o 1-RJ45 10BaseT 10 Mbps connection to the Ethernet network
o 1-RJ45 RS-232 Configuration Tool Connector

ControlLogix Interface

= QOperation via simple ladder logic
= Complete set up and monitoring of module through RSLogix 5000 software
= ControlLogix backplane interface via 1/0O access
= All data is contained in a single controller tag
» All status data is contained in a single controller tag with defined objects to
simplify configuration, monitoring, and communication with the module
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3.2

Functional Overview

3.2.1 About FL-net Protocol

FL-net is an open FA network that was standardized by the Japan FA Open
Systems Promotion Group (JOP) of the Manufacturing Science and Technology
Center (MSTC) under the Ministry of International Trade and Industry (MITI). It
has been established in the Japan Electrical Manufacturers standards (JEM
1479) and is becoming very popular.

FL-net enables personal computers and FA controllers, such as programmable
controllers (PLCs) or computerized numeric controllers (CNCs), by different
manufacturers to be interconnected, controlled, and monitored, as shown in the
following illustration.

The following figure shows the positioning of the FL-net.

Jer\ Er

EWS _ Computer Computer  Computer
o L) L |I_I|
= (== [==H

Informatlon netw ork Ethernet (IEEEBD2. 3
FA Control Network (FL-net)

Computer
H r::u i
a nler ECR
35 555: F'ane

Filed Metwork

- (Remarks)
=ensor BCR: Bar code reader,
Acutuator D: 1D controller

I

FL-net (Version 2.00) Unit specifications have been designed to conform to
Japan Electrical Manufacturers standards (JEM 1479: 2001). It cannot be
connected to communications devices based on the previous standards (JEM
1479: 2000).

The most recent FL-net specifications can be downloaded from the home page of
the Japan Electrical Manufacturers Association (http://www.jema-
net.or.jp/Japanese/hyojun/opcn_e/opcn07.htm (http://www.jema-
net.or.jp/japanese/hyojun/opcn_e/opcn07.htm)

User-defined Specifications

1 User-defined specifications allow the following range of features that are
required for FA systems.
2 Large-scale network

Up to 254 devices (nodes) can be connected in the physical layer of the
network.

"1 through 254" shall be used as node number. However, numbers "250
through 254" are reserved for maintenance purposes. Number "0" shall not
be used.

Number "255" shall be used as the global address for broadcasting.
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3 Dual communications functions to suit application

The Common Memory function uses cyclic transmission so that each node
can always share the same data with other nodes on the network. FL-net also
supports message communications for use when handling only essential data
is required.

4 Large-capacity Common Memory

The Common Memory is provided with a large capacity of 8K bits (Area 1)
and 8K words (Area 2).

5 High-speed response

High-speed response time of 50 milliseconds / 32 nodes (for 2K bits and 2K
words) is provided. The absence of a master in the FL-net network enables
nodes to be added or removed readily without affecting any other nodes. This
allows any node to be turned ON or OFF easily and facilitates maintenance.

The FL-net protocol is characterized by the following items:

1 Transmission control using masterless token system avoids collision.

2 Refresh cycle time can be specified since the system circulates a token in a
fixed time.

3 The token is transmitted together with a cyclic data.

4 The node with a smallest node number among those who participate the
network at start-up time shall start to send the token.

5 If no token is transmitted for a specified period, next node in the token
circulation ring shall send a new token.

6 The masterless token system (characterized by the above two items) will
keep the network from stopping in case of failure of some nodes.

7 The protocol provides information management tables for useful information
to refer operation status of other nodes such as operation mode (RUN /
STOP) and hardware malfunction (ALARM).

Data Communication Between Nodes

Types of Data Communication
The FL-net protocol supports 2 types of data communication.

1 Cyclic transmission for cyclic data transmission
2 Message transmission for non-cyclic data transmission

Cyclic transmission

The common memory size is 8k bits + 8k words = 8.5k words in a whole network.
Available amount of transmission data in one node is 8.5k words at maximum.
One word consists of 2 bytes.

Message transmission

Maximum data length of one message frame is 1024 bytes (excluding header).
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Cyclic Transmission Function

Cyclic transmission means a function that supports cyclic data exchange
between nodes.

Basic functions

1 The cyclic transmission implements common memory interface.
2 Each node sends its whole data while it holds the token.
3 Nodes having no cyclic data are acceptable.

Common memory

1 The common memory interface provides nodes with a service that can be

regarded as a memory shared among them.

Two area types (Area 1 and Area 2) may be assigned for a node.

Multiple frames may be used if the transmitting area size of a node exceeds

the transmission size of one frame, that is, 1024 bytes.

4 The common memory will not update itself with receiving data until all frames
from a node are successfully received in case of the item (3).Thus time
coherency of data from a node is guaranteed.

5 Communication unit of each node shall provide fixed area of 8k bits + 8k
words = 8.5k words as the common memory.

6 Both Area 1 and Area 2 can be set at any size within the maximum.

2
3

Data Share Function

Each node on a FL-net has specific transmission area in the common memory
that does not overlap with others. A transmission area assigned to one node
must be receiving area for other nodes.

Each node broadcasts its data in a fixed cycle and all the nodes in a network
share the same data on the common memory.
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Common Memory Function
Common
memory
of node No. 01 node No. 02 node No. 03 node No. 04
|
Transrmission Reception Reception Reception
v I v -
Reception Transmission Reception Reception
3 o v I
Reception Reception Reception Transmission
v v I v
Reception Reception Transmission Reception

A node can use the whole common memory as receiving area.

Node for Reception Only

Common
memory
of node No. 01 node No. 02 node No. 05
v -3 |
Reception Reception Transmissian
v I v
Reception Transrmission Reception
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The FA link protocol allows the existence of nodes which do not have common
memory because there is no transmission and reception data of cyclic but
message transmission only.

Node Having No Common Memory

Common
memory
of node No. 01 node No. 02 node No. 05
v -2 |
Throw Reception Transmission
© I L
Thr o Transmission Feception

Area 1 and area 2

A node shall be assigned two data areas, area 1 and area 2, as the transmitting
areas in its common memory.

A transmitting area is defined by the top address and size of the area.

Access to the area is made by word address. Area 1 consists of 0.5k word and
area 2 consists of 8k words.
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Assignment of Area 1 and Area 2

Areal Area 2
15 ] 15 0
0 0
Top addresz /}/ Y Top addrezs [?j A
f. Size A Size
k'
Ox1ff
Ox1£ff

Common memory area size that one node should have

A node that is intended to perform cyclic transmission must have a common
memory area size of 8.5k words.

A node that is not intended to perform cyclic transmission does not need to have
any common memory area.

For more information about FL-net please refer the FL-net Protocol
Specifications Version 1.0: MSTC / JOP-1012
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3.2.2 Module Power Up

Main Logic Loop

Fram Power Up Logic

A4

Call YO Handler

l

Call Cfg/Dby Port
Diriver

I

Reception
Handling

Transmission
Handling

Buffer/Queue
Management

Call 'O Handler
- Transfers data between module and processor
(user, status, configuration, etc.)

Call Serial Port Driver {Configuration/Debug Port)

- R and Ty buffer routines are interrupt driven

- Call to senal port routines checks to see if there is any data
in the buffer, and depending on the value will either service
the buffer or wait for maore characters

Receive Data From Network
- Process all messages received on service ports 55000,
55001 and 55002,

Build Messages For Network
- Build message requests and responses from gueues

- Build cyclic and ACK messages

Handle All Buffers And Queues

- Handle network A/B/C buffers

- Handle A1-A2 AJB/C transmission buffers
- Handle message TX queue

- Handle message R¥ queue

3.2.3 Backplane Data Transfer

MVI56-FLN Block Assignments Summary

In order to exchange data with the processor, the MVI56-FLN module supports
the following block. The block range refers to the Block ID used to identify each

block.

Input Data

Block Range Descriptions

0&-1 Status Data

1t03 Area 1 Data From Common Memory
4t0 35 Area 2 Data From Common Memory

1000 to 1004

Message Request ACK Blocks (future)

1100 to 1104

Message Response Blocks (future)

2000

Participation Table Response

9250

Log Data Block
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Output Data

Block Range Descriptions

0&-1 Empty Data Blocks

1t03 Area 1 Data To Common Memory
4t0 35 Area 2 Data To Common Memory
1000 to 1004 Message Request Blocks (future)
2000 Participation Table Request

9250 Log Data Block Request

9998 Warm-boot control block

9999 Cold-boot control block

Read Block

Area 1 Input (Read) Data Block

Offset Description Length
0 Write Block ID Requested (1 to 3) 1
1to 240 Area 1 data from field 240
241 Reserved 1
242 Reserved 1
243 Reserved 1
244 Reserved 1
245 Reserved 1
246 Reserved 1
247 Reserved 1
248 Reserved 1
249 Read Block ID (1 to 3) 1

Area 2 Input (Read) Data Block

Offset Description Length
0 Write Block ID Requested (4 to 35) 1

1to 240 Area 2 data from field 240
241 Reserved 1

242 Reserved 1

243 Reserved 1

244 Reserved 1

245 Reserved 1

246 Reserved 1

247 Reserved 1

248 Reserved 1

249 Read Block ID (4 to 38) 1
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Write Block

Empty Output (Write) Data Block

Offset Description Length
0 Write Block ID (-1 or 0) 1

1to 240 Reserved 240
241 Reserved 1

242 Reserved 1

243 Reserved 1

244 Reserved 1

245 Reserved 1

246 Command Byte 1

247 Upper Layer Status for Module 1

Area 1 Output (Write) Data Block

Offset Description Length
0 Write Block ID (1 to 3) 1

1to 240 Area 1 Data to field 240
241 Reserved 1

242 Reserved 1

243 Reserved 1

244 Reserved 1

245 Reserved 1

246 Command Byte 1

247 Upper Layer Status for Module 1

Area 2 Output (Write) Data Block

Offset Description Length
0 Write Block ID (4 to 38) 1

1to 240 Area 1 Data to field 240
241 Reserved 1

242 Reserved 1

243 Reserved 1

244 Reserved 1

245 Reserved 1

246 Command Byte 1

247 Upper Layer Status for Module 1
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Participation Table Request (Write Block) Output Data
Offset Description Length
0 2000 1
1 Number of nodes to report (1 to 10) 1
2 Index of first node (0 to 255) 1
3to 247 Spare 245
Participation Table Response (Read Block) Input Data
Offset Description Length
0 Write Block ID Requested 1
1 Number of nodes to reported (0 to 10) 1
2to 21 Participation Data first node 20
22 to 41 Participation Data second node 20
42 to 61 Participation Data third node 20
62 to 81 Participation Data fourth node 20
82 to 101 Participation Data fifth node 20
102 to 121 Participation Data sixth node 20
122 to 141 Participation Data seventh node 20
142 to 161 Participation Data eighth node 20
162 to 181 Participation Data ninth node 20
182 to 201 Participation Data tenth node 20
202 to 248 Spare 47
249 2000 1
Participation Data Structure (20 words)
Offset Description Words
0 Node Number 1
1 Node Number (0 if not participating) 1
2 Token watchdog time 1
3 Allowable minimum frame interval 1
4 FL Link status 1
5 Upper layer status 1
6 Top Area 1 1
7 Size Area 1 1
8 Top Area 2 1
9 Size Area 2 1
10 Allowable refresh cycle time 1
11 Missed count 1
1210 13 Rx Version sequence number 2
14 to 15 Rx Broadcast sequence number 2
16 to 17 Rx Peer-to-peer sequence number 2
18 to 19 Tx Peer-to-peer sequence number 2
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Log Data Request (Write Block) Output Data

Offset Description Length
0 9250 1
1to 247 Spare 247
Log Data Request (Read Block) Input Data

Offset Description Length
0 Write Block ID Requested 1
1 Spare 1
2t03 Socket Tx count 2
4t05 Socket Tx error count 2
6to7 Socket Rx count 2
8t09 Socket Rx error count 2
10to 11 Tokens Tx 2
1210 13 Cyclic Tx 2
14 to 15 Peer-to-peer message Tx 2
16 to 17 Broadcast message Tx 2
18 to 19 Tokens Rx 2
20 to 21 Cyclic Rx 2
22 t0 23 Peer-to-peer message Rx 2
24 to 25 Broadcast message Rx 2
26 to 27 Cyclic Rx errors 2
28 t0 29 Cyclic Rx address size errors 2
30 to 31 Cyclic Rx CBN errors 2
32t0 33 Cyclic Rx TBN errors 2
34 to 35 Cyclic Rx BSIZE errors 2
36 to 37 Message retrans 2
38 to 39 Message over retrans 2
40 to 41 Message Rx errors 2
421043 Message Rx version sequence errors 2
44 to0 45 Message sequence retrans errors 2
46 to 47 ACK errors 2
48 to 49 ACK version sequence errors 2
50 to 51 ACK sequence errors 2
52 to 53 ACK node number errors 2
54 to 55 ACK TCD errors 2
56 to 57 Token multiple errors 2
58 to 59 Token discards 2
60 to 61 Token reissued 2
62 to 63 Token holding timeouts 2
64 to 65 Token monitoring timeouts 2
66 to 67 Total service time (seconds) 2
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Offset Description Length
68 to 69 Frames waiting 2
70to 71 Number of nodes participating 2
72t0 73 Self exits 2
74t0 75 Exits by skipping 2
76 to 77 Exits of other nodes 2
78t0 79 Spare 2
80 Node holding token 1
81 Network allowable min frame interval 1
82 Network allowable refresh cycle time 1
83 Current measured refresh cycle time 1
84 Maximum refresh cycle time 1
85 Minimum refresh cycle time 1
86 to 248 Spare 163
249 9250 1

3.2.4 Data Flow between Module and Processor

The following discussion outlines the flow of data between the two pieces of

hardware (ControlLogix processor and MVI56-FLN module) and other nodes on
the TCP/IP network.

Module's Cyclic Input Data

A-Buffer B-Buffer C-Buffer
[] []
512 words of Area 1
Cyclic data Area 511 Area 1 511 Area
512 512
8192 wards of Area 2
Cyclic data Areg 2 Area 2 Area 2
8703

Backplane Driver
Fills The Data In The:
Active BP Buffer To

Transfer To The
Processor

31
a2

8703

Cyclic Hetwork RX
Driver Places Data
Into Active Field Buffer
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Module's Cyclic Output Data

A-Buffer B-Buffer C-Buffer
1 [] 1
512 words of Area 1
Cyclic data Areal | gy Areal | g Areal | gq
512 512 512
8192 wards of Area 2
Cyclic data Areg 2 Area 2 Areg 2
8703 8703

“ad

Backplane Driver Cyelic Data Hetwork
Fills The Data In The Driver Transfers Data
Active BP Buffer With Fromthe Active Field
Data From Processor Buffer to Hetwork

3.3 Implementation of FL-net

The following two classes are defined considering differences among necessities
of FL-net transmission functions for various devices.

Class Class Cyclic transmission Message transmission

Sending Receiving Client function Server function
1 Mandatory Mandatory Optional Optional
2 Not applicable Optional Optional Optional
Notes:

1 "Sending "of "cyclic transmission" indicates a function that the node allocates
common memory and that it transmits data in the common memory of the
own node to other nodes cyclically.

2 "Receiving "of "cyclic transmission" indicates a function that the system
receives data from the common memory of other nodes cyclically.

3 The "client function" of "message transmission" indicates a function that the
node transmits request messages and that it receives response messages.

4 The "server function" of "message transmission" indicates that the node
processes request messages and that it returns response messages.

3.3.1 Information Tables

Types of management table

Node status management is divided into self-node management table,
participating node management table, and network management table.

1 The self-node management table manages the settings of the self-node.

2 The participating node management table manages the information of the
nodes of in-ring the network.

3 The network management table manages the common network information.
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The MVI156-FLN module conforms to the mandatory items in the following tables.
For more information refer to Status Data (page 109).

Table name Information Conforming level
Own-node Node number Mandatory
_rp:t:}:gement Area 1 data top address Optional (Supported)
Area 1 data size Optional (Supported)
Area 2 data top address Optional (Supported)
Area 2 data size Optional (Supported)
Upper layer status Mandatory
Token watchdog time Optional (Supported)
Allowable minimum frame interval Optional (Supported)
time
Vendor code Optional
Manufacturer model name Optional (Supported: Vendor Model)
Node name Optional (Supported)
Protocol type Optional (Supported)
FA link status Mandatory (Supported)
Own-node status Mandatory (Supported)
Participating Node number Mandatory (Supported)
nmoadneagement Upper layer status Mandatory
table Area 1 data top address Mandatory
Area 1 data size Mandatory
Area 2 data top address Mandatory
Area 2 data size Mandatory
Allowable refresh cycle time Optional (Supported)
Token monitoring time Optional (Not Supported)
Allowable minimum frame interval Optional (Supported)
time
FA link status Mandatory
Network Token holding node number Optional (Supported)
gsreagement Allowable minimum frame interval Mandatory

time

Allowable refresh cycle time

Optional (Supported)

Refresh cycle measurement time
(Current value)

Mandatory

Refresh cycle measurement time
(Maximum value)

Optional (Supported)

Refresh cycle measurement time
(Minimum value)

Optional (Supported)
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Own nhode management table

This table manages the data on the settings of the self-node.

1 The table is used to network parameter read and participation request

frames.

2 Management data is set from the FA link protocol upper layer at the node

startup time.

3 The node names and the top addresses and size of the transmitting area in
the common memory can be set from the network.

Own node management table

Table name Size

Description

(1) Node number (1 byte)

1to 254

(2) Area 1 data top address in (2 bytes)
common memory

Word address (0 to 0x1ff)

(3) Area 1 data size in (2 bytes)
common memory

Size (0 to 0x1ff)

(4) Area 2 data top address in (2 bytes)
common memory

Word address (0 to 0x1fff)

(5) Area 2 data size in (2 bytes)
common memory

Size (0 to 0x1fff)

(6) Upper layer status (2 bytes) RUN / STOP / ALARM / WARNING /
NORMAL
See status block (page 109) for additional
information

(7) Token watchdog time (1 byte) 1 to 255 (1 ms. Units)

(8) Allowable minimum frame (1 byte) 10 to 50 (in units of 100ms.)

interval

(9) Vender code (10 byte) Vender code

(10) Manufacture Model name (10 bytes)

Manufacture Model name , device name

(11) Node name (equipment (10 bytes)

Node name set by user

name)

(12) Protocol version (1 byte) 0x80 (fixed)

(13) FA link status (1 byte) in-ring / out-ring, etc.

(14) Self-node status (1 byte) Node number conflict detection, etc.

Participating Node Management Table

The node status of each node joining in the network is monitored by the
management table held by each node. Regarding the nodes joining the network,
this table handles the data to be managed for each node.

1 Ata start, participating node management table and the network
management table is created in accordance with the received token frame.
2 Upon receipt of each token frame, each node updates the participating node

management table.

3 Upon receipt of the participation request frame for new joining, the joining

node management table is updated.

4 When non-reception of a token frame of each node or a timeout is detected 3
times running, the corresponding node is deleted from the table.
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Table name Size Description

(1) Node number (1 byte) 1to 254

(2) Upper layer status (2 bytes) RUN / STOP / ALARM / WARNING /
NORMAL
See status block for additional information

(3) Area 1 data top address in (2 bytes) Word address (0 to 0x1ff)

common memory

(4) Area 1 data size in common (2 bytes) Size (0 to 0x1ff)

memory

(5) Area 2 data top address in (2 bytes) Word address (0 to 0x1fff)

common memory

(6) Area 2 data size in common (2 bytes) Size (0 to 0x1fff)

memory

(7) Allowable refresh cycle time (2 bytes) 1 ms. (unit)

(8) Token watchdog time (1 byte) 1 to 255 (1 ms. Units)

(9) Allowable minimum frame (1 byte) 1 to 50 (in units of 100ms.)

interval

(10) Link status (1 byte) in-ring / out-ring information, etc.

Network management table

This table manages the parameters related to the network status.

Table name Size Description

(1) Token holding node number (1 byte) Node currently holding a token
(2) Allowable minimum frame interval (1 byte) 1 to 50 (in units of 100ms.)

(3) Allowable refresh cycle time (2 byte) 1 ms. (unit)

(4) Refresh cycle measurement time (2 byte) 0 to 65535 (in 1 ms(unit)
(present value)

(5) Refresh cycle measurement time (2 byte) 1 ms. (unit)

(maximum value)

(6) Refresh cycle measurement value (2 byte) 1 ms. (unit)

(minimum value)

Upper Layer Status Read Definition

The node status is divided into two types: FA link protocol upper layer status
(referred to as the upper layer status) and FA link protocol status (referred to as

the FA link status).

Upper layer status

The upper layer status is divided into upper layer operation information and

upper layer error information.

Upper layer operation information

* RUN: Indicates that the upper layer program is running.
= STOP: Indicates that the upper layer program is at a stop.
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Upper layer error information

= NORMAL: Indicates that the upper layer is normal and both cyclic data and
message data are guaranteed.

»  WARNING: Indicates that there occurs an error that permits continuing
operation in the upper layer but both cyclic data and message data are
guaranteed.

= ALARM: Indicates that there occurs an error that does not permit continuing
operation in the upper layer and both cyclic data and message data are not
guaranteed.

Contents of error in the upper layer: Indicates the contents of an error in the
upper layer program.

The upper layer program means those that have an interface with the FA link
protocol upper layer, which for the MVI-FLN module is he ControlLogix
processor.

Upper Layer Status Table

Operation Information

Error information Run Stop

NORMAL The upper layer program is The upper layer program is at a stop
running and both cyclic data and but both cyclic data and message
message data are guaranteed. data are guaranteed.

WARNING The upper layer program is The upper layer program is at a stop
running with an error but both with an error but both cyclic data and
cyclic data and message data are  message data are guaranteed.
guaranteed.

ALARM Both cyclic data and message Both cyclic data and message data
data are not guaranteed. are not guaranteed.

The Upper Layer Status word is structured as follows:

Upper Layer Status Word

Bit Description Value
0to 11 Error Code (User Defined) 0x0001
12 reserved 0x1000
13 1=Warning, 0=No Warning 0x2000
14 1=Alarm, 0=No Alarm 0x4000
15 1=Run, 0=Stop 0x8000

The output blocks that transfer Area 1 and Area 2 data from the ControlLogix to
the MVI56-FLN module (blocks 1 to 38) update the Upper Layer Status through
word offset 247. The sample ladder logic uses the
FLNETMODULE.CONTROL.UpperLayerStatus controller tag to update the upper
layer status.

For example, to set a warning condition, set this controller tag as shown in the
following illustration:

+/ FLMETMODULE.COMTROL. Upperl aperStatus - la#2000 Hex INT
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You can monitor the Upper Layer Status from the Display Own Node Status
command in the Configuration/Debug menu.

“& MVI- FLNET - HyperTerminal

Reference

File Edit Wiew Call Transfer Help

FL-Met PARTICIPATION WODE 46 DATA:
Node Address : 4@ (B=not participating in network) (SELF NODE!)

TH Time : 100 {milliseconds)
MFT Time 10 180usec units
FA Link Status 60 (hex)

ULS 0000 (hex)

Area 1 ——> Top 4] Size : 50
Area 2 ——> Top: O Size : 100

Allowed RCT : 9

FL-Net PARTICIPATION NODE 46 DATA:
Node Address : &8 (@=not participating in network) {SELF NODE!)

TH Time : 108 {milliseconds)
MFT Time 10 100usec units
FA Link Status 60 (hex)

ULS 2000 {hex)

Area 1 —> Top (1] Size : S0
Area 2 —> Top: O Size : 100

Allowed RCT : 9

Connected 2:29:40 Auto dekect 57600 &-M-1 UM

FA link status

The information on link status is divided into two types: information shared on the
network and information to be managed by each node.

In-ring and out-ring of each node are managed in units of node. All information
except the above is shared on the network.

Message Description

Address overlapping detection Indicates that there is any overlapping setting in the common
memory of a node connected to the network.

Common memory setting Indicates that the setting in the common area of a node is

completion completed.

Common memory data validity Indicates that cyclic data is effective.

Upper layer operation signal error  Indicates that updating of the existence signal of the upper
layer cannot be recognized.

Node in-ring / out-ring Indicates the information managed to see whether each node
joins the network or secedes from it.

The MVI156-FLN module allows the processor to dynamically set the module to
out-ring and then again to in-ring state. The output blocks that transfer Area 1
and Area 2 data from the ControlLogix to the MVI156-FLN module (blocks 1 to 38)
updates word offset 246 which is reserved for this purpose (in-ring and out-ring
command).
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The sample ladder logic uses the FLNETMODULE.CONTROL.In_Out_
RingCommand controller tag to update this register. Setting a value of 0 will not
interfere on the module regular functionality (it will go in-ring once finds other
nodes in the network as defined in the protocol specification)

+ FLMETMODULE .CONTROL.In_Out_RingCommand i} Decimal |[INT

In order to monitor the in-ring and out-ring state the user can refer to the FA Link
status which according to the protocol specification is defined as follows:

Ll fofof [ [ 1]

Node status on in-ring/fout-ring —(0: in-ring, 1: out-ring)

Communication invalidity — (0: not detected, 1: detected)

Reserved

Upper layer operation signal error

Common memory data validity notification

¥ ¥ ¥y ¥y yvy

Common memory (top address/size) setting completion

)

Address overlapping detection

Figure 4 LKS Data

You can monitor the FA Link Status through the
FLNETSTATUS.Own_node.FA _link_status. For this example bit 0 is currently set
as 0 (MVI56-FLN is in-ring)

+ FLMETSTATUS Own_node.FA_link_status Z#0110_0000 Binary SIMT

Setting a value of 1 to FLNETMODULE.CONTROL.In_Out_RingCommand
controller tag will set the MVI56-FLN module as out-ring:

+/ FLWETMODULE.COMTROL.In_Out_RingCommand 1 Decimal |INT

= Version 1.04 or higher: The out-ring state can be checked by the FA Link
status which now indicates that all bits are set to 0 (out-ring).

= Older Versions : The out-ring state can be checked by the FA Link status
which now indicates that bit 0 is set to 1 (out-ring).

+/ FLMETSTATUS.Own_node. FA_link_status Z#0000_000oo Binary  |SINT

You can observe that the LER/LE LED will be asserted to indicate that the
module was set out-ring.

Setting a value of 2 to FLNETMODULE.CONTROL.In_Out_RingCommand
controller tag will set the MVI56-FLN module again to in-ring:

| + -FLMETMODULE.COMTROL.In_Out_RingCommand 2 Decimal |IMT
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= Version 1.04 or higher: The in-ring state can be checked by the FA Link
status which now indicates that bit 0 is set to 1 (in-ring)

= Older Versions: The in-ring state can be checked by the FA Link status
which now indicates that bit O is set to O (in-ring)

+ FLMETSTATUS Own_node.FA_link_status Z#0110_0001 Binary SIMT

Self-node status

This is the information on self-node status to be given to the upper layer.

Message

Description

Self-node number conflict

Indicates the management information on node number
conflicted to see whether any node having the same node
number as the self-node setting exists on the network or not.

Token monitoring time error

Indicates the error notice information that transmit processing
has not been completed within the token monitoring time set
in the self-node.

Receive waiting status

Indicates that no frame has been received at network
initialization, being a frame receive waiting status.

Initialize error

Indicates an error is found in an initial setting or resetting
parameter.

Timer Types

Message

Description

Token monitoring time

Set from the upper layer (in units of 1 ms).

Allowable refresh cycle time

Calculated from the refresh time only for cyclic transmission.

Refresh cycle measurement
time

Measurement value in a circulation of a token: Present value.
The maximum value and the minimum value from the start time
are held. (in units of 1 ms).

Allowable minimum frame
interval time

Set from the upper layer. The maximum value on the network
is effective. (in units of 100 microseconds).

Joining token detection time

Fixed value (3 seconds)

Participation request frame
transmission waiting time

Fixed value (self-node number x 4 ms)

Three-circulation waiting time

Fixed value (3 seconds)

Token holding timeout time

Within this time after receipt of a token directed to the self-
node, a token must be transmitted to the next node.

Trigger frame transmission
waiting time

Fixed value ((self-node number mod 8) x 4 ms)

Page 94 of 139

ProSoft Technology, Inc.
June 6, 2008



Reference MVI156-FLN ¢ ControlLogix Platform
FA Control Network Communication Module

3.3.2 Lower Layer Protocol

Address Setting

Controller programs

I

l

Controller mterface
FA link protocol layer
il '
UDP layer ———  Port No.
IP layer —t IP address

Data link laysr ——— MAC address
\ y

Fhyzical layver

IP address
The IP address is set from the upper layer of the FA link protocol.
The sub-network mask is also set from the upper layer of the FA link protocol.

The default value of the transmission source is specified as 192.168.250.N (N =
node No.: 1 to 125).

The default value of the transmission destination is specified as
192.168.250.255.

Remarks: For the IP address, it is recommended that class C is used and that
the lower host address is matched with the FA link protocol node No

251 2:.5- 2:7 ié- 27 2..-
1 1|0 | X Network address Host address
5 A
——
Fixed

MAC address
As the MAC address, the default set in the unit is used.

Port number

For reception
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= Cyclic transmission port number (for system: 55000 fixed)
» Message transmission port number (for system: 55001 fixed)
= Participation request frame port number (for system: 55002 fixed)

For transmission
» Transmission port number (for system: 55003 fixed)

3.4  FL-net Node Configuration Parameters
3.4.1 Node Number
Node number is set by software configuration file (FLNET.CFG) using
HyperTerminal. As the initial value, a node number is set from the FA link
protocol upper layer. Without a node number, the node is inoperable. When a
node number conflict is detected before joining the network, it does not transmit
any frame. The range of the node address is 1 to 254.
3.4.2 Top address and data size of common memory transmitting

area

These parameters can be set from the upper layer or by a network parameter
write message.
When nodes receive a network parameter write message for setting these
parameters, the node secedes from the network and rejoins this network in the
halfway participation status.
Unless they are set from the upper layer, the node is regarded as having no
transmitting area. At this time, however, a token is exchanged.
The range of top address and size of areas 1 and 2 of common memory are as
follows:
1 Top address of common memory area 1: (0...16#1FF)
2 Data size of common memory area 1: (0...16#200)
3 Top address of common memory area 2: (0...16#1FFF)
4 Data size of common memory area 2: (0...16#2000)
3.4.3 Node name (equipment name)
This can be set from the upper layer or by a network parameter write message.
When it is set from the network by using message transmission, the node does
not secede from the network if only the node name is changed, continuing
communication. The node name is set in ASCII character set up to 10
characters.
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3.4.4 Token monitoring time

This time value is peculiar to each node. This time value is set from the FA link
protocol upper layer as the initial value. If this value is not set, the node is
inoperable.

The token monitoring time is notified to all nodes as information on the frame
header. Each node uses the value on the frame from each node as a value of the
monitoring time until token holding node releasing the token.

The watchdog time is set as 1 to 255 in the unit of 1 millisecond.

3.4.5 Allowable minimum frame interval

This interval value is a peculiar to each node. This value is set from the FA link
protocol upper layer as the initial value. If this value is not set, the node is
inoperable.

The allowable minimum frame interval is set to 0 to 50 (in units of 100
milliseconds).

The allowable minimum frame interval means the following 2 contents:

= Time from receiving a token directed to the node until transmitting any frame
from the node.

» Time of transmitting frame interval. (From the end of the previous frame until
the beginning of the next frame) The allowable minimum frame interval of
each node is notified to all nodes as information on the frame header. Each
node obtains the maximum value from it and recognizes it as the allowable
minimum frame interval to use.

Important Note: For this module to operate correctly on an FL-net network, this parameter must
be set to a value of 20 or more for all nodes on the network. If nodes on the network have values
less than 20 for this parameter, the module may not be able to join the network.

3.4.6 Allowable refresh cycle time

Each node always monitors the message frames in the network in the period
from receipt of a token until receipt of the next token to the node. If there is no
message frame in the network in this 1 cycle, this cycle time x 1.2 is specified as
the allowable refresh cycle time.

When the network is started, the allowable refresh cycle time is set to "0". When
a token directed to the node is received 3 times at the start-up, a refresh cycle
measurement will be started. Accordingly, the network does not perform
message transmission before a token is circulated once.

A node that joins in the halfway participation status, starts measuring the refresh
cycle time after the third token reception to the node.

The allowable refresh cycle time is dynamically determined depending on the
number of nodes joining the network.
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3.4.7 Memory Resources

The module provides 8700 words for shared Area1 and Area2 common memory.

35 FL-net Protocol and network

3.5.1 Understanding the Basics of FL-net

The MVI156-FLN module is equipped to use with 10Base-T FL-net (Version 2.00)
Systems.

The basic configuration of a 10Base-T FL-net System consists of one hub to
which nodes are attached in star form through twisted-pair cable.

Number of Connectable Nodes and Node Numbers

Up to 254 nodes can be connected to an FL-net network. Each node is assigned
a node number from 1 to 254.

Node number Applications

1to 249 Used for standard FL-net (Version 2.00) devices.

250 to 254 Used for FL-net (Version 2.00) maintenance purposes.

255 Reserved for internal system use. (used for broadcasting not available to
users)

0 Reserved for internal system use.

Assignment of common memory

» Two data areas "area1 and area2" can be assigned for a node.

* Area 1 has 512w and area 2 has 8192w. (1w=16bits)

= Both areas can be assigned at any word-size within the maximum.
» Both areas are defined by the top address and size of the area.

Area 1 Area 2
( (
Topaddress _| Top address __|
[ —_—
L
512w < }ize size
8192w < '
\
\
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Data Communications

FL-net supports data communications by cyclic transmission and message
transmission.

Cyclic transmission

+ Message transmission

Cyclic data

Message data
with token

= (e.g. read memory)

Multi-access data exchange between Peer to peer messaging (read / write memory or
controllers parameters)

Transmission Cycle

With cyclic communications, the Common Memory is refreshed on a fixed cycle
time. Message communications are controlled so that the Common Memory
refresh time does not exceed the allowable refresh cycle time.

Each node constantly monitors the message communications frames that travel
through the network from the time it receives one local-node-directed token until
it receives the next local-node-directed token. When no message
communications frame travels through the network in a single cycle, 120% of the
cycle time value becomes the allowable refresh cycle time. In this way the
allowable refresh cycle time is actively determined according to the number of
nodes in the network.

Common memory is divided by each node not to be overlapped.

Share the same data in a system by each node's data broadcasting.
» Data on the common memory is refreshed cyclically.
= User can use the common memory as global area in the node.

T | \
\"’Noue 1 '—P Mndez'-P Nndea’-P Node n'-PMnue 11'-’)

Node 1 Node 1 Node 1 = Node 1 =t Node 1
MNode 2 Node 2 Mode 2 T Node2 1% Node?2
Node 3 Node 3 Node3 T Node3 [~ Node3 | \Common
Mode 4 Mode 4 Mode 4 Mode 4 MNode 4 memaory
~ ~ ~ 1T Noden ™ -~
Node 12 MNode 12 Mode 12 Mode 12 [* Node 12
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Multiple frames of cyclic data

= Multiple frames may be used if the transmitting area size exceeds the frame
data size that is 1024 byte.

* A node receiving multiple frames, the node shall update the area after
receiving all frames from sending node.

Commeon Memory

Area 1 Data

r}
scratch memeory..-

A

e L
o e W
ot .

Area 1 Data Area 2 Data J
| e
SendFrame #1 i .. SendFrame #2
-"\-.. L, -
H |Area 1 Data Area 2 Data H Area 2 Data
— — —
1024 byte

3.5.2 Data Frame ID of FL-net

When review the network with an analyzer such as Ethereal the user can
examine the protocol frames and use the table below to determine the

transaction type.

Data Frame ID: Transaction Code

Transaction Code

Application

0 to 59999 Transparent mode message frame
60000 to 64999 Reserved

65000 Cyclic frame (with token)

65001 Cyclic frame (without token)

65002 Participation request frame

65003 Byte block read frame (request)

65004 Byte block write frame (request)

65005 Word block read frame (request)

65006 Word block write frame (request)

65007 Network parameter read frame (request)
65008 Network parameter write frame (request)
65009 Stop command frame (request)

65010 Start command frame (request)

65011 Profile read frame (request)

65012 Trigger frame

65013 Log data read frame (request)

65014 Log data clear frame (request)
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Transaction Code Application

65015 Echo back message frame (request)
65016 to 65202 Reserved (for future expansion)

65203 Byte block read frame (response)

65204 Byte block write frame (response)

65205 Word block read frame (response)

65206 Word block write frame (response)

65207 Network parameter read frame (response)
65208 Network parameter write frame (response)
65209 Stop command frame (response)

65210 Start command (response)

65211 Profile read frame (response)

65212 Reserved

65213 Log data read frame (response)

65214 Log data clear frame (response)

65215 Echo back message frame (response)
65216 to 65399 Reserved (for future expansion)

65400 to 65535 Reserved

3.5.3 Message Transmissions

»= A token holding node can send up to one message frame.
= 1:1 transmission and 1:N transmission are provided.
» Message acknowledges is available for 1:1 transmission.

1:1 transmission A ACK

3

| | A |
Hu-de1’ Nouea| - Node 12’

Token holding node

1:N transmission

Broadeast

Token holding node
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The transmitting side re-sends a message
with the same serial number as the previous one
because ACK is not sent back.

Transmitting side

[~ Time out ;1
st e Y
ACK Ag:&_éK ﬂ;;:ZK
#1
Receiving side
Type of message ACK response Re-send Sequence No. control
1:1 message transmission Yes Yes Yes
1:N message transmission No No Yes
Message Transmission Services
Type of message service Remarks
Read byte block data Not supported
Write byte block data Not supported
Read word block data Not supported
Write word block data Not supported
Read network parameter Supported
Write network parameter Not supported
Start operation Not supported
Stop operation Not supported
Read profile Supported
Read log data Supported
Clear log data Supported
Transparent mode message Not Supported
Echo back message Supported

3.5.4 Message Transmission Function

Message transmission is a function that supports non-cyclic data exchange
between nodes. The MVI56-FLN module does not support the optional
messaging functions except in response to Log Data request messages as
follow:

Log data read: Function reads the log data on a specified node.

» (Request) No data division.
= (Normal response) 512 bytes
= (Error response) The data division includes an error code.
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Log data clear: Function clears the log related to a specified node.

» (Request) No data division.
= (Normal response) No data division.

= (Error response) The data division includes an error code.

Items provided for "Log Data Read" service

Major items

Minor items

Implemented
(Y) or not(N)

Transmission /
reception

Total number of transmission at socket unit *

Y

Total number of transmission errors at socket unit *

Number of Ethernet transmission errors

Total number of receptions *

Total number of reception errors *

Frame types

Number of Ethernet reception errors

Number of tokens transmitted

Number of cyclic frames transmitted

Number of peer-to-peer messages transmissions

Number of broadcast messages transmissions

Number of tokens received

Cyclic
transmission

Number of cyclic frames received

Number of peer-to-peer messages received

Number of broadcast messages received

Number of cyclic reception errors *

Number of cyclic address size errors

Number of cyclic CBN errors

Message
transmission

Number of cyclic TBN errors

Number of cyclic BSIZE errors

Number of message retransmissions *

Number of message over-retransmissions *

Number of message reception errors *

Number of message version-of-sequence number errors

Number of message sequence number retransmissions

recognized

<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|<|=<|<|<|<|<|<|z|<|<|z|<

ACK-related

Number of ACK errors *

Number of ACK version-of-sequence number errors

Number of ACK sequence number errors

Number of ACK node number errors

Number of ACK TCD errors

Token-related

Number of token multiplications recognized *

Number of tokens discarded *

Number of tokens re-issued *

Number of token holding timeouts

Number of token monitoring timeouts

<|=<|=<|=<|=<|=<|=<|=<|=<]|=<
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Major items

Minor items

Implemented
(Y) or not(N)

Total service
time

Number of frame waiting states *

Y

Number of participations *

Number of self-exits *

Number of exits by skipping *

Status 1

Number of exits of other nodes recognized *

Status 2

List of participation recognized nodes

Vendor definable
area

Self exits

Exits by skipping

Exits of other nodes

Spare

Node holding token

Network allowable min frame interval

Network allowable refresh cycle time

Current measured refresh cycle time

Maximum refresh cycle time

Minimum refresh cycle time

<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<]|=<

3.5.5 Data volume and number of frames

The frame structure for cyclic transmission depends on the data volume

consisting of area 1 and area 2.

1 When the data volume is 1024 bytes or less: This data is transmitted by one

frame.

Figure when the transit data volume is 1024 bytes or less

FA link header Area 1 data Area 2 data

F3

1024 bytes or less

v
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2 When the data volume exceeds 1024 bytes: This data is transmitted by 2
frames of more in divided form.

FAlirk heacer Area 1 data Area 2 data

&

1024byte

(a) 1=t transmit data

F4link heacer Area 1 data Arza 2 data

F
L 4

1024byte

ibi 2nd and subsequent transmit data

FAlink header Area 2 data

F 3
v

1024byte

Figure when the transmit data volume exceeds 1024 bytes

Two or more divided frames are continuously sent in the token held state.

3.5.6 Network Management

* Node addition can be done while FL-net system is running.
= System is running even if any node will be failure.
= Every node knows state all other nodes.

Every node manages In-ring and Out-ring of nodes
» One token is circulated among all nodes in the FL-net and

Token is monitored by the time of each node.
If a node does not send the token, next node will reissue it in a fixed time.

= Qut-ring management

If a node does not send the token, every node will recognize the node failure.
* In-ring management

New node sends a participation request frame and every node monitors it.
= Node state management

Network status and upper layer status are attached in the cyclic frame.
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3.5.7 Masterless Transmission Management

Token
Basically, while a node holds a token, the node can transmit data.

In the following two cases, however, transmission is enabled without a token.
That is, one is reissue of token due to a token monitoring time is up and the other
is a transmission of participation request frame when the node has not joined in
the network.

1 Inthe FL-net, a single token is circulated among nodes. A node receiving a
token, this node will hold the transmission right until it releases the token to
the next node.

The token is circulated among all the nodes joining in the FL-net.

The token can be transmitted together with cyclic data.

The token can also be circulated without any data.

The token is monitored by the timer of each node. If the token is not sent in
the network for a fixed time, another token will be reissued automatically.

6 If there are two tokens in the network, they are unified into one.

b wWN

Token flow
Only one token exists in the network.

A frame including a token (token frame) is provided with a node number of
destination and node number of token transmitting side. Each node becomes a
token holding node when a match is found with the destination node number of
the received token frame.

The token rotation order is determined in the ascending order of node number.
The node with the largest node number releases a token to the node with the
smallest node number.

Time Node #1 Mode #2 ‘ MNode #3 ‘ | Node®N
N4

Token

‘ Maode #1 Mode #2 | Mode #3 ‘ __________ MNods #4

\\ ,.;ﬂ

| Token
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Token and frames

As patterns of the frames to be sent with a token, the following 6 types are
available.

1 When there is no cyclic data to be sent: Only a token is transmitted.

2 When there is only cyclic data: a token is transmitted together with cyclic
frame.

3 When there is only cyclic data and this cyclic data is sent in divided form:
Only the cyclic frames are transmitted and a token is attached to the last
cyclic frame.

4 When there is only message data: The message frame is transmitted and
then a token is transmitted.

5 When there are cyclic data and message data: The message frame is
transmitted and then the cyclic frame is transmitted together with a token.

6 When there are cyclic data and message data and the cyclic data is sent in
divided form: The message frame is transmitted and then only the cyclic
frames are transmitted and a token is attached to the last frame.

{: 1 } Token
{:2} Token + Cyclic data
(3) Cyelic data Token + Cyclic data
{:._1} DMleszape data Token
{:5} Meszage data Token + Cyclic data _
{6} Meszage data Cryclic data 3 Token + Cyclic data ’.
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3.5.8 FAlink protocol

In-ring and out-ring management

In-ring and out-ring of other nodes

At network initialization, each node monitors the line until the joining token
detection time is up. If the node monitors token flow, the node considers it as a
halfway participation state and performs the processing of (1) below. In the other
case, if the node does not monitor any token, the node considers itself as a
network start-up state and performs the processing of (2) below.

1 When monitoring a token flow (halfway participation state)

When monitoring a token flow within the joining token detection time, it is
recognized that a link is already established.

At this time, the node waits for transmission of a participation request frame
until the token is circulated 3 times. In this period, a node number conflict
check and an address overlapping check of common memory are made by
the received frames and the participating node management table is updated.
If any address overlapping is detected, the node set the common memory top
address and data size of areas 1 and 2 to 0 and shall not transmit cyclic data.
At the same time, the node sets the address overlapping flag, and resets the
common memory data validity flag.

When no error is found in node number, the node will send out a participation
request frame after the participation request frame transmission waiting time
is up. The participation request frame is transmitted regardless of token
holding.

A node that has recognized a node number conflict does not transmit a
participation request frame and does not join the network. The node number
conflict error shall be notified to the upper layer.

When a token for the self-node is not received after the third circulation
though the node joined the network by the participation request frame, this
node transmits a participation request frame again. Token monitoring is
performed for the joining token detection time. When a token is received, the
node is put into a halfway participation status. When no token is received, it is
put into a network startup status that will be described later.

2 When receiving no token (network startup status)

When no token is monitored during the joining token detection time, the node
transmits a trigger frame after the remainder of (node number/ 8) x 4
milliseconds. If a trigger frame is received before the node transmits its
trigger frame, the node shall transmit no trigger frame.

When the participation request frame transmission waiting time (node number
x 4 milliseconds) is up after a first trigger frame reception, each node
transmits its participation request frame.

During the participation request frame reception waiting time (1200
milliseconds) after a first trigger frame reception, a conflict check of node
number and an address overlapping check are made and the participating
node management table is updated, thus each node shall wait for all nodes to
transmit participation request frames.

Page 108 of 139 ProSoft Technology, Inc.
June 6, 2008



Reference MVI156-FLN ¢ ControlLogix Platform
FA Control Network Communication Module

A node that recognized address overlapping by the participation request
frame reception from other nodes sets the common memory top address and
common memory size of areas 1 and 2 to 0 and does not transmit cyclic data.
At the same time, the node set the address overlapping and reset the
common memory data validity flag.

The node having the smallest node number transmits a token first according
to the participating node management table after the participation request
frame reception waiting time is up.

A node that recognized conflict of node number does not transmit and receive
data at all. A joining error in the network shall be notified to the upper layer.

A conflict of node number / address overlapping check are made when the
node does not yet join the network. At the initial startup status, a conflict of
node number / address overlapping check are made for both nodes that
transmitted a participation request frame and nodes that did not transmit it. If
overlapping is detected, the corresponding processing is performed.

When a node does not receive even one frame during the participation
request frame reception waiting time, the node executes the start up
sequence from monitoring the token for the joining token detection time. If the
existence of other nodes is not recognized in the period from transmission of
the third participation request frame until the participation request frame
reception waiting time is up, the node sets a frame waiting flag. The node
continues to resend a participation request frame until the network is
established.

In case other nodes have fallen off and only one node remains during token
circulation with the result that the node waits for a trigger frame or a token
frame, the above is also applicable.

3.6 Error and Status Data
3.6.1 Status Data

Status Input (Read) Data Block

Offset Description Length
0 Write Block ID Requested (0 &-1) 1

1 FA_link status & Own status 1

2 Number of Nodes Active 1
3t018 Participation List 16

19 to 34 Nodes With Active Data 16

35 Token Node & MFT 1

36 Allowable refresh cycle time 1

37 Current refresh cycle time 1

38 Maximum refresh cycle time 1

39 Minimum refresh cycle time 1

40 Frames waiting to send 1

41 Node Number & protocol 1

42 FL-Status & Own Status 1
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Offset Description Length
43 Top Area 1 1
44 Size Area 1 1
45 Top Area 2 1
46 Size Area 2 1
47 Upper Layer Status 1
48 Watchdog Timeout & MFT 1
49 to 53 Vendor Code (10 bytes) 5
54 to 58 Vendor Model (10 bytes) 5
59 to 63 Node Name (10 bytes) 5
64 Network Token Node & MFT 1
65 Network Allowable refresh cycle time 1
66 Network current refresh cycle time 1
67 Network maximum refresh cycle time 1
68 Network minimum refresh cycle time 1
69 to 99 Reserved for future use 31
100 Program scan counter 1
101 to 102 Product Code 2
103 to 104 Revision 2
105 to 106 Operating system revision 2
107 to 108 Run number 2
109 Block read count 1
110 Block write count 1
111 Block parse count 1
112 Block error count 1
113 to 248 Reserved for future use 136
249 Read Block ID (-1 or 0) 1

3.7 FL-net Device Profile for MVI56-FLN Module

3.7.1 Text Notation of Profile

Name of Parameter Characters used Data type [Type] Text Notation (Length),
[Printable String type], (content)
(length), (characters)

Version of device profile 6, "COMVER" INTEGER 1,1

common specification

System parameter ID 2,"ID" Printable String 7, "SYSPARA"

System parameter revision 3, "REV" INTEGER 1,0

number

System parameter revision 7, "REVDATE" [INTEGER], 2, (0001 to 2, 2006

date 9999), 15

[INTEGER], 1,(01t012), 4 59

[INTEGER], 1, (01 to 31)
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Name of Parameter Characters used Data type [Type] Text Notation (Length),
[Printable String type], (content)

(length), (characters)

Device type 10, "DVCATEGORY" Printable String 5, "OTHER"

Vendor name 6, "VENDOR" Printable String 24, "PROSOFT
TECHNOLOGY, INC."

Product name 7, "DVMODEL" Printable String 9, "MVI56-FLN"

Abstract Syntax of Profile

1) Type Definition

OtherRecord: := SEQUENCE
{
syspara SysparaType
}

SysparaType: := SEQUENCE
{
nameCOMVER NameType
paraCOMVER INTEGER
namelD NameType
paralD NameType
nameREV NameType
paraREV INTEGER
nameREVDATE NameType
paraREVDATE DateType
nameDVCATEGORY NameType
paraDVCATEGORY NameType
nameVENDOR NameType
paraVENDOR NameType
nameDVMODEL NameType
paraDVMODEL NameType
}

2) Value Definition

{

syspara {
nameCOMVER "COMVER",
paraCOMVER 1,
namelD "ID",
paralD "SYSPARA",
nameREV "REV",
paraREV 0,
nameREVDATE "REVDATE",
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paraREVDATE {
year 2006,
month 5,
day 30
h

nameDVCATEGORY "DVCATEGORY",

paraDVCATEGORY "OTHER",

nameVENDOR "VENDOR",

paraVENDOR "PROSOFT TECHNOLOGY, INC.",

nameDVMODEL "DVMODEL",

paraDVMODEL "MVI156-FLN"

}

MVI56-FLN Transfer Syntax Data Array (Coding)

|dentifier
30

Length
8180

|dentifier
30

Length

7E |dentifier

Length  Content

13
02
13
13
13
02
13

06
01
02
07
03
01
07

"COMVER"
1

"D"
"SYSPARA"
"REV"

0
"REVDATE"

|dentifier

Length [ Content

30

0A

Identifier Length  Content

|dentifier

13
13
13
13
13
13

0A
05
06
18
07
09

02 02 07D6

02 01 05

02 01 1E
Length  Content

"DVCATEGORY"

"OTHER"

"VENDOR"

"PROSOFT TECHNOLOGY, INC."

"DVMODEL"

"MVI56-FLN"
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MVI56-FLN Profile Data Array

Relative Address

0 1 2 3 4 5 6 7 8 9 A B C D E F
00 30 81 8 30 7E 13 06 "Ct "O" "M v "E" "R" 02 01 1
100 13 02 "I ‘ot 13 o7 s 'y S " A" "R" A" 13 03 "R"
20 "E* vt 02 01 6o 13 o7 "R "E* V* "D A" "T" "E" 30 OA
3 02 0 o D6 02 01 05 02 01 1E 13 O0A "D V¢ "C" A"
4 T "B "¢* "0 "R* "y 13 05 O "T" "H* "B* "R" 13 06 V!
5% "E* "N D O "R" 13 18 " "R" O "Ss" "Oo" P T """ T
60 "e* "C* "WH* "N "O" "L "Oo" "G "y "' " "I" "Nt 13
70 o7 "D* Vv "M* "O" "D* "E" "L 13 09 /A N

80 IIFII llLll IINII

3.8

Communications Management Tables

Node status is managed using three types of management tables: Own node
management tables, participating node management tables, and network

management

3.8.1 Own Node Management Table

The own node management table manages the local node settings.

Item Bytes Contents (data range)

Node number 1 byte 1to 249

Common Memory Area 1 first word 2 bytes Word address (0 to 0xff)

Common Memory Area 1 data size 2 bytes Size (0 to 0x200)

Common Memory Area 2 first word 2 bytes Word address (0 to 0x2000)

Common Memory Area 2 data size 2 bytes Size (0 to 0x200)

Upper layer status 2 bytes RUN / STOP / ALARM / WARNING /
NORMAL

Token monitoring time 1 byte Unit: 1 ms

Minimum allowable frame interval 1 byte Unit: 100 _s

Vendor code 10 bytes Vendor code

Manufacturer model 10 bytes Manufacturer model, device name

Node name (equipment name) 10 bytes User-defined node name

Protocol version 1 byte 0x80 (fixed)

FA link status 1 byte Participating, not participating, etc.

Local node status 1 byte Duplicate node number detection, etc.
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3.8.2 Participating Node Management Table

The participating node management table manages information on the nodes in

the network.

Item Bytes Contents (data range)

Node number 1 byte 1 to 254 if participating (a zero in this
field for a node indicates the node is
not participating on the network)

Upper layer status 2 bytes RUN / STOP / ALARM / WARNING /
NORMAL

Common Memory Area 1 data first word 2 bytes Word address (0 to 0x1ff)

Common Memory Area 1 data size 2 bytes Size (0 to 0x200)

Common Memory Area 2 data first word 2 bytes Word address (0 to 0x1fff)

Common Memory Area 2 data size 2 bytes Size (0 to 0x2000)

Minimum allowable refresh cycle time 2 bytes Unit: 1 ms

Token monitoring time 1 byte Unit: 1 ms

Minimum allowable frame interval 1 byte Unit: 100 ms

Link status 1 byte Participating, not participating, etc.

3.8.3 Network Management Table

The network management table manages information that is shared by all nodes

on the network.

Item Bytes Contents (data range)

Token holding node number 1 byte Node currently holding the token
Minimum allowable frame interval 1 byte Unit: 100 _s

Allowable refresh cycle time 2 bytes Unit: 1 ms

Refresh cycle measurement value 2 bytes Unit: 1 ms

(current)

Refresh cycle measurement value 2 bytes Unit: 1 ms

(maximum)

Refresh cycle measurement value 2 bytes Unit: 1 ms

(minimum)
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3.8.4 Cyclic Transmission

Cyclic transmission is used to transmit cyclic data. The data is shared by each
node through the Common Memory (shared memory) function.

FL-net {Ver. 2.00) )
|r\-:-:e3| . Mode . | chenl .

\4
\4

' |h.u:de1| . Node 2

-
Mode1 [ Moge1 || Medet [P Mozl [P Meded
Mode2 (% Modez [P mMode2 [P Nodez [~ mode:
Noded [®] Noded | Modea [P Nosez [P Node2
Ciomman
boded (%] Noces || Noded [ Nosed [P Nosed Memory
Node... i Node . | Mode .+ Mode.. [ Mode._.
1
Moden [ moden Moden [ Moden [  Moden y

3.8.5 Volume of Transmission Data

An area of 0.5Kwords + 8Kwords = 8.5Kwords is provided for the whole network.

The maximum quantity of data that can be transmitted by a single node is
8.5Kwords. One word is equal to two bytes.

=18 e
= =

Area 0.5 Kwords

> Common Memaory Area

Aread £ Kwords

3.9 State Transition Diagram

This chapter describes the state transition.

3.9.1 A. State definitions

1 Initialization monitoring state: Waits for an initialization request from the upper
layer and judges if the network link is established

2 Network initialization state: Link establishment state from a link non-
establishment state.
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3 Halfway joining initialization state: Up to the time when the self-node joins the
network in the link establishment state.

4 Token waiting state: State where a token is not held in the link joining state.

5 Token holding state: State where a token is held in the link joining state.
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3.9.2 B. Initialization monitoring
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State
Waiting for initialization request from upper layer

Because necessary information for joining the network such as self-node No. is
not set, a joining operation cannot be started.

The node waits until the parameters that permit joining the network are set by the
upper layer.

Waiting for joining token detection timeout Time for judging the current network
status. The time starts after an initialization request from the upper layer is
accepted. The monitoring time shall be 3 sec.

If even a token is received within this monitoring time, the network is judged as
an operating status. When the network is in the operating status, the self-node in
the network is put into the halfway joining initialization state.

When the network is not in the operating status, the self-node will join the
network at network initialization.

Page 118 of 139 ProSoft Technology, Inc.
June 6, 2008



Reference MVI156-FLN ¢ ControlLogix Platform
FA Control Network Communication Module

3.9.3 C. Network initialization
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3.9.5 E. Waiting for token
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3.9.6 F. Token holding
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3.9.7 G. Message transmission state transition
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3.9.8 H. Message reception state transition
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3.10 Glossary
Term Definition
ACK At communication by message transmission, the data receiving

side notifies the transmitting side that the data has been received.
This is used only for 1:1 message transmission.

Allowable minimum frame
interval

This is the minimum value of frame interval that allows a node to
receive a frame.

Allowable refresh cycle time

This time is used for a node to judge whether message
transmission should be performed or not.

Bit area

This means a 1K-byte area in the common memory.

Common memory

A function that permits using a memory in common between
nodes under cyclic transmission is provided.

Cyclic transmission

This function supports cyclic data exchange that occurs between
nodes.

Ethernet The physical layer and data link layer of the FA link protocol are
specified.
FA network This is an abbreviation of the FA control network.

Joining token detection time

This is the time to judge whether the network is in operation or not
when joining the network. If a token is detected within this time,
the network is regarded as being in operation.

Message transmission

This function supports non-cyclic data exchange that occurs
between nodes.

Network management table

This table manages the common parameters on the network.

Participating node
management table

This table manages the status of each node participating in the
network.

Resend function

If ACK is not sent back from the receiving side at 1:1 message
transmission, this function permits the transmitting side to resend
a message.

Self-node management table

This table manages the information on the self-node.

Sequence number

This number is used to identify a message as a unique one at
message transmission.

Version number

This number is used for message transmission. The version
number is initialized by random number when a node is started.

Token monitoring time

This means the timeout period in which each node holds a token.

Word area

This means a 16K-byte area in the common memory.
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Support, Service & Warranty

In This Chapter
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Be sure and read the full Warranty that can be found on our web site at
www.prosoft-technology.com for details and other terms and conditions. The
content in this summary is subject to change without notice. The content is
current at date of publication.

ProSoft Technology, Inc. strives to provide meaningful support to its customers.
Should any questions or problems arise, please feel free to contact us at:

Internet Web Site: http://www.prosoft-technology.com/support
E-mail address: support@prosoft-technology.com

Those of us at ProSoft Technology, Inc. want to provide the best and quickest
support possible, so before calling please have the following information
available. You may wish to fax this information to us prior to calling.

1 Product Version Number
2 System architecture
3 Network details

In the case of hardware, we will also need the following information:

Module configuration and contents of file

Module Operation

Configuration/Debug status information

LED patterns

Information about the processor and user data files as viewed through the
development software and LED patterns on the processor

6 Details about the networked devices interfaced, if any

b wnN P

For technical support calls within the United States, an after-hours answering
system allows pager access to one of our qualified technical and/or application
support engineers at any time to answer your questions.

4.1 How to Contact Us: Sales and Support
All ProSoft Technology Products are backed with full technical support. Contact
our worldwide Technical Support team and Customer Service representatives
directly by phone or email:
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4.2

USA / Latin America (excluding Brasil) (Office in California)

+1.661.716.5100

+1.661.716.5101 (Fax)

1675 Chester Avenue, 4th Floor

Bakersfield, California 93301

U.S.A

+1.661.716.5100, support@prosoft-technology.com
Languages spoken include: English, Spanish

Asia Pacific Sales (office in Malaysia)

+603.7724.2080

+603.7724.2090 (Fax)

C210, Damansara Intan,

1 Jalan SS20/27, 47400 Petaling Jaya

Selangor, Malaysia

+603.7724.2080, asiapc@prosoft-technology.com
Languages spoken include: Chinese, Japanese, English

Asia Pacific Support (office in China)

+86.21.64518356 x 8011

+86.21.64756957 (Fax)

4/F, No. 16 Hongcao Road

Shanghai, China 200233

China

+86.21.64518356 x 8011, zhang@prosoft-technology.com
Languages spoken include: Chinese, English

Europe / Middle East / Africa (office in Toulouse, France)

+33 (0) 5.34.36.87.20

+33 (0) 5.61.78.40.52 (Fax)

Zone d'activité de Font Grasse

17, rue des Briquetiers

F-31700 Blagnac

France

+33 (0) 5.34.36.87.20. support.emea@prosoft-technology.com
Languages spoken include: French, English

Brasil (office in Sao Paulo)

+55.11.5084.5178

Rua Vergueiro, 2949 - sala 182 - Edificio Vergueiro Work Center
Vila Mariana - Séo Paulo

Cep: 04101-300 - Brasil

+55.11.5083.3776, amarana@prosoft-technology.com
Languages spoken: Portuguese

Return Material Authorization (RMA) Policies and Conditions

The following RMA Policies and Conditions apply to any returned product. These
RMA Policies are subject to change by ProSoft without notice. For warranty
information, see Section C below entitled "Limited Warranty". In the event of any
inconsistency between the RMA Policies and the Warranty, the Warranty shall

govern.

4.2.1 All Product Returns

1 In order to return a Product for repair, exchange or otherwise, the Customer
must obtain a Returned Material Authorization (RMA) number from ProSoft

and comply with ProSoft shipping instructions.
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2

In the event that the Customer experiences a problem with the Product for
any reason, Customer should contact ProSoft Technical Support at one of the
telephone numbers listed above in Section A. A Technical Support Engineer
will request several tests in an attempt to isolate the problem. If after these
tests are completed, the Product is found to be the source of the problem,
ProSoft will issue an RMA.

All returned Products must be shipped freight prepaid, in the original shipping
container or equivalent, to the location specified by ProSoft, and be
accompanied by proof of purchase. The RMA number is to be prominently
marked on the outside of the shipping box. Customer agrees to insure the
Product or assume the risk of loss or damage in transit. Products shipped to
ProSoft without an RMA number will be returned to the Customer, freight
collect. Contact ProSoft Technical Support for further information.

Out of warranty returns are not allowed on RadioLinx accessories such as
antennas, cables, and brackets.

The following policy applies for Non-Warranty Credit Returns:

A

10% Restocking Fee if Factory Seal is not broken

B 20% Restocking Fee if Factory Seal is broken

ProSoft retains the right, in its absolute and sole discretion, to reject any non-
warranty returns for credit if the return is not requested within three (3) months
after shipment of the Product to Customer, if the Customer fails to comply with
ProSoft's shipping instructions, or if the Customer fails to return the Product to
ProSoft within six (6) months after Product was originally shipped.

4.3 Procedures for Return of Units Under Warranty
1 A Technical Support Engineer must pre-approve all product returns.
2 Module is repaired or replaced after a Return Material Authorization Number
is entered and a replacement order is generated.
3 Credit for the warranted item is issued within 10 business days after receipt of
product and evaluation of the defect has been performed by ProSoft. The
credit will only be issued provided the product is returned with a valid Return
Material Authorization Number and in accordance with ProSoft's shipping
instructions.
ProSoft Technology, Inc. Page 129 of 139
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a) If no defect is found, a credit is issued.

b) If a defect is found and is determined to be customer generated or if the
defect is otherwise not covered by ProSoft's Warranty, or if the module is
not repairable, a credit is not issued and payment of the replacement
module is due.

4.4  Procedures for Return of Units Out of Warranty

1 Customer sends unit in for evaluation.

2 If no defect is found, Customer will be charged the equivalent of US $100
plus shipping, duties and taxes that may apply. A new Purchase Order will be
required for this evaluation fee.

If the unit is repaired the charge to the Customer will be 30%* of the list price
plus any shipping, duties and taxes that may apply. A new Purchase Order
will be required for a product repair.

3 For an immediate exchange, a new module may be purchased and sent to
Customer while repair work is being performed. Credit for purchase of the
new module will be issued when the new module is returned in accordance
with ProSoft's shipping instructions and subject to ProSoft's policy on non-
warranty returns. This is in addition to charges for repair of the old module
and any associated charges to Customer.

4 If, upon contacting ProSoft Customer Service, the Customer is informed that
unit is believed to be unrepairable, the Customer may choose to send unit in
for evaluation to determine if the repair can be made. Customer will pay
shipping, duties and taxes that may apply. If unit cannot be repaired, the
Customer may purchase a new unit.

4.4.1 Un-repairable Units

3150-All

3750

3600-All

3700

3170-All

3250

1560 can be repaired, if defect is the power supply
1550 can be repaired, if defect is the power supply
3350

3300

1500-All

* 30% of list price is an estimated repair cost only. The actual cost of
repairs will be determined when the module is received by ProSoft and
evaluated for needed repairs.
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4.4.2 Purchasing Warranty Extension

As detailed below in ProSoft's Warranty, the standard Warranty Period is one
year (or in the case of RadioLinx modules, three years) from the date of delivery.
The Warranty Period may be extended for an additional charge, as follows:

= Additional 1 year = 10% of list price
= Additional 2 years = 20% of list price
» Additional 3 years = 30% of list price

45 LIMITED WARRANTY

This Limited Warranty ("Warranty") governs all sales of hardware, software and
other products (collectively, "Product") manufactured and/or offered for sale by
ProSoft, and all related services provided by ProSoft, including maintenance,
repair, warranty exchange, and service programs (collectively, "Services"). By
purchasing or using the Product or Services, the individual or entity purchasing or
using the Product or Services ("Customer") agrees to all of the terms and
provisions (collectively, the "Terms") of this Limited Warranty. All sales of
software or other intellectual property are, in addition, subject to any license
agreement accompanying such software or other intellectual property.

4.5.1 What Is Covered By This Warranty

A Warranty On New Products: ProSoft warrants, to the original purchaser only,
that the Product that is the subject of the sale will (1) conform to and perform
in accordance with published specifications prepared, approved, and issued
by ProSoft, and (2) will be free from defects in material or workmanship;
provided these warranties only cover Product that is sold as new. This
Warranty expires one year (or in the case of RadioLinx modules, three years)
from the date of shipment (the "Warranty Period"). If the Customer discovers
within the Warranty Period a failure of the Product to conform to
specifications, or a defect in material or workmanship of the Product, the
Customer must promptly notify ProSoft by fax, email or telephone. In no
event may that notification be received by ProSoft later than 15 months (or in
the case of RadioLinx modules, 39 months) from the date of delivery. Within
a reasonable time after notification, ProSoft will correct any failure of the
Product to conform to specifications or any defect in material or workmanship
of the Product, with either new or used replacement parts. Such repair,
including both parts and labor, will be performed at ProSoft's expense. All
warranty service will be performed at service centers designated by ProSoft.
If ProSoft is unable to repair the Product to conform to this Warranty after a
reasonable number of attempts, ProSoft will provide, at its option, one of the
following: a replacement product, a full refund of the purchase price or a
credit in the amount of the purchase price. All replaced product and parts
become the property of ProSoft. These remedies are the Customer's only
remedies for breach of warranty.
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B Warranty On Services: Material and labor used by ProSoft to repair a verified
malfunction or defect are warranted on the terms specified above for new
Product, provided said warranty will be for the period remaining on the
original new equipment warranty or, if the original warranty is no longer in
effect, for a period of 90 days from the date of repair.

C The Warranty Period for RadioLinx accessories (such as antennas, cables,
brackets, etc.) are the same as for RadioLinx modules, that is, three years
from the date of shipment.

4.5.2 What Is Not Covered By This Warranty

A ProSoft makes no representation or warranty, expressed or implied, that the
operation of software purchased from ProSoft will be uninterrupted or error
free or that the functions contained in the software will meet or satisfy the
purchaser's intended use or requirements; the Customer assumes complete
responsibility for decisions made or actions taken based on information
obtained using ProSoft software.

B With the exception of RadioLinx accessories referenced in paragraph 1(c)
this Warranty does not cover any product, components, or parts not
manufactured by ProSoft.

C This Warranty also does not cover the failure of the Product to perform
specified functions, or any other non-conformance, defects, losses or
damages caused by or attributable to any of the following: (i) shipping; (ii)
improper installation or other failure of Customer to adhere to ProSoft's
specifications or instructions; (iii) unauthorized repair or maintenance; (iv)
attachments, equipment, options, parts, software, or user-created
programming (including, but not limited to, programs developed with any IEC
61131-3 programming languages, or "C") not furnished by ProSoft; (v) use of
the Product for purposes other than those for which it was designed; (vi) any
other abuse, misapplication, neglect or misuse by the Customer,; (vii)
accident, improper testing or causes external to the Product such as, but not
limited to, exposure to extremes of temperature or humidity, power failure or
power surges outside of the limits indicated on the product specifications; or
(viii) disasters such as fire, flood, earthquake, wind or lightning.

D The information in this Agreement is subject to change without notice.
ProSoft shall not be liable for technical or editorial errors or omissions made
herein; nor for incidental or consequential damages resulting from the
furnishing, performance or use of this material. The user guides included with
your original product purchased by you from ProSoft, contains information
protected by copyright. No part of the guide may be duplicated or reproduced
in any form without prior written consent from ProSoft.
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4.5.3 DISCLAIMER REGARDING HIGH RISK ACTIVITIES

PRODUCT MANUFACTURED OR SUPPLIED BY PROSOFT IS NOT FAULT
TOLERANT AND IS NOT DESIGNED, MANUFACTURED OR INTENDED FOR
USE IN HAZARDOUS ENVIRONMENTS REQUIRING FAIL-SAFE
PERFORMANCE (INCLUDING, WITHOUT LIMITATION, THE OPERATION OF
NUCLEAR FACILITIES, AIRCRAFT NAVIGATION OF COMMUNICATION
SYSTEMS, AIR TRAFFIC CONTROL, DIRECT LIFE SUPPORT MACHINES
OR WEAPONS SYSTEMS), IN WHICH THE FAILURE OF THE PRODUCT
COULD LEAD DIRECTLY OR INDIRECTLY TO DEATH, PERSONAL INJURY,
OR SEVERE PHYSICAL OR ENVIRONMENTAL DAMAGE (COLLECTIVELY,
"HIGH RISK ACTIVITIES"). PROSOFT SPECIFICALLY DISCLAIMS ANY
EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR HIGH RISK
ACTIVITIES.

4.5.4 DISCLAIMER OF ALL OTHER WARRANTIES

THE WARRANTIES SET FORTH IN PARAGRAPH 1 ABOVE ARE IN LIEU OF
ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

455 LIMITATION OF REMEDIES**

IN NO EVENT WILL PROSOFT (OR ITS DEALER) BE LIABLE FOR ANY
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES BASED ON
BREACH OF WARRANTY, BREACH OF CONTRACT, NEGLIGENCE, STRICT
TORT, OR ANY OTHER LEGAL THEORY. DAMAGES THAT PROSOFT AND
ITS DEALER WILL NOT BE RESPONSIBLE FOR INCLUDE, BUT ARE NOT
LIMITED TO: LOSS OF PROFITS; LOSS OF SAVINGS OR REVENUE; LOSS
OF USE OF THE PRODUCT OR ANY ASSOCIATED EQUIPMENT; LOSS OF
DATA; COST OF CAPITAL; COST OF ANY SUBSTITUTE EQUIPMENT,
FACILITIES, OR SERVICES; DOWNTIME; THE CLAIMS OF THIRD PARTIES,
INCLUDING CUSTOMERS OF THE PURCHASER; AND INJURY TO
PROPERTY.

** Some areas do not allow time limitations on an implied warranty, or allow the exclusion or
limitation of incidental or consequential damages. In such areas the above limitations may not

apply. This Warranty gives you specific legal rights, and you may also have other rights which vary
from place to place.

4.5.6 Time Limit for Bringing Suit

Any action for breach of warranty must be commenced within 15 months (or in
the case of RadioLinx modules, 39 months) following shipment of the Product.
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45.7 No Other Warranties

Unless modified in writing and signed by both parties, this Warranty is
understood to be the complete and exclusive agreement between the parties,
suspending all oral or written prior agreements and all other communications
between the parties relating to the subject matter of this Warranty, including
statements made by salesperson. No employee of ProSoft or any other party is
authorized to make any warranty in addition to those made in this Warranty. The
Customer is warned, therefore, to check this Warranty carefully to see that it
correctly reflects those terms that are important to the Customer.

4.5.8 Intellectual Property

A Any documentation included with Product purchased from ProSoft is
protected by copyright and may not be photocopied or reproduced in any
form without prior written consent from ProSoft.

B ProSoft's technical specifications and documentation that are included with
the Product are subject to editing and modification without notice.

C Transfer of title shall not operate to convey to Customer any right to make, or
have made, any Product supplied by ProSoft.

D Customer is granted no right or license to use any software or other
intellectual property in any manner or for any purpose not expressly permitted
by any license agreement accompanying such software or other intellectual
property.

E Customer agrees that it shall not, and shall not authorize others to, copy
software provided by ProSoft (except as expressly permitted in any license
agreement accompanying such software); transfer software to a third party
separately from the Product; modify, alter, translate, decode, decompile,
disassemble, reverse-engineer or otherwise attempt to derive the source
code of the software or create derivative works based on the software; export
the software or underlying technology in contravention of applicable US and
international export laws and regulations; or use the software other than as
authorized in connection with use of Product.

4.5.9 Additional Restrictions Relating To Software And Other
Intellectual Property

In addition to complying with the Terms of this Warranty, Customers purchasing
software or other intellectual property shall comply with any license agreement
accompanying such software or other intellectual property. Failure to do so may
void this Warranty with respect to such software and/or other intellectual
property.

4.5.10 Allocation of risks

This Warranty allocates the risk of product failure between ProSoft and the
Customer. This allocation is recognized by both parties and is reflected in the
price of the goods. The Customer acknowledges that it has read this Warranty,
understands it, and is bound by its Terms.
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4.5.11 Controlling Law and Severability

This Warranty shall be governed by and construed in accordance with the laws of
the United States and the domestic laws of the State of California, without
reference to its conflicts of law provisions. If for any reason a court of competent
jurisdiction finds any provisions of this Warranty, or a portion thereof, to be
unenforceable, that provision shall be enforced to the maximum extent
permissible and the remainder of this Warranty shall remain in full force and
effect. Any cause of action with respect to the Product or Services must be
instituted in a court of competent jurisdiction in the State of California.
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