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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 our products, documentation, or support, please write or call
us.

ProSoft Technology, Inc.

+1 (661) 716-5100

+1 (661) 716-5101 (Fax)
www.prosoft-technology.com
support@prosoft-technology.com

MVI56E-FLN User Manual
For Public Use.

February 7, 2023

ProSoft Technology®, is a registered copyright of ProSoft Technology, Inc. All other brand or product names
are or may be trademarks of, and are used to identify products and services of, their respective owners.

Content Disclaimer

This documentation is not intended as a substitute for and is not to be used for determining suitability or
reliability of these products for specific user applications. It is the duty of any such user or integrator to
perform the appropriate and complete risk analysis, evaluation and testing of the products with respect to
the relevant specific application or use thereof. Neither ProSoft Technology nor any of its affiliates or
subsidiaries shall be responsible or liable for misuse of the information contained herein. Information in this
document including illustrations, specifications and dimensions may contain technical inaccuracies or
typographical errors. ProSoft Technology makes no warranty or representation as to its accuracy and
assumes no liability for and reserves the right to correct such inaccuracies or errors at any time without
notice. If you have any suggestions for improvements or amendments or have found errors in this
publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic or mechanical,
including photocopying, without express written permission of ProSoft Technology. All pertinent state,
regional, and local safety regulations must be observed when installing and using this product. For reasons
of safety and to help ensure compliance with documented system data, only the manufacturer should
perform repairs to components. When devices are used for applications with technical safety requirements,
the relevant instructions must be followed. Failure to use ProSoft Technology software or approved software
with our hardware products may result in injury, harm, or improper operating results. Failure to observe this
information can result in injury or equipment damage.

© 2023 ProSoft Technology. All Rights Reserved.

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

For professional users in the European Union

If you wish to discard electrical and electronic equipment (EEE), please contact your dealer or
supplier for further information.

& Warning — Cancer and Reproductive Harm — www.P65Warnings.ca.gov
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Open Source Information

Open Source Software used in the product

The product contains, among other things, Open Source Software files, as defined below, developed by third
parties and licensed under an Open Source Software license. These Open Source Software files are
protected by copyright. Your right to use the Open Source Software is governed by the relevant applicable
Open Source Software license conditions. Your compliance with those license conditions will entitle you to
use the Open Source Software as foreseen in the relevant license. In the event of conflicts between other
ProSoft Technology, Inc. license conditions applicable to the product and the Open Source Software license
conditions, the Open Source Software conditions shall prevail. The Open Source Software is provided
royalty-free (i.e. no fees are charged for exercising the licensed rights). Open Source Software contained in
this product and the respective Open Source Software licenses are stated in the module webpage, in the
link Open Source.

If Open Source Software contained in this product is licensed under GNU General Public License (GPL),
GNU Lesser General Public License (LGPL), Mozilla Public License (MPL) or any other Open Source
Software license, which requires that source code is to be made available and such source code is not
already delivered together with the product, you can order the corresponding source code of the Open
Source Software from ProSoft Technology, Inc. - against payment of the shipping and handling charges - for
a period of at least 3 years since purchase of the product. Please send your specific request, within 3 years
of the purchase date of this product, together with the name and serial number of the product found on the
product label to:

ProSoft Technology, Inc.
Director of Engineering

9201 Camino Media, Suite 200
Bakersfield, CA 93311

USA

Warranty regarding further use of the Open Source Software

ProSoft Technology, Inc. provides no warranty for the Open Source Software contained in this product, if
such Open Source Software is used in any manner other than intended by ProSoft Technology, Inc. The
licenses listed below define the warranty, if any, from the authors or licensors of the Open Source Software.
ProSoft Technology, Inc. specifically disclaims any warranty for defects caused by altering any Open Source
Software or the product’s configuration. Any warranty claims against ProSoft Technology, Inc. in the event
that the Open Source Software contained in this product infringes the intellectual property rights of a third
party are excluded. The following disclaimer applies to the GPL and LGPL components in relation to the
rights holders:

“This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even
the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
General Public License and the GNU Lesser General Public License for more details.”

For the remaining open source components, the liability exclusions of the rights holders in the respective
license texts apply. Technical support, if any, will only be provided for unmodified software.
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Important Safety Information

North America Warnings

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY
FOR CLASS |, DIV. 2;

WARNING - EXPLOSION HAZARD - WHEN IN HAZARDOUS LOCATIONS, TURN OFF POWER BEFORE
REPLACING OR WIRING MODULES

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN
SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

Class 2 Power

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.

Agency Approvals & Certifications

Please visit our website: www.prosoft-technology.com
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11

Start Here

To get the most benefit from this User Manual, you should have the following skills:

Rockwell Automation® RSLogix™ software: launch the program, configure ladder
logic, and transfer the ladder logic to the processor

Microsoft Windows: install and launch programs, execute menu commands,
navigate dialog boxes, and enter data

Hardware installation and wiring: install the module, and safely connect FL-net
and ControlLogix devices to a power source and to the MVI5S6E-FLN module’s
application port(s)

What's New?

MVI56E products are backward compatible with existing MVI56 products, ladder logic,
and module configuration files already in use. Easily swap and upgrade products while
benefiting from an array of new features designed to improve interoperability and
enhance ease of use.

ProSoft Configuration Builder (PCB): New Windows software for diagnostics,
connecting via the module's Ethernet port to upload/download module configuration
information and access troubleshooting features and functions.

ProSoft Discovery Service (PDS): Utility software to find and display a list of
MVI56E modules on the network and to temporarily change an IP address to connect
with a module's webpage.

Personality Card: An industrial compact flash memory card storing the module’s
complete configuration and Ethernet settings, allowing quick and easy replacement.
LED Scrolling Diagnostic Display: 4-character, alphanumeric display, providing
English messages for status and alarm data, and for processor and network
communication status.
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1.2 System Requirements

The MVI56E-FLN module requires the following minimum hardware and software
components:

¢ Rockwell Automation ControlLogix® processor (firmware version 10 or higher), with
compatible power supply, and one free slot in the rack for the MVI5S6E-FLN module.
The module requires 800 mA of available 5 Vdc power

Rockwell Automation RSLogix 5000 programming software

Rockwell Automation RSLinx® communication software version 2.51 or higher
ProSoft Configuration Builder (PCB) (included)

ProSoft Discovery Service (PDS) (included in PCB)

Pentium® Il 450 MHz minimum. Pentium 1ll 733 MHz (or better) recommended
Supported operating systems:

o Microsoft Windows 10

o Microsoft Windows 7 Professional (32-or 64-bit)

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

o Microsoft Windows Server 2003

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

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

Note: The Hardware and Operating System requirements in this list are the minimum recommended to
install and run software provided by ProSoft Technology®. Other third party applications may have different
minimum requirements. Refer to the documentation for any third party applications for system requirements.

Note: You can install the module in a local or remote rack. For remote rack installation, the module requires
EtherNet/IP or ControlNet communication with the processor.

1.3 Package Contents

The following components are included with your MVI56E-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 MVI56E-FLN Module  MVI56E-FLN FA Control Network Communication Module

If any of these components is missing, please contact ProSoft Technology Support for
replacement parts.
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1.4

Setting Jumpers

The Setup Jumper acts as "write protection" for the module’s flash memory. In "write
protected" mode, the Setup pins are not connected, and the module’s firmware cannot
be overwritten. Do not jumper the Setup pins together unless you are directed to do so
by ProSoft Technical Support.

The following illustration shows the MVI56E-FLN jumper configuration.

SETUP

SETUP

SHUNT
!
__[@o]

NOT JUMPERED

Note: If you are installing the module in a remote rack, you may prefer to leave the Setup pins jumpered.
That way, you can update the module’s firmware without requiring physical access to the module.

Security considerations:
Leaving the Setup pin jumpered leaves the module open to unexpected firmware updates.

You should consider segmenting the data flow for security reasons. Per IEC 62443-1-1, you should align
with IEC 62443 and implement segmentation of the control system. Relevant capabilities are firewalls,
unidirectional communication, DMZ. Qil and Gas customers should also see DNVGL-RP-G108 for guidance
on partitioning.

You should practice security by design, per IEC 62443-4-1, including layers of security and detection. The
module relies on overall network security design, as it is only one component of what should be a defined
zone or subnet.
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1.5

Installing 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 MVIS6E-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 the MVIS6E-FLN into the
ControlLogix chassis. Use the same technique recommended by Rockwell Automation
to remove and install ControlLogix modules.

You can install or remove ControlLogix system components while chassis power is
applied and the system is operating. However, please note the following warning.

Warning: When you insert or remove the module while backplane power is on, an electrical arc can occur.
An electrical arc can cause personal injury or property damage by sending an erroneous signal to your
system’s actuators. This can cause unintended machine motion or loss of process control. Electrical arcs
may also cause an explosion when they happen in a hazardous environment. 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 Align the module with the top and bottom guides, and then slide it into the rack until
the module is firmly against the backplane connector.

MVIS6E Module

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

Check that the holding clips on the top and bottom of the module are securely in the

locking holes of the rack.

4 Make a note of the slot location. You must 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.

5 Turn power ON.

w N
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1.6 Installing ProSoft Configuration Builder

To install ProSoft Configuration Builder from the website

1 Download the latest version of PCB from www.prosoft-technology.com.

2 Run the install file. This action starts the installation wizard for ProSoft Configuration
Builder.

3 Click NEXT on each page of the installation wizard. Click FINISH on the last page of
the wizard.

1.7 Connecting Your PC to the Module

The E1 port is for configuration only and cannot be used on the FL-net network. The E2
port is for exclusive use on the FL-net network and cannot be used for configuration.

To configure the module, once it is securely mounted, connect one end of an Ethernet
cable to the Config (E1) port and connect the other end to an Ethernet hub or switch
which is accessible from the same network as your personal computer (PC). You can
also connect directly from the Ethernet port on your PC to the Config (E1) port on the
module by using an Ethernet crossover cable (not included).

ControlLogix® with MVI56E-FLN

Ethernet
Switch

Ethernet to PC
for Configuration

FA Control Network (FL-net)
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1.8 Setting Up a Temporary IP Address

Important: ProSoft Configuration Builder locates MVIS6E-FLN modules through UDP broadcast messages.
These messages may be blocked by routers or layer 3 switches. In that case, ProSoft Discovery Service will
be unable to locate the modules.

To use ProSoft Configuration Builder, arrange the Ethernet connection so that there is no router/layer 3
switch between the computer and the module OR reconfigure the router/layer 3 switch to allow the routing of
the UDP broadcast messages.

1 Click the START button, and then navigate to PROGRAMS / PROSOFT TECHNOLOGY.

‘& Microsoft Update
@ SetProgram Access and Defaults ‘
W2 Windows Catalog

. i llfl Accessories 4
:“ Windows Update llfl Administrative Tools 3
(5 Documents » @ Internet Explorer B\ Frosoft Transport Path Editor
G’ Settings 3 lj Paint m ProSoft Discovery Service
47 Search ¥ (&) windows Media Player |
@) Help and Support
= Run...
[@ shutDown...
] :

2 Click to start ProSoft Configuration Builder.
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If you have used other Windows configuration tools before, you will find the screen
layout familiar. PCB’s window consists of a tree view on the left, and an information
pane and a configuration pane on the right side of the window. When you first start
PCB, 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 PCB window with a new project.

’ﬂ Untitled - ProSoft Configuration Builder

File Yiew Project Tools Help

=-[_] Default Project

Mame Status

—|-[Za] Default Location '
FQ0=faul Module

Default Module Flease Select Module Type
Unknown Product Line

Last Change: MNever
Last Download: Mever

FEEEEERE E

#

JReady

module Information

Last Change: Mever

Last Download: Mever

application Rev:

05 Rev:

Loader Rewv:

mac address:

Configedit wversion: 2.2.0 Build 1

Module Configuration

[Module]
mModule Type :
module wame : pefault module

Default Module

UM

3 Use the mouse to select DEFAULT MODULE in the tree view, and then click the right
mouse button to open a shortcut menu.

ProSoft Technology, Inc.
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4 On the shortcut menu, select CHOOSE MODULE TYPE. This action opens the Choose
Module Type dialog box.

Choose Module Type fgl
Product Line Filter

" PL=4000 ™ PLxA0O0O0 ™ MYI46 " MVISE  MyIzl

" all
" pL¥S000 " PTQ " MYIag & MVISEE

Search Module Type

STEP 1 Select Module Type Module Definition:

APAM ELECTRICAL MAMUFACTURER'S
ASSOCIATION Fa CONTROL
COMMUNICATION MODLLE

STEF 2! Define Ports

Section Status Action Required
+ FL-MET Used
(Comment Used
QK | Cancel |

5 Inthe Product Line Filter area of the dialog box, select MVI56E. In the SELECT
MoDULE TYPE dropdown list, select MVIS6E-FLN, and then click OK to save your
settings and return to the ProSoft Configuration Builder window.

6 Right-click the module icon.

=1-{Z3 Default Project
—-{3] Default Location

+ 'h Demao Module

7 Click the SET Urp CONNECTION button to browse for the module’s IP address.

L

g =3 e ] A e

Click to set up connection
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8 On the Connection Setup dialog box, click the TEST CONNECTION button to verify if
the module is accessible with the current settings

Connection Setup f‘5__<|

Select Connection Type: S

Ethernet
192 188 . 0 . 250

FroSoft Digcovery Service (PDS]
Browse Device(z]

CIPconnect

Test Connection | Connectl Cancel |

9 If PCB is still unable to connect to the module, click the BROwSE DEVICE(S) button to
open the ProSoft Discovery Service.
10 Select the module, then right-click and choose ASSIGN TEMPORARY IP.

I'_:';J Prosoft Discovery Service |Z| |E| r5__<|
i @ %

Sn: DDODEEEL

LIS Assign Temporary IP

Device Details

Remove Temparary IP
View module's webpage

select for PCE

Click the search icon to begin the browse

11 The module’s default IP address is 192.168.0.250.

Y Assign Temporary IP Address EE

Temporary IP:: 192 1688 . 0 . 250
Metwork Mask: 285255285 . 0
[ oK ] [ Cancel ]

12 Choose an unused IP within your subnet, and then click OK.
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13 On the shortcut menu, choose DIAGNOSTICS.

=-[Z3 Default Project
—-{33] Default Location

2 § Demo Module

Delete
Rename

Copy

Choose Module Type

View Configuration

Export Configuration File(s)
Load Config File

Download from PC to Device
Upload from Device to PC

This action opens the Diagnostics dialog box.

‘51 Diagnostics

Connection Log Module

9

P

| o

MODULE MENU
?=Display Menu
B=Block Transfer Statistics
C=Module Configuration
D=Database View .
R=Transfer Configuration from PC to Unit
S=Transfer Configuration from Unit to PC
U=Reset diagnostic data
V=Version Information
W=warm Boot Module
@=Network Menu
Esc=Exit Program

Path “Serial Cam 1"

Time

:14.20.486

ProSoft Technology, Inc.
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1.9 Connecting to the Module's Webpage

1 In ProSoft Discovery Service, select the MVI5S6E-FLN module, and then click the
right mouse button to open a shortcut menu.
2 On the shortcut menu, choose VIEW MODULE’S WEBPAGE.

'3 Prosoft Discovery Service |Z| |E| rg|

ﬂ Device Details

Assign Temporary IP

Remove Temporary IP

View module's webpage

Select for PCB

Click the search icon to begin the browse

The webpage contains general product information, firmware download link, and links to
ProSoft Technology's Website.

*,
L%
*ee
b

TECHNOLOGY

Fanerons FA Control Network Communication Interface
Firmware
e MVIS56E-FLN
*Set Date & Time RESOURCES
Module Name MVISGE-FLN ProSoft
Ethernet Address (MAC) 00:0D:8D:00:3A:99 Technology
*Technical
S 1P Address - 105.102.0.77 Rockwell
irmer=re Product Revision 2.03.026  2.6.25 #20 Automation
Firmware Version Date 07/09/10 - 04
Serial Number 000003EA
Status Running
Uptime 00:03:15

Important: The temporary IP address is only valid until the next time the module is initialized. Please refer
to Setting Up a Temporary IP Address (page 12) in the MVI56E-FLN User Manual for information on how to
set the module’s permanent IP address.
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1.10 Using the RSLogix 5000 Sample Project

1.10.1 Opening the Sample Ladder Logic

The sample program for your MVIS6E-FLN module includes custom tags, data types and
ladder logic for data I/O and status 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 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.

Determining 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.

Start RSLogix 5000 and close any existing project that may be loaded.

Open the COMMUNICATIONS menu and choose GO ONLINE. RSLogix will establish

communication with the processor. This may take a few moments.

4 When RSLogix has established communication with the processor, the Connected
To Go Online dialog box will open.

w N

Connected To Go Online EI
Optiorz l General] Date.-"Time] M ajor Faults] tinor Faults] Fiedundanc:y] Marvolatile Memory]

Condition:

Connected Controller:
Contraller Mame:  ControlLogis Contraller
Controller Type:  175E6-LE3/A ControlLogix5563 Caontroller
Comm Path: AB_DF1-141
Serial Humber:  O01636E3
Security: Mo Protection

Select File... | Cancel Help
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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 17.2.

Connected To Go Online f'5_<|

Options  General lDate.-"Time] b ajor Faults] Mirar Faults] Hedundancy] Monwvolatile Memory]

‘Yendor: Allen-Bradley

Type: 1756-LE3 Controll ogix5563 Contraller
R evision: 17.2

M arme: |

Drescription:

Chagsziz Type:
Slat:

|
~
Mode: Femete Fun | =

Select File... Cancel Help
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Selecting the Slot Number for the Module

This 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.

Changing the slot number

1 Inthe Controller Organization list, select the module 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.

B Module Properties: Local:1 {1756-MODLULE 1.1)

General* | Connection ] M odule Info ] Backplane ]
Type: 1756-MODULE Generic 1756 Module
Pt Leeel Connection Parameters
Azzembly )
Instance: Size:
I arme: | Input: 1 250 _%l [16-bit)
D escriptior: Output: 2 248 o1 [16bit)
Configuration: |4 0 _%l [2-hit]
Comm Eormat: | J
Slat: 1 =
o _|:| ’—
Statuz: Offline oK | Cancel | Apply | 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 MVI56E-FLN slot number for computation.
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Configuring the RSLinx Driver for the PC COM Port
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.

2% RSLinx
File View Eepuiylelise-8 Staton DDEfOPC

ﬁ §[ RSWha

Configure Drivers...

Configure Shorteuts...
Configure Client Applications...
Configure CIP Options...

Criver Diagnostics. ..
CIP Diagnostics...

This action opens the Configure Drivers dialog box.

Configure Drivers

Available Driver Types: -
Close
&7 AN
Help
Configured Drivers:
MName and Description Status
AB_DF1-1 DF1 Sta: 0 COMT: RUNNING Rurning Configure...
AB_ETHIP-1 A-B Ethernet RUMMING Running
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.
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3 Click to select the driver, and then click CONFIGURE. This action opens the Configure
RS-232 DF1 Devices dialog box.

Configure RS-232 DF 1 Devices

Device Mame: AB_DF1-1

Comm Port: | COM1 - Device: |Logix B550 / CompactLogix ﬂ

Baud Rate: 19200 - Statiqn Mumber: '007
[Decimal)

Parity: |Mone - Error Checking:  |CRC hd
Stop Bits: |1 - Pratocol: | Full Duplex =

Auto-Configure
[ Use Modem Dialer

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.

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.
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1.10.2 Adding the Module to an Existing Project

1 Select the I/O Configuration folder in the Controller Organization window of RSLogix
5000, and then click the right mouse button to open a shortcut menu. On the shortcut
menu, choose NEW MODULE.

This action opens the Select Module dialog box:

M Select Module

=25 Controller My_Controller
3 controller Tags
[E3 Controller Fault Handler
23 Power-Up Handler
|45 Tasks
-8 MainTask
+ Cﬁ MainProgram
(23 Unscheduled Programs
-5 Motion Groups
3 Ungrouped Axes
3 Add-On Instructions
-5 Data Types
[ User-Defined
+ Cﬂ Strings
Eﬂ Add-On-Defined
+ Eﬂ Predefined
Cﬂ Module-Defined
3 Trends
—1-425 1j0 Configuration
=} 1756 Badk

4 [0] |2J New Module...

X

Module

+- Analog

+- Communications

+- Controllers

+1- Digital

+1-Drives

+- Motion

—I- Other
1756-MODULE

+]- Spedialty

Description

Generic 1756 Module

Find...

Wendor

Allen-Bradley

| Add Favorite |

By Category

By “endor Favorites I

al's

Cancel

Help |

2 Select the 1756-MoODULE (GENERIC 1756 MODULE) from the list and click OK. This
action opens the New Module dialog box.
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3 Enter the Name, Description and Slot options for your application. You must select
the Comm Format as DATA - INT in the dialog box, otherwise the module will not
communicate. Click OK to continue.

Parameter Value
Name Enter a module identification string. Example: FLN_2
Description Enter a description for the module. Example: FA CoNTROL

NETWORK COMMUNICATION MODULE

Comm Format

Select DATA-INT.

Slot Enter the slot number in the rack where the MVIS6E-FLN
module is located.

Input Assembly Instance 1

Input Size 250

Output Assembly Instance 2

Output Size 248

Configuration Assembly Instance 4

Configuration Size 0

4 Select the Requested Packet Interval value for scanning the 1/0 on the module. This
value represents the minimum frequency that the module will handle scheduled
events. This value should not be set to less than 1 millisecond. The default value is 5
milliseconds. Values between 1 and 10 milliseconds should work with most

applications.

B Module Properties: Local:1 (1756-MODULE 1.1)

[~ Irhibit Module

Madule Fault

General Connection ] Module Infa ] B ackplane ]

Bequested Packet Interval [RPI): E.UElZ mz  [0.2-750.0 ms)

I~ Major Fault On Contraller IF Connection Fails Wwhile in Run Mode

Status: Offline

Ok | Cancel Help
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5 Save the module. Click OK to dismiss the dialog box

window now displays the module's presence.

=1-E3 Controller My_Controller
[#] controller Tags
3 controller Fault Handler
[£3 Power-Up Handler
=5 Tasks
=58 MairTask
+ C& MainProgram
23 Unscheduled Programs
=425 Motion Groups
3 Ungrouped Axes
3 Add-On Instructions
-5 Data Types
[ User-Defined
+ Eﬂ, Strings
[} Add-On-Defined
+- [ Predefined
+- L5 Module-Defined
23 Trends
=15 1j0 Configuration
-8 1756 Backplane, 1756-44
fld [0] 1756-L63My_Controller

[J B [1] 1756-MODULE My

. The Controller Organization

6 Copy the User-Defined Data Types from the sample program into your existing

RSLogix 5000 project.

o0 ~

Copy the Controller Tags from the sample program into your project.
Copy the Ladder Rungs from the sample program into your project.
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1.10.3 Connecting Your PC to the ControlLogix Processor

There are several ways to establish communication between your PC and the
ControlLogix processor. The following steps show how to establish communication
through the serial interface. It is not mandatory that you use the processor's serial
interface. You may access the processor through whatever network interface is available
on your system. Refer to your Rockwell Automation documentation for information on
other connection methods.

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.
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1.10.4 Downloading the Sample Program to the Processor
Note: The key switch on the front of the ControlLogix processor must be in the REM or PROG position.

1 If you are not already online with the processor, open the Communications menu,
and then choose DOWNLOAD. RSLogix 5000 will establish communication with the
processor. You do not have to download through the processor's serial port, as
shown here. You may download through any available network connection.

2 When communication is established, RSLogix 5000 will open a confirmation dialog
box. Click the DOWNLOAD button to transfer the sample program to the processor.

Download §|

' Download to the controller:

A Mame: My_Controller
Type: 1756-L63 Control Logix5563 Controller
Path: AB_DF1-1

Security:  <Mone>

Download | Cancel | Help |

3 RSLogix 5000 will compile the program and transfer it to the processor. This process
may take a few minutes.

4 When the download is complete, RSLogix 5000 will open another confirmation dialog
box. If the key switch is in the REM position, click OK to switch the processor from
PROGRAM mode to RUN mode.

RSLogix 5000

1 ': Done downloading, Change controller mode back ko Remote Run?
.

es Mo |

Note: If you receive an error message during these steps, refer to your RSLogix documentation to interpret
and correct the error.
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2.1

Configuring the MVIS6E-FLN Module

The purpose of this section of the User Manual is to show the MVI56E-FLN functionality
through a typical real-world application. For this example application, the MVI56E-FLN is
shown communicating with a Toyoda FL/ET-T-V2 communication module that transfers

the data to a TOYODA PC3JG-P processor located on the same rack.

For this example, the MVI5S6E-FLN node address is 40, and the FL/ET-T-V2 module
node address is 10.

Using ProSoft Configuration Builder Software

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.

Note: During startup and initialization, the MVIS6E-FLN module receives its protocol and backplane
configuration information from the installed Personality Module (Compact Flash). Use ProSoft Configuration
Builder to configure module settings and to download changes to the Personality Module.

2.1.1 Setting Module Parameters

Notice that the contents of the information pane and the configuration pane changed
when you added the MVI56E-FLN module to the project.

’51 Untitled - ProSoft Configuration Builder

File Yiew Project Tools Help

—-[_] Default Project | Mame Status | Infa... |
= Default Lacation 1 Default Module Please Select Module Type

E Unknown Product Line

Last Change: MNever
Last Download: MNewver

# module Information

# Last Change: Never

# Last Download: Mever

# application Rewv:

# 05 Rev:

# Loader Rew:

# mac address:

# ConfigEdit version: 2.2.0 Build 1

# Module Configuration
[Module]

Module Type :
module wame : pefault module

JReady Default Module UM

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

Configuring Module Parameters
1 Click on the [+] sign next to the module icon to expand module information.

2 Click on the [+] sign next to any &% icon to view module information and
configuration options.

3 Double-click any [ icon to open an Edit dialog box.

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

5 Click OK to save your changes.
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Creating Optional Comment Entries

1
2

3

Click the [+] to the left of the &% comment jcon to expand the module comments.
Double-click the -[& meaiecemment jcon. The Edit - Module Comment dialog box appears.

Edit - Module Comment PZ|
Comment Put Comment Here |Comrnent
Comment:
Fut Comment Here
Definition:
Reszet Tag | Reszet All |
oK | Cancel |

Enter your comment and click OK to save your changes.

Printing a Configuration File

1

2

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

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

In the View Configuration window, open the FILE menu, and choose PRINT. This
action opens the Print dialog box.

In the Print dialog box, choose the printer to use from the drop-down list, select
printing options, and then click OK.
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2.2 Module Configuration

2.2.1 FL-net

Configure the module to properly transfer data between the ControlLogix processor and

the remote FL-net node (Toyoda PLC - TPLC).

Edit - FL-Net 3
Mode Name MY I-FLN |N0de Marne
Area 1l Top 0
Area 1 Size i
Area 2 Top 1]
Area 2 Size i
Token watchdog Time 255 .
Minirmurn Frame Interval Time 20 ECmmEnt
BEF Area 1 Top 1]
BP Area 1 Size ] T
BF Area 2 Top 0 Definition:
BEP Area 2 Size i] Marme of Mode (Maximum 10
Use BP Map Table Yes characters)
Reset Tag | Reset All |
0K | Cancel |
Node Name

Up to 10 ASCII characters
This is a user-defined node identification.

It 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.
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Area Parameters

The ranges of the top addresses (starting addresses) and sizes of Common Memory
Areas 1 and 2 are as follows.

Parameter Range (Words)

Top Address Area Size
Areal 0to 511 0to 512
Area 2 0to 8191 0to 8192

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 the 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.

Configuring Area 1 and Area 2

Each area is defined by its starting address (top address) and word length (size). The
following illustration shows the starting addresses and word lengths used in the sample
application:

Address ATEE 1 (REIW LII"II() Address
(heX) TPLC Processor COMMON MEMORY MVISB{E)-FLN  (ded)
LO0D e 0
eceplion Area
| frommvi <:| <:| 0
L320 Reception Area =
|:> |:> from TPLC
LE3F 99
E—
Address Area 2 {Register Link) Address
d
(heX) TPLC Processor COMMON MEMORY MVISB(E)}-FLN 7
RO 0
Reception Area
- from MVI <:| <:| -
RE4 Reception Area 1ao
|:> |::> from TPLC
RC7 199
H—
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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 MVIS6E-FLN
module through the FLNETDATA.Output.Areal and FLNETDATA.Output.Area2
controller tag arrays.

ArealTop : O
Area 1 Size : 50
Area2Top : O
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 MVI5S6E-FLN module to the ControlLogix
processor through the FLNETDATA.Input.Areal and FLNETDATA.Input.Area2 controller

tag arrays.

BP Area 1 Top
BP Area 1 Size
BP Area 2 Top
BP Area 2 Size

. 50
. 50
1100
: 100

The next illustration shows how the data is transferred through the module between
Common Memory and the ControlLogix processor controller tags arrays:

Area 1 (Relay Link)
COMMON MEMORY

MVISE -FLNET

-
o)

-
=)

Reception Area
from TPLC

-  ——

Area 2 (Register Link)

= =
= o)

MVISE -FLNET

Reception Area
from TPLC

Addrass
(dec)

0

CONTROLLOGIX

49
50

FLNETDATA.Input.Area1[0]

99 FLNETDATA.Input. Area 1[49]

Address
(dec)

]

CONTROLLOGIX

29

=
100 |::>

199

FLNETDATA.Input.Area2[0]

FLNETDATA.Input.Area2{29]
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Token Watchdog Time

1 to 255 milliseconds

The Token Watchdog Time (also known as Token Monitoring Time) value is unique for
each node and 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 Watchdog 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 the token-holding node releases the token.

Minimum Frame Interval Time
0 to 50 (in units of 100 milliseconds)

This interval value is a unique for each node and 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 means

¢ The time interval between reception of a token by a node and and transmission of
any frame from the node

or

e The time interval between frames transmitted (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, the Minimum Frame Interval
Time 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.
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2.2.2 Ethernet Configuration

Use this procedure to modify the temporary Ethernet settings you set for your module in
the section on Setting Up a Temporary IP Address (page 12). Here you assign two sets
of IP address, subnet mask, and gateway address values, one for each of the two
Ethernet ports on the module. The IP address for module's E1 port, which is used
exclusively for configuring the module, is entered in the my_ip parameter set. The IP
address for the module's E2 port, which is used exclusively for the FL-net network data
transfer application, is entered in the my_ipl parameter set.

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

For the configuration port E1.:
o my_ip - IP address (fixed IP req.)

o netmask - Subnet mask

o gateway - Gateway address

For the FL-net application port E2:
o my_ipl-IP address (fixed IPreq.) 192 . 168 . 250 . XXX_

o netmask - Subnet mask

o gateway - Gateway address

Note: The gateway address is optional and is not required for networks that do not use a default gateway.

The last octet of the my_ip1 address (XXX, above) will be the module's FL-net node address on the FA
Control network.

Note: Both IP addresses must be configured for different networks. This module will not communicate if
both IP addresses are located on the same network.
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2 Double-click the ETHERNET CONFIGURATION icon. This action opens the Edit dialog

box.
Edit - WATTCP X

my_ip 05.102.0.124 |my_i|3

netmask 255.255.255.0

gateway 105.102.0.1 | 105 ., 102 . 0 . o124
my_ip_1 192.163.250,128

netrask_1 255.,255.255.0

gateway_1 192.168.250.1

Comment:

Definition:

Defaulf private class 3 address

Reset Tag | Reset All |

oK | Cancel |

3 Edit the values.
4 When you are finished editing, click OK to save your changes and return to the
ProSoft Configuration Builder main window.

Node Number

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.

A device's node number is the last octet of its IP address.

Without a node number, the node is inoperable. If, while joining a network, a node
detects another node with an identical node number, it will not transmit any data on the
network.
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2.3 Downloading 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.

1 Inthe tree view in ProSoft Configuration Builder, click once to select the MVI56E-
FLN module.

2 Open the PROJECT menu, and then choose MODULE / DOWNLOAD.
This action opens the Download dialog box. Notice that the Ethernet address field
contains the IP address you assigned in the previous step or the temporary IP you
assigned in the previous chapter. ProSoft Configuration Builder will use this IP or
temporary IP address to connect to the module.

Download files from PC to module E|

STEP 1: Select Communication Path:

Select Connection Type: Ethernet - Browse Device(s)
Ethernet: | 192 01688 . 0 . 250 Use Default IP

CIPconnect: |
STEFP 2: Transfer File(s):
DOWNLCAD | | Test Connection |

| Cancel |

Click TEST CONNECTION to verify that the IP address is allows access to the module.

3 If the connection succeeds, click DOWNLOAD to transfer the Ethernet configuration to
the module.
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If the Test Connection procedure fails, you will see an error message. To correct the

error, follow these steps.

1 Click OK to dismiss the error message.

2 On the Download dialog box, click BROWSE DEVICES to open ProSoft Discovery
Service.

[;';_1 Prosoft Discovery Service E|E|E|
i 7 (703

Assign Temporary IP

Device Details

Remove Temporary IP

Wiew modules webpage

| Select for PCE

Click the search icon to begin the browse

3 Select the module, and then click the right mouse button to open a shortcut menu.
On the shortcut menu, choose SELECT FOR PCB.

4 Close ProSoft Discovery Service.

5 Click DOWNLOAD to transfer the configuration to the module.

ProSoft Technology, Inc. Page 38 of 135



MVI56E-FLN ¢ ControlLogix Platform Configuring the MVI56E-FLN Module
FA Control Network Ethernet Communication Module User Manual

2.4  Configuring the FL-net Device
2.4.1 Setting Up the FL/ET-T-V2 Module

Setting Operation Mode Switch
Select the correct operation mode through the switch (item 3 below)

FLET-T-VZ2

(1)~ 25 =P @
T 4':""""_"'_
A ey

(3)
Efre ‘/
A
g:l
T £
108T 4+ @

)
P

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 module Link Memory Data Link Capacity (maximum number of
ID Code Capacity total words in reception and transmission
areas)

= 1&2off C9 8 kbytes Relay link: 2048 points (128 words) (*2)
Register link: 2048 words (*1)

= 1 off, 2 D9 16 kbytes Relay link: 2048 points (128 words) (*2)
on Register link: 6144 words (* 1)

Register link: 8192 words (*1)

- lon,2 B3 4 kbytes The module is operated as Ethernet.
9 off

g > 1&2on E9 32 kbytes Relay link: 2048 points (128 words) (*2)
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2.4.2 FL/ET-V2 Configuration with PCwin

Specifying I/O Module ID Code

1 Expand the Parameter folder, and double-click I/O MODULE.

B¥ MVI56_FLNET.prj

i Library 08 Project |

EEX

=1-{_] Project "
-1-{_] DataFiles
[ Camment
[ Register
—-{Z] Parameter
[ CPU Mode
[ CPU Status
R L0 Module
[ Interrapt Menu
[ Link Parameter
[ Program name
[ RUM Status at the Ervor
[ Scan Time Timer
—-{Z1 Programl -
B
[ Ledder Sequence
[ 5Fc
—1-{Z] Programz -
R
[ Lzdder Sequence
[ 5Fc
—-{_] Program3-
N i
[ Ledder Sequence

T

110 module setup

Rack Mo.
GQC1C2

T - T S

Slot No.[£] dllocated Points

304088 C7F
BECfCCDCE

Module M ame

Setup(S]

x
Current
value(C)

Mot implemented

1]
1
2
3
4 u}
5
£
7

[ot implemented
Mot implemented
Mot implemented
Mot implemented
Mat implemented
Mat implemented
Mot implemented

Ok | Cancel
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2 Select the FL-net module.

10 module setup

@ lnput
D)0 utput
" [ENAD

SlatNo. [1

Module identification

&+ [B]Special/Communication
" [T)Mot Impremented

Allocated points(P] W Decimal
|dentification code[C) 'ﬁ Hexadecima

0K

Module name(t]

Cancel

Pulze output modue
Multiple transmission |/F
AFTRA-C. MATKAL, motion contraller

FL-net{16KE]
FL-net{32KE)

il

54l

Rack Mo

8 C3CACEOCCODCE

Setup(S]

Current
walue(C)

Module Mame

PLAIG-FIPNF]
FL-ret{8KE)

Mat implemented
Mat implemented
Mot implemented
Mot implemented
Mot implemented
Mot implemented

o]

Cancel

Setting Up the FL/ET-V2 Link Parameters

1 Double-click LINK PARAMETER.

B MVIS6_FLNET.prj

) Library & Propct |
=1-{Z7 Project "
—-{Z] DataFiles
[ commznt
[ Register
—-{Z] Parameter
[ cPUMade
[ cPUS:atus
[ 1/O Module
[ Interrupt Menu
[BeRLink Parameter
[ Program name
[7] RUM Zatus at the Error
[ Scan Time Timer
—1-{Z] Programi -
S
[# Ladder Sequence
(3 5F¢C
—I-{Z] Programz -
S
[# Ladder Sequence
(3 5F¢C
=-{Z] Program3-
-] LD
[ Ladder Sequence

23 sFC
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2 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 f'5_<|

Pragram Ma.
P P2 O P3

Link parameter list

Link Mo.[L] Rack Mo. Slot Mo, Link. nodule name
Al clear(C)
1] | Cancel |
Program1 Link =12 [g|
Rack Mo.[R) Slot Mo (5]
o =T =

Link. module name

Clear(C) | ok | cancel |

Link parameter setup [z|

Program Mo,
P Pz O P3

Link parameter list

Link Mo.[L] Back Mo, Slat Ma. Link nodule name

Link satup(S]
DetaillD]
Al clear(C)

oK | Cancel
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3 Click the DETAIL button to configure the following link parameters:

Node Number = 10
Communication Method = N:N or 1:N (Master)

FL-net{BKB) P1 L1 R0 S0 rgl
ModeMNo. |10 (1 ta 24%:Decimal) D atalink.

Node name: |FLETTY2 [withir 10 Fomar_rumenic 1 byte code characters]  Mgtwark,

State of output in halt State of input in other node separation
Fielay link. Register link. Fielay link. Register link
* Clear T Hold ¢ Clear T Hold * Clear © Hold | | Clear ¢ Hold

Communication methods
o MW oor T:H (Master] € 1:N (Satelte] ¢ Mot Datalink [Message only)

0] | Cancel |

4 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) g|

Fielay link.
Link area top addr.

- LB Link areawards  |100

Tranz. area top addr. |L32w - |LE3W Trans.area words |90

Firyisle link,
Link areatop addr.  |RO0O00 - |ROOCT Link areawards  |200
Trans. area top addr. |(RO064 - |ROOCT Trans. area words (100

1] 9 | 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):

Acldress Area 1 [Relay Link]) adress
(hex) TCPU COMMON MEMORY MVISE.FLNET  (d=c)
Looo Recention A q

ete on Area
from MV {j
Laz20 50
Reception Area
ED E:} from PLC
LE30 100
-\_\_\_'_,_,—I—'_'_'_

Address Area 2 [Register Link] address
thex) TCPU COMMON MEMORY MVISE_ELNET (dec)
RO 0

R eception Area
from MVI Q:I {::I
RE4 100
Reception Area
|::> |:> from PLC
RCT 200
—

5 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 fg

These parameters should not be changed usualy.
Theze parameters shall be changed only it the caze of
the network-administrator dire.

Metwork, address[M)] C 188|250 [Decimal)
Token monitar time out tmerT): W Auto [mz:Decimal]
Min. permissible frame interval(d] |10 everny 100us(10 to 50:0 ecimal]

0K | 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 §|

Program Mo.

Pl C P2 C P3

Link parameter list

Link Mo.[L) Rack Mo. Slat Mo, Link nodule name
1] 1 FL-net{3E

Link satup(S]

All clear(C)

1
3
4
]
E
7
g

oK Cancel

2.4.3 Downloading the Project
Now save the project and download it to the TOYODA PLC.

2.4.4 Connecting the MVI56E-FLN Module to the FL/ET-T-V2

Use standard CA5 Ethernet cables to connect the Ethernet port on the MVI56E-FLN
through a 10 Megabit Ethernet hub or switch to the Ethernet port on the FL/ET-T-V2
module.

Warning: The MVIS6E-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.
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3 Diagnostics and Troubleshooting

The module provides information on diagnostics and troubleshooting in the following

forms:
o LED status indicators on the front of the module provide information on the module’s
status.

e Status data contained in the module can be viewed in ProSoft Configuration Builder
through the Ethernet port.
e Status data values are transferred from the module to the processor.

3.1 LED Status Indicators

3.1.1 Scrolling LED Status Indicators

The scrolling LED display indicates the module's operating status as follows:

Initialization Messages

Code Message
Boot / DDOK Module is initializing
Ladd Module is waiting for required module configuration data from

ladder logic to configure the application port(s)

Waiting for Processor Connection Module did not connect to processor during initialization
=  Sample ladder logic or AOI is not loaded on processor
= Module is located in a different slot than the one
configured in the ladder logic/AOI
=  Processor is not in RUN or REM RUN mode
Last config: <date> Indicates the last date when the module changed its IP
address. You can update the module date and time through the

module’s webpage, or with the optional MVIS6E Advanced
Add-On Instruction.
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Code Message

CO (Client): CmdCnt: X MinDly : After power up and every reconfiguration, the module will
X CmdOffs: X RespTmout : X display the configuration of the application port(s). The
Retries : X ErrOffs : X information consists of:

ARPTmout: X ErrDelay : X Client

FltFlag : X FitSt: X FItOffs : X, cgent : number of commands configured for the Client
SVR (server) : BIOffs: X WIOffs :

X Outoffs - X HoldOffs - X = MinDly : Minimum Command pelay parameter
FltFlag : X FItSt: X FItSt: X =  CmdOffs : Command Errqr Pointer parameter
CommTmout : X = RespTmout : Response Timeout parameter

= Retries : Retry Count parameter

= ErrOffs : Error/Status Offset parameter

=  ARPTmout : ARP Timeout parameter

=  ErrDelay: Command Error Delay parameter

= FIltFlag: Float Flag parameter

=  Flt St: Float Start parameter

=  FItOffs : Float Offset parameter

Server

= BIOffs: Bit Input Offset parameter

= WIOffs : Word Input Offset parameter

= OutOffs : Output offset parameter

= HoldOffs : Holding Register offset parameter

=  FltFlag: Float Flag parameter

=  FItSt: Float Start parameter

=  FltOffs : Float Offset parameter

Operation Messages

After the initialization step, the following message pattern will be repeated.
<Backplane Status> <IP Address> <Backplane Status> <Port Status>

Code Message

<Backplane Status> OK: Module is communicating with processor

ERR: Module is unable to communicate with processor. For
this scenario, the <Port Status> message above is replaced
with "Processor faulted or is in program mode".

<IP Address> Module IP address

<C0> OK: Port is communicating without error
Communication Errors: port is having communication errors.
Refer to Diagnostics and Troubleshooting (page 46) for further
information about the error.
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3.1.2 Ethernet LED Indicators
The Ethernet LEDs indicate the module's Ethernet port status as follows:

LED State Description
10/100 Off No activity on the Ethernet port.

Green Flash The Ethernet port is actively transmitting or receiving data.
LINK/ACT Off No physical network connection is detected. No Ethernet

communication is possible. Check wiring and cables.

Green Solid Physical network connection detected. This LED must be On solid
for Ethernet communication to be possible.

3.1.3 Non-Scrolling LED Status Indicators

The non-scrolling LEDs indicate the module’s operating status as follows:

LED Label  Color Status Indication
LER Redor OFF The module is not receiving adequate power or is not securely
(FL-net Link Green plugged into the rack. May also be OFF during configuration
Status LED) download.

GREEN The MVI56E-FLN is 'in-ring' and working normally.

RED The most common cause is that the module has detected a

communication error during operation of its application port.
The following conditions may also cause a RED LED:

=  The module is 'out-ring' or has a duplicate node number
(Watchdog timeout error or Wait error may cause this)

=  The module is rebooting due to a ColdBoot or WarmBoot
request from the ladder logic or Debug Menu

=  The firmware is initializing during startup

= The firmware detects an on-board hardware problem
during startup

=  Failure of application port hardware during startup
=  The module is shutting down

OK Redor OFF The module is not receiving adequate power or is not securely
Green plugged into the rack.

GREEN The module is operating normally.

RED The module is initializing, has detected an internal error, or is
re-booting. If the LED remains RED for over 10 seconds, the
module is not working. Remove it from the rack and re-insert it
to restart its internal program.
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3.2

Troubleshooting

Use the following troubleshooting steps if you encounter problems when the module is

powered up. If these steps do not resolve your problem, please contact ProSoft
Technology Technical Support.

Processor Errors

Problem Description

Steps to take

Processor Fault

Verify that the module is plugged into the slot that has been configured
for the module in the 1/0O Configuration of RSLogix.

Verify that the slot location in the rack has been configured correctly in
the ladder logic.

Processor I/O LED
flashes

This indicates a problem with backplane communications. A problem
could exist between the processor and any installed 1/0 module, not just
the MVI56E-FLN. Verify that all modules in the rack are correctly
configured in the ladder logic.

Module Errors

Problem Description

Steps to take

MVI56E modules with
scrolling LED display:
<Backplane Status>
condition reads ERR

This indicates that backplane transfer operations are failing. Connect to
the module’s Configuration/Debug port to check this.

To establish backplane communications, verify the following items:
= The processor is in RUN or REM RUN mode.

=  The backplane driver is loaded in the module.

=  The module is configured for read and write data block transfer.
=  The ladder logic handles all read and write block situations.

=  The module is properly configured in the processor I/0O configuration
and ladder logic.

OK LED remains RED

The program has halted or a critical error has occurred. Connect to the
Configuration/Debug port to see if the module is running. If the program
has halted, turn off power to the rack, remove the card from the rack and
re-insert the card in the rack, and then restore power to the rack.
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3.3 Clearing a Fault Condition

Typically, if the OK LED on the front of the module turns RED for more than ten
seconds, a hardware problem has been detected in the module or the program has
exited.

To clear the condition, follow these steps:

1 Turn off power to the rack.

2 Remove the card from the rack.

3 Verify that all jumpers are set correctly.

4 If the module requires a Compact Flash card, verify that the card is installed
correctly.

Re-insert the card in the rack and turn the power back on.

Verify correct configuration data is being transferred to the module from the
ControlLogix controller.

If the module's OK LED does not turn GREEN, verify that the module is inserted
completely into the rack. If this does not cure the problem, contact ProSoft Technology
Technical Support.

o Ol
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3.4 The Diagnostics Menu

The following sections describe several items in the Diagnostics menu useful for
verifying communication in a newly set-up module. For information on the remaining

menu items, see Diagnostics Menu Items.

The Diagnostics menu for this module is arranged as a tree structure, with the Main
menu at the top of the tree, and one or more submenus for each menu command. The
first menu you see when you connect to the module is the Main menu.

‘ﬂ Diagnostics

Connection  Log  Madule

i
DULE
b Yersion
Config
g% BACKPLANE
¢ Status
=g FLMET
G Mode Exchanging Data
l Modesz Participating
i Log Data 1
i Log Data 2
: Metwork. Status
i Own Mode Data
= Lr;ge, FL-MET PARTICIPATION LIST
: Modes 0-127
: Modes 128-255

Path “Ethemnet - 105.102.0.100¢

select item within "MWISBE-FLN" for diagnostic information

Time : 08.43.22 -|

ProSoft Technology, Inc.

Page 51 of 135



MVI56E-FLN ¢ ControlLogix Platform Diagnostics and Troubleshooting
FA Control Network Ethernet Communication Module User Manual

3.4.1 Connecting to the Diagnostics Menu in ProSoft Configuration Builder

To connect to the module’s Configuration/Debug Ethernet port:

1 In ProSoft Configuration Builder, select the module, and then click the right mouse
button to open a shortcut menu.

--{Z3 Default Project
=38 Default Location

+ 'h Demao Module

2 On the shortcut menu, choose DIAGNOSTICS.

=-[Z3 Default Project
—-{33] Default Location

2 § Demo Module

Delete
Rename

Copy

Choose Module Type

View Configuration

Export Configuration File(s)
Load Config File

Download from PC to Device
Upload from Device to PC

This action opens the Diagnostics dialog box.

If there is no response from the module:

ProSoft Configuration Builder rg|

| ] E Cannot Connect to IP Address
L3

1 Click the SET Urp CONNECTION button to browse for the module’s IP address.

Click to set up connection
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2 In the Connection Setup dialog box, click the TEST CONNECTION button to verify if the
module is accessible with the current settings.

Connection Setup g|

Select Connection Type: S

Ethernet
192 188 . 0 . 250

FroSoft Digcovery Service (PDS]

Browse Device(z]

CIPconnect

Test Connection | Connectl Cancel |

If PCB is still unable to connect to the module:

1 Click the BROWSE DEVICE(S) button to open the ProSoft Discovery Service. Select
the module, then right-click and choose SELECT FOR PCB.

'3 1 Prosoft Discovery Service

Assign Temporary IP

Device Details

Remove Tempoarary IP
Wiew modules webpage

| Select for PCE

Click the search icon to begin the browse

2 Close ProSoft Discovery Service, and click the CONNECT button again.

3 If all of these troubleshooting steps fail, verify that the Ethernet cable is connected
properly between your computer and the module, either through a hub or switch
(using a standard Ethernet cable) or directly between your computer and the module
(using an Ethernet crossover-cable).

If you are still not able to establish a connection, contact ProSoft Technology for
assistance.
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3.4.2 Monitoring Module Information
Use the MODULE menu to view configuration and hardware information for the MVI56E-
FLN module’s backplane and Ethernet application port.

Viewing Version Information

From the MODULE submenu select VERSION to view module hardware and firmware
information.

[%] Diagnostics @

Connection  Log  Module

SEREE
1 WYISEE-FLM Time : 15.14.21J
% MODULE MWYISGE-FLM > MODULE > Version : [refresh Counter: 3]
ik PRODUCT MNAME CODE {FLES
Corfig SOFTWARE REVISIOM LEVEL 12,03
I g%, BACKPLANE OPERATING SYSTEM REVISIOM 10710
3 RUN NUMBER 10904
Status PROGRAM SCAN COUNTER 13241
gy FLNET EMETl: IF ADDRESS 1105.102.0,77
Mode Exchanging Data EMET1: ETHERMET ADDRESS (MaC) :00:0d:8d:00:2a3:00
3 Modes Particinati EMETZ: IFP ADDRESS :192.168.250.1
oeies Pamepating EMETZ: ETHERMET ADDRESS (MaAC) :00:0d:8d:00:3a:9a
o] LogDiata 1 BACKFLAME DRIVER WERSIOM 1206
Log Data 2 BACKPLANE API WERSIOM 1.0l
Metwork Status MODULE NAME TMVISEE-FLN
Do Node Dat VENDOR 1D 1300
gl Liwn Node Hala DEVICE TYFE 112
-] ,533. FL-MET PARTICIFATION LIST PRODUCT CODE 15007
Modes 0-127 SERIAL MUMEER T000005EA
REVISION 12,03
Modes 128-255 cLoT i

Path “Ethernet - 105.102.0.254"

The values on this menu correspond with the contents of the module’s general product
information registers.
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Viewing Configuration Information

From the MODULE submenu select CONFIG to view backplane configuration settings for
the MVI56E-FLN module.

[%] Diagnostics

Connection  Log  Module

s| 5|78
'| MWISEE-FLM Time : 15.15.34J
% MODULE MYISBE-FLN > MODULE > Config : [rRefresh Counter: 4]
Versian Module Mame IMVISGE-FLN
! USE LEGACY MODE Yes
= ,553, BACKPLAME USE BP MAP TAELE H ]
Shatuz IMPUT DATA TRAMSFER H
AREA 1--> :
|- g% FL-MET start 0
Mode Exchanging Data Count 1512
Modes Participating AREiX2?IECkS i3
LogData 1 start 10
Log Diata 2 Count 18150
Metwork Status Max Blocks 535
Own Mode Data OU;EE; Ei‘-_r': TRANSFER
—-a%, FL-MET PARTICIPATION LIST start HY
Modes 0127 ﬁoungﬂ v 1%00
ax Blocks H
Nodes 128-255 AREA Z-—> :
start HY
Count t100
Max Blocks i1
FAIL COUNT HY

Path “Ethernet - 105.102.0.254"

This information corresponds with the FL-NET configuration settings in ProSoft
Configuration Builder (page 31).
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3.5 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 MVI56E-FLN module were
configured according to the previous sections).

3.5.1 Monitoring Backplane Information

Use the BACKPLANE menu to view the backplane status information for the MVI56E-
FLN module.

Viewing Backplane Status

From the BACKPLANE submenu select STATUS to view current backplane status,
including

Number of retries

Backplane Status

Fail Count

Number of words read

Number of words written

Number of words parsed

Error count

Event count

Command count

During normal operation, the Read, Write, and Parsing values should increment
continuously, while the error value should not increment.

The status values on this menu correspond with the members of the MVI56E-FLN Status

object.
(%) Diagnostics g'
Connection  Log  Module
s| 5|32
T MVISEE-FLN Time : 15.16.33J
|-, MODULE .
Yersion INS?EE? 1--> o
Config Count 1512
g, BACKPLANE Max Blocks 3
IM AREA 2--> H
& EW start H]
" 3 Count DH1G0
Mode Exchanging D ata Max Blocks 135
| Modes Participati Last -1
L;ggsat:;'c'pa na OUT AREA 1--» :
= Start HY
Log Data 2 count 1100
Metwork Status Max E”ngs 1
Own Node Data OU;{;&EA g ‘o
= ,535, FL-NET PARTICIPATION LIST Count 100
Nodes 0127 Max Blocks ;1
LasT :
Nodes 128-255 BLOCK COUNTS :
ReTry HY
Fajled HJ
Fail cnt HJ
Read 160471
write 160472
Parsing 1B0471
Error HY
Path "Ethernet - 105.102 0.254"
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Checking the Nodes Exchanging Data

From the FL-NET submenu select NODE EXCHANGING DATA. This screen contains a
table which indicates all nodes that are exchanging data with the MVI56E-FLN module.

Each four-digit number in the table is a hexadecimal word (16 bits) which represents a
bit sequence that corresponds to the status of each FL-net node. 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# |O 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 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 O.

(%) Diagnostics
Connection  Log  Module
3| o |__J -?‘J||
T MVISEE-FLN Time : 15.1?.13J
|-t MODULE MVISGEE-FLM > FL-NET > Mode Exchanging Data : [refresh Counter: 37]
Wersion 0-15 L0400
Config 16-31 10000
=g BACKPLANE 32- 7 10000
e oo
= FLNET 50-95 10000
. fHode Exchanging Data G5-111 0000
Modes Participating %%é:%ig gggg
Log Datal 144-159 10000
Log Data 2 160-175 10000
Metwark Status 176-191 10000
Owin Mods Data 152-207 0000
- 208-223 0000
= ,533. FL-NET PARTICIPATION LIST 224-239 = 0000
Modes 0127 240-255 10000
Modes 128-265

Path "Ethernet - 105.102.0.254"
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Checking the Participating Nodes

From the FL-NET submenu select NODES PARTICIPATING. This screen contains a table
which indicates all participating nodes on the network.

Each four-digit number in the table is a hexadecimal word (16 bits) which represents a
bit sequence that corresponds to the status of each FL-net node. 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.

’ﬂ Diagnostics
Connection  Log  Module
3| bl |__J -?‘J||
T MVISEE-FLN Time : 15.1?.55J
|-t MODULE MVISGEE-FLM > FL-NET > Modes Participating : [refresh Counter: 4]
ersion 0-15 10400
Config 16-31 10000
| g BACKPLANE 3247 rolon
3 48-83 10000
I NS;“S 64-79 20000
- % B0-95 1ooon
Mode Exchanging Data G5-111 Helelele)
s P art it 112-127 1ooon
- e 128-143 10000
o] Log Data 144-159 10000
Log Data 2 160-175 10000
Metwark Status 176-191 10000
Dl N Dt 152-207 1ooon
gl Lhin hade Hata 208-223 10000
= ,533. FL-NET PARTICIPATION LIST 224-239 = 0000
Modes 0-127 240-255 10000
Modes 128-265

Path "Ethernet - 105.102.0.254"

ProSoft Technology, Inc. Page 58 of 135



MVI56E-FLN ¢ ControlLogix Platform
FA Control Network Ethernet Communication Module

Diagnostics and Troubleshooting
User Manual

Checking the Log Data

From the FL-NET submenu select LOG DATA 1 or LOG DATA 2 to display information

pertaining to:

e Transmission

e Reception

e Cyclic Transmission

’ﬂ Diagnostics

Connection  Log  Module

=] 5152
T MYISEE-FLM
= age. MODULE MYISEE-FLM > FL-MET > Log Data 1 :
Wersion socket Tx 1372
Canfig Socket Tx Err Hel
| g BACKPLAME sacket Rx 0
" Socket Rx Err Hel
&ng?us T0k$ns Tx Hl
= - cyclic Tx 0
Mode Exchanging Data P2P M=g Tx Hl
Modes Participat, BC Msg Tx HYj
ful ES ar Icipaling Tokens R ‘0
g Data ] cyclic Rx 0
Log Data 2 FP2P Msg Rx )
Metwark Status BC Elq?g Rx g
ERDER s 0
=gt FL-MET PARTICIPATION LIST CyC Rx CEM Er He,
Modes 0-127 Cyc RxX TEM Er Hl
Modes 128.755 CyC BsizZe Er Hl

Path "Ethernet - 105.102.0.254"

Time : 15.18.31_J
[refresh Counter: 5]

& Diagnostics

Connection Log  Maodule

s 008
T MWISEE-FLM
| afa MODULE MWISEE-FLN > FL-NET » Log Data 2 :
Version Msg Retrans
o| Config Msg owr RT
|- g, RACKPLANE MSEH RX EFr
3 Msg Rx Ver Er
Status Msg Rx Seq Er
=g FLNET ACK Errors
Mode Exchanging Data ACK ver seq
Modes Participat, ACK Seq Error
LD ? a;mmamg ACK Noge # Er
cabata 1 ACK TCD Error
Jata 2 Token Mult Er
Metwork Status Token Discard

Token Reissue

Own Node Data Token Hold To

= ,533, FL-MET PARTICIPATION LIST Token Maon TO
Modes 0127 Total sery Tm 19
: ) Frames waiting
Modes 128:255 # Participate
self-Exits

Exit By skip
Exit of other

CoOCooloooo oo oo oo o 00

Path "Ethernet - 105.102.0.254"

Time : 15.19.08 - |
[refresh Counter: 9]
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Checking the Network Status

From the FL-NET submenu select NETWORK STATUS to display network information:

& Diagnostics

Token-holding node number
Minimum Frame Interval Time
Refresh Cycle Time

Refresh Cycle Measurement Time

Connection Log  Maodule

|

§| el |

T MWISEE-FLM

=g MODULE
“ersian
Config

g2, BACKPLANE
Status

=g FLNET
Mode Exchanging Data
Modes Participating
Log Datal

wh MNode Data

I g% FL-NET PARTICIPATION LIST
Modes 0-127
Modes 128-255

Path "Ethernet - 105.102.0.254"

MVISBE-FLM > FL-NET > Metwork sStatus :

Token Mode HYJ
MFT Time Hie]
RCT Time Hel
RMT Current Hel
RMT Max Hel
RMT min 155535

Time : 15.19.44 - |
[refresh Counter: 10]
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Checking the Own Node Data

From the FL-NET submenu select OwN NODE DATA to view settings and status

information for the MVI56E-FLN module.

[+ Diagnostics

Connection  Log  Module

|

8| o

7 MWISEE-FLM
|-t MODULE

“ersion

Config
I g BACKPLANE

Status
| o FL-MET

Mode Exchanging Data
Modes Participating
Log Datal
o LogData2
Metwork Status
Own Mode Data
I a%, FL-NET PARTICIPATION LIST

Modes 0127

Hodes 128-255

Path “Ethernet - 106.102.0.254"

MVISEE-FLM > FL-NET > Own Node Data :

Mode nNumber
area 1 —-»
Top
size
End
Area 2 -—-»
Top
size
End
uL=
Tw Time
MFT Time
vendor Code
vendor Model
Mode nMame
Protocaol
Fa Link status
Owh Status
State
Tx ver seq #
Broadcast Seq
Msg Active
msg Resend
mMsg Circ

i1

Hel
2100
Hels]

Hel

100

Hele]

$0000

1255

10
rProsoft
TMVISEEFLM
tMVISEEFLM
B0

Hle]

104

:2
12013077418
Hi s

Hils]

Hl

Hel

X

Time : 15.20.57 -|
[refresh Counter: 3]
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Checking the Participating Node Status

From the FLN-NET PARTICIPATION LIST submenu select NODES 0-127 and NODES
128-255 to view settings and status information for each participating node on the

network.

4 Diagnostics

Connection Log Maodule

§5| o -Eﬂ iﬂ t_w
T MvISEE-FLN
= MODULE e #
ode
Versian Node address
Corfig Tw Time
= g BACKPLANE MFT Time
Status Ei\su nk status
- FLNET AL Top
Mode Exchanging Data Al size
odes Participating a2 Top
AZ Size

Allowed RCT
Missed Count
version seq #

Metwork Status
Broadcast Seq

O Mode Data FZP saq #
= g FL-NET PARTICIPATION LIST My Tx Seq #
B 7 BP Mapping

Al offset
Modes 128-256 Al Size

Al BP offset

a2 offset

AZ Size

Az BP offset

Path "Ethernet - 1056.102.0. 254"

P

CoOCoDoo Poooooooooo oo oD

Time : 15.21.5?5J

(=Rl

[al

[o]

Scroll Up/Down ek

(%) Diagnostics

Connection  Log  Module

T MVISBE-FLN
=l MODULE e #
ode
Version node address
Corfig Tw Time
=g BACKPLANE MFT Time
Status Ei\su nk status
=g FLNET AL Top
Mode Exchanging Data Al size
odes Participating a2 Top
AZ Size

Allowed RCT
Missed Count
version seq #
Broadcast Seq
PP Seq #
My Tx Seq #
BP Mappin

al Oggse?

Al size

21 BP offset

22 offset

A2 Size

a2 BP offset

Own Mode Data
I g FL-MET PARTICIPATION LIST
Modes 0127

Path "Ethernet - 1056.102.0. 254"

O

CcCoCooo PoooooooooooD

Time : 15.22.3?5J

L=
(=)
L=
(=]

[al

[o]

Scroll up/Down ok
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3.5.2 Checking Status through ControlLogix Controller Tags

You can also monitor network status through the ControlLogix controller tags that are
updated through the MVI5S6E-FLN sample ladder. Refer to the website at www.prosoft-
technology.com for the sample ladder logic for the MVI5S6E-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 MVI5S6E-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 MVI56E-FLN.

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

& Controller Tags - MVI56_FLN{controller)

Scope: |MV|58_FLN[controllnj Show: |5h0W Al v| Soit: |Tag Mame j
Tag Mame & | Walue € | Force bask (‘| Style | Tvpe |ﬂ
— FLMETSTATUS. Own_node focad fooal FLMET OwnhodeD ata
- + FLMETSTATUS. Owi_node.node_number 40 Decimal | SINT
- + FLMETSTATUS. Own_node.protacol 16#a0 Hex SINT
- + FLMETSTATUS. Owr_node.Fa,_link_status la#60 Hex SINT
- + FLMETSTATUS. Owr_node.Own_status 1a#00 Hex SINT
- + FLMETSTATUS. Own_node.top_areal i] Decimal |INT
- + FLMETSTATUS. Own_node. size_areal 50 Decimal |INT
- + FLMETSTATUS. Owi_node.top_aread i] Decimal |INT
- + FLMETSTATUS. Own_node.size_areaZ 100 Decimal |INT
- +/ FLMETSTATUS. Own_node. UL _status le#0000 Hex IMNT
+ FLMETSTATUS. Own_node. T _time 100 Decimal | SINT
: + FLMETSTATUS. Own_node. MFT _time 10 Decimal | SINT
- + FLMETSTATUS. Own_node. Vendor_code I I... 1 |ASCH SINT[10]
- + FLMETSTATUS. Dwn_node. Vendor_madel I 1.1 |ASCIH SINT[10]
- — FLMETSTATUS.Own_node.Node_name {...} {... 1 ASCH SINT[10]
+ FLMETSTATUS. Qwn_node.Mode_name[0] M ASCI SINT
: +/ FLMETSTATUS. Own_node.Mode_name[1] B ASCI SINT
- +/ FLNETSTATUS. Own_node.Mode_name[2] I ASCI SINT
- + FLMETSTATUS.Own_node.Mode_name[3] ‘5! ASCI SINT
- + FLNETSTATUS. Own_node.Mode_name[4] g ASCI SINT —
- + -FLMETSTATUS. Qwn_node.Mode_name[5] 'F! ASCI SINT
- + -FLMETSTATUS. Own_node.Mode_namel6] 'L ASCI SINT
- +/ FLMETSTATUS. Own_node.Mode_name[7] ' ASCI SINT
- +/ FLMETSTATUS. Own_node.Mode_name[] 'E! ASCI SINT
+ FLNETSTATUS. Own_node.Mode_name[9] T ASCI SINT -
4 | » |\Monitor Tags £ Edit Tags [/ |« | L,_‘
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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 MVIS6E-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 - MVI56_FLN(controller)

Scope: |MVISE_FLNcontiolh v | Show: [Show Al +| sot [TagMame |
TagMame & |\.-"a|ue (-| Force Mask € | Style | Type |j
» | — FLMETSTATUS General. Modes_Exchaging_Data_Table | PR ... Hex INT[1E]

+ FLMETSTATUS General. Modes_Exchaging_Data_T able[0] la#0400 Hex INT
: +/ FLMETSTATUS General Modes Exchaging Data Table[1] 160000 Hex INT
- +/ FLNETSTATIS . General Hodes_Exchaging_ Data_ T able[2] La#0000 Hex INT
- +/ FLMETSTATUS General Modes: Ewxchaging Data T able[3] Le#0000 Hex INT
- +/ FLMETSTATUS General Modes_Exchaging_ Diata_T able[4] 160000 Hex INT
- + FLMETSTATUS General. Modes_Exchaging_Data_T able[5] la#0000 Hex INT
- + FLMETSTATUS General. Modes_Exchaging_Data_T able[E] la#0000 Hex INT
- +/ FLMETSTATUS General Modes Exchaging Data T able[7] Llegnoan Hex INT
- +/ FLMETSTATIS General Modes_Exchaging Data_ T able[8] lag0000 Hex INT
- +/ FLNETSTATUS General Modes_Exchaging Data_ T able[9] Lag0000 Hex INT
- + FLMETSTATUS General Modes_Exchaging_Data_T able[10] la#0000 Hex INT

+ FLMETSTATUS General Modes Exchaging_Data_T able[11] la#0000 Hex INT
: +/ FLMETSTATUS General Modes Exchaging Data Table[12] 160000 Hex INT
- +/ FLNETSTATIS . General Hodes Exchaging Data_Table[13] La#0000 Hex INT
- +/ FLMETSTATIS General Modes_Ewxchaging Data T able[14] Lag0000 Hex INT
- +/ FLNETSTATUS General Modes_Exchaging_ Diata T able[15] 1a#0000 Hex INT
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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.

The following illustration shows that currently there are 2 nodes participating.

# Controller Tags - MVI56_FLN{controller)

Scope: |M\-"|58_FLN[controlluj Show: |5h0W All

Tag Mame

hd | Sat: |Tag Marre

o | Walue

+/ FLMETSTATUS. General Modes_Participating_Count

—|'FLMETSTATUS General Hodes Participating T able

+/ FLMETSTATUS General Modes_Participating_T able[0]
+ FLMETSTATUS General ModesParticipating_T able[1]
+/ FLMETSTATUS General Nodes_Participating_T able[2]
+/ FLNETSTATUS. General Hodes Participating_T able[3]
+/ FLMETSTATUS General Modes_Participating_T able[4]
+/ FLNETSTATUS . General Modes_Participating_T able[5]
+ FLMETSTATUS General. ModesParticipating_T able[g]
+ FLMETSTATUS General ModesParticipating_T able[7]
+/ FLMETSTATUS General Modes Participating_T able[S]
+/ FLNETSTATUS. General Hodes_Participating_T able[9]
+/ FLMETSTATUS General Modes Participating_T able[10]
+/ FLNETSTATUS General Modes_Participating_T able[11]
+ FLMETSTATUS. General Modes_Participating_T able[12]
+/ FLWMETSTATUS General Nodes_Participating_T able[13]
+/ FLNETSTATUS General Hodes Participating_T able[14]
+/ FLMETSTATUS General Hodes_Participating_T able[15]

ProSoft Technology, Inc.

('| Force Mask € | Style | Type |ﬂ
z Decimal |[INT
{...} {...0 Hex INT[1E]
16#0400 Hex INT
1&6#0000 Hex INT
1640100 Hex INT
La#noon Hex INT
Lagn000 Hex INT
La#0000 Hex INT
1&6#0000 Hex INT
1&6#0000 Hex INT
1&#0000 Hex INT
Lagnooo Hex INT
Le#0000 Hex INT
1&6#0000 Hex INT
1&6#0000 Hex INT
1&6#0000 Hex INT
La#noon Hex INT
Lagno0n Hex INT
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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)

Area 1 (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: |MV|58_FLN [controllnj Show: |5h0W Al < | Sort: |Tag MName ﬂ
Tag Mame 2 |Value (-| Force Mazk € | Style | Type | Drescription j
- +/ FLMETMODULE .COMTROL. GetParticipation_ModeCount 1 Decimal |IMT )
- + FLMETMODULE CONTROL. GetParticipation_FirstM ode 10 Decimal |INT -
4 [ » [\Monitor Tags AEdit Tags / 4] [ b

Next, 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.

FLNETMODULE.CONTROL GetParticipation ~ FLNETMODILE BP.GetParticipation_ALK

JE 3/E
f O
Move

Source FLMETMODULE. COMTROL. GetParticipation_ModeCount
1e

Dest Local1:0.Dataf1]
1€

M0

Move —
Source FLMETMODULE.COMTROL. GetParticipation_Firstode

U

Drest Local1:0.Data[2]
0e

0
Move —
Source 2000

Dest FLMETMODLULE.BP.Lastafrite
i

FLMETMODULE BP.GetParticipation_al1x
L
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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.

— Equal

Source B

EQU

Source & FLMETMODULE.BP.LastRead
1€

2000

FLMETMODULE.CONTROL. GetParticipation  FLMETMODULE BP.GetParticipation_all
J1LE

J1 E
J 0 J 0

COP:
Copy File
Source Local:1:1. Data[2]
Dest FLMETSTATUS Participation[FLMETMODULE. CONTROL. GetParticipation_FirstMade] Mode_MNuriber
Length 20
CaF
Copy File
Source Local1:1.Data[22]
Dest FLMETSTATUS Participation[FLME TMODULE . CONTROL. GetParticipation_FirstMode+1] Mode_Mumber
Length 20
COp
Copu File
Source Local1:1.Data[42]
Dest FLMETSTATUS Participation[FLME TMODULE.CONTROL. GetParticipation_Firsth ode+2] Mode_Mumber
Length 20
COF
Copy File

Source Local1:1.DatalB2]
Dest FLMETSTATUS Participation[FLME TMODULE.COMNTROL. GetParticipation_Firsth ode+3] Mode_Mumber
Length 20

COF
Copy File
Source Local1:1.0ata[82]
Dest FLMETSTATUS Participation[FLME TMODULE.CONTROL. GetParticipation_FirstNode+4] Node_Mumber
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 - MVI56_FLN(controller)

Scope: |MYISE_FLNcontol v | Show: [Show Al +| Sop |TagName =]
Tag Mame & | Walue (‘| Force Mask ('| Style | Tupe | [j
—| FLMETSTATUS. Participation {...} {...}) FLMETMao...
- + FLMETSTATUS. Participation[0] Hoooh Hoonh FLMETMa...
- + FLMETSTATUS. Participation[1] {...} {...} FLMETMa...
- + FLMETSTATLS. Participation[2] {...} {...}) FLMETMa..., =
- + FLMETSTATUS. Participation[3] {...} {...}) FLMETMao...
- + FLMETSTATUS. Participation[4] Hoooh Hoonh FLMETMa...
- + FLMETSTATUS. Participation[5] {...} {...} FLMETMa...
- + FLMETSTATLS. Participation[] {...} {...}) FLMETMa...
- + FLMETSTATUS. Participation[7] {...} {...}) FLMETMao...
- + FLMETSTATUS. Participation[2] Hoooh Hoonh FLMETMa...
- + FLMETSTATUS. Participation[d] {...} {...} FLMETMa...
—'FLMETSTATUS. Participation[10] {...} {...}) FLMETMa...
: +| FLMETSTATUS. Participation[10].Maode_Murmber 10 Ciecimal | IMT
- +/ FLMETSTATUS. Participation[10].Mode_active_ Number 10 Decimal |INT
- +/ FLMETSTATUS. Participation[10]. T\ _time 24 Decimal |INT
- + FLMETSTATUS. Participation[10].MFT 10 Decimal |IMT
- + FLMETSTATUS Participation[10].FL_status le#0060 Hex INT
- + FLMETSTATUS. Participation[10].ULS laga000 Hex INT
- +/ FLNETSTATUS. Participation[10]. T op_a&1 50 Decimal |INT
- + FLNETSTATUS Participation[10]. Size_A1 50 Decimal |INT
- + -FLMETSTATUS Participation[10]. T op_A2 100 Decimal |INT
- +/ FLMETSTATUS. Participation[10]. Size_a2 100 Decimal |INT
- + FLMETSTATUS. Participation[10).RCT 11 Decimal |[INT
- +/ FLNETSTATUS Participation[10]. Miszed_count i} Decimal |INT
- + -FLMETSTATUS Participation[10]. Rx_er_Seq 75070 Decimal | DINT
- +/ FLMETSTATUS. Participation[10].Rx<_BC_Seq a Decimal |DINT
- +/ FLNETSTATUS. Participation[10]. Rx_F2P_Seq i} Decimal |DINT
- + FLMETSTATUS Participation[10]. T«_P2P_Seq 1 Decimal |DINT _IL‘
[« [» |\Monitor Tags 4 EditTags / |Ls >_
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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.

FLWNETMODULE.CONTROL GetParticipation  FLMETMODULE. BP. GetParticipation_alLlx

JE 3/E
MOV

Move
Source FLMETMODULE . COMTROL. GetParticipation_ModeCount
ne
Dest Lacal1:0.Dataf1]
1€
0
Move —
Source FLMETMODULE.COMTROL GetParticipation_FirstM odg
&
[rest Local:1:0.0 ataf2]
e
b0
Move —
Source 2000
Dest FLMETMODLULE. BP. Lastwrite
0e
FLWETMODULE 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 FLNETMODULE.BP.GetLogData_allx  FLMETMODULE.CONTROL.GetlogD ata
— Equdl 1 E JE
Source & FLMETMODULE BP.LastRead
0
Source B 9250
L COP:

Copuy File
Source Local1:1.Dratal2]
Dest FLMETSTATUS LogData socket_Te_count
Length i

FLMETMODULE BP.GetLogData ALl
<1

FLMETMODULE.CONTROL GetLogData
10
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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 - M¥I56_FLN({controller)

< [ [\Monitor Tags AEditTags / |L4]

Scope: |MV|58_FLN[controllnj Show: |5h0W Al v| Sart: |Tag Mame j
Tag Mame ) |Value ('| Fornce kazk ('| Style | Tupe j
— FLMETSTATUS LogD ata {...} {...} FLMETLo..

- + FLMETSTATUS LogData socket_TH_count 5893581 Decimal |DINT
- +/ FLMETSTATUS LogData. socket_TH_emor_count o Decimal |DIMT

+/ FLMETSTATUS LogData socket_R¥_count 539378 Decimal |DIMT
: + FLMETSTATUS LogD ata. socket_R_emor_count i} Decimal | DINT
- + FLMETSTATUS LogData tokens T 224620 Decimal | DINT
- + FLMETSTATUS LogData cyclic_Tx 294630 Decimal | DINT
- + FLMETSTATUS LogData p2p mzg T i} Decimal [ DINT
- + FLMETSTATUS LogData BC_meg_Tx i} Decimal |[DINT
- +/ FLMETSTATUS LogData.tokens_ R 294688 Decimal |DIMT
- +/ FLMETSTATUS LogData. cyclic_Rx 294688 Decimal |DIMT

+/ FLMETSTATUS LogData. p2p_msg_Rx o Decimal |DIMT

o
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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)

Checking the Backplane status

Scope: |MVISE_FLNontoll v | Show: [Show Al v| Sot [TagName  ~|
Tag Mame ) | Walue ('| Force kazk ('| Style | Type |ﬂ

b [ = FLNETSTATUS.Network | {ooo} {.o.} FLMET...
- +/ FLMETSTATUS. Metwark.token_node_number 40 Decimal |SINT
- +/ FLMETSTATUS. Metwork, MFT_time 10 Decimal |SINT
- + FLMETSTATUS. Metwork. RTL_time 9 Decimal |INT J
- + FLMETSTATUS Metwork. RMT_current 2 Decimal |INT
- + FLMETSTATUS Metwork. BT _max 30 Decimal |INT
- + FLMETSTATUS Metwork. BT _min 3 Decimal |INT Jﬂ
[+ [» [\Monitor Tags A EditTags / |4 »

Monitor the FLNETSTATUS.Backplane controller tag for information about backplane

status.

# Controller Tags - MV156_FLN({controller)

Scope: |MVI58_FLN[controllnj Shaw: |5h0W Al v| Sark: |Tag Mame j
Tag Mame £ |Value € | Force b azk €-| Style | Type | Description j
b [ = FLWETSTATUS.Backplane | {...} {.o.} FLMETEP...
- + FLMETSTATUS Backplane.Scan_Cnt 14045 Decimal |INT
- + FLMETSTATUS Backplane. Praduct_Mame flacal {... b |Decimal [SINT[4]
- + FLMETSTATUS Backplane Rev_Level I I... ) | Decimal [SINT[4]
- + FLMETSTATUS Backplane.Op_Suys I I... ) |Decimal [SINT[4]
- +/ FLMETSTATUS. Backplane. Fun_Mumber Ioaa} {... | Decimal (SINT[4]
- + FLMETSTATUS Backplane.Blk_Rd Count 6103 Decimal |INT
- + FLMETSTATUS Backplane. Blk_tw_Count 6083 Decimal |INT -
- + FLMETSTATUS Backplane.Blk_Parse_Cnt 6078 Decimal |INT
- +/ FLMETSTATUS. Backplane.Blk_Err 2530 Decimal |INT -
<] » |\ Monitor Tags £ Edit Tags [ |« 4»,_‘
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3.5.3 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 MVI56E-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 Technology.

For this example, use the following MVI56E-FLN Areal and Area 2 settings in the
configuration file:

ArealTop : O #0..511 top address for area 1

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

Area2 Top : 0 #0...8191 top address for area 1

Area 2 Size :100 #0...8192 area 2 data size in words (O=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 (0=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).

In this example, configure the FL/ET-T-V2 module with the values in the following
illustration:

N:N or 1:N{Master) @

Fielay link.
- LB Link areawards  |100

Link area top addr. O
Tranz. area top addr. |L32w - |LE3W Trans.area words |90

Firyisle link,
Link areatop addr.  |RO0O00 - |ROOCT Link areawards  |200
Trans. area top addr. |(RO064 - |ROOCT Trans. area words (100

1] 9 | Cancel |
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Transferring Data from MVI5S6E-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:

# Controller, Tags - MVI56_FLN({controller)

Soope: IMVISE_FLN[controllu vl Shaw: IShUW Al vl Sot: ITag Marme vl

Tag Mame £ | Walue € | Force Mask €| Shyle Type ;I
' FLNETDATA Dutput Areal s ...} Hex  [INT[S1Z] —

[+ FLNETDATA Dutput Areal[0] 1640005 Hex INT

1+ FLNETDATA. Output Areal[1] 1640000 Hex INT

1+ FLHETDATA Output Areal[2] 1640000 Hex INT

[+ FLNETDATA Dutput Areal[3] 1640000 Hex INT
+ FLMETDATA, Output Areal[4] la#0000 Hex INT -
g\Munﬂor Tags £EditTags / o 1 v

Use the PCWin Register Address Monitor to monitor the value set by the module

(address LOOW for our example).

in - MVI56_FLNET. prj

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

IR daal»agEw]) -5~

=] Bt L b EE

T ALY R A E | F] L] || e e s |EnGLsH

Program |1 LI Device IF' LI Dizplay area IDDW-DFW 'I

Address | FEDCEA9S 76543210 Hex | Des | oot |

P1-LO0W oooooooo. ooooo1ol o 0005 oooos o oooons :

—Adress setting—

ChangeM]l
A dlet=lE] |
ClesiE) |
Readi) |
Savelt] |

= & fs |

Edit off-inef&) [ata fll[E] bonitor stop(S] Wwirite CRUIDY] ClozelESC) |

Ready | [ Module[CPUjCOMZ:]

4
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Transferring Data from FL/ET-T-V2 Link Area to MVI56E-FLN Area 1

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

PCwin - MYI56_FLNET. prj
File Library Edit Wiew ¥change CPU Momitor Setup  Window ME-MET Tool Option Cad  Help

s IEEEIERIERET ) daalsadEw|l =% %
Bl b B AR R e E
B® MvI56_FLNET. prj '

(il Lo li7] Proia

Program |1 LI Device IF' LI Dizplay area IEID\N"-DF\:\.-" 'l

Address FEDCEA98 76543210

—Adress zetting—

Add(d)

Changel]

Adr deletelE]

Clear[B]

Fead(d]

Savely]

Edit aff-linefd] [iata flllE] Monitar stop(S] Swirite CRUD Claze[ESC)

Ready | [ Madule[cPUCOMZ:] A

Use FLNETDATA.Input.Areal controller tags to monitor data received from the remote
node to the MVI5S6E-FLN Area 1.

& Controller Tags - MVI56_FLN{controller)

Scope: IM\-"ISB_FLN[CDntroIIn vl Show: IShUW Al vl Sark: ITag Marne VI
Tag Mame £ | Walue € | Force Mask | Shyle Type Description ;I
= FLMETDATA. Input (oot o) FLNETData —
= FLNETDATA. Input.Areal foook {...} Hex INT[512]

[+ FLNETDATA. Input.Areal[0] 1640009 Hex INT

[+ FLNETDATA.Irput. Areal[1] 1640000 Hex INT

[+ FLNETDATA. Input. Areal[2] 1640000 Hex INT

[+ FLNETDATA Input Areal[3] 1640000 Hex INT

[+ FLMETDATA Input Area[4] 1640000 Hex INT =

<[ » [\ Monitor Tags £ EditTags / || | H
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Transferring Data from MVI5S6E-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)

S cope: IMVISB_FLN[controllu vl Show: IShUW Al vl Sort: ITag Marne vI
Tag Mame & Walue € | Force Mask | Shyle Type Description
= FLMETDATA, Dutput (oot [ FLMETData
[+ FLNETDATA. Dutput Areal focod {...} Hex INT[512]
E-FLNETDATA.Dutput.Areﬂ fo..1 Lot | Hex IMT[8192]
b + FLNETDATA Output. AreaZ[0] - leg000z Hex INT
+ FLNETDATA Output. AreaZ1] leg0ooo Hex INT
[+ FLNETDATA Output Area2[2] 1640000 Hex INT
1+ FLMETDATA Dutput Areaz(3] 1640000 Hex INT
4|+ [\ Monitor Tags A Edit Tags f || |

Use the PCWin Register Address Monitor to monitor the value set by the module

(address R0O0O for our example).

PCwin - MYI56_FLNET.prj

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

DEH| f BRSSP0 M

EFEREEYIE IS

r

= | [ [5] (2] |

AR
B¥ MVIS6_FLNET. prj
i Lo i

[i] P

Program I 1

j Device IF'

HHD HHD  HHD
FI P2 P3

LI Dizplay anea IDD‘W’ - OPw vl

|ENGLISH

Address | FEDCEAYS 76543210 Hex | Dec

| Qct

F1-RO0DOD oooooooo oooooolin onoz aoooz

Edit off-lirefd)]

[vata filllF] | b onitor stop[S]l Wwirite CPUID]

gooooz

Ready

—hdress setting —

Add(d]

Change[i]

Adr delete(E]

Clear[R]

Fead(O]

Savely]

Cloze[ESC)

= 22| fs|

| [ Module[cPUfcomMz: ]

v
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Transferring Data from FL/ET-T-V2 Reqister Area to MVI56E-FLN Area 2

Use the PCWin Register Address Monitor to set the value to transfer to the module
(address R0O064 for this example).

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

Frogram |‘I ﬂ Device |F' ﬂ Dizplay area | 00w - OFwW hd

Address | FEDCEAY9S 76543210 Hex | Dec | Oct |
P1-RO064 00000000 00000011 0003 00003 000003

Adress zetting

Add(d)

Changeli]

Adr delete(E]

Clear(R]

Read(d]

Savely]

Claze[ESC)

331l

Editofffinelt) | Datafilf) | Mot stan(s) |

Use the FLNETDATA.Input.Area2 controller tags to monitor data received from the
remote node to the MVIS6E-FLN Area 2.

# Controller, Tags - MYI56_FLN{controller)

Scope | MvISE_FLM(zantrall = | Shovy [Show il =] Sot [TegMame =]
TagMName & | Yalue €| ForceMask €[St | Type | Deseription il
- + FLNETDATA Imput Area2[0] Leg0003 Hex INT
- + FLMETDATA. Input Area2[1] Lego0on Hex INT
+ FLMETDATA. Input Area2[2] Lego0on Hex INT -
|_LILI\Monitor Tags A EditTags / |4l 4»,_‘
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3.6

Reading Status Data from the Module

The MVI56E-FLN module returns a block of status data in the input image that can be
used to determine the module’s operating status. This data is transferred from the
module to the ControlLogix processor continuously. You can view this data in the
FLN.STATUS controller tag in the ladder logic.

If the Error/Status Pointer is enabled, the status data can also be found in the Read Data
area of the module’s database at a location specified by the Error/Status Pointer
configuration parameter.

The Configuration/Debug port provides the following functionality:

Full view of the module’s configuration data

View of the module’s status data

Version Information

Control over the module (warm boot, cold boot, transfer configuration)
Facility to upload and download the module’s configuration file

3.6.1 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 Token watchdog time error flag indicates that  0x0002
(1 = Error) transmission processing fails to complete
within the token watchdog time set in the own
node
2 Rx Wait Error Indicates that no frame has been received at  0x0004
(1 = Error) 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 to the module. Refer
to Upper Layer Status Read Definition (page 100) for more information.

Bit Message Description Value

Oto 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 with program is at a stop
an error but both cyclic with an error but both
data and message data cyclic data and
are guaranteed. message data are

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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4.1

Reference

Product Specifications

The MVI56E-FLN FA Control Network communication module is a single slot solution
that allows Rockwell Automation ControlLogix 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.

The MVI56E-FLN module acts as a gateway between the FL-net network and the
ControlLogix 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 Area 1 and Area 2 cyclic, network, and module status data
between the processor and the FL-net network.

The MVI56E-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.

General features include:

e Master-less token control method

e FA link protocol on Ethernet UDP/IP

e Cyclic data transfer: Supports virtual memory Area 1 and Area 2. The cyclic data is
mapped to the modules I/O area

4.1.1 Features

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.

e Master-less token control method.
FA link protocol on Ethernet UDP / IP.

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

o Message transfer:

Server Functionality

Log data read service
Log data clear service
Network Parameter Read
Profile Read

Return Message

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

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

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

e Status and Error information

The MVI56E-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.
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4.1.2 General Specifications

Backward compatible with previous MVI56-FLN versions

Single-slot 1756 ControlLogix backplane compatible

10/100 Mbps auto crossover detection Ethernet configuration and application port

User-definable module data memory mapping of up to 5000 16-bit registers

ProSoft Configuration Builder (PCB) software supported, a Windows-based graphical

user interface providing simple product and network configuration

Sample ladder logic is used for data transfer between module and processor

e Internal web server provides access to product documentation, module status,
diagnostics, and firmware updates

e 4-character, alpha-numeric, scrolling LED display of status and diagnostics data in
plain English — no cryptic error or alarm codes to decipher

o ProSoft Discovery Service (PDS) software used to locate the module on the network
and assign temporary IP address

e Personality Module - a non-volatile industrial-grade Compact Flash (CF) card used to

store network and module configuration, allowing quick in-the-field product

replacement by transferring the CF card

4.1.3 Hardware Specifications

Specification Description
Backplane Current Load 800 mA @ 5 Vdc

3mA @ 24 Vdc
Operating Temperature 0°C to 60°C (32°F to 140°F)
Storage Temperature -40°C to 85°C (-40°F to 185°F)
Shock 30 g operational

50 g non-operational
Vibration: 5 g from 10 to 150 Hz

Relative Humidity 5% to 95% (without condensation)

LED Indicators Battery Status (ERR)
Application Status (APP)
Module Status (OK)

4-Character, Scrolling, Alpha- Shows Module, Version, IP, Application Port
Numeric LED Display Setting, Port Status, and Error Information

Debug/Configuration Ethernet port (E1)
Ethernet Port 10/100 Base-T, RJ45 Connector, for CAT5 cable

Link and Activity LED indicators
Auto-crossover cable detection

FL-net Application Ethernet port (E2)

Ethernet Port 10 base-T, RJ45 Connector, for CAT5 cable
Link and Activity LED indicators
Auto-crossover cable detection

Shipped with Unit Two, 5-foot Ethernet straight-through cables
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4.1.4 Functional Specifications

The MVI56E-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

e ControlLogix Form Factor - Single-Slot
e Connections:
o 1-RJ45, 10 BaseT, 10 Mbps connection to the FA Control Ethernet network (FL-
net)
o 1-RJ45,10/100 BaseT, 10 or 100 Mbps Ethernet connection for configuration
ControlLogix Interface

e Operation via simple ladder logic

o Complete set up and monitoring of module through ProSoft Configuration Builder
(PCB) software

e ControlLogix backplane interface via I/O access

e All data is contained in a single controller tag array
All status data is contained in a single controller tag array, with defined objects to
simplify monitoring and communicating with the module
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4.2

Functional Overview

421 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 illustration shows the positioning of the FL-net.

EWS Computer Computer  Computer 1
|\|I\Illllllli!

LT L
Information network Ethernet (IEEEB02.3)
FA Control Network (FL-net)

—

Computer
A 1 = ] B
HH ]

Filed Network
- (Remarks)
=ensor BCR: Bar code reader;
Acutuator D: 10 contraller

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)
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Data Communication Between Nodes
FL-net supports data communications by cyclic transmission and message transmission.

Cyclic transmission

Cyclic transmission

+ Message transmission

Cyclic data
with token

Message data
4 (e.g. read memory)

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

Cyclic transmission is used to exchange data between nodes. The data is shared by
each node through the Common Memory (shared memory) function.

FL-net (Ver. 2.00) )
* N-:udEEI *lr\meal *l ‘wl:-:ve.l*r | chenl*

-
Mode1 [®  Mode1 [P Modet [P Moded [ Moded
Mode2 [ Mode2 [P Mode2 W MNode2 [ Model
Noded  [®] Noded | Mode2 [P MNodes [P Mode
Ciommon
Nosed  [®] Noded || Neded [ Nosed [P Noded Memory
Mode... il MNode.. 4 ode.. -+ Mode.. [ Mode._..
.
Moden [ Moden - Moden [  MNoden [# Moden y

Basic functions:

e Cyclic transmission implements Common Memory interface.
e Each node transmits its entire memory content while it holds the token.
¢ Nodes having no cyclic data are acceptable.

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.
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Common Memory

¢ The Common Memory interface provides nodes with a service that can be regarded

as a memory shared among them.

o Data on the Common Memory is refreshed cyclically as each node updates and

broadcasts its memory contents.

e Each node broadcasts its data in a fixed cycle and all the nodes in a network share
the same data on the Common Memory.

e A user can use the Common Memory as global area in the node.
The Common Memory size is 8k bits + 8k words = 8.5k words in a whole network.

N

Common
memaory

Ir('/-
\"Nade‘l —> Node 2 =P Node 3 =P Node n =P Node 12—~
Node 1 Mode 1 * Node | Mode 1 Mode 1
MNode 2 Node 2 MNode 2 Mode 2 Mode 2
Mode 3 Mode 3 Node 3 7 Mode 3 Node 3
Node 4 MNode 4 MNode 4 Mode 4 Node 4
-~ ~ ~ T Noden ™ -~
Mode 12 MNode 12 Mode 12 T Mode 12 [* Node 12

Area 1 and Area 2

e The Common Memory is divided into two areas.
e Areal has 512 words and Area 2 has 8192 words (1 word = 2 bytes = 16 bits)
The maximum quantity of data that can be transmitted by a single node is 8.5k

words.

Arza

0.5 Kwords

Areal

E Kwords

)

Common Memaory Area
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Node Data Area Assignment

Each node on a FL-net has a specific transmission area in the Common Memory that
does not overlap with others.

A transmission area assigned to one node must be a receiving area for other nodes.
Two data areas can be assigned to a node within Area 1 and Area 2 of the Common
Memory.

Both areas can be assigned at any word-size within the maximum.

A node's memory assignment within a Common Memory area is defined by the top
address (starting address) and size of its data area.

Area 1 Area 2

( (
Top address _| Top address __|

-

size
512w <
8192w <
\

Frame Transmission

Maximum data length of one message frame is 1024 bytes (excluding header).
Multiple frames may be used if the transmitting area size exceeds the maximum
frame data size.

A node receiving multiple frames will update the area only after successfully
receiving all frames from the sending node. Thus time coherency of data from a node
is guaranteed.

Common Memory
Area 1 Data Area 2 Data N
_lr" Il_I.-' v _.-"'"‘"I ul e i
scratch memory..- ' e .
" J_I..l-;‘..--'" e lt
Aread Data Area 2 Data J
L r-h""'--... l-_-"_‘! -
I . o
- e, -
H (Arca1Data| Area2Data H| Amea2Data
s —
—
1024 byte
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Common Memory Function
Common
memory
of node No. 01 node No. 02 node No. 03 node No. 04
|
Transmission Reception Reception Reception
v I © v
Reception Transmission Reception Reception
v v v I
Reception Reception Reception Transmission
v v I v
Reception Reception Transrmission 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
2 2 |
Reception Reception Transmissian
o I L
Reception Transmission Reception
Nodes can be set up to only receive data.
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Node Having No Common Memory

Common
memory
of node No. 01 node No. 02 node Mo. 05
- o |
Throw Reception Transmission
o | v
Thr o Transtmission Reception

The FA link protocol allows for the existence of nodes that do not have Common
Memory because they only participate in message transmission, and do not transmit and

receive cyclic data.
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User-Defined Specifications

User-defined specifications allow the following range of features that are required for FA
systems.

1

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.

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.

Large-capacity Common Memory

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

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
2

3
4

Transmission control using masterless token system avoids collision.

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

The token is transmitted together with cyclic data.

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

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

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

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).
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4.2.2 Data Flow between Module and Processor

The following discussion outlines the flow of data between the two pieces of hardware
(ControlLogix processor and MVI56E-FLN module) and other nodes on the TCP/IP

network.

Module’s Cyclic Input Data

512 words of Area 1
Cyclic data

8192 wards of Area 2
Cyclic data

A-Burffer B-Buffer
[

Area 1 511 Area 1
512

Avrea 2 Area 2
8703

Backplane Driver
Fills The Data In The
Active BP Buffer To

Transfer ToThe
Processor

Module’s Cyclic Output Data

512 words of Area 1

8192 waords of Area 2

A-Buffer B-Buffer
L]

Areal | oo Area 1
512

Area 2 Area 2

Backplane Driver
Fills The Data In The
Active BP Buffer With
Data From Processor

51
512

8703

511
512

8703

C-Buffer

Area 1

E3h )

Avrea 2

512

8703

C-Buffer

Cyelic Hetwork RX
Driver Places Data
Into Active Field Buffer

Area

511

Area 2

512

8703

“ad

Cyclic Data Hetwork
Driver Transfers Data
Fromthe Active Field

Buffer to Hetwork
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4.2.3 Backplane Data Transfer

Block Assignments

In order to exchange data with the processor, the MVIS6E-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

1to3 Area 1 Data From Common Memory
410 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

Output Data

Block Range Descriptions

0&-1 Empty Data Blocks

1to3 Area 1 Data To Common Memory
410 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
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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

1 to 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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Special Blocks
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
3 to 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
22to 41 Participation Data second node 20
42 to 61 Participation Data third node 20
62 to 81 Participation Data fourth node 20
8210101 Participation Data fifth node 20
102to 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 (0O 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
12to 13 Rx Version sequence number 2
14 to 15 Rx Broadcast sequence number 2
16to 17 Rx Peer-to-peer sequence number 2
1810 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
4105 Socket Tx error count 2
6to7 Socket Rx count 2
8t09 Socket Rx error count 2
10to 11 Tokens Tx 2
12 to 13 Cyclic Tx 2
14 to 15 Peer-to-peer message Tx 2
16to 17 Broadcast message Tx 2
18t0 19 Tokens Rx 2
20to 21 Cyclic Rx 2
221023 Peer-to-peer message Rx 2
24 10 25 Broadcast message Rx 2
26 to 27 Cyclic Rx errors 2
2810 29 Cyclic Rx address size errors 2
30to 31 Cyclic Rx CBN errors 2
3210 33 Cyclic Rx TBN errors 2
34 to 35 Cyclic Rx BSIZE errors 2
36 to 37 Message retrans 2
38 to0 39 Message over retrans 2
40to 41 Message Rx errors 2
42t0 43 Message Rx version sequence errors 2
44 to 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 t0 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
68 to 69 Frames waiting 2
70to 71 Number of nodes participating 2
72t0 73 Self-exits 2
7410 75 Exits by skipping 2
76 to 77 Exits of other nodes 2
781to0 79 Spare 2
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Offset Description Length

80 Node holding token 1

81 Network allowable minimum 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

4.3 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
Mandatory Mandatory Optional

2 Not applicable 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.
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43.1

Information Tables

Types of Management Tables

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

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

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.

The MVI56E-FLN module conforms to the mandatory items in the following tables. For

more information refer to Status Data (page 119).

Table name Information Conforming level

Own-node Node number Mandatory

_Injat::ageme”t Area 1 data top address Optional (Supported)
able

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 time

Optional (Supported)

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 Node number Mandatory (Supported)
management table ypper layer status Mandatory

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 time

Optional (Supported)

FA link status Mandatory
Network Token holding node number Optional (Supported)
management table - Allowable minimum frame interval time Mandatory
Allowable refresh cycle time Optional (Supported)
Refresh cycle measurement time Mandatory

(Current value)

Refresh cycle measurement time
(Maximum value)

Optional (Supported)

Refresh cycle measurement time
(Minimum value)

Optional (Supported)
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Own-Node Management Table

This table manages the local node settings.

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.

Table name Size Description

Node number 1 byte 1 to 249 (addresses 0 and 250-255 are special
function)

Common Memory Area 1 first word 2 bytes  Word address (0 to 1FFH)

Common Memory Area 1 data size 2 bytes  Size (0 to 200H)

Common Memory Area 2 first word 2 bytes  Word address (0 to 1FFFH)

Common Memory Area 2 data size 2 bytes  Size (0 to 2000H)

Upper layer status 2 bytes RUN / STOP / ALARM / WARNING / NORMAL
See status block (page 119) for additional
information

Token watchdog time 1 byte 1to 255 ms

Minimum frame interval time 1 byte 10 to 50 (in units of 100 ms)

Vendor code 10 bytes  Vendor code

Manufacturer model 10 bytes Manufacture model, device name

Node name (equipment name) 10 bytes  User-defined node name

Protocol version 1 byte 80h (fixed)

FA link status 1 byte In-ring / out-ring, and so on.

Own status 1 byte Duplicate node number detection, and so on.
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Participating Node Management Table
This table manages information on the nodes in the network.

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 At a 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.

Table name Size Description

Node number 1 byte 1 to 249 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

See status block for additional information

Common Memory Area 1 data first word 2 bytes  Word address (0 to 1FFH)

Common Memory Area 1 data size 2 bytes  Size (0 to 200H)

Common Memory Area 2 data first word 2 bytes  Word address (0 to 1FFFH)

Common Memory Area 2 data size 2 bytes  Size (0 to 2000H)

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

Token watchdog time 1 byte 1to 255 ms

Minimum frame interval time 1 byte 1 to 50 (in units of 100 ms)

FA link status 1 byte In-ring / out-ring information, and so on.

Network Management Table
This table manages information that is shared by all nodes on the network.

Table name Size Description

Token-holding node number 1 byte Node currently holding the token
Minimum frame interval time 1 byte 1 to 50 (in units of 100 ms)
Allowable refresh cycle time 2 bytes 1 ms. (unit)

Refresh cycle measurement time (current) 2 bytes 0 to 65535 ms

Refresh cycle measurement time (maximum) 2 bytes 1 ms. (unit)

Refresh cycle measurement time (minimum) 2 bytes 1 ms. (unit)
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4.3.2 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.
e STOP: Indicates that the upper layer program is at a stop.

Upper layer error information

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

o 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 the ControlLogix processor.
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Upper Layer Status Table

Operation Information

Error information Run Stop

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

WARNING The upper layer program is running The upper layer program is at a stop

with an error but both cyclic data with an error but both cyclic data and
and message data are guaranteed. message data are guaranteed.

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

The Upper Layer Status word is structured as follows:

Upper Layer Status Word

Bit Description Value

Oto 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
MVI56E-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.CONTROL. UpperLayerStatus - l&a#z000 Hex INT

You can monitor the Upper Layer Status from Own Node Data screen (page 61) in the
PCB Diagnostics menu.
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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 MVI56E-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 MVI56E-FLN module (blocks 1 to 38) updates word offset
246 which is reserved for this purpose (in-ring and out-ring command).

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.COMTROL. In_Out_RingCommand 1] 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:

LKS

Ll fofof [ I ]

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

A

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

Reserved

y¥vy

Upper layer operation signal error

v

Commeon memory data validity notification

» Common memory (top address/size) setting completion

—» Address overlapping detection

Figure 4 LKS Data
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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
(MVI56E-FLN is in-ring)

+ FLMETSTATUS Own_node.Fa_link_status Z2#0110_0000 Binary  |SINT

Setting a value of 1 to FLNETMODULE.CONTROL.In_Out_RingCommand controller tag
will set the MVI56E-FLN module as out-ring:

+/ FLMETMODULE.CONTROL.In_Out_RingCommand 1 Decimal |INT

e Firmware 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).

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

+ FLMETSTATUS.Own_node.FA_link_status Z#0000_00ao 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 MVIS6E-FLN module again to in-ring:

| +/ FLMETMODULE.CONTROL. In_Dut_RingCommand Z Decimal |INT

e Firmware Version 1.04 or higher: The in-ring state can be checked by the FA Link
status which now indicates that bit O is set to 1 (in-ring)

e 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_nade.FA_link_status 2#0110_0001 Binary  |SINT

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.
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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 04 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) (104 ms)
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4.3.3 Lower Layer Protocol

Address Setting

| Controller programs

I

Controller interface

FA link protocol layer
UDP layer ———  Port No.
IP layer ——— P address
Data link layer ——— MAC address

Physical layer

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

251 225 2:7 25 27 23

1 1|0(X Network address Host address

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

Port Number
For reception

e Cyclic transmission port number (for system: 55000 fixed)
e Message transmission port number (for system: 55001 fixed)
Participation request frame port number (for system: 55002 fixed)

For transmission
e Transmission port number (for system: 55003 fixed)
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4.4 FL-net Protocol and Network

4.4.1 Understanding the Basics of FL-net

The MVI56E-FLN module is equipped to be used 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.

4.4.2 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 following table 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)

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
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4.4.3 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.

4.4.4 Memory Resources
The module provides 8700 words for shared Area 1 and Area 2 Common Memory.
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4.4.5 Message Transmissions

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

r L e

I I |
Node 1 | Node3 | Node 12’

Token holding node

Broadecast

Token holding node

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 |
Message Message X Message
Sﬁuence sgﬂuence sgﬂuence
ACK ACK
ACK
- #2 / #2
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
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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
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4.4.6 Message Transmission Function

Message transmission is a function that supports non-cyclic data exchange between
nodes. The MVIS6E-FLN module does not support the optional messaging functions
except in response to Log Data request messages as follows:

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

¢ (Request) No data division.
e (Normal response) 512 bytes
e (Error response) The data division includes an error code.

Log data clear: Function clears the log related to a specified node.

¢ (Request) No data division.
¢ (Normal response) No data division.
e (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

<
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Major items

Minor items

Implemented
(Y) or not(N)

Number of ACK sequence number errors

Y

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

Total service time

Number of frame waiting states *

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  Self-exits

area

Exits by skipping

Exits of other nodes

Spare

Node holding token

Network allowable minimum frame interval

Network allowable refresh cycle time

Current measured refresh cycle time

Maximum refresh cycle time

Minimum refresh cycle time

<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<]|=<
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4.4.7 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

F 3
Y

1024 bytes or less

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 O data

F

1024hrte

(a) 1st transmit data

FAlirk heacer Area 1 data Arza ? data

1024hrte

(b} 2nd and subsequent transmit data

FAlink headsr Area 2 data

F
w

1024byte

When the transmit data volume exceeds 1024 bytes, two or more divided frames are
continuously sent in the token held state.
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4.4.8 Network Management

¢ Nodes can be added while the FL-net system is running.
The system will continue to run even if any node fails.
e Each node knows the state of all the other nodes.

Each node manages In-ring and Out-ring of nodes

e One token is circulated between all nodes in the FL-net and the token is monitored
by the time of each node. If a node does not send the token, the next node will
reissue it after a fixed time interval.

e Out-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.

4.4.9 Masterless Transmission Management

Token

1 A node can transmit data only while holding a token, with the following two
exceptions:

¢ Reissue of token due to failure of a node to send a token within the token monitoring
time

e Transmission of participation request frame when the node has not joined in the
network

1 Asingle token is circulated among nodes. A node receiving a token holds the
transmission right until it releases the token to the next node.

2 The token is circulated between all the nodes joining the FL-net.

3 The token can be transmitted along with cyclic data.

4 The token can also be circulated without any data.

5 The token is monitored by each node's timer. If the token is not released by a node
within a fixed time, the token is automatically reissued.

6 If there are two tokens in the network, they are combined into one.
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Token Flow
Only one token exists in the network.

A frame including a token (token frame) is provided with a destination node number 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 MNode #2 ‘ Mode #3 ‘ ____________ Node #8
N/

Token

‘ MNode #1 MNode 72 | MNode #3 ‘ | Mode®EN

x\ ;ﬂ

Token

Token and Frames

There are six types of frames sent with a token.

1
2
3

When there is no cyclic data to be sent, only a token is transmitted.

When there is only cyclic data, a token is transmitted together with cyclic data.
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.

When there is only message data, the message frame is transmitted, followed by a
token.

When there is cyclic data and message data, the message frame is transmitted and
then the cyclic frame is transmitted together with a token.
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6 When there is 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.

( ]_ } Token
—
(2} Token + Cyclic data
(3} Cyclic data Token + Cyclic data
(,_1} Mezzage data Token
(5) Mezzage data Token + Cyclic data
(6} Meszage data Cyeclic data Token + Cyclic data
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4.4.10 FA Link 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 patrticipation 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 patrticipation 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.
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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.
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4.5 Error and Status Data
4.5.1 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
31018 Participation List 16
19to 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
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
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4.6 FL-net Device Profile for MVIS6E-FLN Module

4.6.1 Text Notation of Profile

Name of Parameter

Characters used
[Printable String
type], (length),

Data type [Type]

Text Notation
(Length), (content)

(characters)

Version of device profile 6, "COMVER" INTEGER 1,1
common specification
System parameter ID 2,"ID" Printable String 7, "SYSPARA"
System parameter 3, "REV" INTEGER 1,0
revision number
System parameter 7, "REVDATE" [INTEGER], 2, (0001 2, 2006
revision date to 9999), 1,5

[INTEGER], 1, (01to 1,30

12),

[INTEGER], 1, (01 to

31)
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, "MVI56E-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
}
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2) Value Definition
{
syspara {
nameCOMVER "COMVER",
paraCOMVER 1,
namelD "ID",
paralD "SYSPARA",
nameREV "REV",
paraREV 0,
nameREVDATE "REVDATE",
paraREVDATE {
year 2006,
month 5,
day 30
h
nameDVCATEGORY "DVCATEGORY",
paraDVCATEGORY "OTHER",
nameVENDOR "VENDOR",
paraVENDOR "PROSOFT TECHNOLOGY, INC.",
nameDVMODEL "DVMODEL",
paraDVMODEL "MVI56E-FLN"
}
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MVI56E-FLN Transfer Syntax Data Array (Coding)

Identifier Length
30 8180 Identifier Length
30 7E Identifier Length Content

13 06 "COMVER"

02 01 1

13 02 "ID"

13 07 "SYSPARA"

13 03 "REV"

02 01 0

13 07 "REVDATE"

Identifier Length [Content

30 0A Identifier Length Content
02 02 07D6
02 01 05
02 01 1E

Identifier Length Content

13 0A "DVCATEGORY"

13 05 "OTHER"

13 06 "VENDOR"

13 18 "PROSOFT TECHNOLOGY,
INC."

13 07 "DVMODEL"

13 09 "MVIS6E-FLN"

MVI56E-FLN Profile Data Array

Relative Address

o 1 2 3 4 5 6 7 8 9 A B C D E F
00 30 8 80 30 7E 13 06 “"C" "O" "M" "V' "E" "R" 02 01 1
10 13 02 "I "D" 13 07 "S" "Y* "S" "P" “A" "R" "A" 13 03 'R"
20 "E" "V* 02 01 00 13 07 "R" “E" "V* D" “"A" "T" “E" 30 OA

30 02 02 07 D6 02 01 O5 02 01 1E 13 OA "D" "v* "C" "A
40 "t "E" "G" "o "R" "Y* 13 05 "O" "T* "H" "E" "R" 13 06 "V"
50 "E* "N "D* "O* "R" 13 18 "P" "R" "O" "S* "O" "F* "T" "" T
60 "E* "C" "H" "N" "O" "L o G Y , " "N 13
70 07 "D" "v'* "M" "O" E L" 13 09 M V I 5 6 -
80 "F' "L" "N"
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4.7 Module Power Up

4.7.1 Main Logic Loop

From Power Up Logic

¥

Call YO Handler

l

Call Cfg/Dby Port
Driver

I

Reception
Handling

Transmission
Handling

Buffer/Cueue
Management

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

Call Serial Port Driver {Configuration/Debug Port)

- R and Tx buffer routines are interrupt driven

- Call to serial port routines checks to see if there is any data
in the buffer, and de pending on the value will either service
the buffer ar wait for more 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 queues

- Build cyclic and ACK messages

Handle All Buffers And Queues

- Handle network A/B/C buffers

- Handle A1-A2 A/B/C transmission buffers
- Handle message TX gueus

- Handle message R¥ queue

4.8 State Transition Diagram

This section describes the state transition.

4.8.1 A. State Definitions

1

2

Initialization monitoring state: Waits for an initialization request from the upper layer
and judges if the network link is established
Network initialization state: Link establishment state from a link non-establishment

State.

Halfway joining initialization state: Up to the time when the self-node joins the
network in the link establishment state.
Token waiting state: State where a token is not held in the link joining state.
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5 Token holding state: State where a token is held in the link joining state.
e
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Participarion requaest
frame receprion -~ y
f"ﬁ' Initialization
> monitering
Token receptio Joining token detection
Time up
Participation reguest
frame receprion
Cyche frame (3 (2 L
reception Halfway joining Metwork Participation
Token reception B initialization initialization request frame

Zelf-node-directed token

! SRR Splance tims up
TECEFIEIDI‘.I after parocipaton f minimum node)
request frame ransmizzion Ebkm_mnn Teception -

'i'nEl_‘IJ."lg TImc ug
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4.8.2 B. Initialization Monitoring

.
POWER All management table
(]} initialization

(1)

Waiting for
| TS
imnalization request

from upper laver /

Upper-layar

mittalization
request joinms
token detection

Upper-layer mmitialization
request notice/jolning token
derecton

timer

Parricipation reguest frame,
cyclic frame, meszage frame
TeCEpTION/nD Processing

\d

g@.u z for tl:-ke:

detection time

.

Mode number conflict

N>
%

fupper-laver notice

Token recaption/jommg
token detection walting
timer stop

Joining token datection
fimeout'trigger transmission
[:,_:) fimer start, parficipation
- acceptanece timer start
Halfway joining
nitialization state

(3)

Trzger recephionjoming token
detection timer stop, participation
Tequest Tansmisslon timer start,
participation

(4) ¥
Farticipation reguest
acceptance state
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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.
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4.8.3 C. Network Initialization

Joiming token detection
time up

e @
Waiting for trigger .
trancmicsion or T'l‘lgger_ El‘a_ame .
reception transmissicn walong
\ } / me up rigger
Token —T——— rancMmIcs1sn,
reception‘trigger / parcipation request
frame transmission | e
= ! zad £ S
whiting timer stop Trigger reception/rigger Walllng tmer sTart,
| frame transmission wairing — PRTUCIRATION Iequest
timer ctep, participaticn frame acceptance timer
! reguest frame transmissipn SLAT
"I' | Walting timer start,
participation request frame
{3) | acceptance tlmer start
Halfway

joining state |

v

Participation ) \\
xmequesr;: . Particlpaton request
ame/token S
STEEEE ACCEPTANCE STATS Participation request frame
;:i?ﬁ;;tﬁmm 4—% Transmissioh walting
B Timeout Particlpation Teguest
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fiame acoaptance time

(1.2zac) wp (when athar

nodes exist) ad no pArTICIpATION reguest frame

mimimum nede acceptance ome (1 2zec) up
iwhen other nodes exist) and
murimum nede
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4.8.4 D. Halfway Joining Initialization
o token reception, no node nummb
conflic
Participation recuest #
frame, token ()]
recepton/participating [ Waiting wntil a token directed |
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updating

/
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4.8.5 E. Waiting for Token

participation reguest frame
acceptance time (1.Z2zec) up (other
nodes exist) and no minimum
node. Another node-directed
tokan reception

Participation request
frameftoken
receptionfparticipating

nodes managem ent table

“\

| frame reception/meszage

S

Mezszape raception, cyclic

updatizng, teken /—’
monitoring timer stop F‘ (7}
o | Waiting for

(1) 1
HNode num ber conflict

token

cyclic, fram e processing

Initializatioh By uppes EZelf-node-directed token

reception, token holding

layer or mesfsare/joining - . . . .
- ) . Neg 3-circulation timer minimum token,

ToEZen CETECIEOD WALTIRE .

. comsecutive holdin= tim er start

tim er start . D ;

zelf-onode-dire

e receptionito

OE/jeining foken .
. monitoring

detection tiger start

¥

{2)

Waiting for joining

toker detection

{2}

Halfway joining

imitialization

Token holding
(10)

Token monitoring

tim eout/d-circulation consecutive
Participation of only self-neode pmizsion: participating node
in the network/ jeining token mapagem ent takle npdating/zext

detection timer start = self node and other nods exists

minimum tekern holding timer

v

[ B)
Token bolding state

Joining teken

detection =tate
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4.8.6 F. Token Holding

Participation regusst
frame/participating
nods managzement
table updating

Token kolding
Timer Timeous

Self-node-directed token
receptlon

Token momtoring timer
up/tolken holding timer
sTart, minimum token
holding ttmer start

(B}
| ¥ - .
Waiting for mimimum

"2 token kolding timer

Tnm

Mimmum token holding timer
timeout’next-node-directed
§ token transmission, token

3 or more
timeouta/token
dizcard, upper-layer

notice

¥
(1)

j mOoRITOTINg T1mer STArt

\ Token reception/zelf node= nods
of transmizzion destinaton:
token discard, token momtoring

timer start
3 or less token holding
timeouts/token dizcard

(Tl
Waiting for token

Waiting for iminalization request
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4.8.7 G. Message Transmission State Transition
Afﬁu_z for
message
transmussion
Tequast /
Meszage transnussion
request/ransnussion buffer r |
saving
(1) Mezsage transmission Waiting for \
requesthusy status nofice to ¢ o
the upper layer ransmssion

{2} Token holding/existence of
previcus messags
tranamizsion when
RCM =>=RCT or
RCT x 90% = RCM = RCT

Token holding < 3 times
and ACK wating nmeout
Fasend (==3 tunes)

Note:
RCT:

:::" fransmat meszage
Tolken holding'non-existence of

when RCL »= RCT*30% ar
RCT x 90% = RCM = RCT -=
message transmission + ACK
Waltlng tmer start

BL EVIOUS mezzage IrAREIMIEZIoN
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imnu dJ.vE‘rd/ notce, message discard
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L
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4.8.8 H. Message Reception State Transition
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4.9

Cable Connections - MVI56E-FLN

The MVI56E-FLN module has the following functional communication connections
installed:

e One 10/100 Mbps Ethernet port (RJ45 connector, labeled E1) for configuration and
troubleshooting only

e One 10/100 Mbps Ethernet port (RJ45 connector, labeled E2) for FL-net application
data transfer only

4.9.1 Ethernet Connection

The MVI56E-FLN module has two RJ45 ports located on the front of the module labeled
"E1", to be used only for configuration and troubleshooting, and "E2", to be used only for
connection to the FL-net FA Control Network.

Warning: The MVI56E-FLN module is NOT compatible with Power Over Ethernet (IEEE802.3af /
|[EEE802.3at) 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 for port E2 is the FL-net node
number of the module on the FA Control network.

4.9.2 Ethernet Cable Specifications

The recommended cable is Category 5 or better. A Category 5 cable has four twisted
pairs of wires, which are color-coded and cannot be swapped. The module uses only
two of the four pairs.

The Ethernet ports on the module are Auto-Sensing. You can use either a standard
Ethernet straight-through cable or a crossover cable when connecting the module to an
Ethernet hub, a 10/100 Base-T Ethernet switch, or directly to a PC. The module will
detect the cable type and use the appropriate pins to send and receive Ethernet signals.

Ethernet cabling is like U.S. telephone cables, except that it has eight conductors. Some
hubs have one input that can accept either a straight-through or crossover cable,
depending on a switch position. In this case, you must ensure that the switch position
and cable type agree.

Refer to Ethernet cable configuration (page 134) for a diagram of how to configure
Ethernet cable.
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Ethernet Cable Configuration

Note: The standard connector view shown is color-coded for a straight-through cable.

Crossover cable Straight- through cable
RJ-45 PIN RJ-45 PIN Pin #1 RJ-45 PIN RJ-45 PIN
1 Rx+ 3 Tx+ ! 1 Rx+ 1 Tx+
2 Rx- 6 Tx- 2 Rx- 2 Tx-

3 Tx+ 1 Rx+ 3 Tx+ 3 Rx+
6 Tx- 2 Rx- 6 Tx- 6 Rx-

L anniie
e g dx

# pin Folas
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5 Support, Service & Warranty

5.1 Contacting Technical Support

ProSoft Technology, Inc. is committed to providing the most efficient and effective support
possible. Before calling, please gather the following information to assist in expediting this

process:
1 Product Version Number
2 System architecture
3 Network details

If the issue is hardware related, we will also need information regarding:

1 Module configuration and associated ladder files, if any
Module operation and any unusual behavior
Configuration/Debug status information

2
3
4 LED patterns
5

Details about the interfaced serial, Ethernet or Fieldbus devices

Note: For technical support calls within the United States, ProSoft Technology’s 24/7 after-hours phone support is

available for urgent plant-down issues.

North America (Corporate Location)

Europe / Middle East / Africa Regional Office

Phone: +1.661.716.5100
info@prosoft-technology.com
Languages spoken: English, Spanish
REGIONAL TECH SUPPORT
support@prosoft-technology.com

Phone: +33.(0)5.34.36.87.20
france@prosoft-technology.com
Languages spoken: French, English
REGIONAL TECH SUPPORT
support.emea@prosoft-technology.com

Latin America Regional Office

Asia Pacific Regional Office

Phone: +52.222.264.1814
latinam@prosoft-technology.com
Languages spoken: Spanish, English
REGIONAL TECH SUPPORT
support.la@prosoft-technology.com

Phone: +60.3.2247.1898
asiapc@prosoft-technology.com

Languages spoken: Bahasa, Chinese, English,
Japanese, Korean

REGIONAL TECH SUPPORT
support.ap@prosoft-technology.com

For additional ProSoft Technology contacts in your area, please visit:
www. prosoft-technology.com/About-Us/Contact-Us.

5.2  Warranty Information

For complete details regarding ProSoft Technology’s TERMS & CONDITIONS OF SALE,
WARRANTY, SUPPORT, SERVICE AND RETURN MATERIAL AUTHORIZATION
INSTRUCTIONS, please see the documents at:

www.prosoft-technology/legal
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