ProSoft’

TECHNOLOGY

Where Automation Connects.

INRAX
MVI56-MCM

ControlLogix Platform
Modbus Communication Module

October 27, 2011



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.

How to Contact Us

ProSoft Technology

5201 Truxtun Ave., 3rd Floor
Bakersfield, CA 93309

+1(661) 716-5100

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

Copyright © 2011 ProSoft Technology, Inc., all rights reserved.

MVI156-MCM User Manual

October 27, 2011

ProSoft Technology ® ProLinx ®, inRAx ®, ProTalk ®, and RadioLinx ® are Registered Trademarks 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.

ProSoft Technology® Product Documentation

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



Important Installation Instructions

Power, Input, and Output (I/O) wiring must be in accordance with Class |, Division 2 wiring methods, Article 501-4 (b)
of the National Electrical Code, NFPA 70 for installation in the U.S., or as specified in Section 18-1J2 of the Canadian
Electrical Code for installations in Canada, and in accordance with the authority having jurisdiction. The following
warnings must be heeded:

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

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

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

D THIS DEVICE SHALL BE POWERED BY CLASS 2 OUTPUTS ONLY.

MVI (Multi Vendor Interface) Modules

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

AVERTISSEMENT - RISQUE D'EXPLOSION - AVANT DE DECONNECTER L'EQUIPEMENT, COUPER LE
COURANT OU S'ASSURER QUE L'EMPLACEMENT EST DESIGNE NON DANGEREUX.

Warnings

North America Warnings

Power, Input, and Output (I/O) wiring must be in accordance with Class I, Division 2 wiring methods, Article 501-4 (b)
of the National Electrical Code, NFPA 70 for installation in the U.S., or as specified in Section 18-1J2 of the Canadian
Electrical Code for installations in Canada, and in accordance with the authority having jurisdiction. The following
warnings must be heeded:

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

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

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

Avertissement - Risque d'explosion - Avant de déconnecter I'équipement, couper le courant
ou s'assurer que I'emplacement est désigné non dangereux.
D Suitable for use in Class I, Division 2 Groups A, B, C and D Hazardous Locations or Non-Hazardous Locations.

ATEX Warnings and Conditions of Safe Usage
Power, Input, and Output (I/O) wiring must be in accordance with the authority having jurisdiction.

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

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

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

D DO NOT OPEN WHEN ENERGIZED.

Battery Life Advisory

The MVI146, MVI56, MVI56E, MV169, and MVI71 modules use a rechargeable Lithium Vanadium Pentoxide battery to
backup the real-time clock and CMOS. The battery should last for the life of the module. The module must be
powered for approximately twenty hours before the battery becomes fully charged. After it is fully charged, the battery
provides backup power for the CMOS setup and the real-time clock for approximately 21 days. When the battery is
fully discharged, the module will revert to the default BIOS and clock settings.

Note: The battery is not user replaceable.



Markings

Electrical Ratings

Backplane Current Load: 800 mA @ 5.1 Vdc; 3 mA @ 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 Hz to 150 Hz

Relative Humidity: 5% to 95% with no condensation

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

Label Markings
ATEX

N3G

EExnAlIC T6

0°C <=Ta<=60°C

cULus

E183151

Class I Div 2 Groups A,B,C,D
T6

-30°C <=Ta<=60°C

Agency Approvals and Certifications

Agency Applicable Standard
RoHS
CE EMC-EN61326-1:2006; EN61000-6-4:2007
ATEX EN60079-15:2003
cULus UL508; UL1604; CSA 22.2 No. 142 & 213
CB Safety CA/10533/CSA
IEC 61010-1 Ed.2; CB 243333-2056722 (2090408)
GOST-R EN 61010
CSA EN 61010

ois & @ (€ P @

243333 MEO06 E183151
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Guide to the MVI56-MCM User Manual

Function Section to Read Details
Introduction — | Start Here (page 11) | This section introduces the customer to the
(Must Do) module. Included are: package contents,

system requirements, hardware installation, and
basic configuration.

Diagnostic and — | Diagnostics and This section describes Diagnostic and
Troubleshooting Troubleshooting Troubleshooting procedures.
Reference — | Reference (page These sections contain general references

109) associated with this product, Specifications, and
Product Specifications the Functional Overview.

Product

Specifications (page
Functional Overview 110)

Functional Overview
(page 113, page

106)
Support, Service, and — | Support, Service This section contains Support, Service and
Warranty and Warranty (page |Warranty information.
181)
Index Index of chapters.
Index
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February 11, 2011



Guide to the MVI56-MCM User Manual MVI156-MCM ¢ ControlLogix Platform
User Manual Modbus Communication Module

Page 10 of 193 ProSoft Technology, Inc.
February 11, 2011



MVI156-MCM ¢ ControlLogix Platform Start Here
Modbus Communication Module User Manual

1 Start Here

In This Chapter

% System ReqUIremMents ........cccooviiiiiiiieee e 12
% Deployment CheckIist..........ccooiiiiiiiiiii e 13
s Package CoNtENES ......cooiuiiiiiiie e 15
% SetliNG JUMPETS .. 16
« Installing the Module in the RacK..........cccoeiiiiiiiinii e 17

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
Modbus Master/Slave and ControlLogix devices to a power source and to the
MVI156-MCM module’s application port(s)

ProSoft Technology, Inc. Page 11 of 193
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1.1  System Requirements

The MVI56-MCM module requires the following minimum hardware and software
components:

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

»= Rockwell Automation RSLogix 5000 programming software version 2.51 or
higher

» Rockwell Automation RSLinx communication software

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

» Supported operating systems:

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

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

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

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

» CD-ROM drive

* ProSoft Configuration Builder, HyperTerminal or other terminal emulator
program.

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.

Page 12 of 193 ProSoft Technology, Inc.
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1.2 Deployment Checklist

Before you begin configuring the module, consider the following questions. Your
answers will help you determine the scope of your project and the configuration
requirements for a successful deployment.

1 Are you creating a new application or integrating the module
into an existing application?
Most applications can use the Sample Ladder Logic without any edits to the
Sample Program.

2 Which slot number in the chassis will the MVI56-MCM module
occupy?

For communication to occur you must enter the correct slot number in the
sample program.

3 Are RSLogix 5000 and RSLinx installed?

RSLogix and RSLinx are required to communicate to the ControlLogix
processor (1756-L1, L55, L61 & L63). Sample Ladder programs are available
for many versions of RSLogix 5000.

4 How many words of data do you need to transfer in your
application (from ControlLogix to Module / to ControlLogix from Module)?

The MVI56-MCM module can transfer a maximum of 5000 (16-bit) registers
to/from the ControlLogix processor. The Sample Ladder transfers 600 words
to the ControlLogix processor (into the Read Data array) and obtains 600
words from the ControlLogix processor (from the Write Data array).

5 Will you be using the module as a Modbus Master or Modbus
Slave? Will you be transferring data using Modbus RTU or Modbus ASCII?

Modbus is a master/slave network. Only one master is allowed on the Com
line (max 32 devices/RS485). The Master is responsible for polling data from
the slaves on the network.

6 For a Modbus Master, what devices (node ID) and Modbus
addresses do you need to exchange data with on the Modbus network?

As a Modbus master, you must know the node ID # of the slave devices you
wish to obtain data from, as well as the Modbus address (coil 0001, register
4001 and so on) of the data that must be read from or written to that slave
device.

7 For a Modbus Slave, how many words or bits of data do you
need to send to the master device?

The MVI56-MCM module can send data to a Modbus master as 0x coil data,
1x input coil data, 3x input registers and 4x holding registers. The sample
program transfers 600 (16-bit) words or 9600 bits to the ControlLogix
processor, and 600w or 18 bits from the ControlLogix processor.

8 Serial Communication Parameters for the Modbus network:

Baud rate?
Data bits?
Parity?
Stop bits?

ProSoft Technology, Inc. Page 13 of 193
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Required for master and slave configurations.

9 Wiring type to be used (RS232, 422 or 485). Set by jumper
settings (page 16).
Required for proper implementation of the module in master and slave
configurations.

Note: If you are installing your module into a new system and plan to use our Sample Ladder

Logic, refer to the Quick Start Guide for simple installation procedures.

= For version 16 or newer of RSLogix 5000, refer to Using the RSLogix 5000 v16 Add-On
Instruction (page 19).

= For NEW system installations, refer to Sample Ladder Logic in New Application (page 169).

= For EXISTING system installations, refer to Integrating the Sample Ladder Logic into an
Existing Project (page 173).

Note: Most applications can use the Sample Ladder Logic without any edits to the sample

program.

Page 14 of 193 ProSoft Technology, Inc.
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1.3 Package Contents

The following components are included with your MV156-MCM 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 MVI56-MCM Module  MVI56-MCM Modbus Communication Module
1 Cable Cable #15, RS232 For RS232 Connection to the CFG Port
Null Modem
3 Cable Cable #14, RJ45to For DB9 Connection to Module’s Port
DB9 Male Adapter
cable
2 Adapter 1454-9F Two Adapters, DB9 Female to Screw
Terminal. For RS422 or RS485
Connections to Port 1 and 2 of the Module
1 ProSoft Solutions CD Contains sample programs, utilities and

documentation for the MV156-MCM module.

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

ProSoft Technology, Inc. Page 15 of 193
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1.4  Setting Jumpers

If you use an interface other than RS-232 (default), you must change the jumper
configuration to match the interface. There are three jumpers located at the
bottom of the module.

The following illustration shows the MVI56-MCM jumper configuration:

| NS

SETUP

SHUNT
ﬁ

NOT JUMPERED

Rs-23z—+ CHY
Rs-422-MC O
Rs-485—{ 0O

RS-232 1+

1 Set the PRT 2 (for application port 1) and PRT 3 (for application port 2)
jumpers for RS232, RS422, or RS485 to match the wiring needed for your
application. The default jumper setting for both application ports is RS-232.

2 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.

Page 16 of 193 ProSoft Technology, Inc.
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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 MVI56-MCM module. Refer to
your Rockwell Automation product documentation for installation instructions.

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

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

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

1 Turn power OFF.
2 Align the module with the top and bottom guides, and slide it into the rack
until the module is firmly against the backplane connector.

MVI56 Module

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

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

in the locking holes of the rack.

5 Make a note of the slot location. You 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.

6 Turn power ON.

Note: If you insert the module improperly, the system may stop working, or may behave
unpredictably.
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2

Using the RSLogix 5000 v16 Add-On
Instruction

In This Chapter

Creating a New RSLogix 5000 Project ........cceeveiiiiiiniieniiieee e 21
« Connecting Your PC to the ControlLogix Processor...........cccucueeriueenunen. 35
+ Downloading the Sample Program to the Processor..........cccocceeviuennen. 36

Important: If you are using an older version of RSLogix 5000 (version 15 or older), please refer to
Using the Sample Program in a New Application (page 169) or Using the Sample Program in an
Existing Application (page 173).

If you have RSLogix 5000 version 16 or newer, you can use an Add-On
Instruction to simplify the task of configuring the module, either as a new
application, or within an existing application.

The ProSoft Solutions CD-ROM included in the package with the module
contains ladder logic, product manuals, and utility programs for all ProSoft
Technology products.

Copying the manuals and sample program from the CD-ROM

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

2 On the startup screen, click Product Documentation. This action opens an
Explorer window. Files are arranged by type:

o The Ladder Logic folder contains sample programs for each module,
arranged by processor type, and then by product name. The sample
programs for your module are in the ControlLogix/MVI56/MV156-MCM
folder.

o The Manuals folder contains product manuals and datasheets in Adobe
Acrobat Reader format (PDF) for each module, arranged in the same way
as the Ladder Logic folder.

o The Utilities folder contains additional programs and tools required for
some ProSoft modules. Refer to your user manual to determine if you
need to use or install any of these additional tools.

3 Inthe Explorer window, navigate to the files you need, and then copy them to
a location on your hard drive.

ProSoft Technology, Inc. Page 19 of 193
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Downloading the manuals and sample program from the ProSoft Technology web
site

You can always download the latest version of the sample ladder logic and user
manuals for the MVI56-MCM module from the ProSoft Technology web site, at
www.prosoft-technology.com/support/downloads

From that link, navigate to the download page for your module and choose the
sample ladder program to download for your version of RSLogix 5000 and your
processor.
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2.1 Creating a New RSLogix 5000 Project
1 Open the FILE menu, and then choose NEW.

2 RSLogix 5000
58 Edit View Search Logic Communications Tools Wi
@ New... Ctrl+N

= Open... Ctrl+0

2 Select your ControlLogix controller model.
3 Select REVISION 16.
4 Enter a name for your controller, such as My_Controller.
5 Select your ControlLogix chassis type.
6 Select SLOT 0 for the controller.
New Controller [$__<|
Wendor: Allen-Bradley
Tvpe: 1756163 CortralLogix5563 Controller - oK |
Rewizian: - Cancel
™ Redundancy Enabled Help
Mame: |My_ControIIer
Diescription:
Chassis Type: |1?58-A4 4-5lot ControlLogix Chazsis j
Slat: ’G
Create In: |E:\HSLogiH BO00%Projects Browse...

ProSoft Technology, Inc.
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2.1.1 Creating the Module

1 Add the MVI56-MCM module to the project.

In the CONTROLLER ORGANIZATION window, select I/O CONFIGURATION and
click the right mouse button to open a shortcut menu. On the shortcut menu,
choose NEW MODULE...

—-£5] 1j0 Configuration

SR - } 1756 Badkplane, 1756-A
39 [0] 1756063 My_Cor| 5] New Module. ..

This action opens the SELECT MODULE dialog box.

B Select Module

Module Description endor
+- Analog
+]- Communications
+]- Controllers
+- Digital
+- Drives
+]- Motion
-] Other
1756-MODIULE Generic 1756 Module Allen-Bradley
+- Specialty
End. | AddFavaiie |
By Categary EBiw Vendor Favorites ]
ak | Cancel | Help |

2 Select the 1756-MODULE (GENERIC 1756 MODULE) from the list and click OK.
This action opens the NEw MODULE dialog box.

Type: 1756-MODULE Generic 1756 kodule
P Laez Connhection Parameters
Azzembly .
Instance: Gize:
Name: | Input: 1 250 | [(16-bif
Description: Output: 2 248 = [16-4i)
Configuration: |4 0 J;I [B-bit]
Comm Eormat; |Data SIMT j
Slat: 1 J;l ,—
v Open Module Properties oK | Cancel | Help |

3 Inthe NEw MODULE dialog box, enter the following values.
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Parameter Value

NAME MCM

DESCRIPTION Enter a description for the module. Example: Modbus
Communication Module

Comm FORMAT Select DATA-INT

SLoT Enter the slot number in the rack where the MVI56-MCM
module is located

INPUT ASSEMBLY INSTANCE 1

INPUT SIZE 250

OUTPUT ASSEMBLY INSTANCE 2

OUTPUT SIZE 248

CONFIGURATION ASSEMBLY INSTANCE 4

CONFIGURATION SIZE 0

Important: You must select the COMM FORMAT as DATA - INT in the dialog box, otherwise the
module will not communicate over the backplane of the ControlLogix rack.

4 Click OKto continue.
5 Edit the Module Properties.

Select the REQUESTED PACKET INTERVAI value for scanning the I/O on the
module. This value represents the minimum frequency at which 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.

M Module Properties: Local:1 (1756-MODULE 1.1) ]

Genersl Cormection | Module Infa| Backplans |

Bequested Packet Interval (RF1) E0=ms (0.2-750.0ms)
I Inhibit Module

I Majar Fault On Cantraller |f Connection Fails While in Run Mode

Module Fault

Status: Offline 0K Cancel Help

6 Save the module

Click OK to close the dialog box. Notice that the module now appears in the
CONTROLLER ORGANIZATION window.
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2.1.2 Importing the Ladder Rung
1 Inthe CONTROLLER ORGANIZATION window, expand the TASKS folder and

subfolders until you reach the MAINPROGRAM folder.
In the MAINPROGRAM folder, double-click to open the MAINROUTINE ladder.
Select an empty rung in the routine, and then click the right mouse button to

2
3

open a shortcut menu. On the shortcut menu, choose IMPORT RUNG...

& RSLogix 5000 - My_Controller [1756-L63]* - [MainProgram - MainRoutine*]
|§’ Eile Edit View Search Logic Communications Tools Window Help

B|=d| & 5508
Offline f. ™ RUN
s » | F 0K
No Edits =Y F‘Ef?

=) Controller My_Cantroller
Controller Tags
(31 controller Fault Handler
[Z3 Power-Up Handler
=I5 Tasks
= @ MainTask
= £ MainProgram
Program Tags
) MainRoutine
[E3 Unscheduled Programs
=-E3 Motion Groups
[E3 Ungrouped Axes
3 Add-On Instructions
=& Data Types
Ly User-Defined
+ g strings
[ Add-on-Defined
4 [t Predefined
+- Eg Module-Defined
3 Trends
=143 1/0 Configuration
= B3 1756 Backplane, 1756-A%
B0 [0] 1756163 My_Controller
8 [1] 1756-MODULE MVISSE

o=
I = snelE el als)
[——] Path [ <none> j%
A Hleile] e o] elo] 3
ll 4| v |\ Favorites {"Add-0n £ Aamms f 5t X Tmencounier £ |
| 5|5 E|s]
~
(End) ’»
Add Rung Ctrl+R
Edit Rung Enter
Import Rung...
Go To... crrl+G
Add Ladder Element... Alt+ns
~
I MamRDutina’j— a j
Rung (End) of 0 APP
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4 Navigate to the location on your PC where you saved the Add-On Instruction
(for example, "My Documents" or "Desktop"). Select the
MVI56MCM_ADDON_RUNG_V2_4.L5X file

Import Rung

3

Look in: |@ Diesktop j & £ B2~

- j My Computer
ﬁ uD My Documents
My Recent ‘I-_-JMy Metwork Places
Documents |

Desktop

9
My Documents
8

My Computer

‘_ﬁ] File name: [MVISBEIMCM_AddOn_Rung_v2 415X ~| Import... |

My Network Files of type: |RSLDgix 5000 XML Files (*.L5X) Cancel

Flaces
Help

This action opens the IMPORT CONFIGURATION dialog box, showing the
controller tags that will be created.

Import Configuration @
Tags l Data Types | Add-On Instructions |
| Mame £ | Alias For | Data Type | D escription | Operation |

ﬂ | A0IBEMCM - ADISEMCH Create Mew
% ﬂ Local1:C AB:175E_MOD Usze Existing
n| g Locatld AB:1756_MOD Use Existing
% ﬂ Locak1:0 AB:175E_MOD Usze Existing
C |g MM MChitoduleD Create Mew

QK | Cancel | Help |

5 If you are using the module in a different slot (or remote rack), select the
correct connection input and output variables that define the path to the

module. If your module is located in Slot 1 of the local rack, this step is not
required.
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6 Click OK to confirm the import. RSLogix will indicate that the import is in
progress:

Importing

Creating routine: Prescan

When the import is completed, the new rung with the Add-On Instruction will
be visible as shown in the following illustration.

= RSLogix 5000 - My_Controller [1756-L63]* - [MainProgram - MainRoutine*] ¥ E
|E* File Edit View Search Logic Communications Tools Window Help *

131~ T = e e o] oI55l [ (Y@ @[S
i F RUN W Path: [ <rone> jﬂ
OK
= M BaT
2/ =i Al 2|
ll 41 |\ Favorites £ Add-On Alarms Bit A Timer/Counter

Offline

Ma Farces
Mo Edits

=3 Controller My_Controller ‘ ‘ | | ‘
Controller Tags |InASCII Tent
[33 controller Fault Handler
23 Power-Up Handler
=& Tasks

Rung: 0

= X

Add-On - MVI56-MCM & 5

158 MainTask
= I:E; MainProgram
Program Tags
E MainR outine
3 Unscheduled Programs
=5 Mation Groups
23 Ungrouped Axes
£1-E3 Add-On Instructions
1[5 AQIsEMCM
=-£3 Data Types

MVIS6E-MCM madules
-AOISEMCM
0 Add-On - MV156-MCM & MV156
AQISEMCM AOISBMCM | ..
Local C Local:1:C.Data
Local_Input Local:1:1.Data
Local_Qutput Local:1:0.Data
MCM MCM

+ (O, User Defined

+- g Strings

+- 0 Add-On-Defined

- £ Predefined

+- 4 Module-Defined

(3 Trends

=& 1/0 Configuration

=€ 1756 Backplare, 1756-A%
B9 0] 1756063 My_Controller
fl [1] 1756-MODULE McM

(End)

' MainRoutine” a j

Rung 0 of 1 APP

Ready

The procedure has also imported new User Defined Data Types, Controller
Tags, and the Add-On instruction for your project.

RETISTIST T

«| [ Favortes ) Add-On £

7 Save the application and then download the sample ladder logic into the
processor.
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Adding Multiple Modules (Optional)

Important: If your application requires more than one MV156-MCM module in the same project,
follow the steps below.

1 Inthe I/O CONFIGURATION folder, click the right mouse button to open a
shortcut menu, and then choose NEw MODULE.

=R - 11756 Badkplane, 17 2
fa [0] 1}'56-{_63I'~"Iy_|_J Mews Module...
f] [1] 1756MCDULE

-3 1/0 Configuration | |||

2 Select 1756-MODULE

M Sclect Module X

Mfdg:alug Description Vendor

- Contrallers

- Digital

: MDDULE Generic 1756 Module Allen-Bradley

Find, Add Favorite
By By Vendor Favories |
ok | oees | ues |
3 Fill the module properties as follows:
4
Parameter Value
NAME MCM_2.
DESCRIPTION Enter a description for the module. Example: ProSoft Modbus
Communication Module.
Comm FORMAT Select DATA-INT.
SLoT Enter the slot number in the rack where the MVI56-MCM
module is located.
INPUT ASSEMBLY INSTANCE 1
INPUT Si1ZE 250
OUTPUT ASSEMBLY INSTANCE 2
OUTPUT SIZE 248
CONFIGURATION ASSEMBLY INSTANCE 4
CONFIGURATION SIZE 0
ProSoft Technology, Inc. Page 27 of 193
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5 Click OK to confirm. The new module is now visible:

=125 1/0 Configuration
-3 1756 Backplane, 1756-A4
fla [0] 1756-L63 My_Contraller
f] [1] 1756-MODULE MCM

(2] 1756-MODULE MCM 2

6 Expand the TAsks folder, and then expand the MAINTASK folder.

7 In the MAINPROGRAM folder, double-click to open the MAINROUTINE ladder.

8 Select an empty rung in the routine, and then click the right mouse button to
open a shortcut menu. On the shortcut menu, choose IMPORT RUNG...

# RSLogix 5000 - My_Controller [1756-L63] - [MainProgram - MainRoutine]
|E’ File Edit View GSearch Logic Communicatons Tools Window Help

BlEd s Lwel o[ £l [ @] &)

Dffline . RN ] Path: [<none> =&
Mo Forces

y.| ® oK
No Edits 2 Em K N = = El
8]

= [T BaT
i | v [\ Favortes N Add-On [ Alarms 4 Bit £ TmerCounter A

= £ MairTask ~ | ‘ | | |
i AGTOn VIS8 NI & 2
B2 MainRoutine MVISGE-MCM modules

{3 Unscheduled Programs AOQISBMCM
o E'MD““E” S 0 Add-On - MVI58-MCM & MVI56... —
P S d it ey AQISBMCM AOISEMCM
=5 ACISSMCM Local C Local:1.C.Data
Parameters and Local Tags Local_Input Local:1:1 Data
Logic Local_Output Local:1:0.Data
=] MCM MCM

=I5 Data Types 4 CutRung ctrl+x
=63 E'CDZ?:"E?I I Copy Rung ctrl+c
.maControl

Coilarray
EventCmd
MCMElkStat (End) [ Reet=Eng B2l

MCMCmd Add Rung Crl+R
MCMCONFIG Edit Rung Enter
MCMCONTROL
MCMDATA
MCMModule ImportRung...
MCMModuleDef Bt
MCMPart
MCMPortErrors
MCMSTATUS
MCMUTIL
Passthru

[t SlavePnliStah s

Edit Rung Comment ctrl+D

v

Description  Add-On - MVIS6-MCM & MVISGE-MCM m.
Revigion v24

Revision Note v2.4 - Logic now allowing no limitation..
Wendor ProSoft Technology Inc. Verify Rung
Data Type Siz 52
Created December 05, 2006 10:13:30 AM GaTo... Cul+G
Created By  PSFT\samorntr
Edited October 22, 2009 9:40:07 Al Add Ladder Element... Alt+Ins
Edted By  PSFTbarraza

Source Prote Source net available (Viewable)

< e (KN 2l

Rung End)of 1 [apP
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9 Select the MVIS6MCM_ADDON_RUNG_V2_4.L5X file, and then click IMPORT.

Import Rung [‘5__(|
Lok in: | (& Desktop ﬂ &= £ Ef-
5 :J My Computer
L\é" EJJ My Documents
My Recent €My Network Places
i B 115 G(E)MCM_AddOn_Rung_v2_4.L5X
=
[
Desktop
My Documents
My Computer
.‘5} Fils name: [MVIBGEMCM_AddOn_Rung_v2_415X =] mpot.._|
My Network  Files of type: [RSLogix 5000 XML Fies (~L5X) =] Cancel
Places
Help

10 This action opens the IMPORT CONFIGURATION window, which shows the tags
that will be imported.

Import Configuration E]
Tags l Data T‘,rpes] Add-On Instruc:‘tions]
| Mame £ | Alias For | Data Type | D escription | Operation |

ﬂ | A0I5EMCM - ADISEMCM Create Mew
o | g Locatic AB:1756_MOD Use Existing
% ﬂ Local:1:l AB:175E_MOD Usze Existing
o || Locati:O AB:1756_MOD Use Existing

ﬂ MM MCHModuleD Create Mew

oK | Cancel Help

ProSoft Technology, Inc.

Page 29 of 193
February 11, 2011



Using the RSLogix 5000 v16 Add-On Instruction MVI156-MCM ¢ ControlLogix Platform
User Manual Modbus Communication Module

11 Associate the 1/0O connection variables to the correct module. The default
values are Local:1:I and Local:1:O so these require change.

Tags l Data Types] Add-On Instruc:‘tions]

| Mame oo | Alias For | Data Type | [ escription | Operation |
iy ﬂ A0IBEMCM ADISEMCM Use Existing
G| g | Lecak2C = AB:1756_MOD Use Existing
ﬁ i) | Name |Data Type |De...| ~ isting
i | f i locaiic £B:1756_MODULE:C:0 isting
| g [-Locat1: AB:1TS6_MODULE_INT_S00Bytes:0 isting
+|-Local:1:0 AB:1755_MODULE_INT_£%5Byte=s:0:0
+ Local:2:C AB:1755_MODULE:C:0 0
E +|-Local:2: AB:1755_MODULE_INT_S00Bytes:10 v
Lontroller
Program
Show: Show Al b J Help
Import Configuration rz|
Tags l Data Types | Add-On Instructions |
| Mame £ | Aliaz For | Data Type | D escription | Operation |
i ﬂ A0I5EMCM ADISEMCM Use Existing
> ﬂ Local2:C ABTRE_MOD Digcard
g ﬂ Local 2 ﬂ AB7EE_MOD Lze Existing
@ ﬂ | MName Data Type |De...| C isting
@ ﬂ E F-Local 1l AB:1755_MODULE_INT_S00Bytes:0 isting
E +|-Local:1:0 AB:1755_MODULE_INT_£%5Byte=s:0:0
+-Local2:C AB:1755_MODULE:C:0
+ Localzil AB:1756_MODULE_INT_S00Bytes:.0 B
E +-LocalZ:Q AB:1755_MODULE_INT_4956ytes:0:0 "
LContraller
Proaram
Show: Show Al b
QK | Cancel | Help
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X

Import Configuration
Tags l Data Types | Add-On Instructions |
| Mame £ | Aliaz For | Data Type | D escription | Operation |
i ﬂ A0I5EMCM ADISEMCM Use Existing
< ﬂ Local2:C ABTRE_MOD Dizcard
b4 ﬂ Lacal2| AB7RE_MOD Dizcard
i ﬂ Locat 20 ﬂ AB7EE_MOD Use Existing
@ ﬂ | Name Data Type |De...| 5 isting
E +|-Local:1:0 AB:1755_MODULE_INT_4956ytes:0:0
E +-Local:2:C AB:1755_MODULE:C:0
+-Local2:l AB:1755_MODULE_INT_S00Bytes:.0
+ Localz.0 AB:1756_MODULE_INT_496Bytes.0:0
E F-MCH MCKModuleDef .
LController
Program
Showe: Show Al vy
QK | Cancel | Help |

12 Change the default tags MCM and AOI56MCM to avoid conflict with existing
tags. In this procedure, you will append the string "_2" as shown in the

following illustration.

Import Configuration

Tags l Data Types | Add-On Instructions |

X

| Mame oo | Alias For | Data Type | D escription | Operation |
g ﬂ A0IBEMCM_2 ADISEMCM Create Mew
> ﬂ Local2:.C AB:17EE_MOD Dizcard
5¢ g Locatz AE:1756_MOD Discard
x ﬂ Local2:0 AB:17EE_MOD Dizcard
| g | MoM_2 | MCMMaduleD Use Existing

oK | Cancel

Help
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13 Click OK to confirm.

= RSLogix 5000 - My_Controller [1756-L63]* - [MainProgram - MainRoutine]
| File Edit View Search Logic Communications Tools Window Help

al=(d & &% I - slxrlE xel el
Offline 0. 7 RUN E ="-.y__-, Path: |<nune> jﬂ
No Forces T ok =

b
No Edits 2 Fi? A Hl prd 0

0|  4|» [\ Favories ) Add-On £ Aarme £ Bt X TmenCounter &

I3 Controller Fault Handler ~ ‘ ‘ | | ‘

»
2
=

= 5] Tasks
=58 MainTask
=% MainProgram
Program Tags
E MainR outine
[23 Unscheduled Programs
=I5 Motion Groups
23 Ungrouped Axes
=453 Add-On Instructions
=14 AQISEMCM

MVISBE-MCM modules.
-AOISBMCM

AQIS6MCM AOIS6MCM
Local C Local:1:C.Data
Local_Input Local:1:.Data
Local_Output Local:1:0.Data
MCM MCM

Add-On - MVI56-MCM & MVIS6...

73 Pawer-Up Handler AdT-On ~IVIEEICN & 3

Parameters and Local Tags
Logic
Prescan
R Add-On - MVIS6-MCM &
CmdControl MVISEE-MCIM modules
AQISEMCM

Coilarray

EventCmd 1 Add-On - MVI56-MCM & MVI56... +———
:jgji'ﬁ‘ﬂ' AOISBMCM  AOISBMCM _2
5 Local_C Local:2:C.Data
deipaly Local_Input Local:2:1 Data

MCMCONTROL
MCMDATA Local_Output  Local:2:0.Data

MCMModule MCM MCM 2
MCMModuleDef —
MCMPort
MCMPortErrars
MCMSTATUS
B MCMUTIL
%) Passthru (End)
SlavePalStatus

+ ), Strings

+ (g, Add-On-Defined

1 O, Predefined

+ £, Module-Defined

(33 Trends

=& 1/0 Configuration

=88 1756 Backplane, 1756-A4
flg [0] 1756-63 My_Controller
fl (1] 1756-MODULE MCM =

f [2] 1756-MODULE McM2 5
v 'MamRoutma | « j

Rung 10f 2 PP

Ready

The setup procedure is now complete. Save the project and download the
application to your ControlLogix processor.
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2.1.3 Adjust the Input and Output Array Sizes (Optional)

The module internal database is divided into two user-configurable areas:

= Read Data
= Write Data.

The Read Data area is moved from the module to the processor, while the Write
Data area is moved from the processor to the module. You can configure the
start register and size of each area. The size of each area you configure must
match the Add-On instruction controller tag array sizes for the READDATA and
WRITEDATA arrays.

The MVI56-MCM sample program is configured for 600 registers of READDATA
and 600 registers of WRITEDATA, which is sufficient for most application. This
topic describes how to configure user data for applications requiring more than
600 registers of ReadData and WriteData.

Important: Because the module pages data in blocks of 200 registers at a time, you must
configure your user data in multiples of 200 registers.

Caution: When you change the array size, RSLogix may reset the MCM tag values to zero. To
avoid data loss, be sure to save your settings before continuing.

1 Inthe CONTROLLER ORGANIZATION window, expand the DATA TYPES and
UsSER-DEFINED folders, and then double-click MCMDATA. This action opens
an edit window for the MCMDATA data type.

-7 Data Types

=53] User-Defined
CmdControl
CoilArray
EventCmnd
MCMEIkStat
MCMCmd
MCMCONFIG
MCMCONTROL

2 Inthe edit window, change the value of the READDATA array from INT[600] to
INT[1000] as shown, and then click APPLY.

Iembers:

Harne | Data Type |
ReadData INT[1000 =
‘wiriteDrata IMT[EOO]

e |
oo J

Note: If RSLogix resets your data values, refer to the backup copy of your program to re-enter your
configuration parameters.

3 Next, navigate to CONTROLLER TAGS and double click to open an edit
window. Click the MONITOR TAGS tab at the bottom of the edit window.
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4 Click [+] to expand the MCM.CONFIG.MODDEF section, and then change the
READREGCNT parameter from 600 to 1000.

— MCH foocd
— MCH.CONFIG foocd
— MCM.CONFIG.ModDef feocd)

+ MCM.CONFIG ModDef WiiteStartReg 0
+/ b Ch. COMFIG. ModDef. wiiteR egCnt 800
+/ MCM.COMFIG. ModDef. R eadStanReg 1000

+ MCM.COMFIG. ModD ef ReadRegCrt R I ol

5 Save and download the sample program to the processor.

6 Go Online with the ControlLogix processor, and then toggle the
MCM.CONTROL.WARMBOOT bit to download the configuration to the MVI156-
MCM module.

Note: Any changes made to the MCM.CONFIG or WriteData arrays must be downloaded to the
MVI56-MCM module. The use of the MCM.CONTROL.WarmBoot or MCM.CONTROL.ColdBoot bit
will cause the MVI56-MCM module to re- read the configuration from the ControlLogix processor.

To modify the WRITEDATA array, follow the steps in this topic, but substitute
WRITEDATA for ReadData throughout. Also, make sure that the READDATA and
WRITEDATA arrays do not overlap in the module memory. For example, if your
application requires 2000 words of WriteData starting at register 0, then your
MCM.CONFIG.MobDEF.READSTARTREG must be set to a value of 2000 or
greater.
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2.2 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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2.3 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 gl

' Download to the contraller:

A M ame; My_Controller
Type: 1756-L63 ControlLogic5563 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

! ! Done downloading. Change controllar mode back to Remate Run?
L3

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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2.3.1 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.

25 RSLinx

5=l Communications

ﬁ 3 RSWho

Configure Shortcuts...
Configure Client Applications. ..
Configure CIF Options...

Station DDE/OPC

Driver Diagnostics...
CIP Diagnostics...

This action opens the Configure Drivers dialog box.

Configure Drivers '
Available Driver Tupes:
ose
RS5-232 DF1 devices Add Mew... —
_tedew.. | —
Configured Drivers:
MName and Description Status
AB_DF1-1 DF1 Sta: 0 COM1: RUMNING Running Configure...
AB_ETHIP-1 A-B Ethernet RUNMING 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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1 Click to select the driver, and then click CONFIGURE. This action opens the
Configure RS-232 DF1 Devices dialog box.

Configure RS-232 DF1 Devices

Device Mame:  AB_DF1-1

Comm Fort: | COM1 - Device: |Logis 5550 / CompactLogx v |

Baud Rate: |19200 - Station Mumber: ,mi

[Decimal]

Parity: | Mone - Error Checking:  |CRC hd

Stop Bits: |1 - Protocol:  |Full Duplex =
Auto-Configure

[~ Use Modem Dialer

Cancel | Delete | Help |

2 Click the AUTO-CONFIGURE button. RSLinx will attempt to configure your
serial port to work with the selected driver.

3 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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3 Configuration as a Modbus Master

In This Chapter
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Modbus Communication Module

3.1

Overview

This section describes how to configure the module as a MODBUS MASTER
device. The Master is the only device on a Modbus network that can initiate
communications. A Master device issues a request message, and then waits for
the Slave to respond. When the Slave responds, or when a timeout has
occurred, the Modbus Master will then execute the next command in the list.

The following RSLogix controller tags contain the Modbus Master configuration.
You must configure all three sets of controller tags.

1

The MODDEF controller tags set up the backplane communication between
the MVI156-MCM module and the ControlLogix processor. These settings
include register addresses for ReadData and WriteData. You can configure
up to 5000 data registers in the module to exchange data with the
ControlLogix processor.

The PORT1 and PORT 2 controller tags configure the Modbus application
serial port. This set of controller tags configures serial communication
parameters such as baud rate, data bits, and stop bits. They also contain
settings to configure the port as a Modbus Master or a Modbus Slave.

The PORTIMASTERCOMMAND and PORT2MASTERCOMMAND controller tags
define a polling table (command list) for the Modbus Master. This set of tags
contains the addresses for devices on the network, the types of data (Modbus
Function Codes) to read and write with those devices, and the location to
store the data within the module’s 5000 data registers.

= MCH.CONFIG
+ MCH.COMNFIG. MadDef
+-tCk.COMFIG. Partl
+ MCH.CONFIG.Part2
+ MCk.COMFIG.Port] M asterCmd
+ MCM.COMNFIG.Port2h asterCmd
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3.2

ModDef Settings

The MCM.CONFIG.MoDDEF tag defines the 5000 data registers to use for read
and write data within the MVI56-MCM module. You will use these data read and
write locations in the IntAddress tag within each Master Command (page 45).
The following illustration shows the values from the sample program.

— MCM.COMFIG MaodDef foocd)

+ MCM.CONFIG. ModDef. wWiiteStartReg 1}
+ MCk.COMFIG. ModDef \WiiteRegCnt 800
+ MCk.COMFIG ModDef ReadStartReg 1000
+/ MCH.COMFIG ModDef ReadRegCnt 800
+ MCM.CONFIG.ModDef. BPF ail 1]
+ MCM.CONFIG.ModD ef. EnStatPhr -1

The WRITESTARTREG tag determines the starting register location for the
WRITEDATA[O to 599] array. The WRITEREGCNT tag determines how many of the
5000 registers to use to send data to the module. The sample ladder file uses
600 registers for write data, labeled MCM.WRITEDATA[O to 599].

Label Description

WRITESTARTREG Specifies where in the 5000 register module memory to place data sent
from the WriteData tags in the ControlLogix processor.

WRITEREGCNT Specifies how many registers of data the MVI56-MCM module will
request from the ControlLogix processor. Because the module pages
data in blocks of 200 words, this number must be evenly divisible by
200.

READSTARTREG Specifies which registers in the module’s read data area to send to the
ReadData tags in the ControlLogix processor.

READREGCNT Sets how many registers of data the MVI56-MCM module will send to
the ControlLogix processor. This value should also be a multiple of 200.

BPFAIL Sets the consecutive number of backplane failures that will cause the
module to stop communications on the Modbus network. Typically used
when the module is configured as a Slave.

ERRSTATPTR Also used mainly when the module is configured as a Slave. This
parameter places the STATUS data into the database of the module.
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The sample configuration values configure the module database to store
WRITEDATA[O to 599] in registers 0 to 599, and READDATA[O0 TO 599] in registers
1000 to 1599, as shown in the following illustration.

ControlLogix
Processor

MCM WriteData[0]
MCM WriteData[1]

MCM WriteData[598]
MCM.WriteData[599]

MCM .ReadDatal[0]
MCM .ReadData[1]

MCM ReadData[598]
MCM ReadData[599]

MVI56-MCM
Internal Reg.
Address
(IntAddress)

L A

L A

W

I N

598

%99 500 to 999 not

used in sample

1000 program)

1001

1598

1599
(1600 to 4999
not used in the
sample
program)

Data to write to

A A

the attached
slave devices

Data read from

-

the attached
slave devices
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3.2.1 Port Configuration

The MCM.CONFIG.PORTX controller tags are used when the module is
configured as a Modbus Master device. Port 1 and Port 2 each have their own
set of parameters to configure.

— MCM.CONFIG
+ MCh.CONFIG. ModDef
SatACh. COMFIG. Fort
+ MCM.CONFIG. Port2

Note: Any changes made within the MCM.CONFIG array must be downloaded to the MV156-MCM
module by setting the WARMBOOT or COLDBOOT bit, or cycling power to the module.

Any parameters not mentioned in this section are not used when the module is
configured as a Modbus Master.

Verify that you are in MONITOR TAGS mode. Then use the scroll bar at the bottom
of the window to view a description of each parameter. The following table uses

that information.

Parameter Description

Enabled 1 = ENABLE PORT, 0 = disable port

Type 0=MASTER, 1=Slave

Protocol 0 = MopBus RTU mopE, 1 = Modbus ASCIl mode

Baudrate Sets the baud rate for the port. Valid values for this field are 110, 150,
300, 600, 1200, 2400, 4800, 9600, 19200, 384 or 3840 (for 38,400
baud), 576 or 5760 (for 57,600 baud) and 115,1152, or 11520 (for
115,200 baud)

Parity 0 = None, 1 =0dd, 2 = Even

DataBits Modbus RTU mode = 8 Modbus ASCIl mode = 8 or 7

StopBits Valid values are 1 or 2.

RTS On 0 to 65535 milliseconds to delay after RTS line is asserted on the port
before data message transmission begins. This delay can be used to
allow for radio keying or modem dialing before data transmission
begins.

RTS Off 0 to 65535 milliseconds to delay after data message is complete
before RTS line is dropped on the port.

Use CTS Line No or Yes

This parameter is used to enable or disable hardware handshaking.
The default setting is No hardware handshaking, CTS Line not used.
Set to No if the connected devices do not need hardware
handshaking. Set to Yes if the device(s) connected to the port require
hardware handshaking (most modern devices do not) If you set this
parameter to Yes, be sure to pay attention to the pinout and wiring
requirements to be sure the hardware handshaking signal lines are
properly connected; otherwise communication will fail.

ProSoft Technology, Inc.
February 11, 2011

Page 43 of 193



Configuration as a Modbus Master
User Manual

MVI156-MCM ¢ ControlLogix Platform
Modbus Communication Module

Parameter

Description

CmdCount

0-100 commands

This parameter sets the number of commands to execute from the
command list. Setting to zero (0) will disable all command polling.
Setting to a value less than the number of configured commands will
limit polling to the number of commands specified by this parameter.
Setting to a value greater than the number of configured commands
will cause invalid command errors to be reported for the unconfigured
commands.

Minimum Command Delay

0-65535 milliseconds

The amount of delay in milliseconds to be inserted after receiving a
Slave response or encountering a response timeout before retrying
the command or sending the next command on the list. Use this
parameter to slow down overall polling speed and spread out
commands on networks with Slaves that require additional gaps
between messages.

CmdErrPtr

Internal DB location to place command error list

Each command will reserve one word for the command error code for
that command. See Verify Communication. CMDERRPTR value should
be within the range of the READDATA array. See Backplane
Configuration.

Error Delay Counter

This parameter specifies the number of poll attempts to be skipped
before trying to re-establish communications with a slave that has
failed to respond to a command within the time limit set by the
Response Timeout parameter. After the slave fails to respond, the
master will skip sending commands that should have been sent to the
slave until the number of skipped commands matches the value
entered in this parameter. This creates a sort of slow poll mode for
slaves that are experiencing communication problems.

RespTO

0 to 65535 milliseconds response timeout for command before it will
either reissue the command, if RETRYCOUNT > 0.

If the RetryCount =0 or if the designated number of retries have been
accomplished, then the Master will move on to the next command in
the list.

RetryCount

Number of times to retry a failed command request before moving to
the next command on the list.
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3.2.2 Master Command Configuration

This topic describes the communications with the Master Port and the Slave
devices that are connected to that port.

Verify you are in MONITOR TAGS mode. Then use the scroll bar at the bottom of
the window to view a description of each parameter.

= MCH
—'MCH.CONFIG

+ MCM.CONFIG. ModDef

+ MCM.CONFIG. Partl

+ MCM.CONFIG. Part2

— MCH.COMFIG.Port1 b asterCrd
= tCh.CONFIG . Port1 b agterCrd[0] .

~+ tCh.CONFIG. Port1 b asterCmd[0]. Enable 1

P [ L P P PR P

~+ b CM.CONFIG. Port b asterCmd[0]. ntéddress 1000
~+t Ch.COMNFIG. Port] b asterCmd[0]. Polllnt 0
~+ M CH.CONFIG. Port1 b asterCrd[0]. Count 1a
~+ M CH.CONFIG. Part1b asterCrd[0]. Swap 0
~+ b Ch. COMFIG. Port] b asterCmd[D]. Mode 1
+ W Ch.CONFIG. Port1 b asterCmd[0]. Func 3
~+ W CH.CONFIG. Port1 M asterCmd[0]. Devaddiess 1}

Label Description

Enable 0 = Disabled

Command will not be executed, but can be enabled using command
control option in ladder logic.

1 = Enabled
Command is enabled and will be sent out to the target device.
2 = Conditional Write

Only for Func 5, 15, 6, or 16 data will be sent to the target device only
when the data to be written has changed.

IntAddress Determines where in the module’s 5000-register database the data will
be stored to or written from. For a Read command, this will determine,
after information has been read from a Slave, where it will be placed in
the module database. For read commands, you should configure this
for a location that is configured for READDATA. The internal database
location for the READDATA and WRITEDATA tags is determined by the
configuration in the MCM.ModDef tag location.

For write data, the INTADDRESS determines where to obtain the
information to write to the Slave device. This must be a location that is
configured as WRITEDATA.

Note: When using a bit level command, you must define this field at the
bit level. For example, when using a function code 1, 2 for a Read
command, you must have a value of 16000 to place the data in
MCM.ReadData[0] (register 1000 * 16 bits per register = 16000).

Pollint The Poll Interval (Polllnt) is the number of seconds that a Master device
will wait before issuing this command.

Count Sets how many continuous words (Function Codes 3, 4, and 16) or bits
(Function Codes 1, 2, and 15) to request from the Slave device.
Valid values are 1 to 125 words for function codes 3, 4, and 16, while
you can specify a range of 1 to 2000 for function codes 1, 2, and 15.
Note: These values are the maximum allowed in the Modbus protocol.
Some devices may support fewer words or bits than the maximum
allowed.
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Label

Description

Swap

Typically used when reading floating-point data, swaps the data read
from the Slave device before it is placed into the module memory. For
example, you receive 4 bytes of data from the Slave (ABCD).

0 = No swapping (ABCD)

1 = Word pairs switched (CDAB)

2 = Bytes and words switched (DCBA)
3 = Bytes swapped (BADC)

Node

Node address of the device on the network to read data from, or write
data to. Valid addresses are 1 to 247. Address 0 is reserved for
broadcast write commands (will broadcast a Write command to all
devices on the network).

Func

Determines the Modbus function code that to issue in the command to
the Slave device. Valid values for this field are as follows:

1 = Read Coil Status
This will read Modbus addresses 0001 to 9999. These bit values

indicate coil status. Use Function Code 5 or 15 to write to these
registers

2 = Read Input Coils
This will read Modbus addresses 10001 to 29999. Like Function Code

1, these are also bit values, but Function Code 2 values are Read Only
data values. Use Function Code 5 or 15 to write to these registers

3 = Read Holding Registers

This will read Modbus addresses 40001 to 47999. This is a 16-bit word
value. Use Function Codes of 6 and 16 to write to these registers.

4 = Read Input Registers

This will read Modbus addresses 30001 to 39999. These are also 16-bit

word values, but are Read Only data. The Modbus Master cannot write
to these registers.

5 = Force (Write) Single Coil Status

This will write to Modbus addresses 0001 to 9999. This command will
write to only one coil. Use Function Code 15 to write to multiple coils.
6 = Preset (Write) Single Register

This will write to Modbus addresses 40001 to 47999. This command

writes a single register value out to a Slave device. Use Function Code
16 to write to multiple registers.

15 = Force (Write) Multiple Coil
This will write multiple coil values to the Slave addresses 0001 to 9999.
16 = Preset (Write) Multiple Register

This will write multiple register values to the Slave device at addresses
40001 to 49999.
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Label Description
DevAddress Specifies the Modbus Slave address for the registers associated with

that command. This is the offset address for the Modbus Slave device.
With Modbus, to read an address of 40001, what will actually be
transmitted out port is Function Code 03 (one byte) with an address of
00 00 (two bytes). This means that to read an address of 40501, use
Func 3 with a DevAddress of 500.

This applies to Modbus addresses 10001 to 47999.
Below is a definition that will help with your DevAddress configuration:
Function Codes 1, 5, or 15

= DevAddress = Modbus address in device - 0001
Example: Modbus address 0001 = DevAddress 0

=  Modbus address 1378 = DevAddress 1377
Function Code 2

= DevAddress = Modbus address in device - 10001
Example: Modbus address 10001 = DevAddress 0

=  Modbus address 10345 = DevAddress 344
Function Codes 3, 6, or 16

= DevAddress = Modbus address in device - 40001
Example: Modbus address 40001 = DevAddress 0

=  Modbus address 40591 = DevAddress 590
Function Code 4

= DevAddress = Modbus address in device - 30001
Example: Modbus address 30001 = DevAddress 0

=  Modbus address 34290 = DevAddress 4289
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3.2.3 Other Modbus Addressing Schemes

While the above information will handle most devices, some device
manufacturers show their Modbus addressing differently.

The two most common schemes are six-digit addressing (400101, 301000,
etc...) and some devices show their addressing already as an offset address (the
address that actually goes out on the Modbus communication line). This is an
example.

Actual Values (Input Registers) Addresses: 0200 to 0E1F

STATUS 0200 Switch Input Status
0201 LED Status Flags
0202 LED Attribute Flags
0203 Output Relay Status Flags

If your device manufacturer gives you addressing like this, "Input Registers" then
you will use Function Code 4, and then place the address shown in the
DevAddress field. Also, most manufacturers that show this type of addressing will
list the address in hex, as is the case with the device shown above. So for this
example device, use Func = 4 (Input Registers) with a DevAddress of 512
decimal (200h) to read the "Switch Input Status" value.

Why does my Slave show addressing such as 400,001 or 301,345?

For the 6 digit addressing, use the same function codes and configuration as
configured above, just the starting address has changed.

Below is a definition that will help with your DevAddress configuration:
Function Codes 1, 5, or 15 DevAddress = Modbus address in device - 0001

= Example: Modbus address 0001 = DevAddress 0
= Modbus address 1378 = DevAddress 1377

Function Code 2 DevAddress = Modbus address in device - 100001

= Example: Modbus address 100001 = DevAddress 0
= Modbus address 100345 = DevAddress 344

Function Codes 3, 6, or 16 DevAddress = Modbus address in device - 400001

= Example: Modbus address 400001 = DevAddress 0
= Modbus address 400591 = DevAddress 590

Function Code 4 DevAddress = Modbus address in device - 300001

= Example: Modbus address 300001 = DevAddress 0
* Modbus address 304290 = DevAddress 4289

For example, our device listed above could show their addressing as follows.

Yaiiable Name | DataType Addess |
Switch_lnput_Status INT + |300513
LED_Status Flags INT |+ |300514
LED_Attibute_Flags INT |+ [200515

Output_Relay Statuz_Flags INT 300516

-
-

To read the same parameter "Switch_Input_Status", you would still issue a
Function Code 4, and use a DevAddress of 512 decimal.
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3.3 Master Command Examples

3.3.1 Read Holding Registers 4x (Modbus Function Code 3)

The 4x holding registers are used for Analog Values such as Pressure,
Temperature, Current, and so on. These are 16-bit register values, but they can
also store Floating-Point data (page 57). You can also write to these Modbus
addresses using Modbus Function Codes 6 or 16.

Below is a sample command to read Modbus addresses 40001 to 40010 of node
1 on the Modbus network.

— MCM.CONFIG. Part1 b asterCrad[0] ...}
+-MCh.COMFIG. Port1MasterCrd[0]. Enable 1
+ MCh.CONFIG. Port 1t asterCmd[0].Intaddress 1000
+ M Chd. CONFIG. Port 1M asterCmd[0]. Polllnt 0
+/ MCM.COMCIG. Mart 1M astarCrad[0]. Count 10
+ MCM.CONFIG. Port1MasterCmd[0]. Swap 0
+ -MCh.COMFIG. Port1MasterCmd[0]. Hode 1
+ MCh.CONFIG.Port1#MasterCmd[0]. Func 3
+ -MCh. COMFIG. Port1 b azterCmd[0]. Devdddress 0
Label Description
Enable = 1 The module will send the command every time it goes through the

command list.

IntAddress = 1000

Places the data read from the Slave device into the module at address
1000. IntAddress 1000 of the module memory will be copied into the tag
MCM.DATA.READDATA[O].

Count =10 Reads 10 consecutive registers from the Slave device.
Node = 1 Issues the Modbus command to node 1 on the network.
Func =3 Issues Modbus Function Code 3 to Read Holding Registers.

DevAddress =0

Function Code 3, DevAddress of 0 will read address 40001
Along with a count of 10, this command reads 40001 to 40010.
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3.3.2 Read Input Registers 3x (Modbus Function Code 4)

Like the 4x holding registers, 3x input registers are used for reading analog
values that are 16-bit register values. You can also use these registers to store
floating-point data (page 57). Unlike the 4x registers, 3x registers are Read Only.

Below is a sample command to read Modbus addresses 30021 to 30030 of node
1 on the Modbus network.

+-MCh.COMFIG.Portl M asterCmd[1].Enable 1
+-MCh.COMFIG.Portl M asterCmd[1]IntAddress 1010
+-MCh.COMFIG . Port1 b asterCmd[1].Polllnt a
+-MCh.COMFIG . Port1 b asterCmd[1]. Count 10
+-MCh.COMFIG . Portl b asterCmd[1].Swap a
+-MCh.COMFIG. Portl MasterCmd[1].Mode 1
+-MCh.COMFIG. Portl b asterCmd[1]. Func 4
+-MCh.COMFIG. Portl b asterCmd[1]. Devdddress 20
Label Description
Enable = 1 The module will send the command every time it goes through the

command list.

IntAddress = 1010 Places the data read from the Slave device into the module at address
1010. IntAddress 1010 of the module memory will be copied into the tag
MCM.DATA.READDATA[10].

Count=10 Reads 10 consecutive registers from the Slave device.
Node = 1 Issues the Modbus command to node 1 on the network.
Func = 4 Issues Modbus Function Code 4 to Read Input Registers.
DevAddress =20 Function Code 4 DevAddress of 20 will read address 30021

Along with a count of 10, this command reads 30021 to 30030.
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3.3.3 Read Coil Status 0x (Modbus Function Code 1)

Modbus Function Code 1 reads the Coils addressed at 0001 to 9999 from a
Slave device. These are bit values that are read using Modbus Function Code 1,
and can be written to using Function Code 5 or 15. Within a Slave device, this is
an individual bit value. Thus, the IntAddress field must be defined down to the bit
level within your MasterCmd.

Below is a sample command to read Modbus addresses 0321 to 0480 of node 1
on the Modbus network.

+ M ChA. COMFIG.Port1 b asterCmd[2] Enable 1
+ MCh.COMFIG . Fort] MasterCmd[2] Intdddress 16320
+/ MCh.COMFIG.Fort1 MazterCmd[2]. Polllnt 0
+ MCh.COMFIG. Port] b agterCmd[2]. Count 160
+/-MCh.COMFIG.Port] MazterCmd[2]. Swap 0
+-MCh.COMFIG . Portl MazterCmd[2] Mode 1
+/-MCh.COMFIG.Port] M azterCmd[2]. Func 1
+-MCh.COMFIG . Port1 MazterCmd[2] Devdddress 320

Label Description

Enable = 1 The module will send the command every time it goes through the

command list.

IntAddress = 16320

Places the data read from the Slave device into the module at address
16320. IntAddress 16320 of the module memory will be copied into the
tag MCM.DATA.READDATA[20] because 16320 represents a bit
address within the memory of the MVI56-MCM module (16320 / 16 =
register 1020).

Count = 160 Reads 160 consecutive bits from the Slave device.
Node = 1 Issues the Modbus command to node 1 on the network.
Func =1 Issues Modbus Function Code 1 to Read Caoils.

DevAddress = 320

Function Code 1, DevAddress of 320 will read address 0321
Along with a count of 160, this command reads 0321 to 0480.
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3.3.4 Read Input Status 1x (Modbus Function Code 2)

Use this command to read Input Coils from a Slave device. These are single bit
addresses within a Modbus Slave device. Unlike Coils 0xxx, the Input Coils are
Read Only values and cannot be written to by a Modbus Master device. Also like
the Coils Oxxx, the IntAddress field of this command is defined down to the bit
level within the module memory.

Below is a sample command to read Modbus addresses 10081 to 10090 of node
1 on the Modbus network.

+-MCh.COMFIG. Part1 i asterCmd[3]. Enable 1
+ tCh. CONFIG. Port b asterCmd[3]. Intdddress 16480
+ - tCh. CONFIG.Port b asterCrd[3]. Polllnt 0
+ tCh. CONFIG.Port1 b asterCmd[3]. Count 18

+ -tCh. COMNFIG. Port1 MazsterCmd[3]. Swap
+ -t Ch. COMNFIG. Port1 b azterCmd[3]. Mode
+ -t Ch. COMFIG. Port1 MasterCmd[3]. Func

o

(5]

+ -t Ch. COMNFIG. Port1 MasterCmd[3]. Deviddress 20
Label Description
Enable = 1 The module will send the command every time it goes through the
command list.
IntAddress = 16480 Places the data read from the Slave device into the module at address

16480. IntAddress 16480 of the module memory will be copied into the
tag MCM.DATA.READDATA[30] (bit16480 / 16 = register 1030).

Count =16 Reads 16 consecutive registers from the Slave device.
Node = 1 Issues the Modbus command to node 1 on the network.
Func =2 Issues Modbus Function Code 2 to Read Input Coils.
DevAddress = 80 Function Code 2, DevAddress of 80 will read address 10081

Along with a count of 16, this command reads 10081 to 10096.
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3.3.5 Force (Write) Single Coil 0x (Modbus Function Code 5)

Used to write a Coil of a Slave device, these are single bit addresses within a
Modbus Slave device. The IntAddress field of this command is defined down to
the bit level within the module memory, and should come from an area of
memory that has been defined within the MCM.DATA.WRITEDATA area (this is
configured within MCM.CONFIG.MoODDEF.

Below is a sample command to write Modbus addresses 0513 of node 1 on the
Modbus network, only when the data associated with the IntAddress has

changed.
+/-MCH.COMFIG. Port1M asterCmd[4]. Enable 2
+/-MCH.COMFIG. Port1 M asterCmd[4] I ntdddress 160
+-MCH.COMFIG. Port1 M asterCrad[4]. Palllnt a
+/-MCk.COMFIG. Port1M asterCmd[4]. Count 1
+/-MCH.COMFIG. Portl MasterCmd[4]. Swap a
+/-MCH.COMFIG.Port1 M asterCmd[4]. Mode 1
+/-MCH.COMFIG. PortMasterCrd[4]. Func 5
+/-MCH.COMFIG. Portl MasterCmd[4]. DevAddress 512

Label Description

Enable = 2 The module will send the command only when the data within the

IntAddress field of the module has changed.

IntAddress = 160

Will write the data to the Slave device when the value at
WriteData[10].0 has changed. Because this is a bit level command, the
IntAddress field must be defined down to the bit level.

Count =1 Will write a single bit to the device (Function Code 5 will 1 support a
count of 1).

Node = 1 Issues the Modbus command to node 1 on the network.

Func =5 Issues Modbus Function Code 5 to write a single coil.

DevAddress = 512

Function Code 5, DevAddress of 512 will read address 0513
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3.3.6 Force (Write) Multiple Coils 0x (Modbus Function Code 15)

Use this function code to write multiple Coils in the Oxxx address range. This
function code sets multiple Coils within a Slave device using the same Modbus
command. Not all devices support this function code. Refer to your Slave device
documentation before implementing this function code.

This function code will also support the Enable code of 2, to write the data to the
Slave device only when the data associated within the IntAddress field of the
module has changed. The IntAddress is once again defined down to the bit level
as a Function Code 15 is a bit level Modbus function.

Below is a sample command to write Modbus addresses 0001 to 0016 of node 1
on the Modbus network.

+/ tCk.CONFIG. Port1 b asterCmd[5]. Enable

(3]

+-MCh.COMFIG. Port1MasterCrmd[5] Intdddress 320
+/-WCk.COMFIG. Port1 b asterCmd[5]. Pollnt 1]
+-MCh.COMFIG.Port1 b asterCrd[5]. Count 18
+/ WCH.CONFIG. Port1 kasterCmd[5]. Swap 1]
+-MCH.COMFIG. Part1kMasterCmd[5] Mode 1
+/ WCH.CONFIG. Port1 MazsterCmd[5]. Func 15
+/ MCH.CONFIG. Port1 M asterCrd[5]. DevAddress 1]
Label Description
Enable = 2 The module will send the command to the Slave device only when the

data associated within the IntAddress of the MVI56-MCM module
memory has changed.

IntAddress = 320 Writes the data in bit 320 of the module memory to the Slave device.
Based on the MCM.CONFIG.MobpDEF setting, this would be the data in
MCM.DATA.WRITEDATA[20].0 to [20].15 in the ladder logic.

Count =16 Writes 16 consecutive bits to the Slave device.

Node = 1 Issues the Modbus command to node 1 on the network.
Func =15 Issues Modbus Function Code 15 to write multiple coils.
DevAddress = 0 Function Code 15, DevAddress of 0 will read address 0001

Along with a count of 16, this command writes to 0001 to 0016.
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3.3.7 Preset (Write) Single Register 4x (Modbus Function Code 6)

Used to write to Modbus Holding Registers 4xxxx, this function code will write a
single register to the Slave device. The Enable code can be set to a value of 1 for
a continuous write, or a value of 2 to write the data to the Slave device only when
the data associated with the IntAddress field has changed.

Below is a sample command to write Modbus addresses 41041 of node 1 on the
Modbus network.

+/-bACM.COMFIG. Port1 k asterCmd[E].Enable
+|-bACM.COMFIG. Port1 bk asterCmd[E]. IntAddress
+/-bCh. COMFIG. Port] b asterCmd[E]. Folllnt
+|-bACM.COMFIG. Port1 k asterCrmd[E]. Count
+|-bCh.COMFIG. Port1 b asterCmd[E]. Swap
+/-tCh.COMFIG. Port] M asterCmd[E]. Mode
+/-bCh.COMFIG. Port] b asterCmd[E]. Func
+/-bCh.COMFIG. Port] M asterCmd[E]. Devdddress 1040

==

Label Description

Enable = 1 The module will send the command every time it goes through the
command list.

IntAddress = 5 Writes the data from address 5 of the module memory to the Slave
device. Based on the MCM.CONFIG.MobDEF configuration, this will
take the data from MCM.DATA.WRITEDATA[5] and write that information
out to the Slave device.

Count =1 Writes 1 register (16-bit) to the Slave device.

Node =1 Issues the Modbus command to node 1 on the network.

Func =2 Issues Modbus Function Code 6 to write a single register.

DevAddress = 1040 Function Code 6, DevAddress of 1040 will write to address 41041 of the

Modbus Slave device.
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3.3.8 Preset (Write) Multiple Registers 4x (Modbus Function Code
16)

Used to write to Modbus Holding Registers 4xxxx, this function code will write
multiple registers to the Slave device. The Enable code can be set to a value of 1
for a continuous write, or a value of 2 to write the data to the Slave device only
when the data associated with the IntAddress field has changed.

Below is a sample command to write Modbus addresses 41051 to 41060 of node
1 on the Modbus network.

+-MCh.COMFIG. Port1MagterCmd[ 7] Enable 2
+ MCh.CONFIG Port1 b agterCmd[ 7] Intdddress 30
+ tCh. COMNFIG. Port1 M asterCmd[ 7] Folllnt 0
+ tCh. COMNFIG.Port b agterCmd[ 7] Count 10
+ tCH.CONFIG.Port1 MasterCmd[ 7] Swap 0
+ tC.CONFIG. Port1 MasterCmd[ 7] Node 1
+ tCH.CONFIG.Port1 MasterCmd[ 7] Func 16

+-MCH.COMFIG Paort] MasterCmd[7] Devaddress 1050

Label Description

Enable = 2 The module will send the command only when the data associated with
the IntAddress of the module has changed.

IntAddress =30 Writes the data from Internal Address 30 of the module memory to the

Slave device. Based on the MCM.CONFIG.MobDEF configuration, this
will write the data from MCM.DATA.WRITEDATA[30] 10 [39] to the Slave

device.
Count=10 Writes 10 consecutive registers to the Slave device.
Node = 1 Issues the Modbus command to node 1 on the network.
Func =16 Issues Modbus Function Code 16 to write Holding Registers.
DevAddress = 1050 Function Code 16, DevAddress of 1050 will write address 41051.
Along with a count of 10, this command writes 41051 to 41060 of the
Slave device.
Page 56 of 193 ProSoft Technology, Inc.

February 11, 2011



MVI156-MCM ¢ ControlLogix Platform Configuration as a Modbus Master
Modbus Communication Module User Manual

3.4

Floating-Point Data Handling (Modbus Master)

In many applications, it is necessary to read or write floating-point data to the
Slave device. The sample program only provides an INT array for the ReadData
and Write Data array (16-bit signed integer value). In order to read/write floating-
point data to and from the Slave device, you must add additional ladder to handle
the conversion of the data to a REAL data type within the ControlLogix
processor. This is very easy to accomplish.

The following topics show how to read or write data to a Slave device. These
topics also show when to use the Float Flag and Float Start parameters within
the module configuration. For all applications, floating-point data can be read
from a device without any changes to the Float Flag and Float Start parameters.
You only need to configure these parameters to issue a Write command to a
device that uses a single Modbus address, such as 47001, to represent a single
floating-point value.
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3.4.1 Read Floating-Point Data

Here is the addressing of a Slave device, with a parameter "Energy
Consumption" that is shown as two registers 40257 and 40258.

Value Description Type
40257 - KWH Energy Consumption Float, lower 16 bits
40258 KWH Energy Consumption Float, upper 16 bits

To issue a Read command to this parameter, use the following configuration.

Parameter Value Description
Enable 1 Sends the command every time through the command list.
IntAddress 1000 Places data at address 1000 of the module memory. Based on the

configuration in ModDef this will put the data at the tag
MCM.DATA.READDATA[O].

Pollint 0 No delay for this command.

Count 2 Reads 2 consecutive registers from the Slave device. These 2
Modbus registers will make up the "Energy Consumption" floating-
point value.

Swap 0 Swap Code Description

0 None - No Change is made in the byte ordering
(1234 = 1234)

1 Words - The words are swapped (1234=3412)

2 Words & Bytes - The words are swapped then
the bytes in each word are swapped
(1234=4321)

3 Bytes - The bytes in each word are swapped
(1234=2143)
Node 1 Sends the command to Node #1.
Func 3 Issues a Modbus Function Code 3 to "Read Holding registers."
DevAddress 256 Along with the Function Code 3, DevAddress 256 will read

Modbus address 40257 of the Slave device.

Along with the Function Code 3, DevAddress 256 will read Modbus address
40257 of the Slave device. The above command will read 40257 and 40258 of
the Modbus Slave #1 and place that data in MCM.DATA.READDATA[0] and [1].

Within the controller tags section of the ControlLogix processor, it is necessary to
configure a tag with the data type of "REAL" as shown in the following illustration.

[+] Energy_Consumption REAL[1] Float
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Copy data from the MCM.DATA.READDATA[0] and [1] into the tag
ENERGY_CONSUMPTION that has a data type of REAL. Use a COP statement
within the ladder logic. Here is an example.

COP
Copy File
Source MCM.DATA.ReadData[0]
Dest Ensrgy_Consumption
Length 1

Because the tag MCM.DATA.READDATA[0] should only be used within the above
command, an unconditional COP statement can be used.

Notice the length of the COP statement is a value of 1. Within a Rockwell
Automation processor, a COP statement will copy the required amount of
"Source" values to fill the "Dest" tag for the Length specified.

Therefore, the above statement will copy ReadData[0] and [1] to fill the 32 bits
required for the tag "Energy_Consumption".

Note: Do not use a MOV statement. A MOV will convert the data from the Source register to the
destination register data type. This would create a data casting statement and will result in the loss
or corruption of the original data.
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3.4.2 Read Multiple Floating-Point Registers

The following table is an example to read Multiple Floating-Point values and
device addresses. The table shows 7 consecutive floating-point values (14
Modbus addresses).

Value Description Type

40261 KW Demand (power) Float. upper 16 bits
40263 VAR Reactive Power Float. upper 16 bits
40265 VA Apparent Power Float. upper 16 bits
40267 Power Factor Float. upper 16 bits
40269 VOLTS Voltage, line to line Float. upper 16 bits
40271 VOLTS Voltage, line to neutral Float. upper 16 bits
40273 AMPS Current Float. upper 16 bits

Configure the command to read these 7 floats as follows.

—| bACh.COMFIG. Port 14 asterCrd[0] {...}
+/ MCH.CONFIG. Port1 M asterCmd[0]. Enable 1
+ M Chd.COMFIG. Port1MasterCmd[0]. IntAddress 1000
+/ tCh.CONFIG. Port] b asterCmd[0]. Pollint 0
+/ bChd. COMFIG. Port] b asterCmd[0]. Count 14
+/ MCH.CONFIG. Port1 M asterCmd[0]. Swap il
+ M Chd.COMFIG. Port1MasterCmd[0]. Mode 1
+/ tCh.CONFIG. Port1 i asterCmd[0]. Func 3
+/ b Chd. COMFIG. Port] b asterCmd[0]. Devaddress 2e0

Configure an array of 7 floats within the ControlLogix processor as shown in the
following illustration.

| +|-FCH_Float_Drata REAL[7] Float

The following COP statement will copy the data from MCM.DATA.READDATA[O]
TO [13] into the array MCM_FLOAT_DATA[0] TO [6].

| LOP
2 Copy File
Source MCM.DATA. ReadDatal0]
Dest MCM_Fleat_Drata[0]
Length 7

The "Length" parameter is set to the number of Floating-Point values that must
be copied from the MCM.DATA.READDATA array.

Page 60 of 193 ProSoft Technology, Inc.
February 11, 2011



MVI156-MCM ¢ ControlLogix Platform
Modbus Communication Module

3.4.3 Write Floats to Slave Device

To issue a Write command to Floating-Point addresses, use the configuration in
the following table. The table describes the Modbus Map for the Slave device.

Value Description Type

40261 KW Demand (power) Float. upper 16 bits
40263 VAR Reactive Power Float. upper 16 bits
40265 VA Apparent Power Float. upper 16 bits
40267 Power Factor Float. upper 16 bits
40269 VOLTS Voltage, line to line Float. upper 16 bits
40271 VOLTS Voltage, line to neutral Float. upper 16 bits
40273 AMPS Current Float. upper 16 bits

You must use a COP statement to copy the data from floating-point data tags
within the ControlLogix processor, into the MCM.DATA.WRITEDATA array used
by the MVI56-MCM module. Below is an example.

COP
Copy File -
Source MCM_Float_Data[0]
Dest MCM.DATAWritsData[0]
Length 14

The length of this COP statement must now be 14. This will COP as many of the
MCM_FLOAT_DATA values required to occupy the MCM.DATA.WRITEDATA array
for a length of 14. This will take 7 registers, MCM_FLOAT_DATA[0] TO [6], and
place that data into MCM.DATA.WRITEDATA[0] TO [13].

You must configure the command to write all 7 floats (14 Modbus addresses) as
follows.

—| MCM.CONFIG.Part]b asterCrd[ 0] fooaf
+ MCM.COMFIG. Port1 M asterCrd[0]. Enable 1
+ tCh.COMFIG. Port] b agterCrnd[0]. Intdddress ]
+ MCM.COMFIG. Port] b azterCrnd[0]. Polllnt
+/ - MCM.COMFIG. Mart M asterCmd[0]. Count 14
+ MCM.COMFIG. Port1MasterCid[0]. Swap il
+ tCh.COMFIG. Port] b agterCrnd[0]. Node 1
+ MCM.COMFIG. Port1MazterCrnd[0]. Func 16
+ MCM.COMFIG. Port] MasterCrnd[0]. Devaddress 280

The above command will take the data from MCM.DATA.WRITEDATA[0] TO [13]
and write this information to the Slave device node #1 addresses 40261 to
40274.
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3.4.4 Read Floats with Single Modbus Register Address
(Enron/Daniel Float)

Some Modbus Slave devices use a single Modbus address to store 32 bits of
data. This type of data is typically referred to as Enron or Daniel Floating-Point.

A device that uses this addressing method may have the following Modbus

Memory Map.

Address Data Type Parameter

47001 32 bit REAL Demand

47002 32 bit REAL Reactive Power

47003 32 bit REAL Apparent Power

47004 32 bit REAL Power Factor

47005 32 bit REAL Voltage: Line to Line
47006 32 bit REAL Voltage: Line to Neutral
47007 32 bit REAL Current

This type of device uses one Modbus address per floating-point register. To read
these values from the Slave device, configure the following command within the
module.

—| MCk.COMNFIG. Port] b agterCmd[0] ...}
+ MC.CONFIG. Port1h asterCrnd[0]. Enable 1
+ MCM.CONFIG. Port1MasterCrd[0]. | ntaddress 1000
+ MCh.CONFIG. Port1MasterCod(0]. Pallint a
+/-MCM.CONTIG. MortT b asterCrnd[0]. Count 7
+ MC.CONFIG. Port1asterCrod[0]. Swap ]
+ MCW.COMNFIG. Port] M asterCrod[0]. Node 1
+ MCH.CONFIG. Port1 M asterCrad[0]. Func
+ MCh.CONFIG. Port1 b asterCrod[0]. Devdddress 7000

[

Notice that the count is now set to a value of 7. Because the Slave device utilizes
only 7 Modbus addresses, a count of 7 will cause the Slave to respond with 14
registers (28 bytes) of information.

Important: This command will still occupy 14 register within the MCM.DATA.READDATA array. You
must not use addresses 1000 to 1013 in the IntAddress field for any other Modbus Master
commands.

The COP statement for this type of data is the same as shown in Read Multiple
Floating-Point Registers (page 60).
| COP

Copy File
Source MCM.DATA. ReadDatal0]

]

Dest MCM_Fleat_Drata[0]
Length 7
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3.4.5 Write to Enron/Daniel Floats

To issue a Write command to Enron/Daniel Floats, use the Float Flag and Float
Start parameters within the ModDef controller tags.

The following table describes the addresses that will be written to by the module.

Address Data Type Parameter

47001 32 bit REAL Demand

47002 32 bit REAL Reactive Power

47003 32 bit REAL Apparent Power

47004 32 bit REAL Power Factor

47005 32 bit REAL Voltage: Line to Line
47006 32 bit REAL Voltage: Line to Neutral
47007 32 bit REAL Current

Configure the Float Start and Float Flag parameters as shown.

+ MCHM.COMFIG.Port].FloatFlag 1
+ MCM.COMNFIG.Portl . FloatStat 7000

The Float Flag causes the module to use the FloatStart parameter to determine
which DevAddress requires a write command to issue double the number of
bytes.

With the above configuration, any DevAddress > 7000 is known to be floating-
point data. Therefore, a count of 1 will send 4 bytes of data, instead of the normal
2 bytes of data to a non Enron/Daniel floating-point register.

1 First, copy the floating-point data from the ControlLogix processor into the

MCM.DATA.WRITEDATA array used by the MVI56-MCM module. Below is an
example.

COP
Copy File -
Source MCM_Float_Data[0]
Dest MCM.DATAWritsData[0]
Length 14

2 The length of this COP statement must now be 14. This will COP as many of
the MCM_FLOAT_DATA values required to occupy the
MCM.DATA.WRITEDATA array for a length of 14. This will take 7 registers,
MCM_FLOAT_DATA[0] TO [6], and place that data into
MCM.DATA.WRITEDATA[O0] TO [13].
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The following illustration shows the command required to write these 7 Floating-
Point values.

—| MCH.CONFIG.Port1t aster Crd[ 0] ...}
+-MCH.COMFIG. Port1MasterCmd[0]. Enable 1
+ tCM.COMFIG. Port] MasterCrnd[0]. Intdddress ]
+ - tCh.COMFIG. Port] b agterCrnd[0]. Polllnt 0
+/-MCM.COMFIG. Puil1 b aster Cind[0]. Cuuril 7
+-MCM.COMFIG. Port1 b asterCnd[0]. Swap 0
+ MCM.COMFIG. Port] MasterCrnd[0]. Node 1
+ WCM.COMFIG. Port]MazterCrnd[0]. Func 16
+ tCh.COMFIG. Port] b azterCrnd[0]. Devdddress 7000

Based on the IntAddress and the configuration within the
MCM.CONFIG.MobDDEF section for WriteStartReg and WriteRegCount, the data
from the tag MCM.DATA.WRITEDATA[0] TO [6] will be written to Modbus
addresses 47001 to 47007 of the Slave device node #1.

Note: A swap code may be required to put the data in the proper format for the Slave device.
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3.5 Command Control and Event Command

You can use Command Control and Event Commands in Modbus Master mode
to change the command execution based on some conditions in ladder. The
module goes through the command list sequentially. For example:

* The module executes MCM.CONFIG.PORT1MASTERCMD[0]

= After completing that command, it will then execute
MCM.CONFIG.PORT1MASTERCMD[1], then
MCM.CONFIG.PORT1MASTERCMD[2], and so on.

You can use Command Control and Event Command to issue a command at the
top of the command queue, interrupting the regular command list execution.

You would typically use Command Control and Event Command to

* issue areset to a device on a once a day basis

= poll for end of hour data

» issue special commands on the startup of a process or the changing of a
batch

Important: Because these special command blocks will interrupt the normal polling list, you should
use them sparingly, to avoid interrupting your normal data transfer. Make sure that the data to be
written to the device contains the latest value from the WriteData tag that corresponds to the
Command Control or Event Command.
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3.5.1 Command Control

Command Control allows you to issue a command already defined in the Master
command list (but disabled) and enable that command for a single pass.
Command Control has a distinct advantage over Event Command in that it will
still return an error code for that command as configured in
MCM.CONFIG.PoRTX.CMDERRPTR. Up to 6 commands may be enabled at the
same time.

The following illustration shows how to configure Command Control using the
MCM.UTIL.CMDCONTROL object in the ladder logic.

= MCH.UTIL.CrndControl {eual

MCk.UTIL. CrodContral. TriggerCradCrtrl

+ M C.UTIL. CrodControl. M umber0 fCommands

+ MCM.UTIL.CradCantral. Porth umber

= "MCk.UTIL.CridControl. Commandlndes {aun
+ W Ck.UTIL. CrdControl. Commandlnde=[0]
+/ MCh.UTIL. CridControl. Commandlndex[1]
+/ MCh.UTIL. CridControl. Commandlndex[2]
+/ MCh.UTIL. CridControl. Commandlndex[3]
+/ MCh.UTIL. CridControl. Commandlndex[4]
+ W Ch.UTIL. CrndControl. Commandindes[5]

+ MCH.UTIL. CrodControl. CrdséddedT oQueue

+ MCH.UTIL. CrodControl. CdContralBlock D
MCk.UTIL. CrdContral CrndCrtrlPending

=

R R R =R

The following configuration will place 6 commands into the command queue.

MCM.CONFIG.PORT1MASTERCMD[0] to MCM.CONFIG.PORT1MASTERCMD[5]
will be enabled with this configuration. Error codes for each command are placed
in the Error Status table.

Tag Value Description

TriggerCmdCntrl 1 1 will execute the Command Control

NumberOfCommands 6 Number of commands per block

PortNumber 1 MVI156-MCM Port number (Master)

Commandindex|0] to [5] 0Oto5 Stores the command index for Command Control
block

CmdsAddedToQueue Number of commands added to queue. This is the

confirmation that the Command Control block has
completed successfully

CmdControlBlockID Temporary variable to calculate control block ID
number
CmdCntrolPending Aux. control command - prevents a second request

before acknowledgement is received

Note: For RSLogix version 15 and lower, the ladder logic necessary for the successful execution of
this block is contained in the _WriteControl ladder file, rung 4, and in the _ReadControl ladder file,
rung 2.
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3.5.2 Event Command

Event Command allows you to add commands directly to the command queue,
interrupting the normal polling sequence of the module. Unlike Command
Control, Event Commands do not return an error code into the location defined
by the MCM.CONFIG.PORTX.CMDERRPTR value.

You do not need to define Event Commands in the regular command list. Event
Command adds a command to the top of the MVI56-MCM module’s command

queue that is not defined within the command list.

Within an Event Command block, you define a Modbus command to add to the
queue.

Important: Because these special command blocks will interrupt the normal polling list, you should
use them sparingly, to avoid interrupting your normal data transfer. Make sure that the data to be
written to the Slave contains the latest value from the WriteData tag that corresponds to the Event
Command.
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The following illustration describes the structure of the EventCmd block.

= MCM.UTILEventCmd

fon}

MCH.UTIL.E ventCrnd. E ventCrdT rigger 0
MCH.UTIL.E ventCrnd. EventCrmdPending 1}
+ MCM.UTIL.E ventCrnd. Porthumber 1
+ MCHM.UTILE ventCmd. Slavesddress 1
+ MCM.UTIL EventCrnd IntemalD BAddress 1100
+-MCM.UTIL.E ventCrnd. PointCount 10
+ WMCH.UTIL.E ventCrmd. SwapCode 0
+ MCM.UTIL E ventCrnd ModbusFunctionCode 3
+ MCM.UTIL.E ventCmd. DeviceDBAddiess 276
+ MCM.UTIL E ventCmd EventCmdStatusR eturned a
+ MCM.UTIL E ventCrnd EventBlackiD 1]
Parameter Value Description
EventCmdTrigger 1 1 = trigger the Event Command
EventCmdPending Used = EventCommand is executed once
PortNumber 1 Module Port # to send command out to

SlaveAddress

Modbus Slave ID command to be issued to

InternalDBAddress 1100 1100 will place the data read into
MCM.DATA.ReadData[100]

PointCount 10 Consecutive register/bits to read or write with the
command

SwapCode 0 Swap code used with command

ModbusFunctionCode 3 Function Code 3 is read 4xxxx holding registers

DeviceDBAddress 276 Address in the Slave device to read. With Function

Code 3, DeviceDBAddress of 276, the module will
read starting at address 40277 in the Slave device

EventCmdStatusReturned

Return value of 0 = Fail, 1 = Success

EventBlockID

Block ID number for the module to recognize the
Event Command, Slave address, and Port number
to send the command out

Note: For RSLogix version 15 and lower, the ladder logic used for the Event Command blocks is
contained in _WriteControl rung 5 and _ReadControl rung 4 within the sample ladder file.

Note: Event Command blocks can only send 1 command to the command queue per block.
Note: Event Commands (like Command Control) take priority over commands in the normal

command list.
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Configuration as a Modbus Slave

In This Chapter

< Overview

« Floating-Point Data Handling (Modbus Slave)

« Read and Write Same Modbus Address (Pass Through).............

s ModDef SEtlNGS ....cuveiiiiiee e

s Slave Configuration ..........cccooieeeiiieee e
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4.1

Overview

When configuring the module as a Slave, you will be providing whoever is
programming the Master side of the communications with a Modbus Memory
Map.

Note: If you are using the Sample Ladder Logic, the transfer of data is already done.

Information that is to be read by the Modbus Master device will be placed in the
MCM.DATA.WRITEDATA array as this will be pushed out to the module so that
values from the ControlLogix processor can be read by the Modbus Master.
Information that must be written to the ControlLogix processor from the Modbus
Master device will be placed into the MCM.DATA.READDATA array.

To configure module as a Modbus Slave you must determine how much data you
must transfer to and from the module, to the Modbus Master.

The sample ladder file is configured to transfer 600 16-bit registers in each
direction. If more than that is required, please see Adjust the Input and Output
Array Sizes (page 33).

Find out if the Master can read from one Modbus address and write to another
Modbus address, or, if the Master must use the same address to read and write
data points.

If a Modbus command must bypass the read and write areas of the slave's
memory area and send Modbus commands directly to another device on the
Modbus network (for example, to a PLC), you must use Pass-Through mode
(page 80). This allows the MCM.DATA.WRITEDATA array to be used for all data
transfer to the Master. Because the data transfer of the MVI56-MCM module
cannot be bidirectional, when the Master issues a Modbus Write command in
Pass-Through mode, the MVI56-MCM module builds a special block of
information. This block is then parsed by the ladder logic, and the value written
from the Modbus Master is then updated in the MCM.DATA.WRITEDATA array.

Note: You should only use Pass-Through mode when there is no other option, as there is a
drawback to this mode that is not present in the standard mode.

Because the module must wait for the ladder logic to confirm receiving the new data from the
Master, if the Master issues consecutive write commands, the module cannot process the second
write command until it has finished with the first command. This will cause the module to respond
with an error code of 6 (module busy) on the Modbus network.
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4.2

ModDef Settings

To configure Modbus Slave mode, use the MCM.CONFIG.MODDEF settings.

This section specifies which of the MVI56-MCM module’s 5000 registers of
memory to send from the ControlLogix processor to the MVI56-MCM module
(WriteData) and which registers to send from the MVI56-MCM module to the
ControlLogix processor (ReadData).

— MCH.CONFIG. ModDef foocd)
+-MCk.COMFIG. ModDef writeStartReg u]
+-MCk.CONFIG. ModDef \writeFegCTnt £00
+/ MCH.CONFIG MadDef ReadStartReq 1000
—+-MCk.COMFIG. ModDef ReadRegCnt
-+ MCM.COMFIG.ModDef. BPFail 0
+ MCM.COMFIG.ModDef. EnStatPir -1

The WRITESTARTREG determines the starting register location for WRITEDATA [0
T0 599] and the WRITEREGCNT determines how many of the 5000 registers to
use for information to be written out to the module. The sample ladder file will
configure 600 registers for Write Data, labeled MCM.WRITEDATA[O0 TO 599].

Value Description

WriteStartReg Determines where in the 5000 register module memory to place the
data obtained from the ControlLogix processor from the WriteData
tags.

WriteRegCnt Sets how many registers of data the MVI56-MCM module will request

from the ControlLogix processor. Because the module pages data in
blocks of 200 words, this number must be evenly divisible by 200.

ReadStartReg Determines where in the 5000 register module memory to begin
obtaining data to present to the ControlLogix processor in the
ReadData tags.

ReadRegCnt Sets how many registers of data the MVI56-MCM module will send to
the ControlLogix processor. This value should also be a multiple of
200.

BPFail Sets the consecutive number of backplane failures that will cause the
module to stop communications on the Modbus network.

ErrStatPtr This parameter places the STATUS data into the database of the
module. This information can be read be the Modbus Master to know
the status of the module.
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With the sample configuration, the following is the layout of the tags and

addressing.
MVI56-MCM
ControlLogix Internal Reg.
Processor Address
(IntAddress)
MCM . WriteData[0] > 0
MCM . WriteData[1] > 1
Data to be
MCM.WriteData[598] » 508 r%ad Eé‘{;he
i N | attac
MCM WriteData[599] » 599 (600 to 999 not > ster device
used in sample from the CLX
MCM ReadData[0] [« 1000 Program) processor.
MCM.ReadData[1] < 1001
Data to be
written from
MCM.ReadData[598] |« 1598 _ the attached
MCM.ReadData[599] | 1599 N master device
(1600 to 4999 to the CLX
not used in the processor.
sample
program)

The sample configuration values configure the module database for
WRITEDATA[O TO 599] to be stored in the module memory at register 0 to 599,
and READDATA[O 10 599] to be stored in the module memory at registers 1000 to
1599 as shown above.
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4.2.1 Modbus Memory Map

Based on the configuration described above, below is the default Modbus
address for the module. Each register within the module can be accessed as a
Oxxx bit address, 1xxxx bit address, 3xxxx register address, or 4xxxx register

address.

MVI Address  0xxx 1xxXX 3xxxx 4xxxx Tag Address
0 0001 to 0016 10001 to 10016 30001 40001 WriteData[0]

1 0017 t0 0032 10017 to 10032 30002 40002 WriteData[1]

2 0033 to 0048 10033 to 10048 30003 40003 WriteData[2]

3 0049 to 0064 10049 to 10064 30004 40004 WriteData[3]

4 0065 to 0080 10065 to 10080 30005 40005 WriteData[4]

5 0081 to 0096 10081 to 10096 30006 40006 WriteData[5]

6 0097 to 0112 10097 to 10112 30007 40007 WriteData[6]

7 0113t0 0128 10113to 10128 30008 40008 WriteData[7]

8 0129t0 0144 101291to 10144 30009 40009 WriteData[8]

9 0145t0 0160 1014510 10160 30010 40010 WriteData[9]
10 0161t0 0176 10161 to 10176 30011 40011 WriteData[10]
50 0801t0o 0816 10801 to 10816 30051 40051 WriteData[50]
100 1601to 1616 11601to 11616 30101 40101 WriteData[100]
200 3201to 3216 13201 to 13216 30201 40201 WriteData[200]
500 8001 to 8016 18001 to 18016 30501 40501 WriteData[500]
598 9569 t0 9584 19569 to 19584 30599 40599 WriteData[598]
599 958510 9600 19585 to 19600 30600 40600 WriteData[599]
600 to 999 N/A N/A N/A N/A Reserved
1000 31001* 41001 ReadData[0]
1001 31002* 41002 ReadData[1]
1002 31003* 41003 ReadData[2]
1003 31004* 41004 ReadData[3]
1004 31005* 41005 ReadData[4]
1005 31006* 41006 ReadData[5]
1006 31007 41007 ReadDatal[6]
1007 31008* 41008 ReadDatal[7]
1008 31009 41009 ReadDatal[8]
1009 31010* 41010 ReadData[9]
1010 31011* 41011 ReadData[10]
1050 31051* 41051 ReadData[50]
1100 31101* 41101 ReadData[100]
1200 31201* 41201 ReadData[200]
1500 31501* 41501 ReadData[500]
1598 31599* 41599 ReadData[598]
1599 31600 41600 ReadData[599]

ProSoft Technology, Inc.

February 11, 2011

Page 73 of 193



Configuration as a Modbus Slave MVI156-MCM ¢ ControlLogix Platform
User Manual Modbus Communication Module

The above addressing chart will work with many Modbus applications. Values

listed in the ReadData array for 31001 to 31600 are shown with an * beside
them.

Although these are valid addresses, they will not work in the application. The
Master must issue a Write command to the addresses that correspond to the
READDATA array. For Modbus addresses 3xxxx these are considered Input

registers, and a Modbus Master does not have a function code for this type of
data.
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4.2.2 Customizing the Memory Map

In some cases, the above memory map will not work for the application.
Sometimes a Master must read bits starting at address 0001, and also read a
register starting at 40001. With the memory map in this example (page 73), this
is not possible, as WRITEDATA[0] is seen as both 0001 to 0016, and 40001. To
accommodate this, you can customize the starting location within the module for
each device using the parameters shown below.

+/ MCH.CONFIG. Port2. Bitl nOffset a
+/ MCH. CONFIG. Port2 W ordinO ffzet 10
+ MCH.CONFIG. Port2. OutOffset 1000
+/ MCH.CONFIG. Part2. HaldO ffset 1010
Parameter Value Desctription
BitInOffset Defines the starting address within the module for 1xxxx

Modbus addressing. A value of 0 sets 10001 to 10016 as
address 0 in the MVI56-MCM module.

WordInOffset

Defines the starting address within the module memory for
3xxxx registers.

OutOffset 1000 Defines the starting address within the module for Oxxx coils.
HoldOffset 1010 Defines the starting address within the module for 4xxxx
addressing.

Based on the configuration described above for the ModDef section of the
module and the values specified for the offset parameters, below is the Modbus
addressing map for the module.

MVI Address  0xxx 1XxXX 3xxxx 4xxxx Tag Address
0 10001 to 10016 WriteData[0]

1 10017 to 10032 WriteData[1]

9 10145 to 10160 WriteData[9]
10 10161 to 10176 30001 WriteData[10]
11 10177 to 10192 30002 WriteData[11]
100 11601 to 11616 30091 WriteData[100]
200 13201 to 13216 30191 WriteData[200]
500 18001 to 18016 30491 WriteData[500]
598 19569 to 19584 30489 WriteData[598]
599 19585 to 19600 30490 WriteData[599]
600 to 999 N/A N/A N/A N/A Reserved
1000 0001 to 0016 ReadData[0]
1001 0017 to 0032 ReadData[1]
1009 0145 to 0160 ReadData[9]
1010 016110 0176 40001 ReadData[10]
1011 0177 to 0192 40002 ReadData[11]
1050 0801 to 0816 40041 ReadData[50]
1100 1601 to 1616 40091 ReadData[100]
1200 3201 to 3216 40191 ReadData[200]
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MVI Address 0xxx 1Xxxx 3xxxx 4xXXX Tag Address
1500 8001 to 8016 40491 ReadData[500]
1598 9569 to 9584 40589 ReadData[598]
1599 9585 to 9600 40590 ReadData[599]

With the offset parameters listed above, the Modbus Master could read from coils
10001 to 10176 using the tags MCM.DATA.WRITEDATA[0] TO [9]. The Master
could also read from address 30001 to 30490, and the data contained in those
Modbus addresses would come from the tags MCM.DATA.WRITEDATA[10] TO
[499] within the ControlLogix program.

The Master could then write to coils addressing 0001 to 0160 and this data would
reside within the ControlLogix program in tags MCM.DATA.READDATA[O] TO [9].
The Master could then write to registers using Modbus addresses 40001 to
40590, and this information would reside in addresses
MCM.DATA.READDATA[10] TO [599].

Note: The offset parameter only set the starting location for the data. As shown above, if the
Master issues a Write command to address 40001, the data will go into the ControlLogix processor
at address MCM.DATA.READDATA[10].

Likewise, a Write To bit address 0161 will also change to address
MCM.DATA.READDATA[10].0 within the program. Be careful not to overlap your
data. You may want leave additional registers/bits unused to allow for future
expansion in the program.
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4.3 Slave Configuration

Any parameters not mentioned in this section are not used when the module is
configured as a Modbus Master.

Value Description
Enabled 1= enable port, 0 = disable port
Type 1= Modbus Slave Port

The module also supports a variety of Pass-Through modes. See
Pass-Through Control Blocks (page 126) for more information.

FloatFlag As a Slave, emulates Enron/Daniel style floats. See Floating Point
Data Handling (page 78) for more information.

FloatStart Register offset in message for floating data point. See Floating
Point Data Handling (page 78) for more information.

Protocol 0 = Modbus RTU mode, 1 = Modbus ASCII mode

Baudrate Sets the baud rate for the port. Valid values for this field are 110,

150, 300, 600, 1200, 2400, 4800, 9600, 19200, 384 or 3840 (for
38,400 baud), 576 or 5760 (for 57,600 baud) and 115,1152, or
11520 (for 115,200 baud)

Parity 0 = None, 1 =0Odd, 2 = Even
DataBits 8 = Modbus RTU mode, 8 or 7 = Modbus ASCII mode
StopBits Valid values are 1 or 2
SlavelD Valid values are 1 to 247
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4.4 Floating-Point Data Handling (Modbus Slave)

In most applications, the use of floating-point data requires no special handling.
1 Copy the data to and from the MVI56-MCM module with a tag configured as a
data type REAL in the ControlLogix processor.

Each floating-point value will occupy 2 registers on the Modbus network.
Some Master devices use Enron or Daniel Float data. These types of floats
require one Modbus register for each float in the module memory. If your
Master requires this addressing, refer to the following section.

For standard floating-point data handling, the following is an example of
copying 10 floats to the module.

2 First, configure a tag within the ControlLogix processor.
| +|-FACK_wirite_Floats REAL[10]

3 Then configure a COP statement within the main routine to copy this tag to
the module's MCM.DATA.WRITEDATA array.

COP

- Copy File

Seurce MCM_Write_Floatz[0]
Dest MCM.DATA WriteData[0]
Length 20

The length of the copy statement is determined by the Dest file size. To copy 10
floats from the MCM_Write_Floats array to the MCM.DATA.WRITEDATA array,
the length of the COP statement must be set to a value of 20.

To copy data from the MVI56-MCM module to a floating-point tag within the
ControlLogix processor

1 Configure a tag within the ControlLogix processor as shown.

) MCM_Read_Floats REAL[10]

2 Then configure the COP statement to move data from the
MCM.DATA.READDATA array, and over to the new tag MCM_READ_FLOATS
tag as shown here.

COP:

— Copy File

Source MCM.DATA ReadData[0]
Dest WMCM_Read_Floats[0]
Length 10

Once again, the COP statement will take as many of the Source elements
required to fill the Dest tag for the length specified. Therefore, the COP statement
will take MCM.DATA.READDATA[0] TO [19] to fill the MCM_READ_FLOATS[0] TO

[9].
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4.4.1 Enron/Daniel Float Configuration

Sometimes it is necessary for the module to emulate Enron or Daniel floating-

point addressing.

Copying the data to the MCM.DATA.WRITEDATA array and from the

MCM.DATA.READDATA array is the same as described in the section above. The
main difference is the addressing of the module.
For example, an Enron Float device is required to access address 47001 for
floating-point data, and each Modbus register would emulate a single float value
(does not require 2 Modbus addresses for 1 float value).
A Master device requiring this type of addressing, would require that for every
count of 1, the MVI56-MCM module responds to the request message with 4
bytes (one 32-bit REAL) value.

To emulate this addressing, the module has the parameters

MCM.CONFIG.PORTX.FLOATFLAG, FLOATSTART, and FLOATOFFSET.

Value

Description

FloatFlag

Tells the module to use the FloatStart and FloatOffset parameters

listed below

FloatStart

Determines what starting address on the Modbus network to treat
as floating-point data. A value of 7000 will signal the module that

address 47001 on the Modbus network is the starting location for
Modbus floating-point data. Every address will occupy 2 registers
within the modules database

FloatOffset

Determines the address within the module to which to associate
the data from the FloatStart section.

Here is a sample configuration for the module.

+ MCk.COMFIG. Port2 FloatFlag 1
+ MCM.COMFIG.Port2 FloatS tart 7000
+-MCh.COMFIG. Port2 FloatOffset 100

With the above configuration, this would be the addressing for the module.

Module Address Modbus Address Tag Address

100 47001 MCM.DATA.WriteData[100]
102 47002 MCM.DATA.WriteData[102]
104 47003 MCM.DATA.WriteData[104]
110 47006 MCM.DATA.WriteData[110]
120 47011 MCM.DATA.WriteData[120]
200 47051 MCM.DATA.WriteData[200]
300 47101 MCM.DATA.WriteData[300]
500 47201 MCM.DATA.WriteData[500]
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4.5

Read and Write Same Modbus Address (Pass Through)

In some applications, the Modbus Master must be able to read and write to the
same Modbus address within the module. This is not possible for normal Slave
communication, as data can either be read from the WriteData array, or written to
the ReadData array, but not both.

Pass Through mode allows the Modbus Master to bypass the module's internal
memory, and then read and write directly to the processor, using only the
WriteData array. The basic theory of pass through is that the ladder logic will
constantly be updating values in the MVI56-MCM module memory using the
WriteData array. When the Master issues a Write command, the module will build
a special block of data. This block of data is then presented to the ladder logic
and then copied back into the WriteData array. The following illustration shows
Pass Through operation of the module.

Processor MVISE-MCM MODBUS NETWORK

| o |

Data ﬂlom

CLX processor WriteData array
parses PassThru - read by Master Modhus Master
block & updates device
values in Data from
WriteData array MCM.Data. WriteData
array pushed to Myl

module

| 4599

Master issues Write
C\ command. Module
builds PassThru
block to send to

CLX processor

Note: For RSLogix version 15 and lower, the ladder logic necessary for the successful execution of
this block is contained in the subroutine _PassThru.

Pass Through should only be used when required. If a Master issues a Write command to the
module, the module must build a special block of information. Then, it waits for confirmation from
the ladder logic that the block has been processed.

Note: If the module is waiting for the block to be processed by the ladder, and the Master device
issues another Write command, the module will return an Error Code of 6 (module busy). This error
causes the ladder not to process data written by the Master.
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5 Verify Communication

In This Chapter

Verifying Master Communications..........cccceviiieriiiieiiniiiee e 82

Verify Slave Communications

There are several ways to verify that the MVI56-MCM module is communicating
with the processor and with the Modbus Master/Slave network. You can ...
» View Exchanged Data

* View the Module Status in the RSLogix 5000 Controller Tags (page 148).
* View the LED Status Indicators
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5.1  Verifying Master Communications

The Modbus Master commands are configured, now it is time to verify that these
commands are working correctly.

Within the MVI56-MCM module, there are a couple of ways of checking to see if
the commands that have been configured in the previous location are working
correctly.

The most common, and detailed method of checking the communications is
using the MCM.CONFIG.PORTX.CMDERRPTR parameter. This parameter will tell
you the individual status of each command that is issued by the module. Another
method is by checking the MCM.STATUS.PRTXERRS location for total
commands issued, responses received, errors, and so on.

5.1.1 MVI56-MCM Status Data Definition as a Master

This section contains a description of the members present in the MCM.STATUS
object. This data is transferred from the module to the processor as part of each
read block using the module's input image. Sample Ladder Logic will copy this
information from the LOCAL: X: .DATA {OFFSET} tag into the MCM.STATUS

array.
Offset Content Description
202 Program Scan Count This value is incremented each time a complete program
cycle occurs in the module.
203 to 204 Product Code These two registers contain the product code of "MCM".
205 to 206 Product Version These two registers contain the product version for the
current running software.
207 to 208 Operating System These two registers contain the month and year values for
the program operating system.
20910 210 Run Number These two registers contain the run number value for the
currently running software.
211 Port 1 Command List This field contains the number of requests made from this
Requests port to Slave devices on the network.
212 Port 1 Command List This field contains the number of Slave response messages
Response received on the port.
213 Port 1 Command List This field contains the number of command errors processed
Errors on the port. These errors could be due to a bad response or
command.
214 Port 1 Requests This field contains the total number of messages sent from
the port.
215 Port 1 Responses This field contains the total number of messages received on
the port.
216 Port 1 Errors Sent This field contains the total number of message errors sent
from the port.
217 Port 1 Errors This field contains the total number of message errors
Received received on the port.
218 Port 2 Command List This field contains the number of requests made from this
Requests port to Slave devices on the network.
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Offset Content Description
219 Port 2 Command List This field contains the number of Slave response messages
Response received on the port.
220 Port 2 Command List This field contains the number of command errors processed
Errors on the port. These errors could be due to a bad response or
command.
221 Port 2 Requests This field contains the total number of messages sent out the
port.
222 Port 2 Responses This field contains the total number of messages received on
the port.
223 Port 2 Errors Sent This field contains the total number of message errors sent
out the port.
224 Port 2 Errors This field contains the total number of message errors
Received received on the port.
225 Read Block Count This field contains the total number of read blocks
transferred from the module to the processor.
226 Write Block Count This field contains the total number of write blocks
transferred from the module to the processor.
227 Parse Block Count This field contains the total number of blocks successfully
parsed that were received from the processor.
228 Command Event This field contains the total number of command event
Block Count blocks received from the processor.
229 Command Block This field contains the total number of command blocks
Count received from the processor.
230 Error Block Count This field contains the total number of block errors

recognized by the module.

231 Port 1 Current Error  For a Master Port, this field contains the command index
number of the most recently executed command that failed.
To find what kind of error occurred, see the Command Error
List entry for this command index number.

232 Port 1 Last Error For a Master Port, this field contains the command index
number of the previous most recently executed command
that failed. To find what kind of error occurred, see the
Command Error List entry for this command index number.

233 Port 2 Current Error  For a Master Port, this field contains the command index
number of the most recently executed command that failed.
To find what kind of error occurred, see the Command Error
List entry for this command index number.

234 Port 2 Last Error For a Master Port, this field contains the command index
number of the previous most recently executed command
that failed. To find what kind of error occurred, see the
Command Error List entry for this command index number.
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5.1.2 Command Error Codes

The MVI156-MCM module will return an individual error code for every command
configured within the MCM.CONFIG.PORTXMASTERCMD section. The location of
these error codes are determined by the parameter
MCM.CONFIG.PORTX.CMDERRPTR. This parameter determines where in the
module's 5000-register database the error codes for each command will be
placed. The amount of error codes returned into the database is determined by
the MCM.CONFIG.PORTX.CMDCOUNT parameter, therefore is the maximum
number of commands have been selected (100), then 100 register will be placed
into the module memory.

To be useful in the application, these error codes must be placed within the
MCM.DATA.READDATA array.

Once again, the configuration in the MCM.CONFIG.MODDEF section for
READSTARTREG, and READREGCOUNT determine which of the 5000 register will
be presented to the ControlLogix processor and placed in the tag
MCM.DATA.READDATA array.

Based on the sample configuration values for READSTARTREG and
READREGCNT, this will be addresses 1000 to 1599 of the module memory. Below
are the sample configuration values.

+ MCh.COMFIG.ModDef. ReadstartReg 1000
+ MCk.COMFIG.ModDef. Read3eglCnt

Based on these values shown above, a good place for the
MCM.CONFIG.PORTX.CMDERRPTR is address 1500, as shown.

+ MCH.CONFIG.Port1. CrndCaunt 100
+/ MCM.CONFIG.Mort] . MinCrod2 elay a
+ MCM.CONFIG. Port1. CrndE riP'te 1500

With the CMDERRPTR pointer set to address 1500 and the CMDCOUNT set to a
value of 100, this will place your Command Error Data at addresses 1500 to
1599 of the module memory, and because of the before mentioned configuration
of the MCM.CONFIG.MoDDEF READSTARTREG and READREGCNT parameters,
the command error data will be placed into the tags MCM.DATA.READDATA[500]
TO [599].

Each command configured in the MCM.CONFIG.PORTX.MASTERCMD will occupy
one register within the READDATA array. Based on the sample configuration
values, the following table is true.

Error Code for Command ReadData Location

MCM.CONFIG.Port1MasterCmd[0] MCM.DATA.ReadData[500]
MCM.CONFIG.Port1MasterCmd[1] MCM.DATA.ReadData[501]
MCM.CONFIG.Port1MasterCmd[2] MCM.DATA.ReadData[502]
MCM.CONFIG.Port1MasterCmd|[3] MCM.DATA.ReadData[503]
MCM.CONFIG.Port1MasterCmd[4] MCM.DATA.ReadData[504]
MCM.CONFIG.Port1MasterCmd[98] MCM.DATA.ReadData[598]
MCM.CONFIG.Port1MasterCmd[99] MCM.DATA.ReadData[599]
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To know where to look for the error data, you need to know what the individual
error codes are.

The following tables describe the possible error codes for the module:

Standard Modbus Protocol Errors

Code Description

lllegal Function

lllegal Data Address

lllegal Data Value

Failure in Associated Device
Acknowledge

Busy, Rejected Message

oW |—=

The "Standard Modbus Protocol Errors" are error codes returned by the device
itself. This means that the Slave device understood the command, but replied
with an Exception Response, which indicates that the command could not be
executed. These responses typically do not indicate a problem with port settings
or wiring.

The most common values are Error Code 2 and Error Code 3.

Error Code 2 means that the module is trying to read an address in the device
that the Slave does not recognize as a valid address. This is typically caused by
the Slave device skipping some registers. If you have a Slave device that has
address 40001 to 40005, and 40007 to 40010, you cannot issue a read
command for addresses 40001 to 40010 (function code 3, DevAddress 0, Count
10) because address 40006 is not a valid address for this Slave.

Instead, try reading just one register, and see if the error code goes away. You
can also try adjusting your DevAddress -1, as some devices have a 1 offset.

An Error Code of 3 is common on Modbus Write Commands (Function Codes
5,6,15, or 16). Typically, this is because you are trying to write to a parameter
that is configured as read only in the Slave device, or the range of the data you
are writing does not match the valid range for that device.

Refer to the documentation for your Slave device, or contact ProSoft Technical
Support for more help with these types of error codes.
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Module Communication Error Codes

Code Description

-1 CTS modem control line not set before transmit
-2 Timeout while transmitting message

-11 Timeout waiting for response after request

253 Incorrect Slave address in response

254 Incorrect function code in response

255 Invalid CRC/LRC value in response

"Module Communication Errors" are generated by the MVI56-MCM module, and
indicate communication errors with the Slave device.

Error Code -11 indicates that the module is transmitting a message on the
communications wire. However, it is not receiving a response from the addressed
Slave. This error is typically caused by one or more of the following conditions.

» Parameter mismatch, for example the module is set for 9600 baud, Slave is
set for 19,200, parity is set to none, Slave is expecting even, and so on.

=  Wiring problem, for example the port jumper on the module is set incorrectly,
or + and - lines on RS485 are switched)

* The Slave device is not set to the correct address, for example the Master is
sending a command to Slave 1 and the Slave device is configured as device
10.

With a -11 error code, check all of the above parameters, wiring, and settings on
the Slave device. Also make sure that you cycle power to the module, or toggle
the MCM.CONTROL.WARMBOOT or COLDBOOT bit to transfer the values in the
MCM.CONFIG array to the module.

Error codes of 253 to 255 typically indicate noise on RS485 lines. Make sure that
you are using the proper RS485 cable, with termination resistors installed
properly on the line. If termination resistors are installed, try removing them as
they are usually only required on cable lengths of more than 1000 feet.
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Command List Entry Errors

Code Description

-41 Invalid enable code

-42 Internal address > maximum address
-43 Invalid node address (< 0 or > 255)
-44 Count parameter setto 0

-45 Invalid function code

-46 Invalid swap code

The above error codes indicate that the module has detected an error when
parsing the command.

For all commands that have not been configured (all parameters set to a value of
0) you will receive an error code of -44. To remove this error code, you can
change your MCM.CONFIG.PORTX.CMDCOUNT parameter to the number of
commands that are actually configured, cycle power to the module, or toggle the
MCM.CONTROL.WARMBOOT or COLDBOOT bit to transfer the new values to the
module.
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Transferring the Command Error List to the Processor

You can transfer the command error list to the processor from the module
database. To place the table in the database, set the Command Error Pointer
(MCM.PoRrT1.CMDERRPTR) parameter to the database location desired.

In the sample ladder, the MCM.PORT1.CMDERRPTR tag is set to a value of 1100.
This will cause the error value of command 0 to be placed at database address

1100. Each command error value occupies one database word. The error value

for command 1 will be in location 1101 and the remaining values in consecutive

database locations.

To transfer this table to the processor, refer to Command Error Codes. Make
sure that the Command Error table is in the database area covered by the Read
Data (MCM.MobDDEF.READSTARTREG and MCM.MoODDEF.READREGCNT).

5.1.3 MCM Status Data

Status information can also be obtained from the MVI56-MCM module by
checking the MCM.STATUS.PRTXERRS location. Below is a sample.

— MCM.STATUS. Pit1Ems fooal
+ -MCM.STATUS. Prt1Enrs.CndReq 1788
+-MCHM.STATUS.Prt1 Erre.CdR esp 1768
+ MCM.5TATUS. Prt1Errs.CondEre a
+-MCM.STATUS.Prt1Errs. Requests 1768
+ MCM.STATUS. Prt1Errs. Responses 1768
+ MCM.STATUS.Prt1Ems.EnSent
+ MCM.S5TATUS.PrtlErs.EnrRec

If your system is working correctly, you will see CMDREQ, CMDRESP, REQUESTS,
and RESPONSES all incrementing together. If you see that CMDERR is
incrementing, determine what command is causing the error (using the error
code defined in the previous section (page 84)) and correct the issue causing the
error.

Note: This information is not as detailed as the individual error codes, but they can help to
troubleshoot your application.

Also within the MCM.STATUS location is the parameters for Last Error and
Previous Error, shown below.

+ MCM.STATUS Port1 LastEm 2
+ MCM.STATUS Port] PreviousEr 1

This indicates the command index that last generated an error and does not
indicate a command currently in error. In the above example, a value of 2 in
PORT1LASTERR indicates that the last error was generated by
MCM.PoRT1MASTERCMDI[2]. This does not indicate that this command is
currently in error. The value in MCM.STATUS.PORT1PREVIOUSERR indicates that
before MASTERCMD[2] generated an error, MCM.PORT1.MASTERCMD[1] posted
an error.
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5.2

Verify Slave Communications

For verifying the communications to the module as a Slave you can monitor the
STATUS tags under the PRTXERRS section.

Below is an example.

+-MCh. STATUS Prt2E s Bequests 538
+-MCh. STATUS Prt2E s Responses 538

[
Ry | PR3

The REQUESTS field shows the number of request messages sent to the module
as a Slave. The RESPONSES field shows how many times the module has
responded to a request message from the Modbus Master.

5.2.1 MVI56-MCM Status Data Definition as a Slave

This section contains a description of the members present in the MCM.STATUS
object. This data is transferred from the module to the processor as part of each

read block using the module's input image. Sample Ladder Logic will copy this
information from the LOCAL: X: I.LDATA {OFFSET} tag into the MCM.STATUS

array.

Offset Content Description

202 Program Scan Count This value is incremented each time a complete program
cycle occurs in the module.

203 to 204 Product Code These two registers contain the product code of "MCM".

205 to 206 Product Version These two registers contain the product version for the
current running software.

207 to 208 Operating System These two registers contain the month and year values for
the program operating system.

209 to 210 Run Number These two registers contain the run number value for the
currently running software.

214 Port 1 Requests This field contains the total number of messages sent from
the port.

215 Port 1 Responses This field contains the total number of messages received
on the port.

216 Port 1 Errors Sent This field contains the total number of message errors sent
from the port.

217 Port 1 Errors This field contains the total number of message errors

Received received on the port.

221 Port 2 Requests This field contains the total number of messages sent out
the port.

222 Port 2 Responses This field contains the total number of messages received
on the port.

223 Port 2 Errors Sent This field contains the total number of message errors sent
out the port.

224 Port 2 Errors This field contains the total number of message errors

Received received on the port.

225 Read Block Count This field contains the total number of read blocks
transferred from the module to the processor.

226 Write Block Count This field contains the total number of write blocks

transferred from the module to the processor.
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Offset Content Description
227 Parse Block Count This field contains the total number of blocks successfully
parsed that were received from the processor.
228 Command Event This field contains the total number of command event
Block Count blocks received from the processor.
229 Command Block This field contains the total number of command blocks
Count received from the processor.
230 Error Block Count This field contains the total number of block errors
recognized by the module.
231 Port 1 Current Error  For a Slave Port, this field contains the value of the most
recently returned error code.
232 Port 1 Last Error For a Slave Port, this field contains the value of the previous
most recently returned error code.
233 Port 2 Current Error  For a Slave Port, this field contains the value of the most
recently returned error code.
234 Port 2 Last Error For a Slave Port, this field contains the value of the previous

most recently returned error code.
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6 Diagnostics and Troubleshooting

In This Chapter

LED INICAIONS ..ottt e 92
The Configuration/Debug MENU .........coooiiiiiiiiiiiiie e 96
Reading Status Data from the Module .........cccocoiiiniiiiiiee e 108

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

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

= Status Data contained in the module can be viewed through the
Configuration/Debug port, using the diagnostic capabilities of Microsoft
Hyperterminal.

= Status data values can be transferred from the module to processor memory
and can be monitored there manually or by customer-created logic. For
details on Status Data values, see MVI56-MCM Status Data Area.
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6.1 LED Indicators
The LEDs indicate the module’s operating status as follows:

LED Color Status  Indication
CONFIG Green On Data is being transferred between the module and a remote
terminal using the Configuration/Debug port.

Off No data is being transferred on the Configuration/Debug port.

P1 Green On Data is being transferred between the module and the Modbus
network on its Modbus Port 1.
Off No data is being transferred on the port.
P2 Green On Data is being transferred between the module and the Modbus
network on its Modbus Port 2.
Off No data is being transferred on the port.
APP Amber  On The MVI156- is working normally.

Off The MVI56- module program has recognized a communication
error on one of its Modbus ports.

BP ACT Amber On The LED is on when the module is performing a write operation on
the backplane.

Off The LED is off when the module is performing a read operation on
the backplane. Under normal operation, the LED should blink
rapidly on and off.

OK Red/ Off The card is not receiving any power and is not securely plugged
Green into the rack.

Green The module is operating normally.

Red The program has detected an error or is being configured. If the
LED remains red for over 10 seconds, the program has probably
halted. Remove the card from the rack and re-insert the card to
restart the module’s program.

BAT Red Off The battery voltage is OK and functioning.
On The battery voltage is low or battery is not present. Allow battery to

charge by keeping module plugged into rack for 24 hours. If BAT
LED still does not go off, contact ProSoft Technology, as this is not
a user serviceable item.

During module configuration, the OK will be red and the APP and BP ACT LEDs
will be on. If the LEDs are latched in this mode for a long period of time, look at
the configuration error words in the configuration request block. The structure of
the block is shown in the following table.

Offset Description Length
0 Reserved 1

1 9000 1

2 LED Configuration Errors 1

3 Port 1 Configuration Errors 1

4 Port 2 Configuration Errors 1
510248 Spare 244
249 -20r-3 1
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The bits in each configuration word are shown in the following table. The module
configuration error word has the following definition:

Bit Description Value
0 Read block start value is greater than the database size. 0x0001
1 Read block start value is less than zero. 0x0002
2 Read block count value is less than zero. 0x0004
3 Read block count + start is greater than the database size. 0x0008
4 Write block start value is greater than the database size. 0x0010
5 Write block start value is less than zero. 0x0020
6 Write block count value is less than zero. 0x0040
7 Write block count + start is greater than the database size. 0x0080
8 0x0100
9 0x0200
10 0x0400
11 0x0800
12 0x1000
13 0x2000
14 0x4000
15 0x8000
The port configuration error words have the following definitions:

Bit Description Value
0 Type code is not valid. Enter a value from 0 (master) to 1 0x0001

(slave).
1 The float flag parameter is not valid. 0x0002
2 The float start parameter is not valid. 0x0004
3 The float offset parameter is not valid. 0x0008
4 Protocol parameter is not valid. 0x0010
5 Baud rate parameter is not valid. 0x0020
6 Parity parameter is not valid. 0x0040
7 Data bits parameter is not valid. 0x0080
8 Stop bits parameter is not valid. 0x0100
9 Slave ID is not valid. 0x0200
10 Input bit or word, output word and/or holding register 0x0400
offset(s) are not valid.

11 Command count parameter is not valid. 0x0800
12 Spare 0x1000
13 Spare 0x2000
14 Spare 0x4000
15 Spare 0x8000
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Correct any invalid data in the configuration for proper module operation. When
the configuration contains a valid parameter set, all the bits in the configuration
words will be clear. This does not indicate that the configuration is valid for the
user application. Make sure each parameter is set correctly for the specific
application.

Note: If the APP, BP ACT and OK LEDs blink at a rate of every one-second, this indicates a
serious problem with the module. Call ProSoft Technology Support to arrange for repairs.

6.1.1 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:

Turn off power to the rack.

Remove the card from the rack.

Verify that all jumpers are set correctly.

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.

A WON=

o O
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6.1.2 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 I/O Configuration of RSLogix.

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

Processor I/0O LED
flashes

This indicates a problem with backplane communications. A problem
could exist between the processor and any installed I/O module, not just
the MVI56-MCM. Verify that all modules in the rack are correctly
configured in the ladder logic.

Module Errors

Problem description

Steps to take

BP ACT LED (not
present on MVI56E
modules) remains OFF
or blinks slowly
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/O 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 it, and then restore power to the rack.
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6.2 The Configuration/Debug Menu

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

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

6.2.1 Using the Configuration/Debug Port

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

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

3

Baud Rate 57,600
Parity None
Data Bits 8

Stop Bits 1
Software Handshaking None

4 Open the connection. When you are connected, press the [?] key on your
keyboard. If the system is set up properly, you will see a menu with the
module name followed by a list of letters and the commands associated with
them.

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

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

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

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

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

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

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

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

following illustration:

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

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

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

Keystrokes

The keyboard commands on these menus are usually not case sensitive. You
can enter most commands in lowercase or uppercase letters.

The menus use a few special characters (?, -, +, @) that must be entered exactly
as shown. Some of these characters will require you to use the SHIFT, CTRL, or
ALT keys to enter them correctly. For example, on US English keyboards, enter
the ? command as SHIFT and /.

Also, take care to distinguish the different uses for uppercase letter "eye" (1),
lowercase letter "el" (L), and the number one (1). Likewise, uppercase letter "oh"
(O) and the number zero (0) are not interchangeable. Although these characters
look alike on the screen, they perform different actions on the module and may
not be used interchangeably.
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Main Menu

When you first connect to the module from your computer, your terminal screen
will be blank. To activate the main menu, press the [?] key on your computer’s
keyboard. If the module is connected properly, the following menu will appear.

HODBUS HWASTER/SLAVE COMMUNICATION MODULE (HMUIS6-MCH) MENU
?=Display HMenu
A=Data Analyzer
B=Block Transfer Statistics
C=Hodule Configuration
D=Hodbus Database Uiew
Haster Command Errors : E=Port 1 F=Port 2
Master Command List : I=Port 1 J=Port 2
Slave Status List : 0=Port 1 P=Port 2
U=Uersion Information
W=Warm Boot Hodule
Y=Transfer MHodule Cfg to Processor
Communication Status : 1=Port 1 2=Port 2
Port Configuration : 6=Port 1 7=Port 2

Esc=Exit Program

Caution: Some of the commands available to you from this menu are designed for advanced
debugging and system testing only, and can cause the module to stop communicating with the
processor or with other devices, resulting in potential data loss or other failures. Only use these
commands if you are specifically directed to do so by ProSoft Technology Technical Support staff.
Some of these command keys are not listed on the menu, but are active nevertheless. Please be
careful when pressing keys so that you do not accidentally execute an unwanted command.

Opening the Data Analyzer Menu

Press [A] to open the Data Analyzer Menu. Use this command to view all bytes
of data transferred on each port. Both the transmitted and received data bytes
are displayed. Refer to Data Analyzer (page 100) for more information about this
menu.

Important: When in analyzer mode, program execution will slow down. Only use this tool during a
troubleshooting session. Before disconnecting from the Config/Debug port, please press [S] to stop
the data analyzer, and then press [M] to return to the main menu. This action will allow the module
to resume its normal high speed operating mode.

Viewing Block Transfer Statistics
Press [B] from the Main menu to view the Block Transfer Statistics screen.

Use this command to display the configuration and statistics of the backplane
data transfer operations between the module and the processor. The information
on this screen can help determine if there are communication problems between
the processor and the module.

Tip: To determine the number of blocks transferred each second, mark the numbers displayed at a
specific time. Then some seconds later activate the command again. Subtract the previous
numbers from the current numbers and divide by the quantity of seconds passed between the two
readings.
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Viewing Module Configuration
Press [C] to view the Module Configuration screen.

Use this command to display the current configuration and statistics for the
module.

Opening the Database View Menu
Press [D] to open the Database View menu.

Use this menu command to view the current contents of the module’s database.
For more information about this submenu, see Database View Menu (page 105).

Opening the Client Command Error List Menu

Press [E] to open the Client Command Error List. This list consists of multiple
pages of command list error/status data. Press [?] to view a list of commands
available on this menu.

Viewing the Slave Status List (Port 1 and 2)

Press [O] (port 1) or [P] (port 2) to view the 256 slave status values associated
with the ports. The slave status values are defined as follows:

0 = slave is not used,

1 = slave being actively polled,
2 = slave suspended and

3 = slave disabled.

Warm Booting the Module
Press [W] from the Main menu to warm boot (restart) the module.

This command will cause the program to exit and reload, refreshing configuration
parameters that must be set on program initialization. Only use this command if
you must force the module to reboot.

Transferring Module Configuration to the Processor

Press [Y] to transfer the module’s configuration data to the processor. Ladder
logic is required in the processor to receive and implement the updated
configuration. You will be prompted to confirm the transfer.

If the operation is not successful, an error code will be returned.

Code Description

0 Transfer successful

-1 Error transferring module configuration data (block -9000)

-2 Error transferring device definition data (blocks -9100 to -9103)

-3 Error transferring master command list data (blocks -6000 to -6007)

After successful data transfer, the module will perform a warm-boot operation to
read in the new data.
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Communication Status (Ports 1 and 2)

Press [1] or [2] to view the communication status and statistics of the specified
Modbus port. This information can be useful for troubleshooting network
problems.

Port Configuration (Ports 1 and 2)

Press [6] or [7] to view the configuration information for the selected Modbus
port.

Viewing Version Information
Press [V] to view version information for the module.

Use this command to view the current version of the software for the module, as
well as other important values. You may be asked to provide this information
when calling for technical support on the product.

Values at the bottom of the display are important in determining module
operation. The Program Scan Counter value is incremented each time a
module’s program cycle is complete.

Tip: Repeat this command at one-second intervals to determine the frequency of program
execution.

Exiting the Program

Press [ESC] to restart the module and force all drivers to be loaded. The module
will use the configuration stored in the module's Flash memory to configure the
module.

Data Analyzer

The data analyzer mode allows you to view all bytes of data transferred on each
port. Both the transmitted and received data bytes are displayed. Use of this
feature is limited without a thorough understanding of the protocol.

Note: The Port selection commands on the Data Analyzer menu differs very slightly in different
modules, but the functionality is basically the same. Use the illustration above as a general guide
only. Refer to the actual data analyzer menu on your module for the specific port commands to
use.

Important: When in analyzer mode, program execution will slow down. Only use this tool during a
troubleshooting session. Before disconnecting from the Config/Debug port, please press [S] to stop
the data analyzer, and then press [M] to return to the main menu. This action will allow the module
to resume its normal high speed operating mode.
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Analyzing Data for the first application port

Press [1] to display I/O data for the first application port in the Data Analyzer. The
following illustration shows an example of the Data Analyzer output.

T e o S 1y M || O T N & e ot T TU_T e
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Analyzing Data for the second application port
Press [2] to display I/O data for the second application port in the Data Analyzer.

Displaying Timing Marks in the Data Analyzer

You can display timing marks for a variety of intervals in the data analyzer
screen. These timing marks can help you determine communication-timing

characteristics.

Key Interval

[5] 1 milliseconds ticks
[6] 5 milliseconds ticks
[7]1 10 milliseconds ticks
[8] 50 milliseconds ticks
[9] 100 milliseconds ticks
[0] Turn off timing marks

Removing Timing Marks in the Data Analyzer
Press [0] to turn off timing marks in the Data Analyzer screen.

Viewing Data in Hexadecimal Format

Press [H] from the Database View menu to display the data on the current page
in hexadecimal format.

Viewing Data in ASCII (Text) Format

Press [A] from the Database View menu to display the data on the current page

in ASCII format. This is useful for regions of the database that contain ASCII
data.
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Starting the Data Analyzer

Press [B] to start the data analyzer. After the key is pressed, all data transmitted
and received on the currently selected port will be displayed. The following
illustration shows an example.

<R+><01><03><00><08Y<0B><BA><C5><CD><R->_TT_[B1][03][14][©6][06][06][00][006][08]
_TT_[88][0B][08][8AT[AA][AA][80][66][ B8] [0A][BO][BB][OE][BO][A3][67]_TT_<R+><01>
<83><005<08><08><BAS<CEI<CDS<R-> TT [@1][0837[14][687[00][ B8] [88][06][60][08][08]
[00][80][00][ 08][ 68T 68][ 08]_TT [001[607[007[ 087 081[AIT[67]_TT <R+><1><83><00>
<00><00><0A><C5><CD><R-> TT [@1][03][14][00][90][00][00][G0][00][00][00][00][00]
[00][00][0O][00][0B]_TT_[BA][00][00][00][B0][A3][671_TT_<R+><81><03><00><00><00>
<BA><C5><CD><R->_TT_[B1][B3][14][00][06][00][PO][0E]_TT_[BA][A0][00][00][60][06]
[BO][O0][00][0O][00][08][0A][0B][0A][A3][67]1_TT <R+><01><B83><008><00><00><0A><L5>
<CD><R->_TT_[01][03][14][00][00][00][00][00][90]_TT_[00][G0][06][06][00][00][08]
[00][00][00][00][00][00][00][A3][ 67 ]_TT_<R+><01><03><00><B0><00><0A><C5><CD><R->
_TT_[61][03][14][060][BB][00][06][ 0][00]_TT_[60][00][06][ 0] [00][00][00][00][00]
[80][80][8O][08][ 88][AB][67]_TT_<R+><B1><83><B0><BB><B0><BA><C5><CD><R->_TT_[01]
[83][14][00][00][0A][00][AA][0A][©A][AA][80][PO][6A][B0][OO][B8][06] TT [08][08]
[001[00][00][AB][67] TT <R+><01><03><00><00><PO><OA><C5><GD><R-> TT [01][03][14]
[00][00][0O][0A][AA][0O][0A][AA][0O][DA][00][PO][00][OO][G6] TT_[0O][00][00][00]
[80][A3][67]_TT_<R+><01><03><00><00><08><OA><C5><CD><R->»_TT_[B1][03][14][00][08]
[96][60][068]_TT_[88][68][0A][6A][86][0O][80][80][B8][B0][B80][08][06][80][Pa][A3]
[67]1_TT <R+><81><03><00><00><00><OA><C5><CD><R-> TT [B1][@3][14][00][00][06][00]
[001[00] TT [0Q][0A][A6][00][0A][0A][00][00][0O][00][00][G0][08]1[00][A3][67] TT

The Data Analyzer displays the following special characters:

Character Definition

[] Data enclosed in these characters represent data received on the port.

<> Data enclosed in these characters represent data transmitted on the port.

<R+> These characters are inserted when the RTS line is driven high on the port.
<R-> These characters are inserted when the RTS line is dropped low on the port.
<CS> These characters are displayed when the CTS line is recognized high.

_TIT_ These characters are displayed when the timing mark interval has been reached.

This parameter is user defined.

Stopping the Data Analyzer

Press [S] to stop the data analyzer. Use this option to freeze the display so the
data can be analyzed. To restart the analyzer, press [B].

Important: When in analyzer mode, program execution will slow down. Only use this tool during a
troubleshooting session. Before disconnecting from the Config/Debug port, please press [S] to stop
the data analyzer, and then press [M] to return to the main menu. This action will allow the module
to resume its normal high speed operating mode.
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Data Analyzer Tips

From the main menu, press [A] for the "Data Analyzer". You should see the
following text appear on the screen:

IData Analyzer Mode Selected I

After the "Data Analyzer" mode has been selected, press [?] to view the Data
Analyzer menu. You will see the following menu:

DATA ANALYZER VYIEW MENU
?=Display Menu
1=Select Port 1
2=Select Port 2
9=1 mSec Ticks
6=0 mSec Ticks
1=10 mSec Ticks
8=50 mSec Ticks
9=100 mSec Ticks
B=No mSec Ticks
H=Hex Format
A=ASCII Format
B=Start
$=Stop
M=Hain Menu

Port = 1, Format=HEX, Tick=10

From this menu, you can select the "Port", the "format", and the "ticks" that you
can display the data in.

For most applications, HEX is the best format to view the data, and this does
include ASCII based messages (because some characters will not display on
HyperTerminal and by capturing the data in HEX, we can figure out what the
corresponding ASCII characters are supposed to be).

The Tick value is a timing mark. The module will print a _TT for every xx
milliseconds of no data on the line. Usually 10milliseconds is the best value to
start with.

After you have selected the Port, Format, and Tick, we are now ready to start a
capture of this data. The easiest way to do so is to go up to the top of you
HyperTerminal window, and do a TRANSFER / CAPTURE TEXT as shown below:

Transfer Help
Send File...
Receive File,..
Capture Text...
Send Text

Capkure ko Printer
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After selecting the above option, the following window will appear:

coptome e 20

Faolder: C:\ProSaft. bt
File: |C:\ProSoft.txt i Browse.. !

Start | Cancel |

Next name the file, and select a directory to store the file in. In this example, we
are creating a file ProSoft.txt and storing this file on our root C: drive. After you
have done this, press the = ==+ | button.

Now you have everything that shows up on the HyperTerminal screen being
logged to a file called ProSoft.txt. This is the file that you will then be able to
email to ProSoft Technical Support to assist with issues on the communications
network.

To begin the display of the communications data, you will then want to press [B]
to tell the module to start printing the communications traffic out on the debug
port of the module. After you have pressed [B], you should see something like
the following:

[B3]1[00]1[641[008]1(6B51(60]1[0611001I071[00]1I68](00II09]1IFBILIBY]
<00><00><00><AA><F8><BD><R->_TT__TT__TT_[011[021[02]1[001[00]
<01><03><00><00><00><BA><C5><CD><R->_TT__TT_[011[031[141[00]
[2]1[00]1[631[00]1[6BA1[0B0][001[00][06I[00]II07](00I[08][00]1[09]
<01><01><00><A0><00><AB><3C><F2><R->_TT__TT_[011[011[141[001]
[0B1[031[00]1[0A][GBIIBSI[0OOII06I[0OII07]1I00][08][00]1[09]1100]
<01><04><00><00><00><BA><70><BD><R->_TT__TT_[6811[041[141[00]
[021[0011031[001[0A1[001[051I00II06I[00II07I[00I[081[00]1109]
<01><02><00><00><00><BA><F8><BD><R—>_TT__TT__TT_[011[0621[02]
_TT_<R+><81><083><080><80><00><0A><Co><CD><R—>_TT__TT_[011[63]
[00]1_TT_[021[001[031[001[0411001[051[00110611001[07110011081
_TT_<R+><01><01><00><00><p0><AB><3C><T2><R—>_TT__TT__TT_[0l1]
[001062]1_TT_[e6]1[631(60]1[0411001[001(00]11061(001107]1100]1108]
_TT__TT_<R+><01><B4><00><00><00><BA><70><0D><R—>_TT__TT_I[@ }
]

=
|

1
[011000]1_TT_[02]1(001[631[001[0411001L0511001[06110011071100
_TT__TT_<R+><81><82><80><00><00><0A><F8><0D><R—>_TT__TT_[61
[BEI_TT__TT_<R+><B1><B3><00><0B0><00><BA><Co><CD><R—>