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Please Read This Notice

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

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

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

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

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

Warnings

UL Warnings

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

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

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

ATEX Warnings and Conditions of Safe Usage:

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

jurisdiction

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

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

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

D DO NOT OPEN WHEN ENERGIZED.



Electrical Ratings

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

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

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

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

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

Markings:

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

Battery Life Advisory

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

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

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

Note: The battery is not user replaceable.

ProSoft® Product Documentation

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

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

Asia Pacific: +603.7724.2080

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

North America: +1.661.716.5100



Your Feedback Please

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

ProSoft Technology

1675 Chester Avenue, Fourth Floor
Bakersfield, CA 93301

+1 (661) 716-5100

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

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

Function Section to Read Details
Introduction - Start Here (page 9) | This Section introduces the customer to the
(Must Do) module. Included are: package contents,

system requirements, hardware installation, and
basic configuration.

Verify Communication, |— Verifying This section describes how to verify
Diagnostic and Communication communications with the network. Diagnostic
Troubleshooting (page 44) and Troubleshooting procedures.

Diagnostics and
Troubleshooting

(page 31)
Reference - Reference (page 47) | These sections contain general references
Product Specifications Functional Overview associated with this product, Specifications, and
(page 49) the Functional Overview.
Functional Overview pag
Product
Gl
ossary Specifications (page
47)
Support, Service, and - Support, Service This section contains Support, Service and
Warranty and Warranty (page | Warranty information.
Index 87) Index of chapters.
ProSoft Technology, Inc. Page 7 of 96
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2 Start Here

In This Chapter

s System ReqUIrEMENTS ..........oeiiiiiiiiiiiiiee e 9
s Package Contents ..........ooouiiiiiiiie e 10
@ Setting JUMPETS ...ooeiiiee e 10
« Install the Module in the RacK ..........ccccoooiiiiiiiiii e 11
< Connect your PC to the Processor..........ccccoiiiiiiiiiiiiiiieeeee e 13
+ Download the Sample Program to the Processor............ccccoceveniiieenne 14
« Connect your PC to the Module ...........cocceeiiiiiiiiiiie e 16

Installing the MVI56-MBP module requires a reasonable working knowledge of
the Rockwell Automation hardware, the MVI56-MBP Module and the application
in which they will be used.

N\

Caution: It is important that those responsible for implementation can complete the
application without exposing personnel, or equipment, to unsafe or inappropriate working
conditions. Safety, quality and experience are key factors in a successful installation.

2.1 System Requirements

The MVI156-MBP 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 MVI156-MBP module. The module
requires 800mA of available power.

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

= Rockwell Automation RSLinx communication software

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

= Supported operating systems:

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

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

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

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

ProSoft Technology, Inc. Page 9 of 96
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2.2

2.3

= CD-ROM drive
= 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.

Package Contents

The following components are included with your MVI56-MBP 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-MBP MVI56-MBP Modbus Plus Communication Module
Module

1 Cable Cable #15, RS232  For RS232 Connection to the CFG Port
Null Modem

1 Cable Cable #14, RJ45to For DB9 Connection to the CFG Port
DB9 Male Adapter

1 ProSoft Contains sample programs, utilities and
Solutions CD documentation for the MVI156-MBP module.

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

Setting Jumpers

The following illustration shows the MV156-MBP jumper configuration:

| | I.r'

W uu-m i
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0T JUKPENED

T
o
|
&
2

Not used Not used
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2.4

Do not change the position of the Setup jumper unless instructed to do so by
ProSoft Technical Support.

Install the Module in the Rack

If you have not already installed and configured your ControlLogix processor and
power supply, please do so before installing the MV156-MBP 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 MV156-MBP 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.

ProSoft Technology, Inc. Page 11 of 96
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2 Align the module with the top and bottom guides, and slide it into the rack
until the module is firmly against the backplane connector.

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

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

in the locking holes of the rack.

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

6 Turn power ON.

AW

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

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

Page 12 of 96 ProSoft Technology, Inc.
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2.5 Connect your PC to the Processor

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

Communications
Port

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

ProSoft Technology, Inc. Page 13 of 96
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2.6 Download the Sample Program to the Processor
Note: The key switch on the front of the ControlLogix module must be in the REM position.

To download the sample program from RSLogix 5000 to the ControlLogix processor

1 |If you are not already online to the processor, open the Communications
menu, and then choose Download. RSLogix will establish communication
with the processor.

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

Download

' Download to the contraller:

A Mame:  Controller
Tupe: 1756-LE5A4 1756-11344 ControlLogixG555 Controller
Path; AB_DF1-1
Security:  <Monex

The contraller iz in Remate Bun mode. The mode will be changed to
Femote Program prior to download.

Cancel | Help |

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

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

! \ Done downloading. Change controller mode back to Remote Run?
-

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

Page 14 of 96 ProSoft Technology, Inc.
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2.6.1 Configuring RSLinx

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

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

Communications Station DDE/OPC

RSWha |

Configure Drivers. .,

Configure Shortcuks, ..
Configure Client Applications. ..
Configure CIP Options. ..

Drriver Diagroskics. ..
CIP Diagnostics. ..

This action opens the Configure Drivers dialog box.

—Awailable Driver Types:
LCloze I
|R5-232 DF1 Devices | Add New... |
Help |
r— Configured Drivers:
I MName and Description | Status |
AR DF1-1 DH+ Sta: 0 COMT: RUNNING Corfigure... |
Startup.... |
Start |
Stop |
Delete |

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

ProSoft Technology, Inc. Page 15 of 96
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3 Click to select the driver, and then click Configure. This action opens the
Configure Allen-Bradley DF1 Communications Device dialog box.

Configure Allen-Bradley DF1 Communications Device

‘ Device Mame:  AB_DF1-1 ‘

Comm Port: IEDM1 vl Device: ILogix BRAD0 - Serial Port j

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

Auto-Configure | ‘

[ Use Modern Dialer Cotifigure Diales |
Ok I Cancel | Delete | Help |

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

5 When you see the message "Auto Configuration Successful", click the OK
button to dismiss the dialog box.

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.

2.7 Connect your PC to the Module

With the module securely mounted, connect your PC to the Configuration/Debug
port using the RJ45-DB-9 Serial Adapter Cable and the Null Modem Cable
included in the package with the MVI156-MBP module.

1 Connect the RJ45-DB-9 Serial Adapter Cable to the Null Modem Cabile.

2 Insert the RJ45 cable connector from the RJ45-DB-9 cable into the
Configuration/Debug port of the module.

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

Page 16 of 96 ProSoft Technology, Inc.
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3 Installing and Configuring the Module

In This Chapter

s Module Configuration ............cc.ceoiiiiiiiiiie e 21
s Module Data ObjJECE........cccuieeiiiieeeee e 22

This chapter describes how to install and configure the module to work with your
application. The configuration process consists of the following steps.

1 Use RSLogix 5000 to identify the module to the processor and add the
module to a project.

Note: The RSLogix 5000 software must be in "offline” mode to add the module to a project.

2 Modify the example ladder logic to meet the needs of your application, and
copy the ladder logic to the processor. Example ladder logic files are provided
on the CD-ROM.

Note: If you are installing this module in an existing application, you can copy the necessary
elements from the example ladder logic into your application.

The rest of this chapter describes these steps in more detail.

The first step in setting up the module is to define the module to the system.
Right-click the mouse button on the I/O Configuration option in the Controller
Organization window to display a pop-up menu. Select the New Module... option
from the 1/0O Configuration menu.

ontroller CIP_Sample

A Controller Tags

: Controller Fault Handler
13 Power-Up Handler
[-+455 Tasks

1-C8 MainTask

‘(23 Unscheduled Programs
B3 Motion Groups

‘73 Unarouped Axes
[-E3 Trends

B2 Data Types

G- User-Defined
% Strings

L Predefined
L Module-Defined

[]...[:]
Cut Chrl
Copy ChHl+C
Paste L
Brint ChHHE
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This action opens the following dialog box.

Selcctomle Ty |
Type: I ajor Bevision:
[t7emoDuLe =
Tupe | Description I
1756 REl E Channel lzolated RTD Analog Input ;I
1756 TEl E Channel lzolated Thermocouple Analog Input
175611 ContralLogixB550 Pragrammable Caontraller
[1756-H024E 2 Axiz Analog/Encoder Serva
1756-MODULE Generic 1756 Module
1756-0416 16 Poirt 74v-265 AC Output
1756-0416 16 Poirt 74-265 AC |solated Output
1756-048 8 Paint 74Y-265Y AC Output
1756-0480 8 Point 74132 AC Diagnostic Output
1756-045E 8 Point 744132 AL Electronically Fused Qutput
175E-0B160 16 Paint 19.2-300% DC Diagnostic Output
1756-0B16E 16 Paint 10%-31.2% DC Electronically Fused Output LI
— Sho

Wendor: |AII j v Other Select Al |

W fnalog B Digitall W Communication W Motion W Processaor Clear Al |

Ok I Cancel | Help |

Select the 1756-Module (Generic 1756 Module) from the list and click OK. The
following dialog box will be displayed.

Type: 175E6-MODULE Generic 1756 Module
Parent: Local B '
Azzembly )
Instance: Size:
Narme: I'\"|l3|:"I Input: I‘I 240 o [166it]
Description:  |MyIS6-MBP Module in Slat 1 ;I Output: |2 |248 _|::' [16-bit)
;I Configuration: |4 IE _|::' [8-hit]
Cormmn Format: IData -INT j Status Input: I I
Slat |1 —:l Status Dutput: I
Cancel < Back Mext > | Firizh % I Help
Page 18 of 96 ProSoft Technology, Inc.
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Fill in the dialog boxes as shown adjusting the Name, Description and Slot
options for your application. You must select the Comm Format as Data - INT in
the dialog box. Failure to set the Assembly Instance and Size values correctly will
result in a module that will not communicate over the backplane of the
ControlLogix rack. Click Next to display the next dialog box.

Module Properties - Locak1 (1756-MODULE 1.1) [}

Bequested Packet Interval [RPI): I 5.03: ms  [0.2- 750.0 ms)
" Inkibit Module

™ Major Fault On Controller If Connection Fails While in Fun Made

Module Fault

Cancel | < Back | Mext > | Firizh > I Help |

Select the Request Packet Interval value for scanning the 1/0 on the module.
This value represents the minimum frequency the module will handle scheduled
events. This value should not be set to less than 5 milliseconds. Values between
5.0 and 10.0 milliseconds should work with most applications.

After completing the module setup, the Controller Organization window will
display the module's presence. The data required for the module will be defined
to the application, and objects will be allocated in the Controller Tags data area.
An example of the Controller Organization window is shown below.

Controller Tags
Controller Fault Handler
[-[Z3 Power-Up Handler
[21-55] Tasks
B3 MainTask
E’% MainProgram
i Program Tags
MainRoutine
| ReadData
WriteData
----- 3 Unscheduled Programs
-5 Motion Groups
L3 Ungrouped Axes
B3 Trends
-5 Data Types

-C User-Defined

Cﬂ, Strings

-Cpg Predefined

=5, Module-Defined
| AB:1756_MODULE:C:0
| AB:1756_MODULE_INT_248Bytes:0:0
| AB:1756_MODULE_INT_496Bytes:0:0
| AB:1756_MODULE_INT_S00Bytes:L:0
B3 1/0 Configuration

i f] [4] 1756-MODULE MBP 1

1]
1]

ProSoft Technology, Inc. Page 19 of 96
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Installing and Configuring the Module

The next step in the module's setup is to define the User Defined Data Types to
be used with the module. Copy these data types from the example ladder logic if
you are not using the example. They will be defined if you are starting from the
example ladder logic. The Controller Organization window should display the
User Defined Data Types shown below:

=53 Controller CIP_Sample
4 Controller Tags
Controller Fault Handler
H-E3 Power4Jp Handler
[1-53 Tasks
E@ MainTask

EI@

Bl WriteData

----- [ Unscheduled Programs
=55 Motion Groups

L3 Ungrouped Axes
@3 Trends

E-£5 Data Types

B1-E5] User Defined

MEPInputFileMap
| MBPINStat
| MBPlusBackplane
| MBPlusModuleDef
| MBPModule
- |h] MBPStat
----- MEFUserCmd
L Strings
#-Lp Predefined
L Module-Defined
=53 1/0 Configuration

i ][] 1756-MODULE MBP1

The next step in module setup is to define the data to be used to interface with
the module and the ladder logic. Open the Controller Tags Edit Tags dialog box
and enter the values shown in the following example. The MVI56-MBP module is
defined in the example as MBP1. You can set the tag name to any valid tag
name you desire. If you are using the example ladder logic, this step has already

been performed.

# Controller Tags - CIP_Sample(controller)
Seope: IEIF’_SampIe[controIIn 'l Shaw: IShUW Al 'l Sort: ITag Narme 'l
F | Tag Mame 2 | &liaz For Baze Tag Tupe Style Drescriptic = |
ColdE oot BOOL Binary
[+-Local1:C AB1TEE_MODLUL...
[+-Local1:l AB:1TEE_MODLUL...
[+-Local1:0 AB7EE_MODUL...
[H-HEF1 MEFluztaduleD af
[ |F-MIFAULTS DINT[12] Decimal
“warmB oot EOOL Binary
* | =
|4 [ » [\ Monitor Tags ), Edit Tags / N I H oz

At this point, take the time to fill in the configuration values in the MBP1 data
table and adjust array sizes. Refer to the Module Data Object section of this
document for information on configuring the module.

Page 20 of 96
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The last step in the module setup is to add the ladder logic. If you are using the
example ladder logic, adjust the ladder to fit your application. If you are not using
the ladder example, copy the ladder logic shown in the Controller Organization
window below to your application.

-5 Cortroller CIP_Sarrple

Contraller T ags:

3 Controller Fault Hamdler

E-£5 Power-Up Handler
E-E8 Startp

: Program T ags

Powerlp
1B Tasks

B8 MainTask

E% inFrogram

: Program T ags

MainF outine —
ReadData

WwiriteD ata

23 Unscheduled Programsz LI

(T Tami

|»

The module is now set up and ready to be used with your application. Insert the
module in the rack and attach the Modbus Plus cable. Download the new
application to the controller and place the processor in run mode. If all the
configuration parameters are set correctly and the module is attached to a
Modbus Plus network, the module's Application LED (APP LED) should blink six
times per second. Refer to the Diagnostics and Trouble Shooting section if you
encounter errors. Attach a computer or terminal to Port 1 on the module and
check the status of the module using the resident debugger in the module. Refer
to the Diagnostics and Troubleshooting section for a complete discussion of the
use of this feature.

3.1 Module Configuration
In order for the MVI56-MBP module to function in any of its possible modes, a
minimum amount of configuration data must be transferred to the module. The
following table provides an overview of the different types of configuration data
that the module will require, depending on the operating modes to be supported.
Module  Functional Name Description
Register Modes
Address Affected
4370 to Global In General Module This section of the configuration data contains the
4409 Global Out  Configuration generic module configuration data, and must be
Slave configured for the module to operate.
Master
4410 to Global In Input File Map If the module's Input File is to be used to transfer
4449 data from the module to the processor, then this
section of configuration data must be set up.
4450 to Global In Device Definition  If the module's Global Input or Master Mode
5089 Master functionality is to be used, then this section of
configuration data must be set up.
5090 to Master Master Command If the module's Master Mode functionality is to be
7089 List used, then he Master Command List must be set up.
Important Note: The module will not function correctly until the Module Configuration Data is
received from the processor with at least the Local Modbus Plus Node Address set to a valid value.
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The MVI156-MBP module must be configured at least once when the card is first
powered, and any time thereafter when the parameters must be changed.

3.2  Module Data Object

All data related to the MVI56-MBP is stored in a user defined data type. An
instance of the data type is required before the module can be used. This is done
by declaring a variable of the data type in the Controller Tags Edit Tags dialog
box. The structure of the object is displayed in the figure below:

Mame Data Type Style Description
ModDef MEPModule Backplane operation characteristics
Cfg MEPConfig MBPIuz settings for module
| Intd ap MBPFIrputFilet ap Iput file register map
[+ Device MBPDeviceDef[64] Device Definition T able
[+ Cmd MEPCmd[200] M aster Command List
[+ BP MEBPluzE ackplane Brackplane runtime variables
[+] Stat MBPStat Module Status Data
Globalln INT[32] Decimal Global Input Data
GlobalOut INT[32] Decimal Global Output Data
InStat MBPInStat Statuz information in each read block.
ReadD ata INT[E00] Decimal Data read from module
‘wiriteD ata INT[E00] Decimal Data to write to module
EventChl INT[13] Binary Event Command Contral Flags [commands per ward)

This object contains objects that define the configuration, user data, status and
command control data related to the module. Each of these object types is
discussed in the following sections of the document.

3.2.1 Configuration Objects

Configuration of the module is performed by filling in the values in the module
object defined in the Controller Tags Edit Tags dialog. Each parameter required
by the module has a defined location in the object. The tables and discussions
below describe the parameters set in dialog box. You can view these tables by
opening the data type under the User Defined Data Type option in the Controller
Organization list.

Data Transfer Parameters (MBPModule)

Members: [rata Type Size: 12 byte(z)
Mame | Diata Type | Shile | Drescription
| FeadD ataStartFeg IMT Decimal Start reg to transfer from module to PLC[ReadD ata)
| FieadD ataR egCnt INT Decimal Mumber of registers from module for ReadD ata
- ‘winteD ataStartReg INT Decimal Start reg to transfer from PLC to module [writelrata)
- ‘wiiteD ataRegCnt INT Decimal Mumber of registers from PLC for WiiteData
| BFFail INT Decimal Determines module operation if BP fails O=continue, > O=number of reties before comm shutdown

This object defines the parameters for data movement between the module and
the processor. Values entered determine the ladder logic and data size required
in the application. The ReadData and WriteData arrays must be sized to or larger
than the count values entered. The ladder logic must process the number of
blocks of data to be transferred. The number of blocks is computed as follows:

BlockCnt = INT(RegCnt/200) + if(MOD(RegCnt,200), 1,0)
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If the register count is evenly divisible by 200, the number of blocks is easy to
compute and the ladder is much simpler to write. If the number is not evenly
divisible by 200, special handling of the last block of data must developed, as it
must transfer fewer than 200 words. It is recommended that the count values
always be set to values evenly divisible by 200.

The BPFail parameter determines if the module should continue communicating
on the Modbus Plus network when the backplane transfer operation fails. A value
of zero indicates that the module should continue communicating when the
backplane is not operational. If the value is greater than zero, the backplane will
be retried the entered number of times before a failure will be reported and
communication will cease on the Modbus Plus network. When backplane
communication is restored, the module will start communicating on the network.
For example, if you enter a value of 10 for the parameter, the module will stop all
Modbus Plus communications if 10 successive backplane errors are recognized.
When a successful transfer is recognized, the module will resume
communications on the network.

Modbus Plus Parameters

Mame Diata Type Style [rescription
LocalHode INT D ecimal 1-64 Metwork address for the module
GlobalOutLen INT Drecimal 0-32 nurber of output words from PLC to DB
GlobalOutlpdate | INT Decimal 0-65535 mSec update delay time
InputFileLen INT Decimal 0-32 nurmber of input words from DE to PLC
InputFileJpdate  |INT Decimal 0-68R35 mSec update delay time
GloballnTimeout [INT D ecimal 0-65535 mSec receive timeout
ModeCount INT D ecimal 0-32 number of devices in device table
CommandCnt INT D ecimal 0-100 max number of commands in list
MaxDataPaths  |INT Decimal 1-8 max number of master data paths
CrndTimneout INT D ecimal (0-6553% mSec timeout fro receive

This object defines the parameters for the operation of the Modbus Plus
communication driver in the module.

Input File Map
Mame Data Tupe Style Desciption
Reg INT[32] Decimal List of Madbus registers in the module to azzociate with the input file data.

This object defines the list of registers in the module's internal database to be
associated with the input image transferred from the module to the processor.
The number of entries processed in the list is determined by the InputFileLen
parameter in the MBPConfig object. Each position in the Reg array corresponds
to the associated word in the input image and contains a register value valid for
the module. Refer to the MVI56-MBP database layout chart in Database
Definition.
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Device Definition

MHame Data Type Style Description
Route INT Decimnal Route address
Fiunlez INT Cresimal Fiuule addies:
Route3 INT Decimnal Route address
Routed INT Decimnal Route address
Route5 INT Decimnal Route address
DevType INT Decimal Reszerved for future uze
GloballnLen INT Decimal 0-32 number of Global Input words to accept from device
Globallndddress |INT Decimal Module's database address where Global Input data stored

This object defines the parameters for each node to be considered on the
network by the module. The route address entered in the Route1 to Routeb
parameters correspond to the route a message must take to reach its final
destination. These values will be entered directly into the Modbus Plus route
portion of each message to the device. The route list will be processed until a
value of zero is reached in the list. For example, to reach node 7 on the local
segment, enter a value of 7 for Route1 and 0 for Route2 to Route5.

The GloballnLen parameter defines how many words of global input data the
module will be expecting from the device. If less data is returned than expected,
an error code is returned for the device in the status table and the data is
rejected. If more data is received than expected, the first GloballnLen words will
be accepted and no error condition will be reported.

The GloballnAddress parameter defines the location in the module's internal
database where the input data will be placed. Valid entry for this parameter is 0
to 3999.

An array of these objects is defined in the MBPlusModuleDef object to hold
multiple device definitions for the module. The index of each device in the array
is used in the master port command definitions to define the destination for the
command. Therefore, a device definition should exist for each node on the
network to receive global input data from and to interact with using the command
list.

Modbus Plus Master Commands

Mame Data Tupe Style Description
Enable INT Decimal O=Dizable,1=Continuouz, 2=E vent Cormmand
IntAddress INT Decimal Module's intermal address associated with the command
Follint INT Drecimal binimum number of zeconds between issuance of command [0-65535 Sec)
Count INT Drecimal Murnber of registers associated with the conmmard
Swap INT [recimal Swap code used with command
Device INT Drecimal Device index in Device T able to associate with the command
Func INT Drecimal Function code for the command
DevAddress INT Decimal Address in device associated with the command

This object defines the parameters for each command in the master command
list. The MBPlusModuleDef object contains an array of these objects that define
the complete list. The parameter, CommandCnt, in the MBPConfig object
determines the number of elements in the array to process. The definition of
each parameter required for each command is given below:
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Enable: This parameter is used define if the command will be executed or will be
disregarded. The following values are valid: 0=Disables the command and it will
not execute; 1=The command will be considered for execution each scan of the
command list and will be controlled by the Pollint parameter; and 2=The
command will only execute if the event control bit for the command is set.

IntAddress: This parameter specifies the starting internal register address to be
associated with the command. Valid entry for this parameter is 0 to 3999.

Pollint: This parameter defines the minimum number of seconds to wait between
the execution of continuous commands (Enable=1). This poll interval command
can be used to lighten the communications load on a busy network. Valid entry
for this parameter is 0 to 65535.

Count: This parameter defines the number of registers to be considered by the
command. Valid entry for this parameter is 1 to 100.

Swap: This parameter is used to swap the bytes in the data read or written by
the command. The codes used are as follows:

= 0= No swapping

= 1 =Swap words

= 2 =Swap words and bytes
= 3 =Swap bytes

Device: This parameter associates the command with a device defined in the
device definition table (Device[ ] in the MBPlusModuleDef object). The index
defined in this parameter sets the route path defined for the device in the Modbus
Plus message.

Func: This parameter specifies the function to be performed by the command.
Valid entries are 3= Read register data from a node and 16= Write register data
to a node.

DevAddress: This parameter defines the starting address in the device being
considered by the command. Values entered in this field are dependent on the
node's database definition. Refer to the specific manufacture's database
definition for the device to determine the location of the data to be interfaced.

3.2.2 MBP User Cmd

This object sends Modbus Plus commands directly from ladder logic to the
MVI156-MBP.

Mame Data Type Style Diescription
Nk INT MNrrimal Intrrnal datahase Address in mndiule
Count INT Decimal Mumber of registers for command
SwapCode INT Decimal Swap code [0to 3]
Device INT Decimal Device index from configured list
Fune INT Decimal Function Code 3 or 16
DevDB INT Decimal Register address in device
Spare_1 INT Decimal
Spare_2 INT Decimal
Spare_3 INT Decimal
Spare_4 INT Decimal
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3.2.3 Status Objects

These objects view the status of the module. The MBPInStat object shown
below is updated each time a read block is received by the processor. Use this
data to monitor the state of the module at a "real-time rate".

MName Diata Twpe Style Description
MBFEm INT Hex MBP Error Status
Peer INT Hex Peer Status
TokenPass INT Drecimal Token Pass Counter
TaokenTime INT Drecimal Token Rotation Time
CFail SINT Drecimal Communication Failed Error Counter
CRetry SINT Decimal Communication Retry Counter
MoResp SINT Decimal Mo Jezponze Received Emar Counter
GoodRec SINT Drecimal Good Received Packet Success Counter
PathE SINT Decimal Unexpected Path Emor Counter
ExRec SINT Decimal Exception Responze Received Emor Counter
OPathl SINT Decimal Data master output path 1 counter
OPathz SINT Decimal Data master output path 2 counter
OPath3 SINT Decimal Data rmaster output path 3 counter
OPathd SINT Decimal Data master output path 4 counter
OPathh SINT Decimal Data master output path 5 counter
OPathE SINT Decimal Data master output path B counter
OPath? SINT Decimal Data master output path 7 counter
OPathd SINT Decimal Data master output path 8 counter
IPathl SINT Decimal Data Slave input counter path 1
IPath2 SINT Decimal Diats Slave input counter path 2
IPath3 SINT Decimal Drats Slave input counter path 3
IPathd SINT Decimal Dats Slave input counter path 4
|IPatha SINT Decimal Dats Slave input counter path 5
|IPath& SINT Decimal Dats Slave input counter path 6
|Path? SINT Decimal Dats Slave input counter path 7
|Path& SINT Decimal Dats Slave input counter path 8

In addition to the MBPInStat data, the module provides more detailed and
complete status information in the MBPStat object. The structure of the object is
displayed below. Refer to Database Definition for a complete listing of the data
stored in this object.

MName Data Type Style Description
Inlpdate IMT[70] Hex Anay of Global Input status data for devices
b gtiCrd IMT[200] Hex Anay of command list error codes
iz INT[30] Decimal Migcellaneous status data
InCntr IMT[70] Decimal Aray of Global Input counters for devices

3.2.4 User Data Objects

These objects hold data to be transferred between the processor and the MVI156-
MBP module. The first set of user data is the global input and output data.

|| Globaln [INT[32] |Decimal | Glabal Input Data |
|_| GlobalOut |INT[32] |Decimal |Global Output Data |

The global input data (Globalln) is transferred to the processor each time a new
data read block is received. This data area is used for data that requires the
highest update frequency for use in the ladder logic. Data placed in the input file
image is determined by the values entered into the InMap data object
(MBPInputFileMap object).
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The global output data (GlobalOut) is transferred from the module to other
nodes on the network each time it generates a Put Global Output command. This
data is set in the ladder logic by the user and is transferred from the process to
the module each time a new write block is constructed and sent to the module.
This data area is used for data that requires the highest update frequency on the
Modbus Plus Network.

The second set of user data is the read and write data transferred between the
processor and the module as "pages" of data up to 200 words long.

I_I Readlata | INT[E00] | Decimal | [ ata read from maodule |
I_I ‘wiiteD ata ||NT[BDD] |Decimal |Data to write to module |

The read data (ReadData) is an array set to match the value entered in the
ReadRegCnt parameter of the MBPModule object. For ease of use, this array
should be dimensioned as even increment of 200 words. This data is paged up to
200 words at a time from the module to the processor. The ReadData task
places the data received into the proper position in the read data array. Use this
data for status and control in the ladder logic of the processor.

The write data (WriteData) is an array set to match the value entered in the
WriteRegCnt parameter of the MBPModule object. For ease of use, this array
should be dimensioned as even increment of 200 words. This data is paged up to
200 words at a time from the processor to the module. The WriteData task places
the write data into the output image for transfer to the module. This data is
passed from the processor to the module for status and control information for
use in other nodes on the network.

3.2.5 Command Control Object

This object contains the current states of the event command control bits. Each
command in the command list has an associated event bit in this object. These
bits can be controlled by ladder logic to cause the module to issue a master port
command on the Modbus Plus network. These bits are located in the EventCtrl
member of the MBPlusModuleDef data type and should be displayed as shown
below in the Controller Tags Edit Tags dialog box.

| EventChl [INT[13] |Binany | Event Cammand Contral Flags [commands per ward)

Event command control bits apply only to commands that have a value of two for
their Enable parameter in the master command list.
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4  Ladder Logic

Ladder logic is required for application of the MVI156-MBP module. Tasks that
must be handled by the ladder logic are module data transfer, special block
handling and status data receipt. Additionally, a power-up handler may be
needed to handle the initialization of the module's data and to clear any
processor fault conditions.

The sample ladder logic, on the ProSoft Solutions CD-ROM, is extensively
commented, to provide information on the purpose and function of each rung. For
most applications, the sample ladder will work without modification.
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5 Diagnostics and Troubleshooting

In This Chapter

% Reading Status Data from the Module ............cccccociiniiiiiiiini 31
s LED Status INdiCators........cooiuiiiieiiiiiciee e 44
«  Clearing a Fault Condition ...........cccooiiiiiiiie e 45
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The module provides information on diagnostics and troubleshooting in the
following forms:

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

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

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

5.1 Reading Status Data from the Module

The MVI156-MBP module returns a 365-word Status Data block that can be used
to determine the module's operating status. This data is located in the module's

database at registers 4000 to 4365. This data is transferred to the ControlLogix

processor approximately every second. Nodes on the Modbus Plus network can
read this data area through the issuance of read commands to the module

5.1.1 The Configuration/Debug Menu

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

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

You can connect directly from your computer's serial port to the serial port on the
module to view configuration information and perform maintenance.

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

80486 based processor (Pentium preferred)

1 megabyte of memory

At least one serial communications port available
A null modem serial cable.

5.1.3 Required Software

In order to send and receive data over the serial port (COM port) on your
computer to the module, you must use a communication program (terminal
emulator).

A simple communication program called HyperTerminal is pre-installed with
recent versions of Microsoft Windows operating systems. If you are connecting
from a machine running DOS, you must obtain and install a compatible
communication program. The following table lists communication programs that
have been tested by ProSoft Technology.

DOS ProComm, as well as several other terminal emulation programs
Windows 3.1 Terminal
Windows 95/98 HyperTerminal

Windows NT/2000/XP HyperTerminal

5.1.4 Using the Configuration/Debug Port

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

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

Baud Rate 57,600
Parity None
Data Bits 8

Stop Bits 1
Software Handshaking None

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

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

1 Verify that the null modem cable is connected properly between your
computer's serial port and the module. A regular serial cable will not work.
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2 Verify that RSLinx is not controlling the COM port. Refer to Disabling the
RSLinx Driver for the Com Port on the PC (page 68).

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.

Navigation

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

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

following illustration:

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

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

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

Keystrokes

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

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

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

ProSoft Technology, Inc. Page 33 of 96
July 23, 2008



MV156-MBP ¢ ControlLogix Platform

Modbus Plus Communication Module

5.1.5 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 on
your terminal screen:

MUTSA-HRF MEHI

T=Dicplay Menu
A=-Analuzer Henu
B=Backplane Statistirs
C=Module Contiguwation
D-botahase Uiew
E=Haster Conmand Lizt Errowns
G-GClobal ln Data

-Hoxber Cusmsan] Tixl
L=DPavice DPefinition List
0=1-0 Tile Data
U=Newrzion Informatien
¥-Uorm Book Modulc
Y =Euent Command Inable List
¥=Tranzfer module cfy to procezcom
1-CGommunicotion Htatus
Foor—Fxil Pragran

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, Inc. 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 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 be sure to press
[M] to return to the main menu and disable the data analyzer. This action will allow the module to
resume its normal 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.

Database View Menu

Press [D] from the Main Menu to open the Database View menu. Use this menu
command to view the current contents of the module's database. Press [?] to
view a list of commands available on this menu.

| M = Main Menu

[

LlD = Databaze Menu

|

—' 7= Display Menu

Eﬂl} Redisplays (refeshes)this menu

—|n—3= Pages 0 to 3000

E‘fl>| Selects page 0, 1000,2000 or 3000

_| 5= Show Again

Efl} Redisplays last selected page ofdata

—|—= Back § Pages

Efl} Goes back five pages of data

—‘ P = Previous Page

Efl} Goes back one page of data

—‘+ = Skip § Pages

Efl} Goes forward five pages ofdat

—‘N= Mext Page

—} O = Decimal Display

Eﬂl} Dizplays data in decimal format

—} H = Hexadecimal Display

Eﬂl} Displays data in hex format

_| F = Float Display

Eﬂl} Displays data in floating paint format

_|A= A5 CIl Display

Eﬂl} Displays data in text format

—|M = Main Menu

I
I
I
I
I
I
Eﬂl} Soes forward one page ofdam |]
I
|
I
I
I

Efl>| Goes up one levelto main meny

Viewing Global In Data

Press [G] to view Global Input Status and Counter data for each Modbus Plus
Node defined in the Device Definition Table.

NNNNN GLODAL TH UTPATE DATA xwwcxx

STATUS

So@@ 3

]
COUNTERS :

54122

[~]~]Rrlf ]

EERDELDED D5 QREDE

EEEDEDE

DEDE @D

EENEDE
[~4-1-~1-F -1+
[ -1--1-F -1
[4-1--1-F-1
[ 41114

DR EE
(=11 1]
[~1-F-14 1]
SUISo®
[—1-3-1 1]

The Status data area displays the current status of each node on the network.

The Counters section displays the number of Global Input data messages

received from the device.

Opening the Device Definition List Menu

Press [L] to open the Device Definition List. This list consists of multiple pages of
device definition data. Press [?] to view a list of commands available on this

menu.
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Viewing I/O File Data

Press [O] to view the module's global input and output data.

—
xxxxx [ILC I-0 DATA & L']' U #acxnx
[N FILE ADDRESS MaP
AWM 1MWl 1MMZ  1UW3  1UWT1  LMWs  IMUE  IMWY DM 1uMY
427R 4271 4002 49073 4274 4975 42TR 4277 407R 4990
4288 433; 4232 4283 4284 4285 4285 4287 4288 4297
IN FILE DATA=
47 1bL2 ZYEYY 61414M  VAZ 1eb2 uyyHd 61‘11&1 29934 61194
a a2 415 4 ] 5] B 514 12 1826
1@28 0 o a8 256 L 18281 37666 37667
Ol P'II'F' nn'rn
1334 789 12345 4 5 123 234 345 456 567
LY E?B '?B a ] d B B a a
a a ] 5] B 1] 1]
L] l‘l

The In File Address Map values represent the data set for selecting the
registers in the module's database to transfer to the In File Data area. The In File
Data section displays the current values transferred from the module to the
ControlLogix processor. The Out File Data section contains the values used for
Global Output Data to be transferred from the module to the Modbus Plus
network.

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.

Warm Booting the Module

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, Inc. 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.

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 re-boot.
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Viewing the Event Command Enable List

Press [X] to view the Event Command Enable List. Use this command to display
the status of each of the event command enable bits received from the
ControlLogix processor.
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LELELLEL LT LY 113
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[ TR Tl T T T

L. LU LLET s
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[T Tl T T T
[-R-T-F-1-1.-1-1.-T-I.-T-1.4-]
FISICICITIIIETD
DIDILERLEDLDEGEGQ
[-F-1-F-1-1.-1-1--]-1--] 1.4 -]
QSQBQQQQQQQGQS
FIDITNENEEEE DX
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If the event command bit is set, a value of 1 will be displayed. A value of 0
indicates the command event bit is clear. Each bit in the table corresponds to an
associated command in the master command table. The bits displayed are
shown with the high-bits in the word on the left side and the least-significant bit
on the right side. Therefore, bit 15 (command 16) is the first bit displayed in the
upper-right of the list and bit 0 (command 1) is the last bit of the first row of data.

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.

Viewing Communication Status

Press [1] to view the communication status and statistics of the Modbus Plus
Network for the module's node address. This command is useful for
troubleshooting purposes.

Exiting the 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.
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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 ROM to configure the
module.

5.1.6 Data Analyzer

Use this menu to display Modbus Plus messages generated and received by the
module. This tool is extremely useful in determining the operation of the module
and nodes on the network. Press [?] to view the list of commands available on
this menu. In the following illustration, master command status errors can be
resolved.

JHODING PLUS ANALYZIR WICW MCWU

¥=Dizplay Henu

H-CUx UM Turn Dehug of F

1-CAxAAA1 Y Beruice Regaesis

2=r0.M8A27 Put HMazter Comnand to Qutput Path
I=-(0-00E84> Get Slave Conmand [ron_ [nput Poth
4=C0uBBa8> Pux Slawe Responte to Inpur Path
HiHxMIYMY Got Moator Hesponcc From Dutput Fath
6-C0.80202 Alvr. Tromvacliun

WM MIYD Conkiguration Btatus

B-CAxARARAY TuLerFaze Tiagnnslics

#=(0xA1A0) Software Reseb

A=CA-AZAB Tut Globnl Data

B=COuBE0) Get Global Data

M-Main Menu

Current Debuy Leval =030

Use the commands on this menu to choose the type of data to view. You can
view more than one type of data at the same time. For example, to view the
master command processing of messages from the MVI56-MBP module to other
nodes on the network, press [2], and then press [5]. All master Put and Get
messages handled by the module will be displayed on the screen.

The Current Debug Level parameter displayed at the bottom of the display
shows the current debug level being monitored by the analyzer. A value of 0000
indicates that the analyzer is not monitoring any messages.

(0x0000) Turn Debug off

Press [0] (zero) to turn the analyzer off. This is useful to freeze the analyzer
screen with the last values displayed. If you are using a terminal emulation
program that buffers previously received data, you can scroll through the
acquired data to view the transactions that occurred on the Modbus Plus
interface by the module.

(0x0001) Service Requests

Press [1] to view all service request operations performed. After selecting the
option, the screen should scroll very rapidly as these messages are trapped. An
example display is shown below:

NEP UctESchiac Roguost... .MBF Gck Yorviee Heguest Hospansc @ W HW W W 3 W

MEF Uet Yervice Hoguoat....MEP Got Borviece Hoguent Hosponso =@ MUY W W 3 M
R AR AR A R

HEP gctHSeEuiac gcuul::st....HBP Get Ecrwiee Reguest Responzc @ O 20 0 8 3 8
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(0x0002) Put Master Command to Output Path

Press [2] to display master command requests sent from the module to the
network. Example output of this option is shown below:

HEP Pul Maxler (h.unmm]. = -! FP z 24 i1 22 9 4 B @ 2 0 B @ 810 2 8A
W ni1 v 1 d E M ¥ W ¥ UE1 ML
HEFP Put Mas't:elh Conmand Resp-onge (4) NBP Put Hazter Command : S FF 2 24 11 I

L L]
I"Ias're» Conmand Re:p-nnge (5) I"IBP Put Hazter Command : € FF 2 24 11 I
[:] 1) i) A

(0x0004) Get Slave Command from Input Path

Press [3] to display slave request messages received for the module. Example
output of this option is shown below:

E—— —
ABY CGot b'l.auc Uonmand (?2) HB.I' Uct b'laul: Connond Hesponae = 4AH FF 21 2 11 1
4 2 @ B a o a
I'IBS (.gt gl.auc bonmanr.l (M." aI"IH.l' Lot lal;w: (.unnund Hcauonaa = H l“l' .M H 11 .lb
B
Saﬁn?BSBEdZBSEGBBBBBBBGBGGBBBBB

(0x0008) Put Slave Response to Input Path

Press [4] to display slave response messages sent to requests made by other
nodes on the network to the module. Example output of this option is shown
below:

MNP Tuk &lave Mesponze @ 4APT 2 2440 T A G 1472 24 AR A A R1A 2 T

1
MNP Tuk &lave Commend Besponse €723 MO Pot Rlave Bespneze @ 4R T 2 24 16 02
081E524BBBD328E1@2E3BQIEBBB?B

AR AA4 AARS B A A A A A A A A A A A AR A AR A A

A A
MHPF Put Slawe Command Responee C72). HBP Put ®lawa Recpones ' 48 FF 2 24 16 D
A5 141324 A A A AR 2 R A 14

(0x0010) Get Master Response from Output Path

Press [5] to display master response messages received from other nodes on
the network in response to command requests made by the module. Example
output of this option is shown below:

N'H'P f‘rl Hﬂ\l.rr- Bexpnze (A% _ . _MAP Gel. Haxier Bexponxe @ A FR 24 2 94 D A A
a 1 280 B A

HII]‘ Get Hnster ]'Icsnuns: (7) H]]]‘ Get Moster Respanze : 7 TF 24 2 26 1E 8 7

a @ 2 @ 3 @a 4 B 5 B 6B B 7T B E @6

1 b bb
MAP Ged. Hosbler Response (A% MAP Gel Hosier Respgonxe ¢ & FF 24 2 96 IF A &
B E 86

13 2 oA A B 214 8 1 @ 2 @ 3 @ 4 B 5 D B BT
4 B GL

(0x0020) Abort Transaction

Press [6] to display any abort transaction messages processed on the Modbus
Plus network by the module.

(0x0040) Configuration Status

Press [7] to display any configuration status messages processed by the module.
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(0x0080) Interface Diagnostics

Press [8] to display any interface diagnostic messages processed by the module.

(0x0100) Software Reset

Press [9] to display any software-reset commands sent from the module to the
Modbus Plus Chipset.

(0x0200) Put Global Data

Press [A] to display any global output messages processed by the module. The
following illustration shows an example of the output.

— —
MO Tut Global Data Response (JG2...MDT Mut Glohal Data : 24 28 D2 4 15 3 27 ]
B 4 8 5 @76 BEA O5Y L C& 137 215 370 35 B @ 8 80 @ B @
UUU UUUUDUUUUUHUUUDHUUUUUUU

HB.I' Put L.J.ubal Lata Hesponac (db’...MBY Put Glebal Data @ 24 26 D 1 15 3 3Y 3
W 4 A K ATE AFA ALY 10k 137 % 1% ki L

A 8 8 P 3 A A B P 3 A A B B A

B A A A @

(0x0400) Get Global Data

Press [B] to display any global input messages processed by the module. The
following illustration shows an example of the output.

HBP h:t Llubal Data Ldra. . MHP Uct Llohal Datu HGSDonac L1 W s L [N
AR F2 74 A PR OFF 74 A FAFA P4 APART I R FA
DgﬂﬁﬁngBBZ 39 8 F@ B2 39 BFBmH‘ GFBE:{ 3% B FAEZ 3 O FP B2 3¢ @

MBP Get Global Data €£20....WHP Get Glohal Data Rasponze ! 8 74 L 74 & CH 7
ATADE 274 o L2 74 BTALE 74 BB 24 A0 B TP TR ?4 Aren: i BTFA

DB AC @ Fo B2 3% O F@ B2 3 O FOBZ 39 @ FO B2 3% © F@ B2 3% O FO B2 1% @
Y B 29 W OEY

Returning to the Main Menu

Press [M] to return to the Main Menu.

5.1.7 Device Definition List Menu

This list consists of multiple pages of device definition data. Press [?] to view a
list of commands available on this menu.

DFUTCE MEFTHTTTON LIRT HFHI
Z-Dizplay Honu

2_Bhuw Ryain

P-Freviouz Payc

W=Mext Page
H=Hain Henw

Redisplaying the Current Page

Press [S] to display the current page of data.

Viewing the Previous Page of Commands

Press [P] to display the previous page of commands.
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Viewing the Next Page of Commands

Press [N] to display the next page of commands.

Returning to the Main Menu

Press [M] to return to the Main Menu.

5.1.8 Database View Menu

Press [D] from the Main Menu to open the Database View menu. Use this menu
command to view the current contents of the module's database. Press [?] to
view a list of commands available on this menu.

| M = Main Menu

I—lD = Database Menu

_| 7= Display benu

Efl} Redisplays (refeshes)this menu

_|n-3= Fages 0 to 3000

Efl>| Selects page 0, 1000, 2000 or 3000

_| 5= Show Again

Efl} Redisplays last selected page ofdata

—|—= Back § Pages

Efl} Goes back five pages of data

—' P = Prewious Page

Efl>| Goes back one page of data

_'+ = Skip 5 Pages

Eﬂl} Goes forward five pages ofdata

—'N= Mext Page

Efl} Goes forward one page ofdat

—| O = Decimal Display

Efl} Dizplays data in decimal format

—| H = Hexadecimal Display

Efl} Dizplays data in hex format

_| F = Float Display

Efl} Dizplays data in floating point format

_|A= A5 Il Display

Efl} Displays data in text format

_|M = Main Menu

e " Ve Ve Ve te— — — — C— — —

Eﬂl} Goes up one levelto main menu

Viewing Register Pages

To view sets of register pages, use the keys described below:

Command

Description

[0]

Display registers 0 to 99

[1]

Display registers 1000 to 1099

[2]

Display registers 2000 to 2099

And so on. The total number of register pages available to view depends on your
module's configuration.
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Displaying the Current Page of Registers Again
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This screen displays the current page of 100 registers in the database.

Moving Back Through 5 Pages of Registers

Press [-] from the Database View menu to skip back to the previous 500
registers of data.

Viewing the Previous 100 Registers of Data

Press [P] from the Database View menu to display the previous 100 registers of
data.

Skipping 500 Regqisters of Data

Hold down [Shift] and press [=] to skip forward to the next 500 registers of data.

Viewing the Next 100 Regqisters of Data

Press [N] from the Database View menu to select and display the next 100
registers of data.

Viewing Data in Decimal Format

Press [D] to display the data on the current page in decimal format.

Viewing Data in Hexadecimal Format

Press [H] to display the data on the current page in hexadecimal format.

Viewing Data in Floating Point Format

Press [F] from the Database View menu. Use this command to display the data
on the current page in floating point format. The program assumes that the
values are aligned on even register boundaries. If floating-point values are not
aligned as such, they are not displayed properly.

Viewing Data in ASCII (Text) Format

Press [A] 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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Returning to the Main Menu

Press [M] to return to the Main Menu.

5.1.9 Master Command Error List Menu

Use this menu to view the command error list for the module. Press [?] to view a
list of commands available on this menu.

|M= Main Menu I]

L{Protocol Menu I]

r

H Command List Menu D
—+ #= Display benu W Redisplays (re feshes)this menu I]
—| 5= Show Again w Redizplays last selected page ofdata I]
-| P = Previous Page E:ﬁ Goes back one page of data l]

_|N=Nert Page E:DIGoes forward ane page of dam

—* M = hain Menu

Goes up one level to main menu

Redisplaying the Current Page

Press [S] to display the current page of data.

Viewing the Previous 20 Commands

Press [-] to display data for the previous 20 commands.

Viewing the Previous Page of Commands

Press [P] to display the previous page of commands.

Viewing the Next 20 Commands

Press [+] to display data for the next 20 commands.

Viewing the Next Page of Commands

Press [N] to display the next page of commands.
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5.2 LED Status Indicators

The LEDs indicate the module's operating status as follows:

ProSoft Color Status Indication

Module

CFG 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.

APP Amber  Flashing  Module is functioning normally

STATUS On Communication error or module malfunction
Off Communication error or module malfunction

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.

BATT 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.

OK Green Off The card is not receiving any power and is not plugged

securely into the rack.

On The module is operating normally.

MBP ACT Amber 6 flashes The MVI56-MBP is working normally in that it is successfully
per receiving and passing the token. All nodes on the link should
second be flashing this pattern.

1 flash This node is off-line after just being powered up, or after

per exiting the four flashes per second mode. In this state, the

second node monitors the network and builds a table of active nodes
and token-holding nodes. It remains in this state for five
seconds, then attempts to go to its normal operating state.

Two The node is hearing the token being passed among other

Flashes nodes, but is never receiving the token. Check the network for

then OFF an open circuit or defective termination.

for two

sec

Three The node is not hearing any other nodes. It is periodically

Flashes claiming the token but finding no other node to which to pass

then OFF it. Check the network for an open circuit or defective

for 1.7 termination.

sec

Four The node has heard a valid message from another node that

Flashes is using the same address as this node. The node remains in

then OFF this state as long as it continues to hear the duplicate address.

for1.4 If the duplicate address is not heard for five seconds, the node

sec then changes to the pattern of one flash every second.
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5.3 Clearing a Fault Condition

Typically, if the OK LED on the front of the module becomes illuminated red for
more than ten seconds, a hardware problem has been detected in the module or
the program has exited. To attempt to clear the condition:

1 Remove the card from the rack and re-insert the card in the rack
2 Verify the configuration data being transferred to the module from the
ControlLogix processor

If the module's OK LED does not turn green, make sure the module is inserted
completely into the rack. If this does not cure the problem, contact ProSoft
Technology, Inc. Support.

5.4  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.

Verify that the slot in the rack configuration has been set up correctly in
the ladder logic.

Processor 1/0 LED This indicates a problem with backplane communications. Verify that all
flashes modules in the rack are configured in the ladder logic.

Module Errors

Problem Description  Steps to take

BP ACT LED remains This indicates that backplane transfer operations are failing. Connect to
off or blinks slowly the module's Configuration/Debug port to check this.

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

= The backplane driver is loaded in the module.

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

=  The module is configured in the processor.

OK LED remains red The program has halted or a critical error has occurred. Connect to the
Configuration/Debug port to see if the module is running. If the program
has halted, turn off power to the rack, remove the card from the rack and
re-insert the card in the rack, and then restore power to the rack.
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6.1 Product Specifications

The MVI156 Modbus Plus Communication Module allows ControlLogix 1/0
compatible processors to interface easily with other Modbus Plus protocol
compatible devices.

The Modbus Plus module is a powerful module designed with both Master and
Slave support, enabling easy connection to other Modbus devices (Modicon
processors and many others).

6.1.1 Features and Benefits

Compatible devices include not only Modicon PLCs (which all support the
Modbus Plus protocol) but also a wide assortment of end devices licensed
through the Collaborative Automation Partner Program. The MVI156-MBP module
acts as an input/output module between the Modbus Plus network and the
ControlLogix processor. The data transfer from the ControlLogix processor is
asynchronous from the actions on the Modbus Plus network. A 4000-word
register space in the module exchanges data between the processor and the
Modbus Plus network.

These modules allow ControlLogix processors to connect directly on Modbus
Plus networks as a peer. In addition, the modules act as slaves to processors
that must read/write data from the module's memory.

Crossing all industrial boundaries, potential applications include the connection of
ControlLogix processors to Modicon processors, and the connection of Modbus
Plus speaking devices such as drives, relays, and power monitor hardware to the
ControlLogix backplane.
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6.1.2 Functional Specifications

= Communication parameters (Config port only)
o Baud: 57,600 (fixed)
o Parity: none (fixed)
o Stop: 1 (fixed)
= Modbus Plus ports
o Memory usage is user definable
o Support for the storage and transfer of up to 4,000 registers across the
backplane
100 word reads and writes (max. allowed)
Supports all five levels of Modbus Plus routing
Software configurable parameters Node address: 1 to 64
Global out size: 0 to 32 words
Global in size: 0 to 32 words
Module data transfer: 0 to 4,000 words
o Master command count: 0 to 100 commands
» Function codes accepted (as a Slave): 1, 2, 3, 4, 5, 6, 15, 16
» Function codes transmitted (as a Master): 3, 16

O O O 0O O O

Global Data Specifications

The MBP module actively exchanges global in (32 words max. per node) and
global out (32 words max.) data on the Modbus Plus network. Priority is given to
these data types to provide a high speed mechanism for the transfer of control
data.

Modbus Slave Mode Specifications

= Supports broadcast commands from host
= Communication error codes returned to ladder logic

Modbus Master Mode Specifications

=  Command list support of up to 100 commands

» Conditional and continuous command list polling

= Each command list entry is fully configurable for function register to/from
addressing and word/bit count/word and byte swap

= Event driven bit and register write commands (ladder logic controlled)

»  Supports sending of broadcast commands

= Communication status error codes returned to ladder logic on a per command
basis

6.1.3 General Specifications

= Single Slot - 1756 backplane compatible

= Local or remote rack

» The module is recognized as an Input/Output module and has access to
processor memory for data transfer between processor and module

» Ladder Logic is used for data transfer between module and processor.

= Configuration data obtained through user-defined ladder. Sample ladder file
included
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6.1.4 Hardware Specifications

Specification Description
Backplane Current Load 800mA @5V DC

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

50g non-operational

Vibration: 5 g from 10 to 150 Hz
Relative Humidity 5% to 95% (non-condensing)
LED Indicators Module Status

Backplane Transfer Status

Application Status
Serial Activity

Debug/Configuration port (CFG)

CFG Port (CFG) RJ45 (DB-9M with supplied cable)
RS-232 only
Application ports (PRT1 & PRT2)
Modbus Plus ports Dual DB9 Application ports for redundant operation
Shipped with Unit 6-foot RS-232 configuration cable

6.2 Functional Overview

This section provides an overview of how the MVI156-MBP module transfers data
using the MBP protocol. You should understand the important concepts in this
chapter before you begin installing and configuring the module.

6.2.1 General Concepts

The following discussion explains several concepts that are important for
understanding the operation of the MVI56-MBP module.

Module Power Up

On power up the module begins performing the following logical functions:

1 Initialize hardware components

o Initialize backplane driver
o Testand Clear all RAM
o Reset Modbus Plus Chipset

Wait for Module Configuration from processor
Initialize Module Register space

Initialize Modbus Plus Chipset

Enable Global Input task

Enable Global Output task

Enable Slave Driver

Enable Master Driver

oO~NO U, WN
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After the module has received the Module Configuration Block from the
processor, the Modbus Plus chipset will be enabled (presuming valid
configuration values were received), and will begin communicating with other
nodes on the network, depending on the configuration.

Main Logic Loop

Upon completing the power up configuration process, the module enters an
infinite loop that performs the following functions:

From P ower Up Logic

L

h J

Call 'O Handler
Call KO Handler Transfers data between the module and processar
{user, status, etc.)

b J

Call Serial Port Driver
Ry and Tx buffer routines are interrupt driven. Call to
serial port routines check to see if there is ary data
in the buffer, and depending on the value, will either
service the buffer or wait for more characters.

Call CFG/DEBUG Port
Driver

h J

Call Network Master & Slave Drivers
Generate messages and
respond to messages received.

Call Network Master &
Slave Drivers

Processor Not in Run

Whenever the module detects that the processor has gone out of the Run mode
(that is, Fault or PGM), the Modbus Plus port can be shut down as prescribed in
the user configuration. When the processor is returned to a running state, the
module will resume communications on the network.

Backplane Data Transfer

The MVI156-MBP module communicates directly over the ControlLogix
backplane. Data is paged between the module and the ControlLogix processor
across the backplane using the module's input and output images. The frequency
of update of the images is determined by the scheduled scan rate defined by the
user for the module and the communication load on the module. Typical updates
are in the range of 2.5 to 10 milliseconds.

This bi-directional transference of data is accomplished by the module filling in
data in the module's input image to send to the processor. Data in the input
image is placed in the Controller Tags in the processor by the ladder logic. The
input image for the module is set to 250 words. This large data area permits fast
throughput of data between the module and the processor.
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The processor inserts data to the module's output image to transfer to the
module. The module's program extracts the data and places it in the module's
internal database. The output image for the module is set to 248 words. This
large data area permits fast throughput of data from the processor to the module.

The following illustration shows the data transfer method used to move data
between the ControlLogix processor, the MVI56-MBP module and the Modbus

Plus network.
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As shown in the previous diagram, all data transferred between the module and
the processor over the backplane is through the input and output images. Ladder
logic must be written in the ControlLogix processor to interface the input and
output image data with data defined in the Controller Tags. All data used by the
module is stored in its internal database. This database is defined as a virtual
Modbus data table with addresses from 0 (40001 Modbus) to 7221 (47222
Modbus). The following illustration shows the layout of the database:
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Module’s Internal Database Structure
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Register
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Config
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data from processor to -
File
module 7129
0 to 32 words high-speed 7130
Input
data from module to File
processor 7169
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go[nmand Event Control Event
ata Data
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Data contained in this database is paged through the input and output images by
coordination of the ControlLogix ladder logic and the MVI56-MBP module's
program. Up to 248 words of data can be transferred from the module to the
processor at a time. Up to 247 words of data can be transferred from the
processor to the module. Each image has a defined structure depending on the
data content and the function of the data transfer as defined in the following
sections.

Normal Data Transfer

Normal data transfer includes the paging of the user data found in the module's
internal database in registers 0 to 3999, a portion of the status data, input file
data and global output data. These data are transferred through read (input
image) and write (output image) blocks. Refer to Module Configuration for a
description of the data objects used with the blocks and the ladder logic required.
The structure and function of each block is discussed in the following sections.

Read Block

These blocks of data are used to transfer information from the module to the
ControlLogix processor. The structure of the input image used to transfer this
data is shown in the following table:

Offset Description Length
0 Read Block ID 1
1 Write Block ID 1
2 to 201 Read Data 200
202 to 217 Status Data 16
218 to 249 Global Input Data 32
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The Read Block ID is an index value used to determine the location of where the
data will be placed in the ControlLogix processor controller tag array of module
read data. Each transfer can move up to 200 words (block offsets 2 to 201) of
data. In addition to moving user data, the block also contains a short list of status
data for the module and the global input data (Input File Data). This last set of
data is transferred with each new block of data and is used for high-speed data
movement.

The Write Block ID associated with the block is used to request data from the
ControlLogix processor. Under normal, program operation, the module
sequentially sends read blocks and requests write blocks. For example, if three
read and two write blocks are used with the application, the sequence will be as
follows:

R1W1—R2W2—R3W1—R1W2—R2W1—R3W2—R1W1—

This sequence will continue until interrupted by other write block numbers sent by
the controller or by a command request from a node on the Modbus Plus network
or operator control through the module's Configuration/Debug port.

Write Block

These blocks of data are used to transfer information from the ControlLogix
processor to the module. The structure of the output image used to transfer this
data is shown below:

Offset Description Length
0 Write Block ID 1

1 to 200 Write Data 200
201 to 213 Command Event Enable Bits 13

214 to 215 Spare 2

216 to 247 Global Output Data 32

The Write Block ID is an index value used to determine the location in the
module's database where the data will be placed. Each transfer can move up to
200 words (block offsets 1 to 200) of data. In addition to the user data, the block
also contains the command event enable bits and the global output data. This
last set of data is transferred with each new block of data and is used for high-
speed data movement.

Configuration Data Transfer

When the module performs a restart operation, it will request configuration
information from the ControlLogix processor. This data is transferred to the
module in specially formatted write blocks (output image). The module will poll for
each block by setting the required write block number in a read block (input
image). The format of the blocks for configuration is given in the following
sections.

Module Configuration Data

This block sends general configuration information from the processor to the
module. The data is transferred in a block with an identification code of 9000.
The structure of the block is displayed in the following table:

ProSoft Technology, Inc. Page 53 of 96
July 23, 2008



MV156-MBP ¢ ControlLogix Platform
Modbus Plus Communication Module

Reference

Offset Description Length
0 9000 1

1to5 Backplane Parameters 5
61015 Modbus Plus Configuration 10

16 to 47 Input file Map 32

48 to 247 Spare 200

Device Definition Data

Four blocks are used (Write Block ID's of 9100 to 9103) to transfer the device
definition data from the processor to the module. The module will sequentially
poll for each block from the processor. Ladder logic must handle each and every
one of the data transfers. The structure of each block is shown in the following

table:

Offset Description Length
0 9100 to 9103 1
1t0 8 Device Definition 8
9to 16 Device Definition 8
17 to 24 Device Definition 8
25 to 32 Device Definition 8
33to0 40 Device Definition 8
411048 Device Definition 8
49 to 86 Device Definition 8
57 to 64 Device Definition 8
65to 72 Device Definition 8
7310 80 Device Definition 8
81 to 88 Device Definition 8
89 to 96 Device Definition 8
97 to 104 Device Definition 8
105 to 112 Device Definition 8
121 to 128 Device Definition 8

Master Command List Data

Eight blocks are used (Write Block ID's 6000 to 6007) to transfer the master

command list data from the processor to the module. The module will

sequentially poll for each block from the processor. Ladder logic must handle
each and every one of the data transfers. The structure of each block is shown in

the following table:

Offset Description Length
0 6000 to 6007 1
1t08 Command Definition 8
9to 16 Command Definition 8
17 to 24 Command Definition 8
2510 32 Command Definition 8
33t040 Command Definition 8
41t0 48 Command Definition 8
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Offset Description Length
49 to 86 Command Definition 8
57 to 64 Command Definition 8
65to 72 Command Definition 8
7310 80 Command Definition 8
81 to 88 Command Definition 8
89 to 96 Command Definition 8
97 to 104 Command Definition 8
105 to 112 Command Definition 8
121 to 128 Command Definition 8
129 to 136 Command Definition 8
137 to 144 Command Definition 8
145 to 152 Command Definition 8
153 to 160 Command Definition 8
161 to 168 Command Definition 8
169 to 176 Command Definition 8
177 to 184 Command Definition 8
185 to 192 Command Definition 8
193 to 200 Command Definition 8

Status Blocks

Status blocks are used to send status data from the module to the processor.
This data can be used to determine the "health" of the module and the Modbus
Plus network. These data are transferred from the module to the processor
approximately every second. Two separate blocks are required to send all the
status data contained in the module. The first block of data contains the global
input status and general module status data. The structure of this block is shown
in the following table:

Offset Description Length
0 9500 1

1 Write Block 1D 1

2to 71 Global Input Status Data 70

72 to 101 Module Status Data 30

102 to 171 Global Input Counter Data 70

172 to 249 Spare 78

The second block contains the status value for each master command list entry.
This is a list of 200 status values each one corresponding to a master command
list entry. The structure of this block is shown below:

Offset Description Length
0 9501 1
1 Write Block ID 1
2 to 201 Command Status Data 200
201 to 249 Spare 48
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Command Control Blocks

Command control blocks are special blocks used to request specific tasks from
the module. The current version of the software supports the following command
control blocks:

= user command block

= command execution block

= command enable/disable/event blocks
= warm boot

= cold boot.

User Command Block

This block is sent from the ControlLogix processor to the module to execute up to
six commands generated from the ladder logic. These commands are placed in
the command queue and executed at a high priority in the module. The format of
the block used for this control process is shown in the following figure:

Offset Description Length
0 9002 1

1 Number of commands to add 1

2to 11 User Command 1 10
12t0 21 User Command 2 10

22 to 31 User Command 3 10

32 to 41 User Command 4 10

42 to 51 User Command 5 10

52 to 61 User Command 6 10

62 to 247 Spare 186

Word 1 of the block is used to set the number of commands present in the block.
This word should be set to a value from 1 to 6. The format of each command in
the block is shown in the following figure:

Word Offset Parameter
0 Module's Database Register Number
1 Register Count
2 Swap Code
3 Device Index
4 Function Code
5 Register Address in Device
6 Spare
7 Spare
8 Spare
9 Spare
The definition of each parameter is that given in the command list description in
this manual.
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Command Execution Block

This command block is used to insert commands in the command list into the
module's command queue. The command queue is executed at a high priority.
Commands that have their enable code set to zero can be executed by the
module using this feature. There is no response block issued by the module for
this block to the ControlLogix processor. The format of the block sent by the
processor to the module has the following format:

Offset Description Length
0 9003 1

1 Number of commands to add 1

2to 61 List of command indexes 60

62 to 247 Spare 186

Word 1 of the block is used to set the number of commands listed in the block.
Up to 60 commands can be sent to the command queue using this block. Words
2 to 61 contain the command indexes to be added to the queue.

Command Enable/Disable Blocks

Block codes 9010, 9011 and 9012 are used to alter the enable code for a set of
commands in the module's command list. Word 1 in each block is used to define
the number of commands to be considered by the module in the list of command
indexes provided.

Block 9010 is used to disable one or more commands in the command list by
setting the enable code to a value of zero. The format of the block is as follows:

Offset Description Length
0 9010 1

1 Number of commands to disable 1

2to 61 List of command indexes 60

62 to 247 Spare 186

Block 9011 is used to set the enable code for the commands in the list to a value
of one. The format of the block is as follows:

Offset Description Length
0 9011 1

1 Number of commands to enable 1

2 to 61 List of command indexes 60

62 to 247 Spare 186

Block 9012 is used to set the enable code for the commands in the list to a value
of two. The format of the block is as follows:

Offset Description Length
0 9012 1
1 Number of commands to enable 1
2 to 61 List of command indexes 60
62 to 247 Spare 186
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Write Configuration

This block is sent from the ControlLogix processor to the module to force the
module to write its current configuration back to the processor. This function is
used when the module's configuration has been altered remotely using database
write operations. The format for the block on the write block is shown below. The
module will respond with blocks containing the module configuration data. Ladder
logic must be written to handle the receipt of these blocks. The blocks transferred
from the module are as follows:

Block -9000, General Configuration Data:

Offset Description Length
0 -9000 1

1 -9000 1
2t06 Backplane Parameters 5
7to 16 Modbus Plus Configuration 10
17 to 48 Input File Map 32
49 to 247 Spare 200
Blocks -9100 to -9103, Device Definition Data:

Offset Description Length
0 -9100 to -9103 1

1 -9100 to -9103 1
2t09 Device Definition 8
10 to 17 Device Definition 8
18 to 25 Device Definition 8
26 to 33 Device Definition 8
34 to 41 Device Definition 8
42 t0 49 Device Definition 8
50 to 57 Device Definition 8
66 to 73 Device Definition 8
74 to 81 Device Definition 8
82 to 89 Device Definition 8
90 to 94 Device Definition 8
98 to 105 Device Definition 8
106 to 113 Device Definition 8
114 to 121 Device Definition 8
122 to 129 Device Definition 8
Blocks -6000 to -6007, Master Command List Data:

Offset Description Length
0 -6000 to -6007 1

1 -6000 to -6007 1
2t09 Command Definition 8
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Offset Description Length
10 to 17 Command Definition 8
18 to 25 Command Definition 8
26 to 33 Command Definition 8
34 to 41 Command Definition 8
42 t0 49 Command Definition 8
50 to 57 Command Definition 8
66 to 73 Command Definition 8
74 to 81 Command Definition 8
82 to 89 Command Definition 8
90 to 94 Command Definition 8
98 to 105 Command Definition 8
106 to 113 Command Definition 8
114 to 121 Command Definition 8
122 to 129 Command Definition 8
130 to 137 Command Definition 8
138 to 145 Command Definition 8
146 to 153 Command Definition 8
154 to 161 Command Definition 8
162 to 169 Command Definition 8
170 to 177 Command Definition 8
178 to 185 Command Definition 8
186 to 193 Command Definition 8
194 to 201 Command Definition 8
Each of these blocks must be handled by the ladder logic for proper module
operation.

Warm Boot

This block is sent from the ControlLogix processor to the module (output image)
when the module is required to perform a warm-boot (software reset) operation.

This block is commonly sent to the module any time configuration data

modifications are made in the controller tags data area. This will force the module
to read the new configuration information and to restart. The structure of the
control block is shown in the following table:

Offset Description Length
0 9998 1

1to 249 Spare 249
Cold Boot

This block is sent from the ControlLogix processor to the module (output image)
when the module is required to perform the cold boot (hardware reset) operation.
This block is sent to the module when a hardware problem is detected by the
ladder logic that requires a hardware reset. The structure of the control block is
shown in the following table:
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Offset Description Length
0 9999 1
1to 249 Spare 249

6.2.2 Data Flow between MVI56-MBP Module and ControlLogix
Processor

The following topics describe the flow of data between the two pieces of
hardware (ControlLogix processor and MVI56-MBP module) and other nodes on
the Modbus Plus network under the module's different operating modes. Note
that all four modes can operate effectively simultaneously if desired. Under most
likely operating cases, the Global Input and Global Output tasks will be operating
in conjunction with either the Master or the Slave driver.

Global Data Out Mode

When the MVI56-MBP module's Global Output capability is enabled, up to 32
words of data can be transferred onto the Modbus Plus network by the module.
This data, typically reserved for high-speed data such as for application control
data, is transmitted each time the module receives the network token.

The number of words transferred to the Modbus Plus network is user determined
through the Module Configuration Block. The following flow chart and associated
table describe the flow of data into and out of the module.
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Step Description
1 The Global Output driver reads configuration data from the ControlLogix processor.

This data consists of the number of words to be transmitted by the module each
time the module has the token. In addition, timing data on the update rate for the
Global Out transmission is also obtained from the configuration data.

2 The Global Out data image is updated from the processor through the module's
output image. Based on the update rate configured by the user, the Global Out
image in the Modbus Plus chipset will also be updated.

3 The Global Output driver in the Modbus Plus chipset will transmit the Global Out
data each time the token is received by the module.

4 The Global Output driver status is updated in the module's database.
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To enable the Global Output Mode, set the Global Output Length parameter to a
value between 1 and 32. To disable this feature, set the parameter to a value of
zero. Status information about the global output data is found in the status block
transferred from the module to the ControlLogix processor.

Slave Driver Mode

The Slave Driver Mode allows the MVI56-MBP module to respond to data read

and write commands issued by other nodes on the Modbus Plus network. Two

aspects of the module's operation must be kept in mind when considering using
this mode:

1 The module supports MSTR Type 1 and Type 2 commands issued from a
Modicon processor or another device acting in a similar capacity.

2 The module is a Modbus Plus Host type of node, therefore any device
wishing to read or write data from the module must be able to define a Data
Slave Input Path in the Routing Path. The module supports all 8 Data Slave
Input paths, but a Data Slave Path of O (zero) will cause the command to
be rejected.

The following flow chart and associated table describe the flow of data into and
out of the module.
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Step Description
1 A Host device, such as a Modicon PLC or an HMI application issues a read or write

command to the module's node address. The Modbus Plus chipset qualifies the
message before accepting it into the module.

2 After the module accepts the command, the data is immediately transferred to or
from the internal database in the module. If the command is a Read command, the
data is read out of the database and appended to the response, and if the
command is a Write command, the data is written directly into the database.

3 After the data processing has been completed in Step 2, the response is issued to
the originating node.

4 Several counters are available in the Status Block that permit the ladder logic
program to determine the level of activity of the Slave Driver.
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There are no special module configuration requirements to place the module in
the Slave Operating Mode. When the module is operating in the slave mode,
external devices act as masters by polling for data from the module or writing to
the module. As such, the module needs to only respond to read and write
commands, transferring data to/from the module's database depending on the
command type.

In order for a Modicon PLC to read data from the MVI56-MBP module, a MSTR
Type 2 instruction must be entered in the Modicon's ladder program. This
instruction initiates a Modbus Plus network transaction between the PLC and the
module. In the configuration of the command, the programmer can specifically
choose the location and amount of data to be read from the module and returned
to the Modicon's memory.

The following diagram details an example configuration for a MSTR Type 2

command.
Contents of registers in the control block
Fo——————— + 40050 = 2 Read instruction
enable -} - active 40051 = 0 Error code
1 40050 40052 = 20 Length of the read
Fo———— 40053 = 50 slave register to read (module address 50)
abort - - error 40054 = 6 MVI56-MBP Node address to retrieve data

40055 = 1 Slave Input Path for routing
_ success 40056 =0 Routing Address 3
40057 = 0 Routing Address 4
e + 40058 = 0 Routing Address 5
40060 = Destination address in the Modicon PLC for
the data from the MVI56-MBP module

The MSTR 2 instruction shown above reads 20 words from the MVI56-MBP
module beginning at address 50 and places the data in the Modicon PLC
beginning at address 40060.

1
1
1
1
1
1
1
1
40060 ! from
1
1
1
1
1
1

Note that the Slave Input Path value must be entered in order for the command
to execute successfully. Valid values are from 1 to 8. Any other values will
cause the command to fail.

In order for a Modicon PLC to write data to the module, a MSTR Type 1
instruction must be entered in the Modicon's ladder program. This instruction
initiates a Modbus Plus network transaction between the PLC and the module. In
the configuration of the command, the programmer can specifically choose the
destination address and the amount of data to be written to the module from the
Modicon's memory.

The following diagram details an example configuration fora MSTR Type 1
command.

Page 62 of 96 ProSoft Technology, Inc.
July 23, 2008



Reference MV156-MBP ¢ ControlLogix Platform
Modbus Plus Communication Module

Contents of registers in the control block

Fomm + 40001 = 1 Write instruction
1—- active 40002 = 0 Error code

i 40003 = 30 Length of the write

i 40004 = 100 register to Write to in module

1- error 40005 = 6 MVI56-MBP Node address to write to
40010 40006 = 1 Slave Input Path for routing

: 40007 = 0 Routing Address 3

1- success 40008 = 0 Routing Address 4

: 40009 = 0 Routing Address 5

to———— - + 40010 = Source of the data in the Modicon PLC to
send to the MVI56-MBP module

This instruction will write 30 words (from 40010 to 40039) in the PLC to the
MVI156-MBP module's database beginning at Data Register address 100.

Note that the Slave Input Path value must be entered in order for the command
to execute successfully. Valid values are from 1 to 8. Any other values will
cause the command to fail.

Master Driver Mode

In the Master mode, the MVI56-MBP module issues read or write commands to
other devices on the Modbus Plus network. These commands are user
configured in the module via the Master Command List received from the
ControlLogix processor. Command status is returned to the processor for each
individual command in the command list status block. The module emulates the
MSTR Type 1 and Type 2 commands in terms of data read and write
functionality. The following flow chart and associated table describe the flow of
data into and out of the module.
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Step Description

1 The Master driver obtains configuration data from the ControlLogix processor. The
configuration data obtained includes the number of commands, the Device
Definition File, and the Master Command List. These values are used by the
Master driver to determine the type of commands to issue to the other nodes on
the Modbus Plus network. In addition, Event Command control bits are available
to control individual commands from ladder logic.

2 After configuration, the Master driver begins transmitting read and/or write
commands to the other nodes on the network. If writing data to another node, the
data for the write command is obtained from the module's internal database to
build the command.

3 Presuming successful processing by the other nodes, responses are received into
the Master driver for processing.

4 Data received from the other nodes on the network is passed into the module's
internal database, assuming a read command.

5 Status is returned to the ControlLogix processor for each command in the Master
Command List.

In order for the MVI56-MBP module to operate in the Master Mode (actively
reading/writing data with other nodes on the network), several user configurable
parameters must be received from the ControlLogix processor. The following
sections describe these configuration requirements:

Device Definition File

An entry must be made in the Device Definition File for each node on the network
which is to be addressed by the module's Master Command List. The entry in the
Device Definition File must consist of at least the Routing Path, including a valid
Data Slave Input path if the device is not a Modicon PLC.

Master Command List

In order to function in the Master Mode, the module's Master Command List must
be defined. This list contains up to 200 individual entries, with each entry
containing the information required to construct a valid command. This includes
the following:

= Command enable mode (disabled, continuous or event control)

* Node Route Path: From Device Definition File (index in Device Definition File)

= Command Type: Read or Write up to 100 words per command

= Source and Destination Register Address: Determines where data will be
placed and/or obtained

= Count: Select the number of words to be transferred - 1 to 100

Event Command Control

Commands can be entered in the command list to operate either continuously or
under ladder logic control. The operating mode is selected when entering the
command in the Master Command List.

If a command is configured as an Event Command, then, the module will look to
the Event Command Control words received from the ControlLogix processor to
determine when to execute. The following describes the structure of the Control
words:
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Database  Bit Offset in Name Description
Address Controller Tag
for Event
Control

7170 0to15 Event Commands #1 to 16 This block of data consists of

7171 16 to 31 Event Commands #17 to 32 13 words of b't.s.that are
mapped to individual

7172 32 to 47 Event Commands #33 to 48 commands in the Master

7173 48 t0 63 Event Commands #49 to 64 Command List.

7174 64 to 79 Event Commands #65 to 80 Setting a bit will trigger the
corresponding command and

7175 80 to 95 EVent COmmandS #81 to 96 W|” set a One_shot b|t for the

7176 96 to 111 Event Commands #97 to 112 command in the module. This
bit must be reset before being

7177 112 to 127 Event Commands #113 to 128 set again in order for the

7178 128 to 143 Event Commands #129 to 144 command to execute again.

7179 144 to 159 Event Commands #145to 160  This data is transferred
continuously to the module in

7180 160 to 175 Event Commands #161 to 176 the module's output image.

7181 176 to 191 Event Commands #177 to 192

7182 192 to 199 Event Commands #193 to 200

There is a one to one relationship between each bit in the table and a command
in the Master Command List based on the bit position in the table. The following
table details this relationship:

Bit Position

Name

Event Commands #1

Event Commands #2

Event Commands #3

Event Commands #4

Event Commands #5

Aalbhlw|N|~|O

Event Commands #6

199

Event Commands #200

Execution status can be monitored in the same fashion as other commands in
the Master Command List, via the Master Command Status block.

Successful Execution

If the command was successful (Status Code = 0x01), the status will be
maintained as long as the Event Command bit is set. After the enable bit is
cleared, the Status Code field will go to zero (0).
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Global Data In Mode

When the Global Data In mode is operational, the MVI56-MBP module is
receiving Global Input data from up to 64 other nodes on the Modbus Plus
network. Each node is capable of transferring up to 32 words, and therefore, the
MV156-MBP module is capable of accepting up to 2048 words in this manner.
The amount of data and from which slaves to collect it from are all user defined
through the Device Definition File. The following flow chart and associated table
describe the flow of data into and out of the module.
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The Global In driver reads configuration data from the processor. This data
includes the Device Definition File that includes the node address data, the
number of Global In words and where to put this data in the module's internal
database.

During the configuration process, the Input File Map is updated out of the
configuration file. The Input File Map informs the module which data registers in
the internal database to feed into the module's input image. This operational mode
is independent of the Global In mode but is commonly used to transfer global input
data from other nodes directly to the processor.

The Global In Driver monitors Global In data from other nodes on the network. If
the data matches one of the node addresses in the Device Definition File and is
qualified in terms of length, etc. the data is accepted.

After the data is accepted, the data is transferred into the module's internal
database. The user via configuration in the Device Definition File determines the
location of the data.

As data is read from the other nodes on the network into the module, an
asynchronous process moves the data from the database into the module's input
image. The values to be moved are user determined via configuration of the Input
File Map. Up to 32 words of data can be transferred in this fashion.

Status is monitored for each device in the Device Definition File that is expected to
return Global In data to the module. This status is updated on an on-going basis
and is transferred to the ControlLogix processor for processing. This data includes
the node status value and a counter incremented each time global input data is
received.
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In order for the Global Data In mode to operate, the minimum configuration
includes setting the Device Definition File and the Global Input Timeout values. If
this or other data is to transfer to the ControlLogix processor using the Input File,
the Input File Map, Input File Size and Input File Update parameters must also
be set.

It is important to understand how the Input File Map determines what data is
transferred from the module to the processor. The Input File Map is a 32-word
data block that selects the module's internal data registers to transfer to the Input
File. The Input File Map is copied to the module during module configuration. The
structure of this data block is as follows:

Word Input File Input File Map Module Database

) " [] ? Register Data
———— Register Uata

1

2 100

3 101 — m

4 200 101

5

]

200
2m
202

o8 05
20 141
30 4142
31 4143

405

The Input File Map acts as a data routing table
allowing the user to configure the source of data
for the Input File data fransferred to the
processor on a high-priority basis \

4141

zgg ................. Confiquration and
Status Data

/|

4142
4143

Each time the module enters a new read block into the input image it uses this
Input File Map to select data out of the module's database and places it in the
input image. Any data in the module's database can be assigned to the high-
speed Input File data using this map.

Unsuccessful Execution

If the command was unsuccessful (Status Code > 0x01), the status will be
maintained until the command executes successfully. The ladder logic must 're-
submit' the command (clear the enable bit and set it again) in order for the
command to execute again.

Power Up

On power up, the module enters into a logical loop waiting to receive
configuration data from the processor. Upon receipt, the module will begin
execution of the command list if present.
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6.3

Changing Parameters During Operation

Changing values in the configuration table can be done at any time. Because the
module is operating using the live data in the internal database, any changes
made to the database will become immediately active. This permits remote
programming of the module by any node on the Modbus Plus network. Care
must be taken when altering the parameters in an order that will not disturb any
running processes. New configuration data can be downloaded from the
database to the ControlLogix processor by executing a write command with a
value of 9997 to register 4370 in the module's internal database. To force the
module to perform a warm-boot or cold-boot operation, write to register 4370 with
values of 9998 and 9999, respectively.

The only parameters that must be set through a restart of the module are related
to the read and write data sizes and registers for data transfer. These parameters
cannot be changed while the module is operating as it could place the module in
an inoperable mode.

RS-232 Configuration/Debug Port

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

RS-232 Config/Debug Port Cable
DB-9 Male Config/Debug Port

RxD | 2 TxD

™D | 3 RxD

COM| 5 COM

6.3.1 Disabling the RSLinx Driver for the Com Port on the PC

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

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

=10l x|

Browsing - node 10 found

¥ Autcbrewzs B efresh I
=80 Workstation, PSFT-VAIO-1 g

-,5'?3 Linx Gateways, Ethernet
@5 AB_DF1-1, DH-485 10
g 01, SLC-5/05, UNTITLED DF1-COML  UNTITLED

[ 10, Workstation, DF1-COM1

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

Mot Browsing

‘@z Linx Gateways, Ethernet % %

B-g5 AB_DF1-1, DH-485 Lirix AB_DF1-1
Gatew. .. DH-485

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

||é|---§-,5 4B_DF1-1, DH-485 I

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

Communications>Configure Drivers
You may see something like this:

Configure Drivers

—&vailable Driver Types:
| j Ldd New.. |
— Configured Drivers:
Mame and Description | Statuz |
4B DFT-1 DHA85 Sta: 10 COM1: RONMING
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If you see the status as running, you will not be able to use this com port for
anything other than communication to the processor. To stop the driver press
the "Stop" on the side of the window:

Configure. ..
Startup...
Start

Stop

ddil

Delete

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

Configure Drivers

Available Driver Types:
{ | | Add ey |
Configured Drivers:
Mame and Description | Status
&B_DF1-1 DH485 Sta: 10 COM1: STOPPED Stopped

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

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

6.4 Modbus Plus Connections
The MVI156-MBP module has one or two physical Modbus Plus connectors
(depending on hardware configuration) with a DB-9 Female plug located on the
front of the module.
Modicon provides two different Modbus Plus connectors to ease installation.
These connectors are as follows:
Modicon Part Number Description
AS-MBKT-085 Inline Connector
AS-MBKT-185 Terminating Connector
The actual cable installation and the wiring of the cable to the connectors is fully
documented in the Modicon publication Modicon Modbus Plus Network Planning
and Installation Guide - Pub No. GM-Modbus Plus L-001.
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If the Modicon connectors are not available during installation, the following pin

out applies to the DB-9 Modbus Plus port connections:

O Modbus Plus O
Connector ] 5
10 - _ o —
ProSoft Module > AS-MBKT-085/185 o o '
(Female) ° o (Male) o H 1 = Signal B
[¢] o 2 rg 2 = Ground
1= Ground - 1 = Ground . e 3 = Signal A
2 = Signal A o 2 = Signal A o o b
3 = Signal B © 3 = Signal B “ B
6.5 DB9 to RJ45 Adaptor (Cable 14)
| 180"
- ‘ Cable Assembly
e EEspr-
9 5
1)
RS 232 RS 485 RS 422
J1 S o N J2
= /5 DED - -
@ iy RXD ;;& @
1% P TXD %
% ; DTR )
& i GND GND GND =
& : i DSR RXD 8
& | i RTS @
& ‘=.;__. ; cTS TXRXD- TXD- 3

Wiring Diagram

6.6 Database Definition

This section contains a listing of the internal database of the MVI56-MBP
module. This information can be used to interface other devices to the data

contained in the module.
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6.6.1 Module Memory Map

Overview

Access Module Address Range  Modbus Address Range  Description Block
Low High Low High Size

RIW 0 3999 40001 44000 Data Registers 4000

R 4000 4069 44001 44070 Global In Update Status 70

R 4070 4269 44071 44270 Master Command Status 200

R 4270 4299 44271 44300 Misc Module Status 30

R 4300 4369 44301 44370 Global In Update Counters 70

RIW 4370 4409 44371 44410 Module Configuration Block 40

RIW 4410 4449 44411 44450 Global In File Map 40

RIW 4450 5089 44451 45090 Device Definition 640

RIW 5090 7089 45091 47090 Master Command List 2000

O File 7090 7129 47091 47130 Global Out Image 40

| File 7130 7169 47131 47170 Global In Image 40

R 7170 7221 47171 47222 Command Event Data 52

The Data Registers area holds data collected from other nodes on the network
(master read commands or global input data) or data received from the
processor (write blocks). Additionally, this data area is used as a data source for
the processor (read blocks) or other nodes on the network (master write
commands).

Detailed definition of the status data area can be found in Status Data Definition
(page 73). These areas include the following: Global In Update Status, Master
Command Status, Misc Module Status and Global In Update Counters.

Definition of the configuration data areas can be found in Configuration Data
Definition. These data areas include the following: Module Configuration Block,
Global In File Map, Device Definition, Master Command List.

The Global Out Image is a data area of 40 words. Only the first 32 words are
filled with data. This data is transferred from the processor to the module on each
write block command and placed on the Modbus Plus network. This data area is
used for high-speed data that must be passed to other nodes on the network at a
high frequency.

The Global In Image is a data area of 40 words. Only the first 32 words are filled
with data. This data is transferred from the module to the processor on each
block read command. Data in the block is determined by the Global In File Map
data set. This data area is used for high-speed data that must be passed to the
processor at the highest frequency.

The Command Event Data area controls master commands under processor
control. This data area is updated on each write block transfer from the processor
to the module. Each bit in the data area corresponds to a command in the master
command list. When the bit is set high, the command will be issued. When the bit
is clear, the command will not execute. Event command control bits apply only to
commands that have a value of two for their Enable parameter in the master
command list
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6.6.2 Status Data Definition

This section contains a description of the members present in the MBPStat
object. This data is transferred from the module to the processor approximately
every second.

Array assignments for InUpdate member of MBPStat object

Global In Update Status

Element DB Address Description

0 4000 Global In Update Stat - Device #1
1 4001 Global In Update Stat - Device #2
2 4002 Global In Update Stat - Device #3
3 4003 Global In Update Stat - Device #4
4 4004 Global In Update Stat - Device #5
5 4005 Global In Update Stat - Device #6
6 4006 Global In Update Stat - Device #7
7 4007 Global In Update Stat - Device #8
8 4008 Global In Update Stat - Device #9
9 4009 Global In Update Stat - Device #10
10 4010 Global In Update Stat - Device #11
60 4060 Global In Update Stat - Device #61
61 4061 Global In Update Stat - Device #62
62 4062 Global In Update Stat - Device #63
63 4063 Global In Update Stat - Device #64
64 4064 Spare

65 4065 Spare

66 4066 Spare

67 4067 Spare

68 4068 Spare

69 4069 Spare

Status Code Definitions

Code

Definition

0x01

Updating: All okay

0x02

0x04

0x08

Global Update Timeout in milliseconds

0x10

Global Data Not Configured

0x20

0x40

Invalid Global Data Length

0x80
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Array assignments for MstrCmd member of MBPStat object

Master Command Status

Element DB Address Description

0 4070 Master Command Status: #1

1 4071 Master Command Status: #2

2 4072 Master Command Status: #3

3 4073 Master Command Status: #4

4 4074 Master Command Status: #5

5 4075 Master Command Status: #6

6 4076 Master Command Status: #7

7 4077 Master Command Status: #8

8 4078 Master Command Status: #9

9 4079 Master Command Status: #10
195 4265 Master Command Status: #196
196 4266 Master Command Status: #197
197 4267 Master Command Status: #198
198 4268 Master Command Status: #199
199 4269 Master Command Status: #200

Error Code Definition

High Byte Low Byte Description
0x00 0x00 Normal - Driver will reset when processing command
0x01 Command has completed successfully
0x02 Routing Errors
0x01 No response received - Is addressed unit online
0x02 program access denied
0x04 exception response received
0x08 invalid node type in routing path
0x10 slave rejected the Modbus command - invalid input path??
0x20 initiated transaction forgotten by slave
0x40 unexpected master output path received
0x80 unexpected response received
0x04 Configuration Errors
0x01 Invalid Configuration for Command
0x02 Invalid Command Type - 1 = Write, 2 = Read , All other error
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High Byte

Low Byte

Description

0x04

0x08

0x10

0x20

0x40

0x80

Array assignments for Misc member of MBPStat object

Miscellaneous Module Status

Element DB Address Description

0 4270 Module Status - Software Reset Response
1 4271 Peer Status

2 4272 Token Pass Counter

3 4273 Token Rotation Time in milliseconds
4 4274-H Communication Failed Error Counter
4 4274-L Communication Retry Counter

5 4275-H No Response Received Error Counter
5 4275-L Good Received Packet Success Counter
6 4276-H Unexpected Path Error Counter

6 4276-L Exception Response Received Error Counter
7 4277 Data master output path 1 & 2 counter
8 4278 Data master output path 3 & 4 counter
9 4279 Data master output path 5 & 6 counter
10 4280 Data master output path 7 & 8 counter
11 4281 Data slave output path 1 & 2 counter
12 4282 Data slave output path 3 & 4 counter
13 4283 Data slave output path 5 & 6 counter
14 4284 Data slave output path 7 & 8 counter
15 4285 Global Out Update Status

16 4286 Global Out Update Counter

17 4287 Data transfer read counter

18 4288 Data transfer write counter

19 4289 Data parse counter

20 4290 Spare

21 4291 Spare

22 4292 Data transfer error counter

23 4293 Product ID

24 4294 Product ID

25 4295 Revision Level

26 4296 Batch Number

27 4297 MBP Update Processing Time
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Reference

Element DB Address Description
28 4298 Global In Update Time
29 4299 Global Out Update Time

Module Status Values

Normal Operation

Code Description

0x00 Interface operational

Interface Crash Codes

Code Description

0x01 2-second interface timeout
0x02 Bad interface opcode
0x03 Interface data error

0x04 Interface test error

0x05 Interface x-fer done error
0x06 Bad interface path

0x07 Bad interface state

0x08 Bad interface length
0x09 Global data length error
0x0A Global data address error
0X0B Global data not present

Fatal Crash Codes

Code Description

0x81 PROM checksum error

0x82 Internal RAM data test error
0x83 External RAM data test error
0x84 External RAM address test error
0x85 Bad confidence test index

0x86 External Int0 event error

0x87 External Intl event error

0x88 DMA IntO event error

0x89 Comm. Int event error

0x8A Xmit-no good event error

0Xx8B No response timeout MAC State
0X8C No response timeout MAC idle
0X8D Receive OK MAC state

0X8E Transmit OK MAC state

0X8F No receive buffer free

0X90 Bad input transfer length

0X91 Reserved rev buffer error

0X92 Bad trans control state
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Code Description

0X93 Bad word request bit
0X94 Node queue overflow
0X95 Bad data queue error
0X96 Empty data path error
0X97 Bad path search index
0X98 Bad data slave path

Peer Status Codes

Code Description

0 Monitor link operation
32 Normal link operation
64 Never getting token
96 Sole station

128 Duplicate station

Global Out Update Status

Code Description

0x01 Updating all OK

0x02 Not assigned

0x04 Not assigned

0x08 Global update timeout (not transmitted in 500 milliseconds)
0x10 Global data not configured (length set to zero)

0x20 Not assigned

0x40 Invalid Global Data Length (Length > 32 words)

0x80 Not assigned

Array assignments for InCntr member of MBPStat object

Global In Update Counters

Element DB Address Description

0 4300 Global In Update Counter - Device #1
1 4301 Global In Update Counter - Device #2
2 4302 Global In Update Counter - Device #3
3 4303 Global In Update Counter - Device #4
4 4304 Global In Update Counter - Device #5
5 4305 Global In Update Counter - Device #6
6 4306 Global In Update Counter - Device #7
7 4307 Global In Update Counter - Device #8
8 4308 Global In Update Counter - Device #9
9 4309 Global In Update Counter - Device #10
10 4310 Global In Update Counter - Device #11
60 4360 Global In Update Counter - Device #61
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Reference

Element DB Address Description

61 4361 Global In Update Counter - Device #62
62 4362 Global In Update Counter - Device #63
63 4363 Global In Update Counter - Device #64
64 4364 Spare

65 4365 Spare

66 4366 Spare

67 4367 Spare

68 4368 Spare

69 4369 Spare

6.6.3 Configuration Data

This section contains listings of the MV156-MBP module's database that is
related to the module's configuration. This data is available to any node on the

network.

General Configuration

DB Address Modbus Address ~ Parameter Description
4370 44371 Module This register controls the module from a remote device. The
Command Word  value placed in the register will be processed and then set to
zero after the function requested has been performed. The
following function codes are currently supported: 9997=transfer
module configuration to processor, 9998=warm boot module
and 9999=cold boot module.
4371 44372 Local Modbus This value defines the Modbus Plus Node Address for the
Plus Node module. A valid node address must be entered for the module
Address (1to 64) to operate, and the address must be unique on the network.
Valid values are between 1 and 64, inclusive.
4372 44373 Global Output File This value defines the number of Global Output words to be
Length (Oor1to  placed on the Modbus Plus network. If the value is set to 0, no
32) global output data will be placed on the network. Values of 1 to
32 represent the number of words to be used by the module.
This data must be transferred from the processor to the
module.
4373 44374 Global Out This parameter determines the frequency of update of the
Update Timing Global Output Data from the processor to the Modbus Plus
Chipset. This value should be set to zero to provide the fastest
possible update of this data from the processor to the network.
Valid values for this parameter are 0 to 65535 milliseconds.
4374 44375 Input File Length  This value defines the number of words to be transferred by
(Oorlto32) the module to the processor in the In File section of the input
image. Valid values for this parameter are 0 to 32. For most
applications, a value of 32 is used.
4375 44376 Input File Update  This parameter is not used by the MVI56-MBP module as the
Timing In File data is updated with each new input image sent to the
processor.
4376 44377 Global In Update  This value defines the timeout period (0 to 65535 milliseconds)

Timeout

for receiving Global Input Data from other nodes on the
network. After the timeout period has been exceeded, the
Timeout Error will be returned in the Global In Update Status
data set. A value of O will result in the default value of 1000
milliseconds (1 second).
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DB Address Modbus Address ~ Parameter Description
4377 44378 Spare Not used
4378 44379 Spare Not used
4379 44380 Spare Not used
4380 44381 Number of Nodes  This value specifies the number of devices to consider in the
Defined in the Device Definition Table. Valid range for this parameter is 0 to
Device Definition 64 inclusive. These node definitions are used by several
File modes of operation of the module.
4381 44382 Number of Master This parameter specifies the number of commands to be
Commands processed in the Master Command List. The module will only
process this many commands starting with the first one in the
list. If the value is set to zero, the Master Command Mode will
be disabled. Valid values for this parameter are 0 to 200.
4382 44383 Number of Master  This value defines the number of Master Data Paths that will
Data Paths be made available to the module's Master Mode Driver by the
Maximum Modbus Plus Chipset. Valid values for this parameter are 1 to
8. A value of zero will result in the default value of 8.
4383 44384 Master Command This parameter defines the number of milliseconds (0 to
Timeout Preset  65535) to wait for a response to a master command issued by
the module on the network. If a timeout condition exists for a
command, it will be reflected in the Master Command List
Status data area. A value of 0 will result in a value of 1000 (1
second) for the parameter.
4384 44385 Read Block Start ~ This parameter specifies the module's start address where
Register data will be read from and transferred to the processor. Valid
values for this parameter are 0 to 3999. This is a read-only
value and can only be set in the processor.
4385 44386 Read Block This parameter specifies the number of registers to transfer
Register Count from the module's database to the processor. This is a read-
only value and can only be set in the processor.
4386 44387 Read Block This read-only value specifies the number of blocks of 200-
Maximum Count  word data are to be transferred from the module to the
processor.
4387 44388 Write Block Start ~ This read-only parameter specifies the starting register in the
Register module's database where data will be transferred from the
processor to the module.
4388 44389 Write Block This read-only parameter specifies the number of registers to
Register Count set in the module's database from the processor.
4389 44390 Write Block This read-only value specifies the number of blocks of 200-
Maximum Count  word data are to be transferred from the processor to the
module.
4390 44391 Block Transfer This read-only parameter specifies the number of successive
Failure Count transfer errors must occur before the Modbus Plus network
communications ceases. If the value is set to zero,
communications will never be disabled. A value from 1 to
65535 indicates the number of successive errors that will result
in the communications shutdown.
4391 44392 Spare These registers are not assigned for use in the MVI56-MBP
database
4409 44410 Spare
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Global In File Map

DB Address Modbus Address  Parameter Description

4410 44411 Word 0 Module's database register address for Word 0 of Input File Data.

4411 44412 Word 1 Module's database register address for Word 1 of Input File Data.

4412 44413 Word 2 Module's database register address for Word 2 of Input File Data.

4413 44414 Word 3 Module's database register address for Word 3 of Input File Data.

4414 44415 Word 4 Module's database register address for Word 4 of Input File Data.

4439 44440 Word 29 Module's database register address for Word 29 of Input File
Data.

4440 44441 Word 30 Module's database register address for Word 30 of Input File
Data.

4441 44442 Word 31 Module's database register address for Word 31 of Input File
Data.

4442 44443 Spare

4449 44450 Spare

Device Definition

The Device Definition table consists of 64 blocks of data with each block
containing the information for a single device to interface with on the network.
The following table describes the starting addresses of each block of data.

DB Address  Modbus Address  Parameter Description

4450 44451 Device Def IDO  Start register of device definition block for device index 0
4460 44461 Device DefID1  Start register of device definition block for device index 1
4470 44471 Device DefID2  Start register of device definition block for device index 2
4480 44481 Device DefID3  Start register of device definition block for device index 3
4490 44491 Device DefID4  Start register of device definition block for device index 4
4500 44501 Device Def ID5  Start register of device definition block for device index 5
4510 44511 Device DefID6  Start register of device definition block for device index 6
4520 44521 Device DefID 7 Start register of device definition block for device index 7
4530 44531 Device DefID8  Start register of device definition block for device index 8
4540 44541 Device DefID9  Start register of device definition block for device index 9
4550 44551 Device Def ID 10  Start register of device definition block for device index 10
4560 44561 Device Def ID 11  Start register of device definition block for device index 11
4570 44571 Device DefID 12 Start register of device definition block for device index 12
4580 44581 Device Def ID 13 Start register of device definition block for device index 13
4590 44591 Device Def ID 14 Start register of device definition block for device index 14
4600 44601 Device DefID 15  Start register of device definition block for device index 15
4610 44611 Device Def ID 16  Start register of device definition block for device index 16
4620 44621 Device Def ID 17  Start register of device definition block for device index 17
4630 44631 Device Def ID 18  Start register of device definition block for device index 18
4640 44641 Device DefID 19  Start register of device definition block for device index 19
4650 44651 Device DefID 20  Start register of device definition block for device index 20
4660 44661 Device Def ID 21 Start register of device definition block for device index 21
4670 44671 Device DefID 22  Start register of device definition block for device index 22
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DB Address Modbus Address ~ Parameter Description

4680 44681 Device Def ID 23 Start register of device definition block for device index 23
4690 44691 Device DefID 24 Start register of device definition block for device index 24
4700 44701 Device Def ID 25  Start register of device definition block for device index 25
4710 44711 Device Def ID 26  Start register of device definition block for device index 26
4720 44721 Device Def ID 27  Start register of device definition block for device index 27
4730 44731 Device Def ID 28  Start register of device definition block for device index 28
4740 44741 Device DefID 29  Start register of device definition block for device index 29
4750 44751 Device Def ID 30  Start register of device definition block for device index 30
4760 44761 Device DefID 31  Start register of device definition block for device index 31
4770 44771 Device Def ID 32 Start register of device definition block for device index 32
4780 44781 Device Def ID 33 Start register of device definition block for device index 33
4790 44791 Device Def ID 34 Start register of device definition block for device index 34
4800 44801 Device Def ID 35  Start register of device definition block for device index 35
4810 44811 Device Def ID 36 Start register of device definition block for device index 36
4820 44821 Device Def ID 37  Start register of device definition block for device index 37
4830 44831 Device Def ID 38  Start register of device definition block for device index 38
4840 44841 Device Def ID 39  Start register of device definition block for device index 39
4850 44851 Device Def ID 40  Start register of device definition block for device index 40
4860 44861 Device DefID 41  Start register of device definition block for device index 41
4870 44871 Device Def ID 42 Start register of device definition block for device index 42
4880 44881 Device Def ID 43 Start register of device definition block for device index 43
4890 44891 Device Def ID 44 Start register of device definition block for device index 44
4900 44901 Device Def ID 45  Start register of device definition block for device index 45
4910 44911 Device Def ID 46 Start register of device definition block for device index 46
4920 44921 Device Def ID 47 Start register of device definition block for device index 47
4930 44931 Device Def ID 48  Start register of device definition block for device index 48
4940 44941 Device Def ID 49  Start register of device definition block for device index 49
4950 44951 Device Def ID 50  Start register of device definition block for device index 50
4960 44961 Device Def ID 51  Start register of device definition block for device index 51
4970 44971 Device DefID 52  Start register of device definition block for device index 52
4980 44981 Device Def ID 53 Start register of device definition block for device index 53
4990 44991 Device Def ID 54 Start register of device definition block for device index 54
5000 45001 Device Def ID 55  Start register of device definition block for device index 55
5010 45011 Device Def ID 56  Start register of device definition block for device index 56
5020 45021 Device Def ID 57  Start register of device definition block for device index 57
5030 45031 Device Def ID 58  Start register of device definition block for device index 58
5040 45041 Device Def ID 59  Start register of device definition block for device index 59
5050 45051 Device Def ID 60  Start register of device definition block for device index 60
5060 45061 Device Def ID 61  Start register of device definition block for device index 61
5070 45071 Device Def ID 62  Start register of device definition block for device index 62
5080 45081 Device Def ID 63  Start register of device definition block for device index 63
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Device Definition Block Format

The structure of the data in each block is described in the following table:

DB Address Modbus Address ~ Parameter Description
4450 44451 Route 1 These values determine the network route that a message will
4451 44452 Route 2 use to get from the module to a node on the network. The

values are entered directly into the Modbus Plus message.
4452 44453 Route 3 Note the following:

4453 44454 Route 4 PLCs: When addressing these devices, the last non-zero byte
4454 44455 Route 5 in the routing list specifies the network node address. For
example, to reach node 7 on the network, enter 7, 0, 0, 0, 0.

ModConnect Type Devices: When addressing these devices
(including other MVI56-MBP modules), the next-to-last non-
zero values specifies the node address and the last non-zero
value specifies the slave data path to use (1 to 8). If the slave
path is set incorrectly the message will fail. For example, to
reach slave path 1 on node 6, enter values of 6, 1, 0, 0, 0.

4455 44456 Device Type This parameter is ignored in the current version of the
software. It may be required in future releases to customize
communication for non-compliant devices.

4456 44457 Global In Length  This parameter sets the length of global data accepted from
the specified node. If a value of zero is entered, no global data
will be accepted from this node. A value of 1 to 32 indicate that
global data is to be expected from the module and the length of
data to accept is set in this parameter.

4457 44458 Global In Storage  This parameter specifies the starting address in the module's
Address database where the received global data will be placed. Valid
locations are from 0 to 3999.
4458 44459 Spare Not used
4459 44460 Spare Not used

Master Command List

The next data set present in the module's database is the master command list.
Each command requires a block of ten registers in the database to describe the
command. There are 200 commands that can be defined in the module.
Therefore, this data occupies 2000 registers. The starting locations for the
commands is shown in the following table:

DB Address Modbus Address  Parameter Description

5090 45091 Cmd#0 Start of command block for command # 0
5100 45101 Cmd#1 Start of command block for command # 1
5110 45111 Cmd #2 Start of command block for command # 2
5120 45121 Cmd #3 Start of command block for command # 3
5130 45131 Cmd#4 Start of command block for command # 4
5140 45141 Cmd#5 Start of command block for command # 5
7060 47061 Cmd # 197 Start of command block for command # 197
7070 47071 Cmd # 198 Start of command block for command # 198
7080 47081 Cmd # 199 Start of command block for command # 199

The data structure associated with each command block is described in the
following table:
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DB Address Modbus Address Parameter

Description

5090 45091 Enable

This parameter is used define if the command will be
executed or will be disregarded. The following values
are valid: 0=Disables the command and it will not
execute; 1=The command will be considered for
execution each scan of the command list and will be
controlled by the Pollint parameter; and 2=The
command will only execute if the event control bit for
the command is set.

Module's Database
Register Number

5091 45092

This parameter specifies the starting internal register
address to be associated with the command. Valid
entry for this parameter is 0 to 3999.

5092 45093 Polling Interval

This parameter defines the minimum number of
seconds to wait between the execution of continuous
commands (Enable=1). This poll interval command
can be used to lighten the communications load on a
busy network. Valid entry for this parameter is 0 to
65535.

5093 45094 Register Count

This parameter defines the number of registers to be
considered by the command. Valid entry for this
parameter is 1 to 100.

5094 45095 Swap Code

This parameter is not implemented in the current
version of the software but will be used in the future
to swap the bytes of word and double-word values
when floating-point data is required.

5095 45096 Device Index

This parameter associates the command with a
device defined in the device definition table (Device] ]
in the MBPlusModuleDef object). The index defined
in this parameter sets the route path defined for the
device in the Modbus Plus message.

5096 45097 Function Code

This parameter specifies the function to be
performed by the command. Valid entries are 3=
Read register data from a node and 16= Write
register data to a node.

5097 45098 Register Address in

Device

This parameter defines the starting address in the
device being considered by the command. Values
entered in this field are dependent on the node's
database definition. Refer to the specific
manufacture's database definition for the device to
determine the location of the data to be interfaced.

5098 45099 Spare

Not used

5099 45100 Spare

Not used

6.6.4 Global Output Data

Global Output Data transmitted from the MVI56-MBP module to the network is
located at registers 7090 to 7121 in the module's database. This data is globally

broadcast to all active nodes on the network.

Destination nodes can be configured to accept or ignore incoming data from
specific source nodes. Data is transferred from the processor to the module in
each new output image block. The following table shows the database registers

used by this data.
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Reference

Global Out Image

DB Address ~ Modbus Address Parameter Description

7090 47091 Global Out 0 Global output data for module word # 0
7091 47092 Global Out 1 Global output data for module word # 1
7092 47093 Global Out 2 Global output data for module word # 2
7093 47094 Global Out 3 Global output data for module word # 3
7094 47095 Global Out 4 Global output data for module word # 4
7121 47122 Global Out 31 Global output data for module word # 31
7122 47123 Spare Not used

7123 47124 Spare Not used

7124 47125 Spare Not used

7125 47126 Spare Not used

7126 47127 Spare Not used

7127 47128 Spare Not used

7128 47129 Spare Not used

7129 47130 Spare Not used

6.6.5 Input File Data

The MVI56-MBP module transfers up to 32 words of data in each new input
image block sent to the processor. Incoming data from each source node can be
indexed into up to eight fields for delivery into separate data destinations in the
receiving node. Nodes configured for global input can request up to 32 words
from each node up to a maximum of 500 words.

The data used to construct is block is determined by the Input File Map data set.
The data transferred to the processor is located in the module's database at
registers 7130 to 7161. The following table describes the register locations for
this data in the module's database:

Global In Image

DB Address  Modbus Address Parameter Description

7130 47131 In File Word 0 Data from Input File Map index 0 for word 0
7131 47132 In File Word 1 Data from Input File Map index 1 for word 1
7132 47133 In File Word 2 Data from Input File Map index 2 for word 2
7133 47134 In File Word 3 Data from Input File Map index 3 for word 3
7161 47162 In File Word 31 Data from Input File Map index 31 for word 31
7162 47163 Spare Not used

7163 47164 Spare Not used

7164 47165 Spare Not used

7165 47166 Spare Not used

7166 47167 Spare Not used

7167 47168 Spare Not used
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DB Address  Modbus Address Parameter Description
7168 47169 Spare Not used
7169 47170 Spare Not used

6.6.6 Command Event Data

The command event data controls the master command list. If a command is set
to be controlled by events, then the status of the bits contained in this data set

enable the command for a single instance. Each bit in the event data set is

associated with an individual command. When the bit is set, the command will be

issued once. The bit must be cleared and set again for the command to be

issued again. The first thirteen words of data area associated with the event
command data set contain these control bits. The remainder of the data area
holds data associated with each event. The following table describes the event

data area:

Command Event Control

DB Address Modbus Address Parameter Description

7170 47171 Event Control Word #0 Event control bits for commands 0 to 15
7171 47172 Event Control Word #1 Event control bits for commands 16 to 31
7172 47173 Event Control Word #2 Event control bits for commands 32 to 47
7173 47174 Event Control Word #3 Event control bits for commands 48 to 63
7174 47175 Event Control Word #4 Event control bits for commands 64 to 79
7175 47176 Event Control Word #5 Event control bits for commands 80 to 95
7176 47177 Event Control Word #6 Event control bits for commands 96 to 111
7177 47178 Event Control Word #7 Event control bits for commands 112 to 127
7178 47179 Event Control Word #8 Event control bits for commands 128 to 143
7179 47180 Event Control Word #9 Event control bits for commands 144 to 159
7180 47181 Event Control Word #10  Event control bits for commands 160 to 175
7181 47182 Event Control Word #11  Event control bits for commands 176 to 191
7182 47183 Event Control Word #12  Event control bits for commands 192 to 199
7183 47184 Event Done Word #0 Event done bits for commands 0 to 15
7184 47185 Event Done Word #1 Event done bits for commands 16 to 31
7185 47186 Event Done Word #2 Event done bits for commands 32 to 47
7186 47187 Event Done Word #3 Event done bits for commands 48 to 63
7187 47188 Event Done Word #4 Event done bits for commands 64 to 79
7188 47189 Event Done Word #5 Event done bits for commands 80 to 95
7189 47190 Event Done Word #6 Event done bits for commands 96 to 111
7190 47191 Event Done Word #7 Event done bits for commands 112 to 127
7191 47192 Event Done Word #8 Event done bits for commands 128 to 143
7192 47193 Event Done Word #9 Event done bits for commands 144 to 159
7193 47194 Event Done Word #10 Event done bits for commands 160 to 175
7194 47195 Event Done Word #11 Event done bits for commands 176 to 191
7195 47196 Event Done Word #12 Event done bits for commands 192 to 199
7196 47197 Event Err Word #0 Event error bits for commands 0 to 15

7197 47198 Event Err Word #1 Event error bits for commands 16 to 31
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Reference

DB Address Modbus Address Parameter Description

7198 47199 Event Err Word #2 Event error bits for commands 32 to 47

7199 47200 Event Err Word #3 Event error bits for commands 48 to 63

7200 47201 Event Err Word #4 Event error bits for commands 64 to 79

7201 47202 Event Err Word #5 Event error bits for commands 80 to 95

7202 47203 Event Err Word #6 Event error bits for commands 96 to 111
7203 47204 Event Err Word #7 Event error bits for commands 112 to 127
7204 47205 Event Err Word #8 Event error bits for commands 128 to 143
7205 47206 Event Err Word #9 Event error bits for commands 144 to 159
7206 47207 Event Err Word #10 Event error bits for commands 160 to 175
7207 47208 Event Err Word #11 Event error bits for commands 176 to 191
7208 47209 Event Err Word #12 Event error bits for commands 192 to 199
7209 47210 Event One Shot #0 Event one shot bits for commands 0 to 15
7210 47211 Event One Shot #1 Event one shot bits for commands 16 to 31
7211 47212 Event One Shot #2 Event one shot bits for commands 32 to 47
7212 47213 Event One Shot #3 Event one shot bits for commands 48 to 63
7213 47214 Event One Shot #4 Event one shot bits for commands 64 to 79
7214 47215 Event One Shot #5 Event one shot bits for commands 80 to 95
7215 47216 Event One Shot #6 Event one shot bits for commands 96 to 111
7216 47217 Event One Shot #7 Event one shot bits for commands 112 to 127
7217 47218 Event One Shot #8 Event one shot bits for commands 128 to 143
7218 47219 Event One Shot #9 Event one shot bits for commands 144 to 159
7219 47220 Event One Shot #10 Event one shot bits for commands 160 to 175
7220 47221 Event One Shot #11 Event one shot bits for commands 176 to 191
7221 47222 Event One Shot #12 Event one shot bits for commands 192 to 199
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7 Support, Service & Warranty

In This Chapter

% How to Contact Us: Technical Support..........ccccceeeeiiiiiiieeeee e 87
« Return Material Authorization (RMA) Policies and Conditions............... 88
% LIMITED WARRANTY ...ttt 90

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

1 Product Version Number
2 System architecture
3 Network details

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

1 Module configuration and contents of file

o Module Operation
o Configuration/Debug status information
o LED patterns

2 Information about the processor and user data files as viewed through and
LED patterns on the processor.
3 Details about the serial devices interfaced, if any.

7.1 How to Contact Us: Technical Support

Internet Web Site: http://www.prosoft-technology.com/support
(http://www.prosoft-technology.com/support)

E-mail address: support@prosoft-technology.com
(mailto:support@prosoft-technology.com)

Asia Pacific

+603.7724.2080, support.asia@prosoft-technology.com
(mailto:support.asia@prosoft-technology.com)

Languages spoken include: Chinese, English

Europe (location in Toulouse, France)

+33 (0) 5.34.36.87.20, support. EMEA@prosoft-technology.com
(mailto:support.emea@prosoft-technology.com)

Languages spoken include: French, English
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North America/Latin America (excluding Brasil) (location in California)

+1.661.716.5100, support@prosoft-technology.com (mailto:support@prosoft-
technology.com)

Languages spoken include: English, Spanish

For technical support calls within the United States, an after-hours answering
system allows pager access to one of our qualified technical and/or application
support engineers at any time to answer your questions.

Brasil (location in Sao Paulo)

+55-11-5084-5178 , eduardo@prosoft-technology.com (mailto:eduardo@prosoft-
technology.com)

Languages spoken include: Portuguese, English

7.2  Return Material Authorization (RMA) Policies and Conditions

The following RMA Policies and Conditions (collectively, "RMA Policies") apply to
any returned Product. These RMA Policies are subject to change by ProSoft
without notice. For warranty information, see "Limited Warranty". In the event of
any inconsistency between the RMA Policies and the Warranty, the Warranty
shall govern.

7.2.1 All Product Returns:

a) In order to return a Product for repair, exchange or otherwise, the
Customer must obtain a Returned Material Authorization (RMA) number
from ProSoft and comply with ProSoft shipping instructions.

b) In the event that the Customer experiences a problem with the Product for
any reason, Customer should contact ProSoft Technical Support at one of
the telephone numbers listed above (page 87). A Technical Support
Engineer will request that you perform several tests in an attempt to
isolate the problem. If after completing these tests, the Product is found to
be the source of the problem, we will issue an RMA.

c) All returned Products must be shipped freight prepaid, in the original
shipping container or equivalent, to the location specified by ProSoft, and
be accompanied by proof of purchase and receipt date. The RMA number
is to be prominently marked on the outside of the shipping box. Customer
agrees to insure the Product or assume the risk of loss or damage in
transit. Products shipped to ProSoft using a shipment method other than
that specified by ProSoft or shipped without an RMA number will be
returned to the Customer, freight collect. Contact ProSoft Technical
Support for further information.

d) A 10% restocking fee applies to all warranty credit returns whereby a
Customer has an application change, ordered too many, does not need,
etc.
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7.2.2 Procedures for Return of Units Under Warranty:

A Technical Support Engineer must approve the return of Product under
ProSoft's Warranty:

a) A replacement module will be shipped and invoiced. A purchase order will
be required.

b) Credit for a product under warranty will be issued upon receipt of
authorized product by ProSoft at designated location referenced on the
Return Material Authorization.

e Ifadefectis found and is determined to be customer generated, or if the
defect is otherwise not covered by ProSoft's Warranty, there will be no credit
given. Customer will be contacted and can request module be returned at
their expense.

7.2.3 Procedures for Return of Units Out of Warranty:

a) Customer sends unit in for evaluation

b) If no defect is found, Customer will be charged the equivalent of $100
USD, plus freight charges, duties and taxes as applicable. A new
purchase order will be required.

c) If unitis repaired, charge to Customer will be 30% of current list price
(USD) plus freight charges, duties and taxes as applicable. A new
purchase order will be required or authorization to use the purchase order
submitted for evaluation fee.

The following is a list of non-repairable units:

3150 - All

3750

3600 - All

3700

3170 - All

3250

1560 - Can be repaired, only if defect is the power supply
1550 - Can be repaired, only if defect is the power supply
3350

3300

1500 - All

O OO O OO O0OO0OOo0OOoOOo

7.2.4 Purchasing Warranty Extension:

a) ProSoft's standard warranty period is three (3) years from the date of
shipment as detailed in "Limited Warranty (page 90)". The Warranty
Period may be extended at the time of equipment purchase for an
additional charge, as follows:

e Additional 1 year = 10% of list price
e Additional 2 years = 20% of list price
e Additional 3 years = 30% of list price
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7.3  LIMITED WARRANTY

This Limited Warranty ("Warranty") governs all sales of hardware, software and
other products (collectively, "Product") manufactured and/or offered for sale by
ProSoft, and all related services provided by ProSoft, including maintenance,
repair, warranty exchange, and service programs (collectively, "Services"). By
purchasing or using the Product or Services, the individual or entity purchasing or
using the Product or Services ("Customer") agrees to all of the terms and
provisions (collectively, the "Terms") of this Limited Warranty. All sales of
software or other intellectual property are, in addition, subject to any license
agreement accompanying such software or other intellectual property.

7.3.1 What Is Covered By This Warranty

a) Warranty On New Products: ProSoft warrants, to the original purchaser,
that the Product that is the subject of the sale will (1) conform to and
perform in accordance with published specifications prepared, approved
and issued by ProSoft, and (2) will be free from defects in material or
workmanship; provided these warranties only cover Product that is sold as
new. This Warranty expires three years from the date of shipment (the
"Warranty Period"). If the Customer discovers within the Warranty Period
a failure of the Product to conform to specifications, or a defect in material
or workmanship of the Product, the Customer must promptly notify
ProSoft by fax, email or telephone. In no event may that notification be
received by ProSoft later than 39 months. Within a reasonable time after
notification, ProSoft will correct any failure of the Product to conform to
specifications or any defect in material or workmanship of the Product,
with either new or used replacement parts. Such repair, including both
parts and labor, will be performed at ProSoft's expense. All warranty
service will be performed at service centers designated by ProSoft.

b) Warranty On Services: Materials and labor performed by ProSoft to repair
a verified malfunction or defect are warranteed in the terms specified
above for new Product, provided said warranty will be for the period
remaining on the original new equipment warranty or, if the original
warranty is no longer in effect, for a period of 90 days from the date of
repair.

7.3.2 What Is Not Covered By This Warranty

a) ProSoft makes no representation or warranty, expressed or implied, that
the operation of software purchased from ProSoft will be uninterrupted or
error free or that the functions contained in the software will meet or
satisfy the purchaser's intended use or requirements; the Customer
assumes complete responsibility for decisions made or actions taken
based on information obtained using ProSoft software.
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b) This Warranty does not cover the failure of the Product to perform
specified functions, or any other non-conformance, defects, losses or
damages caused by or attributable to any of the following: (i) shipping; (ii)
improper installation or other failure of Customer to adhere to ProSoft's
specifications or instructions; (iii) unauthorized repair or maintenance; (iv)
attachments, equipment, options, parts, software, or user-created
programming (including, but not limited to, programs developed with any
IEC 61131-3, "C" or any variant of "C" programming languages) not
furnished by ProSoft; (v) use of the Product for purposes other than those
for which it was designed; (vi) any other abuse, misapplication, neglect or
misuse by the Customer; (vii) accident, improper testing or causes
external to the Product such as, but not limited to, exposure to extremes
of temperature or humidity, power failure or power surges; or (Vviii)
disasters such as fire, flood, earthquake, wind and lightning.

c) The information in this Agreement is subject to change without notice.
ProSoft shall not be liable for technical or editorial errors or omissions
made herein; nor for incidental or consequential damages resulting from
the furnishing, performance or use of this material. The user guide
included with your original product purchase from ProSoft contains
information protected by copyright. No part of the guide may be duplicated
or reproduced in any form without prior written consent from ProSoft.

7.3.3 Disclaimer Regarding High Risk Activities

Product manufactured or supplied by ProSoft is not fault tolerant and is not
designed, manufactured or intended for use in hazardous environments requiring
fail-safe performance including and without limitation: the operation of nuclear
facilities, aircraft navigation of communication systems, air traffic control, direct
life support machines or weapons systems in which the failure of the product
could lead directly or indirectly to death, personal injury or severe physical or
environmental damage (collectively, "high risk activities"). ProSoft specifically
disclaims any express or implied warranty of fitness for high risk activities.

7.3.4 Intellectual Property Indemnity

Buyer shall indemnify and hold harmless ProSoft and its employees from and
against all liabilities, losses, claims, costs and expenses (including attorney's
fees and expenses) related to any claim, investigation, litigation or proceeding
(whether or not ProSoft is a party) which arises or is alleged to arise from Buyer's
acts or omissions under these Terms or in any way with respect to the Products.
Without limiting the foregoing, Buyer (at its own expense) shall indemnify and
hold harmless ProSoft and defend or settle any action brought against such
Companies to the extent based on a claim that any Product made to Buyer
specifications infringed intellectual property rights of another party. ProSoft
makes no warranty that the product is or will be delivered free of any person's
claiming of patent, trademark, or similar infringement. The Buyer assumes all
risks (including the risk of suit) that the product or any use of the product will
infringe existing or subsequently issued patents, trademarks, or copyrights.
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a) Any documentation included with Product purchased from ProSoft is
protected by copyright and may not be duplicated or reproduced in any
form without prior written consent from ProSoft.

b) ProSoft's technical specifications and documentation that are included
with the Product are subject to editing and modification without notice.

c) Transfer of title shall not operate to convey to Customer any right to make,
or have made, any Product supplied by ProSoft.

d) Customer is granted no right or license to use any software or other
intellectual property in any manner or for any purpose not expressly
permitted by any license agreement accompanying such software or other
intellectual property.

e) Customer agrees that it shall not, and shall not authorize others to, copy
software provided by ProSoft (except as expressly permitted in any
license agreement accompanying such software); transfer software to a
third party separately from the Product; modify, alter, translate, decode,
decompile, disassemble, reverse-engineer or otherwise attempt to derive
the source code of the software or create derivative works based on the
software; export the software or underlying technology in contravention of
applicable US and international export laws and regulations; or use the
software other than as authorized in connection with use of Product.

f) Additional Restrictions Relating To Software And Other Intellectual
Property

In addition to compliance with the Terms of this Warranty, Customers
purchasing software or other intellectual property shall comply with any
license agreement accompanying such software or other intellectual
property. Failure to do so may void this Warranty with respect to such
software and/or other intellectual property.

7.3.5 Disclaimer of all Other Warranties

The Warranty set forth in What |Is Covered By This Warranty (page 90) are in lieu
of all other warranties, express or implied, including but not limited to the implied
warranties of merchantability and fitness for a particular purpose.

7.3.6 Limitation of Remedies **

In no event will ProSoft or its Dealer be liable for any special, incidental or
consequential damages based on breach of warranty, breach of contract,
negligence, strict tort or any other legal theory. Damages that ProSoft or its
Dealer will not be responsible for included, but are not limited to: Loss of profits;
loss of savings or revenue; loss of use of the product or any associated
equipment; loss of data; cost of capital; cost of any substitute equipment,
facilities, or services; downtime; the claims of third parties including, customers of
the Purchaser; and, injury to property.

** Some areas do not allow time limitations on an implied warranty, or allow the exclusion or
limitation of incidental or consequential damages. In such areas, the above limitations may not
apply. This Warranty gives you specific legal rights, and you may also have other rights which vary
from place to place.
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7.3.7 Time Limit for Bringing Suit

Any action for breach of warranty must be commenced within 39 months
following shipment of the Product.

7.3.8 No Other Warranties

Unless modified in writing and signed by both parties, this Warranty is
understood to be the complete and exclusive agreement between the parties,
suspending all oral or written prior agreements and all other communications
between the parties relating to the subject matter of this Warranty, including
statements made by salesperson. No employee of ProSoft or any other party is
authorized to make any warranty in addition to those made in this Warranty. The
Customer is warned, therefore, to check this Warranty carefully to see that it
correctly reflects those terms that are important to the Customer.

7.3.9 Allocation of Risks

This Warranty allocates the risk of product failure between ProSoft and the
Customer. This allocation is recognized by both parties and is reflected in the
price of the goods. The Customer acknowledges that it has read this Warranty,
understands it, and is bound by its Terms.

7.3.10 Controlling Law and Severability

This Warranty shall be governed by and construed in accordance with the laws of
the United States and the domestic laws of the State of California, without
reference to its conflicts of law provisions. If for any reason a court of competent
jurisdiction finds any provisions of this Warranty, or a portion thereof, to be
unenforceable, that provision shall be enforced to the maximum extent
permissible and the remainder of this Warranty shall remain in full force and
effect. Any cause of action with respect to the Product or Services must be
instituted in a court of competent jurisdiction in the State of California.
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