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Please Read This Notice

Installation Instructions:

Successful application of the MBP module requires a reasonable working
knowledge of the Allen-Bradley PLC hardware and the application in which the
combination is to be used. For this reason, it is important that those responsible
for implementing the MBP 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
assure that the information provided is accurate and a true reflection of the
product's installation requirements. In order to assure a complete understanding of
the operation of the product, the user should read all applicable Allen-Bradley
documentation on the operation of the A-B hardware.

Under no conditions will ProSoft Technology, Inc. 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, Inc. is prohibited.

Information in this manual is subject to change without notice and does not
represent a commitment on the part of ProSoft Technology, Inc. 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.

Power, input and output wiring must be in accordance with Class I, Division 2 wiring methods — Article 501-4 (b) of
the National Electrical Code, NFPA 70 and in accordance with the authority having jurisdiction. The following
warnings must also be heeded:

A WARNING — EXPLOSION HAZARD — SUBSTITUTION OF COMPONENTS MAY IMPAIR

SUITABILITY FOR CLASS |, DIV. 2;

B. WARNING — EXPLOSION HAZARD — WHEN IN HAZARDOUS LOCATIONS, TURN OFF POWER

BEFORE REPLACING OR WIRING MODULES, and

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

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



? ProSoft Technology, Inc. 1998, 1999, 2000
Modbus Plus is a trademark of Schneider Automation
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Function

Guide to the User Manual

Begin with Example
Ladder Logic

Section to Read

Details in the section

The example ladder logic that is shipped on the
diskette and documented in the Appendix is an

Appendix E excellent way to get started. The ladder logic
Quick Start Guide demonstrates the four operating modes and
Diskette includes the following features:
Input File Size 32 words
Global Out Size 32 words
Device Def File 10 entries
¢ Master Cmd List 10 entries
Overview This section provides an operational overview of
& the module, as well as detailing the data flow
Module Operation > Section 2 between the module and the PLC in each of the
four different operating modes.
Module Configuration This section details the Module Configuration Block.
(Must do) This section is where the general operating
———» Section 3 characteristics of the module are configured.
Appendix B Appendix B details the dip switch configurations.
v
Global Output Data Details concerning the transmission of the Output
(Optional) File via the Global Output Data are covered in this
—» Section 5 section
Global Input Data These two sections cover the configuration and
& ladder logic requirements to support the
Input File Data ——» Section 6 acceptance of Global Data from other nodes on the
(Optional) Section 4 network. Section 4 details the setup of the Device
Definition File, while Section 6 details the
* configuration of the Input File Map.
Slave Mode This section details the MSTR Ladder programming
(Optional) SE—N requirements in a Modicon PLC, as well as the
Section 7 ladder logic requirements in the PLC to implement
the Slave Mode.
Master Mode These two sections cover the configuration and
(Optional) — Section 8 ladder programming requirements to place the MBP
Section 4 module in the Master mode of operation. This
includes continuous and event initiated commands.
Status Data This section covers the transfer of Status Data
& Section 9 from the module to the PLC data table, the module

Troubleshooting

LED indicators, and provides some useful hints.




Quick Start Implementation Guide

Quick Start Implementation Guide

Integration of the 3300-MBP module into an PLC application is easier if a series of steps are followed. In order to
assist the first time users of our products in getting operational quickly, we have come up with this step-by-step
implementation guide.

First Time Users
Although the following steps are to assist you in implementing the module, we
recommend that you attempt to experiment with the example logic provided on
disk with the module or available off our FTP site before laying out your
application. This step will allow you to gain insight into how the module works
prior to making decisions that will impact the long term success of the
installation.

Starting with the ladder logic program provided on disk with the module, complete the following steps:
If hand entering the ladder logic by hand for the PLC, remember the following:

a) Editthe ladder logic provided on disk as needed for the application
Verify slot location and modify ladder (BTR/BTW Rack/Module/Group) as needed

b) Setthe Node Address dip switches on the top of the module to match the value entered in the Module
Configuration data table (N20:1). Default from factory is Node Address 2. See Appendix B.

c) Install the module in the correct slot location

d) Connectthe Modbus Plus network to the module
e) Power up the module

f)  Monitor the data table for data values

g) The example ladder logic provided with the module can serve as a building block for your specific application.
The following capabilities have been built into the example ladder logic and can be taken advantage of without
any ladder logic changes:

Input File Size 32 words

Global Output Size 32 words

Device Definition File 10 entries (other units on Modbus Plus network)

Master Command List 10 entries (up to 10 commands to other nodes on the network)

Node Address 2 (User must change dip switches and data table N20:1 to
Modify node address)
Data from module 350 words (from registers 0 to 349)

Data to Module 200 words (to registers 500 to 699)
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Product Specifications

Product Specifications

The 3300-MBP (“Modbus Plus Communication Module”) product allows Allen-Bradley 1771 1/O
compatible processors to easily interface with other Modbus Plus protocol compatible devices.
Compatible devices include not only Modicon PLCs (which all support Modbus Plus) but also a wide
assortment of end devices licensed through the ModConnect Program. For a full list of these devices,
see Modicon’s Web Site (http://www.modicon.com).

General Specifications

The MBP module acts as a gateway between the Modbus Plus network and the Allen-Bradley backplane.
The data transfer from the PLC is asynchronous from the actions on the Modbus Plus Network. A 4000
word register space in the module is used to exchange data between the PLC and the Modbus Plus
network.

Some of the general specifications include:

- Available in two hardware configurations, single port and redundant port (two Modbus
Plus ports in parallel for redundant Modbus Plus configurations)

- Support for the storage and transfer of up to 4000 registers to/from the PLC /PLC data
tables

- Module memory usage is completely user definable

- Supports five(5) levels of Modbus Plus network routing

- Configurable parameters:

Node Address . 1to 64 (dip switch configurable)
Global Out Size : 0,orlto32

Global In Size : 0,orlto32

Number of Master Commands : 0, or 1to 100

Number of Data Output Paths : 0,orlto8

Global Data Functional Specifications

The MBP module actively exchanges Global In and Out Data with the Modbus Plus network.
Priority is given to these data types to provide a high speed mechanism for the transfer of control
data.

- Global Output Data from PLC to Modbus Plus network
Up to 32 words
- Global Input Data from Modbus Plus network to PLC
Module accepts up to 32 words per node from up to 32 nodes

Slave Functional Specifications
The MBP module accepts register read and write commands from other Modbus Plus devices.
These commands are issued by Modicon PLCs in the form of MSTR commands.

- Supported Modbus Plus Functions:
Write Multiple Registers (Function Code 16) - MSTR 1
Read Multiple Registers (Function Code 3) - MSTR 2
Read Inputs (Function Code 1)
Read Outputs (Function Code 2)
Read Input Registers (Function Code 4)
Set Coil (Function Code 5)
Write Register (Function Code 6)
- Upto 100 words per command
- Supports eight (8) Data Input Paths

Modbus Master Specifications

Section 1
1
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The MBP module will actively issue Modbus Plus commands to other nodes on the Modbus Plus

network.

Physical

Supported Modbus Plus Function Codes:

Function Code 16 Write Multiple Registers

Function Code 3 Read Multiple Registers
Up to 100 words per command
Supports up to eight (8) Data Output Paths (These paths are auto selected by module
on an as available basis)
Supports up to 100 Master Command List entries, each individually configurable with
the following parameters:

Enable - Continuous or Conditional

Function Code (Read or Write)

Routing Address [5 entries]

Number of words to transfer (1 to 100)

Source and Destination register addresses
Supports five(5) ladder logic initiated command (Event Commands) slots allowing an
unlimited number of commands
Individual Command Status Codes returned to PLC

These modules are designed by ProSoft Technology and incorporate licensed technology from
Schneider Automation (Modbus Plus technology) and from Allen-Bradley (PLC backplane

technology).

PLC Interface

1771 Form Factor - Single Slot

Connections :
2 — DB9 Female Standard Modbus Plus connector
1 - DB-9 RS-232 Configuration Tool Connector

Operation via simple ladder logic

PLC backplane interface via standard BTR/BTW commands

Module configuration and Communication configuration data is transferred to the 3300-
MBP from the PLC Data files

1.2 Hardware Specifications
These modules are designed by ProSoft Technology and incorporate licensed technology from
Schneider Automation (Modbus Plus technology) and from Allen-Bradley (PLC backplane technology).

Section 1
2

Current Loads: 300 ma @ 5V (from backplane)
Operating Temperature:  0to 60 Deg C
32t0 140 Deg F

Storage Temperature: -40to 85 Deg C
-40to 185 Deg F
Relative Humidity: 5-95% (w/o condensation)

Modbus Plus Connector: Two (2) DB-9 Female Standard Modbus Plus connectors
Configuration Connector: DB-9 RS-232 Connector
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Functional Overview

This section is intended to give the reader a functional overview of the 3300-MBP module. Details
associated with the ladder logic and the memory map are not covered in this section, but can be found in
later Sections of the manual and in the Appendix.

General Concepts
The following discussion covers several concepts which are key to understanding the operation of the
MBP module.

2.1.1 Module Power Up and Reset
On power up, or after pressing the reset pushbutton, the module begins performing its logical
functions. These funcions shown in the flow chart include:

1 |Initialize hardware components

- Initialize backplane chip

- Testand Clear all RAM

- Reset Modbus Plus Chipset

Wait for Module Configuration from PLC

Initialize Module Register space

Initialize Modbus Plus Chipset

Enable Modbus Plus Drivers

abrbownN

Section 2
3
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Power Up

- Initialize module registers
- Initialize hardware

- Setup the interrupts

Perform Power Up
Logic

»
L

L A R R R R

Initiate 255 Transfer
Get Module Configuration Block
call BT Logic The module generates a request

for the 255 block. This request
is maintained until the ladder
logic executes a BTW insruction

with the BTW Block ID of 255.

BTW 255
No Blocks Recvd?

3
* Yes T TTTTTTTTmTTTTTTT

Calculate
Number Mast Cmd
Blocks to transfer

Get Master Command List

Based on the Number of Master

Commands configuration value in the

A Module Configuration Block, the module
. will calculate the number of Master

Command Blocks (220 - 239) to

transfer from the PLC.

All Mast Cmd
Blocks Recvd?

No

pd
- * Yes = TTTTTTTTTTTTTTTTTT

Calculate the Number
Device Definition
Blocks to transfer

Get Device Definition File
Based on the Number of Nodes
configuration value in the Module
Ai Configuration Block, the module
: will calculate the number of Device
Definition File Blocks (240 - 247) to
transfer from the PLC.

All Device De
Blocks Recvd ?

y Yes

No

A

Initiate request Get Input File Mal

; Setlnput File Map
forBllin(t I';'gsl\gap The module will generate
oc a request for the Input File

A Map with a Block ID 250.

Call BT Logic

Input File Map
Blocks Recvd?

< No
*Yes __________________
Begin requests Get Register Data Blocks
for register Once the module has received
data blocks all of the configuration blocks,
v requests are generated for data
blocks (0-79) based on the
Proceed to Read and Write Block Start and
Main Loop Logic Count configuration values.

Once the module has received the configuration data from the PLC (Block ID 220 to 255), 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.
Once the module is configured, it will begin the Main Logic Loop.

Section 2
4
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2.1.3

214

Main Logic Loop
Upon completing the power up configuration process, the module jumps into an infinite loop that
performs the following functions:

From Power Up Logic

“ Lz 1
v Call Block Transfer Handler
- Logic handles incrementing of Block ID values
Call B}I_iockd‘ll'ransfer - Calls the BTW and BTR drivers
ancler - Decodes data from PLC and places into
appropriate position in module
- Transfers data from module to BTR buffer for PLC
A4
Call Serial Port Driver
Call Serial Port - Rx and Tx buffer routines are interrupt driven
Driver - Call to serial port routines checks to see if any data
in the buffer, and depending on value will either service
the buffer or wait for more characters
R
Call Modbus Plus Driver
Call 'V'O‘?b“S Plus - If Modbus Plus port is enabled (e, has been configured
Driver correctly, the call to the driver will service one of the
following:
- Global Out Command
A 4 - Global In Command

A

- Master Cmd List Read or Write Command
- Slave Read or Write Commands from Hosts

PLC Processor in PGM or Fault Mode

Anytime the module detects that the PLC has gone out of the Run mode (i.e, Fault or PGM), all
Block Transfer activity will cease. The MBP module’s response to this conditionis User
selectable. The PLC Fault Mode value in the Module Configuration Block determines if the
Modbus Plus port will be forced into a reset state or allowed to continue running.

When the module detects that the PLC is not in RUN, the module initiates a Configuration
Request to the PLC (i.e., turns on CFG LED and waits for successful Block Transfers from PLC).
The module will stay in this state until the PLC is placed back in the Run mode and all of the
Configuration Blocks are transferred to the module.

The Data Space in the Module

One of the concepts which is important to develop an understanding of is the relationship
between the data space in the module and how this data can be moved between the module and
the PLC/SLC processor.

The following discussion explains the data structure in the module and how this data can be
moved between the module and the ladder program. Some key points to understand:

Key Point Description

Size of data register space in the The module maintains a 4000 word data space

module which can be used as needed by the application
for data storage

Section 2
5
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Module Memory
4000 word block of 16 bit registers
Addresses : 0 to 3999

0

3999

How 4000 word module data
space is broken down in blocks

This 4000 words block of data is logically broken
down into 80 fifty (50) word blocks:
80 blks x 50 wrds/blk=4000 wads

Module Memory
4000 word block of 16 bit registers
Block ID 0 to 79
Addresses : 0 to 3999

0| BlockiDO

Block ID 1

Block ID 2

Block ID 77

Block ID 78

3999 Block ID79

How data is ‘paged’ between the
module and processor

Via the data transfer sequence outlined in the next
section, 50 word blocks of data (or ‘pages’) are
transferred bi-directionally between the module
and the PLC processor.

BTR Buffer BTW Buffer
BTR Block ID ’—> BTW Block ID
BTW Block D [—»
50 words 50 words
of data of data
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(Continued)

Key Point

Description

How data ‘page’ is placed in the
processor’s data table

The placement of data in the PLC processor is
controlled by the user and the application ladder
logic. Any available data file in the processor can
be used as a source of data for the module and as
a destination for data from the module.

EQUT ] cop
SRCA: N23.0 SRC: #N23:2
SCR B: 4 DEST: #N18:200
COUNT: 50

2.1.4 Backplane Data Transfer
The following table provides an overview of the data transfer process between the A-B processor
and the module. This process is effectively controlled by the ladder logic in the processor. The
following provides some insight into the steps that occur in the module and in the ladder to effect

Reference can be made to the example logic in Appendix E to see

a successful data transfer.
an actual implementation.

Step Number

Description

Step 1

Module generates BTR and BTW Block ID numbers based on the

following logic:

BTW Block ID

if (BTW_Block_ID >= Write_Block_Start + Write_Block_Cnt ) then
BTW_Block_ID = Write_Block_Start

else BTW_ Block_ID = BTW_Block_ID +1

BTR Block ID

if (BTR_Block_ID >= Read_Block_Start + Read_Block_Cnt ) then
BTR_Block_ID = Read_Block_Start

else BTR_Block_ID = BTR_Block_ID + 1

Step 2

Module executes a BTR command with the A-B Processor.

BTR BTW
Enable Enable BTR
I VI Rack: 0
Module: 0
Group: 0
Control:  BT25:0
Data: N23:0
Continuous: N
Length: 64

The structure of the BTR buffer being transferred from the module
is:

BTR Buffer

Word

N23:0 BTR Block ID

N23:1 BTW Block ID

N23:2

N23:3 50 words of data from module

N23:4 (Word 2 through 51)

. Status Indirect Data Pointer (Word 52)

N23:63 10 words of Status Data from module

(Word 53 through 62)

Section 2
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Step Number

Description

Step 3

The ladder logic decodes the BTR Block ID and copies the data from
the BTR buffer into the ladder data table based on the value of the
BTR Block ID.

LIM CPT
sz_g N23:65
>0 N23:0*50

copP
#N23:2

#N18:N23:65]
50

_PL C Data Memaory
BTR Buffer N18:0
Wor Block ID O
N23:0
N23:1
N23:2 N18:49
N23:3f 50 word N18:50 Block ID 1
N23:41 " data block %
X N18:99
: N18:100
N23:51 BlockID2
N18:149
BTR Block ID * 50 N18:150 Block ID 3
(N23:0 * 50) -
determlnes_where the data N18:199
came from in the module, and N18:200
can be used to determine the . Block ID 4
destination in the PLC
N18:249
N18:250

Step 4 Transfer the BTW Block ID from the BTR Buffer to the BTW buffer.
(Yo )V A—
A: N23:1
B: N24:0
BTR Buffer BTW Buffer
Word Word
N23:0 |_BTR Block ID N24:0___BTW Block ID
N23:1 [ BTW Block ID _)l_) N24:
N23:2 N24:2]
N23:3 N24
N23:4 N24:4
N23:63 N24:63
Step 5 Copy ladder data memory, whether Data, Command List or

Configuration, to the BTW buffer. The actual data copied depends
on the decoding of the BTW Block ID number.

The example ladder logic included here and in the Appendix
assumes that the data to be written to the module is
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LIM CPT
0 N24:65
N24:0 (N24:0-N20:22)*50
19
OoP
#N17:[N24:65]
#N24:1
50
Step Number Description
Step 5 (Continued)
Pl C Data Memary
N17:0
Block ID 10
N17:49
N17:50 Block ID 11 word BTW Buffer
N24:0|
N17:99 %:1)
N17:100 Block ID 12 Nas2l  50word
N24:4| data block
N17:149 :
N17:150 BlockID 13 :
N24:5(
N17:199 «
N17-200 BTW Block ID * 50
Block ID 14 (N24:0 * 50)
determines where the data
N17:249 will be placed in the module.
N17:250
Step 6 Execute the BTW Command
BTR BTW
Enable Enable BTW
| [ Rack: 0
Module: 0
Group: 0
Control: BT25:1
Data: N24:0
Continuous: N
Length: 64
Step 7 The module receives the BTW data. After decoding the BTW Block

ID number, the module will transfer the BTW buffer data into the

correct location in the modules memory.

Section 2
9
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BTW
Block ID

General
Data
(0 to 3999)

79

80| Output File

95

Event
Initiated
Commands

99

220

Master
Command
List
239

240 Device

Definition
File

247

250| Input File
Map
Module
2 " .
55

Interlocking the Block Transfers

One of the fundamental assumptions that the module makes is that there will be one BTR per
one BTW command. Inthe module, upon completing the BTR instruction, the module jumps
immediately to the BTW instruction. To the programmer who follows our example logic this has
rather minor implications.

Problems arise however when a ladder logic implementation is attempted which does not meet
the module’s block transfer expectations. Specifically, the following must be adhered to when
programming the ladder logic for the module:

PLC Program using BTR/BTW Instructions

In the 1771 types of processors (PLC 2, PLC 3 and PLC 5), the BTR and BTW
Enable bits must be used to enable the Block Transfer Instructions. With this
type of programming, the PLC is guaranteed not to execute two block transfers at
the same time and the BTR and BTW instructions are guaranteed to alternate.

Ample examples of this type of block transfer programming are available in A-B
documentation as well as in the example ladder logic program in the Appendix.




Functional Overview

2.2

BTR BTW

Enable  Enable BTR

I | I Rack: 0
Module: 0
Group: 0
Control:  BT25:0
Data: N23:0
Continuous: N
Length: 64

Data transfer instructions —1
to move data from module
to ladder memory
BTR BTW
Enable  Enable
I | I Data transfer instructions

to move data from ladder
memory to module

BTW

Rack: 0
Module: 0
Group: 0
Control:  BT25:1
Data: N24:0
Continuous: N
Length: 64

Data Flow between MBP Module and the PLC

The following discussion details the flow of data between the two pieces of hardware and other nodes on
the Modbus Plus network under the module’s different operating modes. Note that all four modes can be
operating effectively simultaneously if desired. Under most likely operating cases, the Global In and
Global Out will be operating in conjunction with either the Master or the Slave driver.

2.2.1 Global Data In Mode
When the Global Data In mode is operational, the MBP module is receiving Global In data from
up to 32 other nodes on the Modbus Plus network. Each node is capable of transferring up to 32
words, therefore the MBP is capable of accepting up to 1024 data words in this manner.

The amount of data and from which slaves to collect it from is all User determined through the
setup of a configuration block called the Device Definition File, detailed later in Section 4.

The following flow chart and associated table detail the flow of data into and out of the module.
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1 1
PLC Memory i Backplane Interface | MBP Module
1 1
PLC File ; i
Addresses ' '
(Example only) \ Register
N19:50 BTRBIKID =80 ! Data
BTW Block ID '
Input File !
Data ]

Data . @
| //
|
'

H Input
Status Data ‘\. File
Y (BlockID 80) Global Data
\ Driver
i
| ®
! Status 4_/
ni6 Status |
from Module | BTWBlock D 1 i
|
1 :
D
N20 H ata \'\’Configuraﬁon @
N21 Configuration/_J_,_,.J H
N22 Data \ |
1 1
Step Description
1 The Global In driver read configuration data from the PLC. This data includes the

Device Definition File (Section 4) which includes the node address data, the
number of Global In words and where to put this data in the module’s register
space.

2 During the configuration process, the Input File Map is updated out of the
configuration file. The Input File Map tells the MBP module which data registers in
the module’s register space to feed into the PLC via the Input File Data BTR Block ID
80

3 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 Configuration file and is qualified in
terms of length, etc. the data is accepted

4 Once the data is accepted, the data is transferred into the module’s register space.
The location of the data in the is determined by the user via configuration in the
Device Definition File

5 As the data is read from the other nodes on the network into the module, an
asynchronous process is moving data from the module into the PLC via the BTR
Block ID 80. 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.

6 Status is monitored for each device in the Device Definition File that is expected to
return Global In data to the PLC. This status is updated on an on-going basis and is
transferred to the PLC for processing via the BTR command while the BTR Block ID
values are between 0 and 80

2.2.2 Global Data Out Mode
When the MBP module’s Global Output capability is enabled, up to 32 words of data can be
transferred onto the Modbus Plus network by the MBP module. This data, typically reserved for
high speed data such as for control applications, is passed each time the MBP module receives
the network token.
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The number of words transferred to the Modbus Plus network is User determined through the

Module Configuration Block, detailed later in Section 3.

The following flow chart and associated table detail the flow of data into and out of the module.

1 1
PLC Memory i _Backplane Interface | MBP Module
[ .
PLC File ; E
Addresses ' 1
(Example only) H
BTR Block ID !
BTW Block ID H
H :
H .
H Data H @
i Status
1
N19:0 /
Global Out Status Data H
Data Global Data
Driver

N16

N20
N21
N22

Global

Status

from Module BTW Block ID

Data

out /_/:
(Block 1D 80),
Configuration

Data

\L

1
Configuration/_,:_,_,-f"

1

I

[

Step Description

The Global Output driver reads configuration data from the PLC. This data consists
of the number of words to be transmitted by the MBP 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.

The Global Out data image is updated from the PLC Output File image. Based on
the update rate configured by the user, the Global Out image in the Modbus Plus
chipset will also be udpated

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

The Global Output driver status is updated in the module.

2.2.3 Slave Driver Mode

Section 2
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The Slave Driver Mode allows the MBP module to respond to data read and write commands
issued from 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 MBP module must be able to define a Data Slave Input
Path in the Routing Path. The module supports all 8 Data Slave Input path, but a
Data Slave Path of 0 (zero) will cause the command to be rejected

The following flow chart and associated table detail the flow of data into and out of the module.

PLC Memory Backplane Interface MBP Module
PLC File
Addresses
(Example only)
N18 BTR Block ID
BTW Block ID Register
Read Data 4\ Data
Data ‘_'/ @
N17 g
Status Data
Write Data Slave
Mode
Driver
Status »

N1 Status @

from Module BTW Block ID

Data ) )
N20 \Conflguraﬂon
N21 Configuration_/_’_,_,_/‘v
N22 Data
Step Description
1 A Host device, such as a Modicon PLC or an MMI package issues a read or write

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

2 Once the MBP module accepts the command, the data is immediately transferred to
or from the module. If the command is a Read command, the data is read out of the
module’s register space and appended to the response, and if the command is a
Write command, the data is written directly into the module’s register space

3 Once 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 data block which allow a ladder logic
program to determine the level of activity to the Slave Driver.
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2.2.4 Master Driver Mode
In the Master Mode of operation, the MBP module is responsible for issuing read or write
commands to other devices on the Modbus Plus network. These commands are User
configured in the MBP module via the Master Command List. Command status is returned to the
PLC on an individual command basis.

The MBP 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 detail the flow of data into and out of the module.

1 1
PLC Memory i Backplane Interface | MBP Module
1 1
PLCFile ; i
Addresses ' 1
(Example only)
N18 BTR Block ID
BTW Block ID Register
Read Data 6\ E Data
\ Data |
| ® O
H Status Data
Write Data i Master
H Mode
Driver :
h Status \_,»
N1 Status ;
from Module i |—BTWBlockID
!
H Data \:\’ i _ Command List
N20 ' IConfiguration
N21 Configuration/_J_,_,.J H
N22 Data ) ]
[ i
Step Description
1 The Master driver obtains configuration data from the PLC via the BTW transfer

(Block 1D 220 to 255). 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 (See Section 6 for Master Mode
configuration)

2 Once configured, 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 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
register space, assuming a read command.

5 Status is returned to the PLC via the BTR command w hile the BTR Block ID is
between 0 and 80 for each command in the Master Command List
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3

3.1

Module Configuration

In order for the MBP module to function in any of its possible modes, a minimum amount of configuration
data must be transferred to the module. The table and diagram below provides an overview of the
different types of configuration data that the module will require, depending on the operating modes to be

supported.
BTW
Block ID
220
Master
Command
List
239
240 Device
Definition
File
247
250| Input File
Map
255 Module
Configuration
BTW Functional Detailed
Block Modes In
ID Affected Name Description Section
Global In General Module This section of the configuration data contains the
255 Global Out | Configuration generic module configuration data, and must be 3.1
Slave configured for the module to operate at all
Master
Global In Input File Map If the module’s Input File is to be used to transfer
250 data from the modulel to the PLC, then this section 6.2
of configuration data must be setup. This is
detailed in a later section
240 Global In Device Definition If the module’s Global Input or Master Mode
to Master functionality is to be used, then this section of 4.2
247 configuration data must be setup. This is detailed
in a later section
220 Master Master Command List If the module’s Master Mode functionality is to be
to used, then the Master Command List must be 8.2
239 setup. This is detailed in a later section.

General Module Configuration - Block ID 255
The Module Configuration Data contains the ‘generic’ configuration data for the MBP module. This

section of configuration data must be setup by the User and transferred to the module in order for the
module to function correctly.

IMPORTANT NOTE

The MBP module will not function correctly until the Module
Configuration Data is received from the PLC with at least the Local
Modbus Plus Node Address set to a valid value.

Section 3
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The MBP module must be configured at least once when the card is first powered up, and any time

thereafter when the parameters must be changed.

Power Up

On power up, the module enters into a logical loop waiting to receive configuration data from the
processor. While waiting, the module sets the second word of the BTR buffer (the BTW Block ID) to 255,
telling the processor that the module must be configured before anything else will be done. The module
will continuously perform block transfers until the communications configuration parameters block is
received. Upon receipt, the module will begin execution of the command list if present, or begin looking

for the command list from the processor.

Changing parameters during operation

Changing values in the configuration table can be done at any time. The module does not accept
any of the changes until the ‘re-configuration’ process is initiated. This can be accomplished in

several ways, including:
1. Cycle power to the rack

2. Press the reset pushbutton on the module

3. Move 255 into BTW Block ID position (See example logic when B3/0 is set)
During this process, the ‘CFG’ LED will toggle, giving a visual indication that the module has received the

configuration block.

Example MBP Value

Ladder | Modbus For

Addres | Addres Example
5 S Logic Name

Description

N20:0 44211 0 Configuration Control

(Not accessible via PLC)

The MBP module will monitor this word and when written
into by a Modbus Plus host, controls if new configuration
values are to be accepted into the module.

This value is not accessible from the PLC and may only
be written into from the module side through the Modbus
Plus port. Normally this value will be used by the 3305-
S/W configuration utility to configure the MBP module.

The actions controlled by the word are bit mapped into
the register as follows:
Bit Mask
0 0x01

Description
Reconfigure module
using all
config data from PLC
1 0x02 Store all configuration
data from
module in PLC
(usually initiated
by 3305-S/W utility)
2 0x04 Submit values in
memory for
testing. This does not
store the
values in the PLC
(usually
initiated by 3305-S/W

utility)

N20:1 44212 2 Modbus Plus Node
(must Address

This value defines the Modbus Plus Node Address for
the MBP module. A valid node address must be entered
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match dip
switch
settings)

(1to 64)

for the module to operate, and the address must be
unique on the network. Valid values are between 1 and
64, inclusive.

Note that the value entered in the data table must match
the value selected by the dip switches at the top of the
module.

N20:2

44213

32

Global Output File Length
(Oor1to32)

This value defines the number of data words to transfer
from the PLC Output Image to the Global Output data
block transmitted from the MBP module onto the Modbus
Plus network . Valid values are between 0 and 32,
inclusive.

Note that this value does not alter the need to configure
the physical slot for 32 words of Output Data. The MBP
module must be configured in its slot with 32 words for
the processor to operate.

(Continued)

Example
Ladder
Addres
s

MBP
Modbus
Addres

S

Value
For
Example
Logic

Name

Description

N20:3

44214

3
(every 4"

BTW)

BTW Global Out Update
Frequency
(BTW Block ID 80 Update)

This value defines how many regular data Block
Transfers (BTW Block ID 0 to 79) will occur between
Global Output (BTW Block ID 80) transfers.

The value is provided for performance optimization
purposes. A value of 0 will default to a frequency of 5
(every 6" Block Transfer) if the Global Out File Length is
greater than 0.

Valid values in this field can range from 0 to 32767, but
normal operating values will range from 1 to 5 transfers

Example:
A Frequency configuration value of 3 will configure the

transfer of 1 Global Output block every 4™ BTW transfer.

N20:4

44215

32

Input File Length
(Oor1to32)

This value defines the number of words to be
transferred by the MBP module into the PLC Input File.
Valid values range from 0 to 32 words, inclusive.

Note that this value does not alter the need to configure
the physical slot for 32 words of Input Data. The MBP
module must be configured in its slot with 32 words for
the processor to operate.

N20:5

44216

3
(every 4"
BTR)

BTR Input File Update
Frequency
(BTR Block ID 80 Update)

This value defines how many regular data Block
Transfers (BTR Block ID 0 to 79) will occur between
Input File (BTR Block ID 80) transfers.

The value is provided for performance optimization
purposes. A value of 0 will default to a frequency of 5
(every 6" BTR transfer) if the Input File Length is greater
than 0.

Valid values in this field can range from 0 to 32767, but
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normal operating values will range from 1 to 5 transfers

Example:
A Frequency configuration value of 3 will configure the

transfer of 1 Input File block (BTR Block ID 80) every 4™
BTR transfer.

N20:6

44217

(1 sec)

Global In Update Timeout

This value defines the timeout period for receiving Global
In Data from other nodes on the network. Once the
timeout period has been exceeded, the Timeout Error will
be returned in the Global In Update Status data block.

A value of 0 will default to 1000 milliseconds (1 second).
Valid values will range from 0 to 65535. Normally
acceptable values will range from 50 to 5000
milliseconds. The low end of the range will depend on
the number of nodes on the network. Note that using
too small of a non-zero value will cause the Timeout
Error to occur continuously.

N20:7
To
N20:9

44218

44220

Spare

Not assigned at this time.

(Continued)

Example
Ladder
Addres
s

MBP
Modbus
Addres

S

Value
For
Example
Logic

Name

Description

N20:10

44221

2

Number of Nodes Defined
in the Device Definition File
(See Section 4)

This value is for performance enhancement purposes.
The Device Definition File will accept up to 32 entries
(other devices on the network). In order to improve
performance, if fewer units are defined, enter the actual
number of nodes in the Device Definition File. Valid
values range from 0 to 32, inclusive.

N20:11

44222

10

Number of Master
Commands

This value defines the effective length of the Master
Command List The maximum length is 100 commands,
but in order to improve performance, the actual number
of commands should be entered.

Valid values range from 0 to 100, inclusive.

N20:12

44223

Number of Master Data
Paths Maximum

This value defines the number of Master Data Paths that
will be made available to the MBP module’s Master Mode
driver by the Modbus Plus chipset.

At this time, this value is for performance tuning
purposes. Valid values range from 1to 8. A O will
default to 8. Note that this configuration parameter may
be deleted in the future if minimum benefit is found during
extended field use.

N20:13

44224

(1 sec)

Master Command Timeout
Preset

This value defines the timeout for receiving a response
to a command issued out of the Master Command List.
Once the timeout period has been exceeded, the Timeout
Error will be returned in the Master Command List Status
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registers.

A value of 0 will default to 1000 milliseconds (1 second).
Valid values will range from 0 to 65535. Normally
acceptable values will range from 200 to 5000
milliseconds. The low end of the range will depend on
the number of nodes on the network. Note that using
too small of a non-zero value will cause the Timeout
Error to occur continuously.

N20:14

44225

0
(Modbus
Plus
operates
when PLC
not in
RUN)

Modbus Plus Action on
PLC Not In Run

This value determines the failure mode of the Modbus
Plus communication ports when the PLC is not running
(i.e., either in PGM or in Fault).

Valid values are 0 and 1, with the meanings as follows:
Value Description
0 Modbus Plus port continues to
operate when the PLC is not in RUN
1 Modbus Plus port shuts down when
the PLC is not in RUN

N20:15
To
N20:19

44226

44230

Spare

Not assigned at this time

N20:20

44231

Read Block ID Start

This value determines the starting BTR Block ID number
that will be returned from the module. As an example, if
the ladder logic needs to receive Blocks 2 through 5
from the module, the parameter should be configured
with a ‘2’ and the Read Block Count should be set to ‘4'.
Valid values range from 0 to 79.

(Continued)

Example
Ladder
Addres
s

MBP
Module
Addres

s

Value
For
Example
Logic

Name

Description

N20:21

44232

7

Read Block Cnt

This value represents the number of 50 w ord data
blocks that are to be transferred from the MBP Module to
the processor. The blocks returned from the module
start with the value entered in the Read Bock ID Start
parameter and increment from there. The maximum block
count is 80.

As an example, a value of 5 with a Read Block ID Start
of 2 will return BTR Block ID data blocks:

Read Block ID Start + 0 =2

Read Block ID Start + 1 =3

Read Block ID Start + 2 =4

Read Block ID Start + 3=5

Read Block ID Start + 4=6

If a value greater than 80 is entered, the
MBP module sets the value to 80

N20:22

44233

10

Write Block ID Start

This value determines the starting BTW Block ID that the
module will generate. As an example, if the ladder logic
needs to write into Blocks 4 and 5 to the module, this
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3.2

3.3

parameter should be set to ‘4’ and the Write Block Count
should be set to ‘2. Valid values range from 0 to 79.

N20:23 44234 3 Write Block Cnt This value represents the number of 50 word data
blocks that are to be transferred from the processor to
the MBP Module. The blocks written to the module start
with the value entered in the Write Bock ID Start

count is 80.

As an example, if a value of 2 is entered with a Write
Block Start value of 4, the MBP will generate:

Write Block ID Start + 0 = 4

Write Block ID Start + 1 =5

If a value greater than 80 is entered, the
module will set the value to 80

N20:24 44235 Spare Not assigned at this time
To -
N20:39 44250

Writing Configuration Data to the Module
In order to transfer the Module Configuration Data Block to the MBP module, a minimum amount of ladder
logic must be entered in the PLC.

The logic required for the example provided with the module is as follows:

EQU N240 COP “4n20:0 Copy the Module Configuration data file from the PLC
25'5 #N24:1 to the BTW Data buffer. The Unlatch of the User Config
40 Bit is only needed if used in the application.

B3/0

4[ U ]— Clear the User Configuration Bit

Note that this logic must be located within the BTW/BTR Enable interlock bits in order to function correctly.
Please see example logic in Appendix E.

Reading Configuration Data from the Module

When an external utility is writing configuration data to the MBP module (such as the 3305-S/W
Configuration Utility), the configuration data (all of it) must be saved in the PLC processor’'s memory for
module initialization after reset or power fail. The MBP module does not use battery-backed memory to
store the configuration values, therefore a valid configuration must be received from the PLC in order for
the module to function properly.

The ladder logic required to back-up the configuration data for the example application provided with the
module is as follows: (Only required is using 3305-SW utility)

EQU N23:0 cop #N23:2 Copy the Module Configuration data file from the
25'5 #N20:0 BTR Data buffer to the PLC when the BTR Block ID
40 (N23:0) is equal to 255

Note that this logic must be located within the BTW/BTR Enable interlock bits in order to function correctly.
Please see example logic in Appendix E.
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