Purpose of the Document

Who Should Use
This Document

Application Solution

Using Logix5000 Controllers as Masters or
Slaves on Modbus

This application solution, and the associated RSLogix 5000 project
files, help you use Logix5000™ controllers as Modbus™ RTU masters
or slaves.

The term Logix5000 controller refers to any controller that is based on
the Logix5000 operating system, such as:

e ControlLogix® controllers (1756)
e CompactLogix™ controllers (1769)
e FlexLogix™ controllers (1794)

e PowerFlex® 7008 with DriveLogix™ controllers

The sample RSLogix™ 5000 projects provided with this solution use
ControlLogix controllers. However, you can use the controller tags,
periodic tasks and user-defined data types (described later in this
document) with any Logix5000 controller.

This manual is intended for individuals who program applications that
use Logix5000 controllers on Modbus, such as:

e software engineers
e control engineers

e application engineers
You should be familiar with:

e Logix5000 controllers
e RSLogix 5000
e Modbus RTU

T e d [his application solution is intended for experienced
Modbus users.
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Before You Begin

Publication CIG-AP129A-EN-P - February 2004

Before you use this application solution, consider the following:

e Application Solution Disclaimer

e Controller Serial Port Unvailable as a Programming Connection
If Used as a Master on Modbus

e Subset of Modbus Function Codes
e Automatic Conversion of Little Endian Data to Big Endian Data

e Connect Logix5000 Controller to RS485 Network Via
1761-NETAIC

e Sample Files in RSLogix 5000 v13 Format

Application Solution Disclaimer

All information is provided "AS IS" — No warranty or implied
merchantability.

Controller Serial Port Unvailable as a Programming Connection If
Used as a Master on Modbus

When you use your Logix5000 controller as a master on Modbus, as
described beginning on page 5, you must change your controller’s
mode to User. In this case, your controller’s serial port is unavailable
as a programming connection.
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Subset of Modbus Function Codes

This solution only supports a subset of Modbus function codes.
Table 1 describes the function codes this solution supports.

Table 1
Function code: |Name: Data level: Description:

01 Read Coils Bit level This function code is used to read from 1 to 2000 contiguous status
of coils in a remote device. The coils in the response message are
packed as one coil per bit of the data field.
0=0FF
1=0N

02 Read Discrete Inputs This function code is used to read from 1 to 2000 contiguous status
of discrete inputs in a remote device. The discrete inputs in the
response message are packed as one input per bit of the data field.
0=0FF
1=0N

05 Write Single Coll This function code is used to write a single output to either ON or
OFF in a remote device.
0=0FF
1=0N

15 Write Multiple Coils This function code is used to force each coil in a sequence of coils to
either ON or OFF in a remote device.
0=0FF
1=0N

03 Read Holding Registers Word (16-bit) This function code is used to read the contents of a contiguous block

level of holding registers in a remote device.

04 Read Input Registers This function code is used to read from 1 up to 120 contiguous input
registers in a remote device.

06 Write Single Register This function code is used to write a single holding register in a
remote device.

16 Write Multiple Registers This function code is used to write from 1 up to 120 contiguous
registers in a remote device.

IMPORTANT

This solution only supports Modbus RTU
transmission mode. Modbus ASCII transmission
mode is not supported.

The Modbus protocol specification is available at:

http://www.modbus.org
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Automatic Conversion of Little Endian Data to Big Endian Data

The solution automatically converts data from the format used on
Modbus format (.e., little endian) to the format used with Logix5000
controllers (i.e., big endian). You do not need to convert any of the
values you receive in your project.

Connect Logix5000 Controller to RS485 Network Via 1761-NETAIC

Use the AIC+ Advanced Interface Converter (1761-NET-AIC) to
connect your Logix5000 controller to the RS485 network. For more
information on how to use the 1761-NET-AIC converter, see the
following publications:

e Advanced Interface Converter (AIC+) Installation Instructions,
publication 1761-IN002

e Advanced Interface Converter (AIC+) User Manual, publication
1761-6.4

You can view, download or order these publications from:

http://www.theautomationbookstore.com.

Sample Files in RSLogix 5000 v13 Format

The RSLogix 5000 project files associated with this solution use
RSLogix 5000, version 13. To use these files with an RSLogix 5000
version previous to 13, you must use the Import/Export function.

We recommend you use this solution with RSLogix 5000, version 13 or
greater. Remember, your Logix5000 controller must use a firmware
revision that matches the RSLogix 5000 version (i.e., we recommend
you upgrade your Logix5000 controller to firmware revision 13.x or
greater to use this solution.
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Using this
Application Solution

Using Logix5000 Controllers
as Masters on Modbus

There are two parts to this solution.

This section: Uses this RSLogix 5000 project: | Begins on:
Using Logix5000 Controllers as ModbusMaster. ACD page 5
Masters on Modbus

Using Logix5000 Controllers as ModbusSlave.ACD page 22
Slaves on Modbus

The ACD files give you:

e controller tags
e periodic tasks
¢ user-defined data types (in the ModbusMaster.ACD file only)

that you can copy into your RSLogix 5000 project to communicate

with the Logix5000 controllers via Modbus RTU function codes (e.g.
Read Coil Status).

The ModbusMaster.ACD file helps you use a Logix5000 controller as a
master on Modbus. The ACD file contains:

e 11 controller tags
e 1 periodic task
e 2 user-defined data types

You must do the following tasks to use an Logix5000 controller as a
master on Modbus:

1. Copy User-Defined Data Types From the ModbusMaster. ACD
File to Your RSLogix 5000 Project

2. Copy Controller Tags From the ModbusMaster.ACD File to Your
RSLogix 5000 Project

3. Copy ModTask From the ModbusMaster.ACD File to Your
RSLogix 5000 Project

4. Configure the Controller’s Communication Port
5. Configure the New Controller Tags
6. Enable the New Program

7. Verify that Your RSLogix 5000 Project is Working
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6 Using Logix5000 Controllers as Masters or Slaves on Modbus

Copy User-Defined Data Types From the ModbusMaster.ACD File
to Your RSLogix 5000 Project

Do the following steps:
1. Start RSLogix 5000.

2. Open the ModbusMaster. ACD file. The ACD file is available at
either of the following locations:

e Allen-Bradley Channel Extranet - Download the file from the
United States Channel Extranet.

e Vendor Sample Project PDF - Access the PDF via the Help
menu in RSLogix 5000.

3. Open your RSLogix 5000 project in a second instance of
RSLogix 5000.

4. Copy the following user-defined data types (UDTSs):

e Mod_Command_Structure
e Mod_Status

from the ModbusMaster.ACD file. You can only copy one UDT
at a time, so repeat the process below for the second UDT.

£} R5Logix 5000 - Modbus_Master in ModbusMaster.ACD [17.
File Edt Wiew Search Logic Communications Tools Window

EEENEEEE
Difline 0. F RUN S— e [

No Forces » FEET @
Mo Edits = i M‘ﬂ _IH L=}
41| #| 4 Favor

=3 Controller Modbus_Master
Controller Tags
(3 controller Fault Handler
(231 Power-Up Handler
B Tasks
(59 ModTask
L% Modbus_Interface
(23 Unscheduled Programs
=5 Motion Groups

A. Open the User-Defined Data

(23 Ungrouped Axes
Types folder. o tngrouped
‘ﬁ Data Types
. . . 15 5 User-
B. Right-click on the first UDT. g I - —
% Strings e Copy Chri+C
. = Cgp P aste q
C. Click Copy. et s

Delete Del
23 1J0 Configuration
Moritor Tags
Cross Reference  CtrHE

Print. 3

Properties
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5. Paste the UDT into your RSLogix 5000 project.

[l 72 RsLogix 5000 - My_Modbus_project [1756-L63]
Fle Edt View Search Logic Communications Too

IEEENEEEEEE
| Difline . 7 AUN

]
[ -
NoForcss b |~ OK =

——= "
Mo Edits = - ‘Eg

Fedundancy 00 i

=45 Contraller My_Modbus_project
Controller Tags

23 Controller Fault Handler
{77 Power-Up Handler

B4 Tasks

3-8 MainTask

23 MainProgram
Unscheduled Frograms

.

C.l

I« la

= Mation Groups

423 Ungrouped Axes
(3 Trends

A. Right-click on the User-Defined = fhg‘?f””“

Data Types folder.

: Hew Data Type. .
-, Strings it L
L Predefing ¥ (0 Ctrx

L Module-L
2 Copy Chrl+C
H &= Fig
B. Click Paste. e e

You can only paste one UDT at a time.

6. Repeat the previous Copy/Paste steps for the second UDT.
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Copy Controller Tags From the ModbusMaster.ACD File to Your
RSLogix 5000 Project

Do the following steps to copy the controller tags to your
Modbus program.

1. Copy the controller tags from the ModbusMaster.ACD file.

SLogix 5000 - Modbus_Master in Md

File Edit Yiew Search Logic Communic

IBEEEEEELER

g
| DHfline . M RUN =
" Mo Forces k. I':gAKT

o Edits 2 =i

=23 Contraller Madbus_Master
Contraller Tags
[ Controller Faule Handler

A. Double-click on

Controller Tags in the Tl Poweruip Hendier
1 -5 Tasks
Modbus master file. £ ModTack

3 Modbus_Inkerface
-3 Unscheduled Programs

SLogix 5000 - Modbus_Master in ModbusMaster.ACD [1756-L1T* =13
File Edit View Search Logic Communications Tools ‘Window Help

|al=E & sl ol 00 Rl e @la
e L BRI
" Mo Forces k: ; oK qP
MoEds @ o Het]e]| e e o o
1 ﬂ 4] ¥ |} Favorites £ Bit Timer/CoLriter InprLat Ot COmpare:
B. Make sure you are in N | RN TR S ET e
the Tag EditOf. =15 Contraller Madbus_Master # Controller Tags - Modbus_Master{controller) )
| Eg:::g::: ;:E; dander | Seops: | Madbus_Masterlcon =] Shaw: [Show A1 =l Son [TegMame =
H H 1 [Z3 Power-Up Handler Tag Mame . | Aliss For Baze Tag
C. Highlight the 11 = Tasks - o oo BOOL
controller tags. £ podrask DINT

-8 Modbus_Interface
(2 Unscheduled Programs
{25 Motion Groups

]
DINT

i}

EERE

D. Copy the tags using (B3 Ungrouped Axes DINT
-~ Trends
the CTRL + C 145 Data Types
keystroke. e e s

-8 Mod_status
- strings
- Predefined
-7 Madile-Fefined

ad [ [ [[]]
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A. Double-click on
Controller Tags in
your project.

-p

B. Make sure you are in
the Tag Editor.

C. Make sure you are
pasting the tags into
the controller scope.

D. Right-click on the
bottom tag line.

E. Click Paste in

your project.

2. Paste the controller tags into your RSLogix 5000 project.

i SLogix 5000 - My_Modbus_project [|
File Edit Wew Search Logic <Communics

| a=E| 8 4= <

" Offline 0. T RUN [ |
Mo Forces | I ok
I par

. Mo Edits % il
Redundaney 0

B3 Controller My _Modbus_project

s
-+[E3 Contraller Fault Handler
¢ 5[ Power-Up Handler
1] Tasks

] E% MainTask

% RSLogix 5000 - My_Modbus_project [1756-L63T*

File - Edit = Wiew Search ' Logic = Communications ~ Tools  indow - Help

R NS

EECTE TSRS

Offline f. © RUN
Mo Forces k. F gAKT
Mo Edits

=10

Redundancy 00

E| Path: |<none>

A eiled| vl olol
ll <|>|\Favor'nes

=425 Contraller My_Modbus_project
Controller Tags

Controller Tags - My_Modbus_project{controlle

pe: IMyﬁModbusﬁproiect 'I Shgw:ISHDW All

[ Cortroller Fault Handler

23 Power-Up Handler

5] Tasks

@ MainTask

Cﬁ; MainProgram

53 Unscheduled Pragrams
okion Groups

= | Ungrouped Axes

[ Trends

5] Data Tvpes
= ﬁ User-Defined
[l Mod_Cammand_Struckure
Mod_Status
Cﬂ, Strings
Cﬂ, Predefined
Cﬂ, Module-Defined

a 1j0 Configuration
I [1]17s6-1B16D
[2] 1 1756-CHBRJE Local_Contr

|P | Tag Mame o | dlias F
Maritor Tag
Edit Tag Properties Alt+Enter

Edit Data Type
Create Tag which aliases
! Trend Tag

G0 o Cross Reference Chrl+E
G0 ko Axis Wizard

50 ko Axis Properties

5o ta Coordinate Syskem Wizard
G0 to Coordinate System Properties
530 ko Motion Group Wizard

30 ko Mokion Group Properties

5o ko PID Properties

50 ko Message Properties

5o to CamfCam Profile Editor

Go to Oukput Carn Editor

Go to Message Path Editor

Go To... Chrl+i5
Options. ..
41 E
S cut Chrl4+
Insert Clipboard contents MCDDY Chrl+C
@ N T TR
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New controller tags

RSLogix 5000 keep the new tags together in your RSLogix 5000 project
because all 11 tags use a ‘Mod_’ prefix, as shown below.

SLogix 5000 - My_Modbus_project [1756-L63]* _of x|

File Edit Wiew Search Logic Communications Tools ‘Wwindow Help
al=al & sl ol T -] Sleln|F ME| @l

Offline: . FRUN E‘ Fath I<none> ;Iﬂ
MoFoces b, ": 0K
E o o el s lwlofolo] i
Fiedundancy B i 4| ¥|\Favorites {BR A TimeriConter A Input/Outpit A Compare.

=251 Contraller My_Modbus_project # Controller Tags - My_Modbus_project{controller) I ] |

Controller Tags

(3 Controller Fault Handler

“.-[C0 Pawer-Up Handler

-] Tasks

E@ MainTask.

@08 ManProgram

*..[23 Unscheduled Programs
5] Motion Groups

L[ Ungrouped Axes

Trends

Data Types

E@ User-Defined

Mod_Status
L3 strings

Mod_Command_Structure
-Cormand r

Geope: | My_Modbus_project ¥ | Show: |ShowAll vI Sort | Tag Name 'I

[»

in your Modbus file.
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R Predeted
Cﬂ Module-Defined
If0 Configuration
[1] 175616160

L s

Lo [3] 175616161

[2] 1 1756-CHBR/E Local_Contr

2 « [T\ Menitor Tags A Edit Tags /

[IEX) |

P | Tag Mame & | Alias For Base Tag Type Style
[#-Local:1:.C AB:1756_DI_DC_
F-LocalT:l AB:1756_DI_DC_

[+ Local:3:C AB:1756_DI:C:0
[+ Local:3:| AB:1756_DEI:0
Mod_Active BOOL Decimal

[ |#-Mod_Crd_Mumber DINT Decimal
[+-Mad_Commands Mad_Command_S...

™ |F-Mod_Commdiax DINT Decimal
[H-tod_Data_Sway_Max DINT Decimal
[-Mod_Data_Coilsd INT[250] Decimal

e - Mod_Data_Contacts1 INT[250] Decimal
[+]-Mod_Data_InpReg3 INT[250] Decimal
[+]-tod_DataHoldRegd INT[250] Decimal

[ |#-Mod_Echo_MaxTime DINT Decimal

I |F-Mod_Scan_Presst DINT Decimal

r

R
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1"

New Modbus Master Controller Tags

Table 4 describes the controller tags you copied from the
ModbusMaster.ACD file to your RSLogix 5000 project.

Table 2
Tag name: Tag type: Description: Valid values:
Mod_Active BOOL This tag determines whether your | 0 = Do not run the program (default)

project runs the new program in a

Logix5000 controller. 1 =Run the program

This tag =0 (i.e., the solution is

disabled) by default, and you must

change the tag to 1 to run the

solution.

Mod_Cmd_Number DINT Number of command elements (i.e., | Any value from 1 - 40

Mod_Commands tag) scanned. For

example, if you set this tag =5, the

controller only scans command

elements 0 through 4 and ignores

command elements 5 - 39.

This number should match the

number of command elements used

in your project.

Mod_Commands Command[40] | Command file that contains multiple
user-defined configurable
parameters described below:
Mod_Commands[x].Enable INT Determines if the command 0 = Command element disabled

element is enabled. 1 = Command element enabled always
2 = Command element enabled when
controller reaches the scan number
listed in the
Mod_Commands[x].ScanNumber tag.
3 = Command element enabled only on
the 1st scan

Mod_Commands|[x].EchoReceived INT The master controller writes a 0 = Command element was either

number in this field if the command
element was successfully executed.
The number written matches that
used in the
Mod_Commands[x].Enable tag.

For example, if you set the
Mod_Commands[x].Enable tag = 3,
the controller writes a 3 in this field
if the command element was
executed successfully.

1,2 or 3 = Command element was
successfully executed; typically this
value is 1 because the
Mod_Commands[x].Enable tag is
typically = 1.

the Command element executes.

disabled or did not execute successfully

Write 0 in this field before enabling the
instructions to monitor the change after
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Table 2

Tag name:

Tag type:

Description:

Valid values:

Mod_Commands[x].ScanNumber

INT

Determines at which scan the slave
executes the command element. For
example, if you type a 3 in this tag,
the slave only executes this
command element on scan 3 (out of
10).

This tag is only used if the
Mod_Commands[x].Enable tag = 2.
If the Mod_Commands|x].Enable
tag=_0or 1, this tag is ignored.

Any value from 0 - 12
Default=12

Mod_Commands[x].AddressOffsetin
Master

NT

Sets a word-level offset in the
controller's data table when a read
or write is executed.

This value is added to the value of
the Mod_Commands(x].Starting
Address tag to determine where the
master begins reading or writing
data in its data table.

0 = No offset

Positive nonzero number = Offset

Mod_Commands[x].SlaveAddress

NT

Designates the node number of the
slave where the controller writes
data to and reads data from.

0-255

Mod_Commands[x].FunctionCode

NT

Designates the function code of the
service commanded.

Bit level function codes
01 =Read Coil Status

02 = Read Input Status

05 = Write Single Coil

15 = Write Multiple Coils

Word level function codes
03 = Read Holding Registers
04 = Read Input Registers

06 = Write Single Register

16 = Write Multiple Registers

For a full description of these function
codes, see Table 1 on page 3.
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Table 2

Tag name:

Tag type:

Description:

Valid values:

Mod_Commands|[x].Starting
Address

INT

This value is added to the address
offset (i.e., Mod_Commands(x].
AddressOffsetinMaster tag) to
determine the starting address
when the master reads or writes
data in its data table.

Depending on the command
element’s function code, this value
may be in bits or words. For
example, if thistag=5ina
command element that uses
function code 01 (bit level code -
Read Coils), the address offset is
increased by 5 bits. However, if the
command element uses function
code 03 (word level code - read
holding registers), the address
offset is increased by 5 words.

Application specific

Mod_Commands[x].Numberofpoints

NT

Designates the number of points
that the controller should read or
write.

Depending on the command
element’s function code, this value
may be in bits or words. For
example, if thistag=101ina
command element that uses
function code 03 (word level code -
Read Holding Registers), the
controller reads 10 words.

Application specific

Mod_Commands|[x].Spare1

INT

Not used

Mod_Commands(x].Spare2

INT

Not used

Mod_CommdMax

DINT

Maximum number of commands you
want to use in your program.

40 = default

Mod_Data_Array_Max

DINT

Modbus_Data registers size

Modbus_Data register size

Mod_Data_Coils0

INT[250]

Modbus register - Output bit that
the Modbus master sends to the
slave.

Mod_Data_Contacts1

INT[250]

Modbus register - Input bit that the
Modbus master receives from the
slave.

Mod_Data_InpReg3

INT[250]

Modbus register - Input registers
that the Modbus master receives
from the slave.

Mod_Data_HoldReg4

INT[250]

Modbus register - Qutput registers
that the Modbus master sends to
the slave.
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Table 2
Tag name: Tag type: Description: Valid values:
Mod_Echo_MaxTime DINT Maximum time (milliseconds) for We recommend you set this time

the master to wait for a echo from a | greater than the time it takes to send
slave before determining the slave | the longest MSG in your project.
node is missing.

Mod_Scan_Preset DINT Number of scans the master should |0 - 40
perform. We recommend at least 2.

Copy ModTask From the ModbusMaster.ACD File to Your
RSLogix 5000 Project

After you have copied the new UDTs and controller tags into your
RSLogix 5000 project, you must copy the ModTask task, and its
corresponding Modbus_Interface program, to your RSLogix 5000
project.

T gl [he ModTask is configured as a Periodic task with a
Period = 9ms. We determined this period to allow for

the best performance of the solution. If you would
like this solution to use less controller resources,
increase the period.

Do these steps to copy the task.

1. Copy the ModTask task from the ModbusMaster.ACD file.

% RSLogix 5000 - Modbus_Master in Modbus™M4
Fle Edt Yiew Search Logic Communications ]

| Bl=(a] 5 sl=le] =l
Diffine 0, T Aon EI
1} l

NoForcss b F”K
Mo Edits = - ‘Eg _|
i}

roller Madbus_Master
ontrollsr Tags
ontrollsr Faulk Handlsr
{27 Power-Up Handler
L=

A. Right-click on

ModTask. . p——
. - Chrl+y
B. Click Copy. J e e o
B4 User-Di e
Ll Mo Cross Reference  Cri+E
[ Mo -
-, strings Properties
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A. Right-click on Task.

B. Click Paste.

A. Right-click on
Modbus_Interface.

B. Click Copy.

A. Right-click on
ModTask.

B. Click Paste.

2. Paste the ModTask task into your RSLogix 5000 project.

RSLogix 5000 - My _Modbus_Proj

LCarr

| =

| Eile Edt ¥iew Search Logic
| al=(E] 2] o=
! Dffline . T RUN
e o

| Mo Edits =y = o

|

Controller Tags
[T Controller Fault Handler
L..[23 Power-Up Handler

M Mew Task..

Capy

B0t [t
[t

Elﬁ Controller My_kodbus_Project

3. Copy the Modbus_Interface program from the
ModbusMaster.ACD file.

Il 7 RsLogix 5000 - Modbus_Master in ModbusMa:

ster.ACD [1756-L1]*

Fle Edt Yiew Search Logic Communications Tools indow Help

YIS =T O =T | -

| Difline 0. ¥ RUN — ath'l(nnne>
NoForces b FE‘:T 4}’ i
Wobdie &b e R
[P
ll 4| ¥ |\ Favorites £BT A Trmeric

=-E3 Controller Modbus_Master
Controller Tags
3 Controller Fault Handler
{77 Power-Up Handler
45T Tasks

-5 ModTask

57 Ungrouped Azes
E

Hew Routine...

[ Unscheduled Program

otion Groups o

Chrl+a

Chrl+C

4. Paste the Modbus_Interface program into the ModTask task in
your RSLogix 5000 project.

RS5Logix 5000 - My _Modbus_Proj

ect [1756

File Edit “iew Search Logic Communications

EEEEREEEE

Dffline J. I RUN
Mo Forces b, FDK
5 | BAT
No Edits =% Ol

s

W

a

=15 Cortroller My_Modbus_Project
: Controller Tags

23 Contraller Fault Handler
-3 Power-Up Handler

-3 Tasks

B8 MainT ask

- @B MainProgram

Mews Program...

Cut
i Copy
----- 3 Trends
|;|QJ Data ygs
Eﬁ UserDef

Chil+
Clrl+
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Configure the Controller's Communication Port

After you copy the new UDTs, controller tags, ModTask task and
Modbus_Interface program into your RSLogix 5000 project, configure
the communication port for the Logix5000 controller in your
RSLogix 5000 project.

Do these steps to configure your controller’s communication port.

1. Access the controller’s properties.

[-' RSLogix 5000 - My _Modbus_Project [1756-L1]

Fle Edit View Seach Logic Communications Tools

EECIE R EE

Offline fl, © RUN ]

Mo Forces b, ::DK @
Mo Edits 2 |—|B;;T ﬂ ||
Il sivl
S —— =

A. Right-click on ety
your controller. Generate Report

Print 3

B. Click Properties.

Minor Fauls | Date/Time | Advanced | SFCEwecution | Fie | Memoy |
A. C||Ck on the Serial fremer > Setisl Port | System Protocol | User Pratacol I b ajor Faults
Port tab. Mads: [System 7] e T Vel
Baud Rate: |
B.Use the pulldown 7000
menu to change the Ea,.ty. [Hore =]
mode to User. Stop Bk [ =

Cantrol Line: Mo Handshake 'I

7| EonfinunusEarmier

ATS Send Delay: [0 (%20 ms)
RTS Off Delay 0 (%20 ms)

C. If you need to change
your Read/Write
Buffer Size, apply
your changes and
move to step 3 on
page 17.

ak. I Cancel Aol Help

D. If you do not need to
change your
Read/Write Buffer
Size, click OK and
move to page 17.
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A. Click on the User
Protocol tab.

B. Change the
Read/Write Buffer
Size to accommodate
your project.

C. Click OK.

3. If necessary, configure the User Protocol tab.

Your controller’s default Read/Write Buffer Size = 82 bytes. If
you expect to read and write more data than that in your
RSLogix 5000 project, increase this buffer size to accommodate
your project.

7 Controller Properties - My_Modbus_Project

Iinor Faults I Date/Time: | Advanced I SFCExecution | File I Memary |
frerere—|— S Po—|— Syt Prooe-  User Protocol | Majar Faulis
Pratacal: IASCII 'I
" |82 33 [Bytes)
Temnination Character 1: IIS" 2 |‘$FF‘
Append Character 1 |I$" 2 |‘$‘I
™ HOMNA0FF
™ Echo Mode

Cancel | Apply I Help

Configure the New Controller Tags

Once the new controller tags are copied into your RSLogix 5000
project, you need to configure the tag described in Table 3:

Table 3
This tag: is configured once per:
Mod_Number_of_Instr project
Mod_Commands[x].Enable command

Mod_Commands[x].ScanNumber

Mod_Commands[x].AddressOffsetinMaster

Mod_Commands[x].SlaveAddress

Mod_Commands[x].FunctionCode

Mod_Commands|[x].StartingAddress

Mod_Commands[x].Numberofpoints

Before you configure the tags listed above, make sure you understand
how a Modbus master uses the tag configuration to read data from,

and write data to, its data table.
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lag Arrays in Modbus Master Data Table

There are 4 tag arrays in Modbus master data tables, one for each of
the following:

e Coil data (Mod_Data_Coils0 tags) - data is read from or written
into this array in bit format

e Contact data (Mod_Data_Contactsl tags) - data is written to this
array in bit format

e Input Register data (Mod_Data_InpReg3 tags) - data is written to
this array in word format

e Hold Register data (Mod_DataHoldReg4 tags) - data is read from
or written into this array in bit format

Depending on how you configure the Mod_Commands tags in this
solution, the Modbus master:

e uses 1 of its 4 arrays at a time (determined by the function code)

e reads data from, or writes data to, a specific location
(determined by the address offset and the starting address)

e reads or writes a specific amount of data (determined by the
number of points)

e reads the data (to be written to a slave node) or writes data (that
was read from a slave node) to a specific location

For more information, see the example on page 19.
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m If you want the following to occur when a command is executed:
e the command is always enabled (i.e., occurs with every scan)
e the master writes the coil data beginning at word 2 in the Coil data register
e coil data is read from the Modbus slave at node 2
e the master begins writing at bit 3 of word 2 in the Coil data register

e 32 bits of coil data are read from the slave

Configure your command with these tag values:
e Mod_Commands[0].Enable = 1
¢ Mod_Commands[0]. AddressOffsetinMaster = 2
e Mod_Commands[0].SlaveAddress = 2
e Mod_Commands[0].FunctionCode = 1
e Mod_Commands[0].StartingAddress = 4
e Mod_Commands[0]. Numberofpoints = 32

This example command is shown in the graphic below.

32 bits
(Mod_Commands[0].Numberofpoints = 32)
Coil data register Slave at Node 1
inModbus master ___ of coil data are read
data table (Mod_Commands[0].FunctionCode=01)
Word 0
Word 1 from the slave at node 2
Word 2 - (Mod_Commands[0].SlaveAddress=2) Slave at Node 2
Word 3 MMV >
Word4 [TV
: the coil data is written beginning in word 2
L4 (Mod_Commands[0].AddressOffsetinMaster = 2)
Word 249 m]mm Slave at Node 3
the coil data is written beginning at the 4th coil (bit 3) of word 2
(Mod_Commands|0].StartingAddress = 3)

In this example, the Mod_Commands[0].StartingAddress and
Mod_Commands[0].Numberofpoints tags represent bit values because the Modbus
function code was 01 (Read Coils), a bit level code.

If a word level Modbus function code (e.g. 03 - Read Holding Registers) was used, the
Mod_Commands[0].StartingAddress and Mod_Commands[0]. Numberofpoints tags would
represent word values. In other words, instead of reading 32 bits of data from the slave,
the master would read 32 words of data from the slave and write 32 words into its data
table, beginning with word 5.
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Do these steps to change the tag values:

1. Access the controller tags.

RSLogix 5000 - My_Modbus_project [|

File Edit View Search Logic Communice

| Bl=(a| & =2 =)o
' Offline 0. I AUN |
No Forces ». ”:DK

e = BAT

No Edits = =0

Redundansy B0

Double-click on Controller
Tags in your project.

[ Power-Up Handler
-5 Tasks
E@ MainTask

2. Select the Monitor Tags tab.

3. Change the tags as necessary. For example, the screen below
shows the Commands[0].Enable tag.

{4 RSLogix 5000 - My_Modbus_project [1756-L63]* -lojx
File Edit ¥ew Search Logic Communications Tools Window Help
‘@ﬁ‘ﬂ = I = e = - - = R [ = ey
Dffline 0. 7 AUN __J| Path: [enone> &
MoFoisss b I':UK . )
] My
NoEdis | -0 A et e ] | e ] 2
Hedurdsroy B ll 4| ¥ | \Favorites £BT £ TmerCourter TNpuLoupal_f_ Compare
-5 Controller My_Modbus_project ntroller Tags - My_Modbus_project(controller) (=] ]
Contraller Tags l——l
Wy Modb t =] Shawr [Show Al - : [Tagn -]
(1 Controller Faul Handler Fean My Modhue proeo e poll | Tag Hae
[ Power-Up Handier Tag Name o | Walue < [FoceMask <[5l Tpe -
=5 Tasks [+-Local1:C Ty d AB1756.
& %‘ MainTask [ Local il T i AE 1756
i 'ia'd’;'a'lpmqram ocal3C TR i AB175E.
odTas
-5 Modbus_Interface [ Locel ) fizl) {E] #B1756.
(1 Unscheduled Frograms Mod Active o Decimal BOOL
5] Motion Groups [ Mod_Crmd_Number B Diccimal DINT
(23 Ungrouped fixes [—-Mod_Commands e e Mod_Con
----- 3 Trends
PSR [ Mod_Commands{0] o o Mod_Can
A. Highlight the tag value. T fresr e ETE et ~— 1 Decid Nt
B Mod Command Struckure (4] Mod_Commands0}E cheReceived 1 Diecimal INT
Mod_Status [+ Mod_Commands{0] Scanhumber [ Decimal INT
B. Type anew value. Ly Strings [+ Mod_Commandsl0)&ddressOfisetinM aster 0 Decimal INT
EB Predefined i) [-Mod_Commands[0] Slavedddress 10 Decimal INT

C. Press the Enterkey.
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The command is always enabled.

Mod_Commands[0].Enable = 1

The command was successfully executed. (The

ing A. BF
controller automatically fills in this number when the NoForcesS b, FgAKT
I Mo Edits =<

command is executed successfully.)
Mod_Commands(0] EchoReceived = 1

The sample screen below uses tags that were configured for the
example on page 19.

SLogix 5000 - My_Modbus_project [1756-L63] - [Controller Tags - My_Modbus_project{controller)]

dit Wiew Search Logic Communications Tools Window Help
FEEEEEEE - Bl [E vE @lc
_| Path: |<n0ne> ;I;{:

* 4 milile] oo o]
Gl 4| »|\Favorites AB A TimeriCounter A NRUHDUGRUEA_Compare

(]
Redundancy B4 \’KL\

=251 Controller My _Modbus_project Scope: IMTE Madbus_project j' Shaw: IShDW Al j Sort: F
The address offset in the master data table is 2 words. | Contraller Tags Tag Name Value -
. Il I dl
Mod._Commands[0]. AddressOffsetinMaster = 2 eppraleer Paul Handir Ftegal 1 i
-Locah\:l\ i
. -Local:3:C S
The slave node address is 4. _LZZ:|_3_| i :
Mod_Commands[0] SlaveAddress = 4 ~idod Active 0
[+ Mod s Number 5
Coil data is read from the slave. kg Eolinznds ool
Mod_Commands[0].FunctionCode = 1 \E}gﬁ%”“\;:ﬁ]m] — s
+-Mod_Coi <[0].Enable 1
. ) A -E50 Data Types [t Mod_Commands[0] EstoRageived \kl_
4 hits (bits because the function code is a bit level 1., User-Defined > 4] Mo Bommandsl0L5 carllumber P
code) are added to the address offset in the master : %ﬁf g:g;g;ne . ] +] Mod_Commands(0] & ssltinaster T,
data table. -, Madule-Defined | BT Mud-Gemmands(0] Slavetddiess o,
Mod_Commands|0]. StartingAddress = 4 =5 O Configuration EbioCommandblOl hnction L
- (0] g - f 11175618160 - Mod_Commands[0].Statinghddress I
) ] -8 1211 1756 CNBRIE Local_Contr [+-Mad_Commands[0] MumberofPaint Pz
32 bits of data are read from the slave and written to —— m B Mod_ Commands[0] Sparel 0
the master data table. [+-tod_Commands[0].5pare2 i]

Mod_Commands[0].Enable = 32

Enable the New Program

Finally, you must enable the new program before it will run. To
enable the new program, you must change the Mod_Active controller
tag to 1.

By default, this tag = 0 so you can load the program (using the steps

described in this document) to your RSLogix5000 project without the
program starting.

Verify that the Modbus_Interface Program is Working

Once you copy everything from the Modbus Master.ACD file into your
RSLogix 5000 project, monitor your controller’s Main Task to make
sure the Modbus_Interface program is returning data correctly.

To see how to monitor your project to make sure it is operating
properly, see page 32.
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Using Log|x5000 Controllers The ModbusSlave.ACD file helps you use a Logix5000 controller as a
slave on Modbus. The ACD file contains:

as Slaves on Modbus

Publication CIG-AP129A-EN-P - February 2004

¢ 10 controller tags

e 1 periodic task

You must do the following tasks to use an Logix5000 controller as a
slave on Modbus:

1.

Copy Controller Tags From the ModbusSlave.ACD File to Your
RSLogix 5000 Project

Copy ModTask From the ModbusSlave.ACD File to Your
RSLogix 5000 Project

Configure New Controller Tag Sizes
Enable the New Program

Verify that Your RSLogix 5000 Project is Working

Copy Controller Tags From the ModbusSlave.ACD File to Your
RSLogix 5000 Project

Do the following steps to copy the controller tags to your
Modbus program.

1.

2.

Start RSLogix 5000.

Open the ModbusSlave.ACD file. The ACD file is available at
either of the following locations:

e Allen-Bradley Channel Extranet - Download the file from the
United States Channel Extranet.

e Vendor Sample Project PDF - Access the PDF via the Help
menu in RSLogix 5000.

Open your RSLogix 5000 project in a second instance of
RSLogix 5000.



Using Logix5000 Controllers as Masters or Slaves on Modbus

23

A. Double-click on
Controller Tags.

B. Select the 10
controller tags.

C. Copy the tags using
the CTRL+C
keystroke.

A. Double-click on
Controller Tags.

4. Copy the controller tags in the ModbusSlave.ACD file.

RSLogix 5000 - ModbusSlavel in ModbusSk
A File Edit

Wiew Search Logic Communicatio

8|=a@| 8| #]=[e| o[

Offline I, ™ RUN ]
Mo Forces b :: gAKT @
Mo Edits = il

a

Unscheduled Programs

; RSLogix 5000 - My_Modbus_project in ModbusSlave.ACD [1756-L1]

File Edit View Search Logic Communications Tools ‘Window Help

I — Y TR

Offline . 7 RUN

el - E B |-

NoFoces b ”:UK 1}

okde B o Al il sl | o] 2
ll 4| | \Favorites (BT £ Timerounter A TpUowpE A Compars

7 £ Contraller My _Modbus_project # Controller Tags - My_Modbus_project{contraller}

Cantroller Tags
I3 Controller Fault Handler
(23 Power-Up Handler

=E5-Fasks
455 MainTask
8 Modbus_slave
(23 Unscheduled Programs
5] Mation Groups
23 Ungrouped Axes
(3 Trends
£5 Data Types
[ user-Defined
L strings
L3, Predefined
L3, Module-Defined
(I3 1fo Configuration

>

i}

-

INT[100]
INT[100]
INT[100]
INT[100]
5l

DINT
DINT
DINT
DINT

File Edit Wiew Search Logic Communications

EIEE R

Offline A. T RUN

I
__— [
No Forces = ™ ok @
NoEds & I BaT

S = o

1 Cantraller D

Cantrolle

(23 Controller Faul Handler
] 3 Paower-Up Handler
El-E3 Tasks

E| @ MainTask
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| 72 RSLogix 5000 - My_Modbus_slave_project [1756-L63]
File Edit View Search Logic Communications Tools Mindow Help
| Bl=(@| 8] »[5|e) ] =1 %% &
| Difline . F RUN E| Path: [enone>
. Mo Forces | :: 0K |
B. Make sure you are in MNaEds = R = D e RO R
the Tag Editor. Fedurdancy B4 ll 4] »| \Favorites £BR J Tmeriounter _J_ng
-3 Contraller My_Modbus_skave_proie ntroller Tags - My_Modbus_slave_project{cd
C. Make sure you are ~|A Controler Taus Pty Mo sleve 7] Show [Showdl
. y . i {13 Controller Fault Handler 2 ] i
pasting the tags into [ Pawer-Up Handler | [PlTagName o | alias F
the controller scope. £ ke U E
= @E‘;‘”Tﬁk L Edit Tag Propetties Ale+Enter
H MainPrograrm
. . (23 Unscheduled Programs B Edtbate Tape
D. nght-Clle on the _ iy s I Create Tag which aliases
bOttOm tag “ne. -3 Ungrouped Axes | Trend Tag
(3 Trends
(145 Data Types Go to Cross Reference Chr+E
. i[9 user-Defined Go b Axis Wizatd
E. Click Paste. -5 strings ;
g Go ko Axis Properties
% Predefined L
% Module-Defined 0 00 LO0roinats Syskem vwizar
=15 1jO Configuration Go to Coordinats Systern Properties
ﬂ [1] 1756-ITRIZ Go ko Mation Group Wizard
| ﬂ [2] 17se-IFecIsia Go ko Mation Group Properties.

Go ko PID Properties

Go ko Message Propetkiss

Go to CamfCam Profile Editar

Go to Outpuk Cam Editor

Go to Message Path Editor

Go Ta... ChrHa

Options...

1]

Cuk Cerk-

Insert Clipboard contents Copy Chrl+C

Paste Crl-y

RSLogix 5000 pastes the new tags into your RSLogix 5000 project and
keeps them together because all 10 tags use a ‘Mod_’ prefix, as
shown below.

% RSLogix 5000 - My_Modbus_slave_project [1756-L63]*

File Edit View Search Logic Communications Tools window Help

Bls(E] 8] &[=@] o] B eSS e TRETIEY
' Dffiine 0.  RUN m— [ Pt [none> =1 &
" Mo Forces | 3 I7 ok
Mo Edis .g,ltﬁ? R e e R R 2
Fedundancy 020 i M\Faunrnesm TimerfCounter A InpulbCupot - £ Compare
=25 Cantraller My_Madbus_slave_praje ntroller Tags - My_Modbus_slave_project{controller)
| = CE:::E::: ;23; Handler Scope: |My_Modbug_slave_| =] Show IShnw Al =] sot [TagMame =
' (53 Pawer-Up Handler F | Tag Name & | Alias For Base Tag Type
-6 Tasks [+ LacatC AB:1756_AIB_Flo.
£-8 MainTask 481756 416_C)_
r:l. Unsﬂ:;ilr:j::grams PIEREGLAT D
i N =2 Motion Groups [ LocalZI AB:1756_AIE_Flo..
L3 Ungrouped Axes tod_Active BOOL
[ Trends [H-tod_Data_Coils0 INT[100]
-4 Data Types Mod_Data_Contacts1 INT[100]
Cﬂ User-Difined Mod_Data_InpReg3 INT[100]
Cﬂ Strings
New controller tags L Readati Mod_DataHoldRea4 INTI100]
H L, Module-Defined Mod_Mode_Address SINT
m the MOdbUS [=-E5 1f0 Canfiguration ™ |FF-tod_Fiange_Cailsd DINT
master file. 3 (1rse-marz [ [FHod_Range_Cortt DINT
i B [211756-IFaCIS]A I [ Mod_Aengs InpFegd DINT
™ | Mod_RangeHaldReg4 DINT
*|
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Table 4

New Modbus Slave Controller Tags

Table 4 describes the controller tags you copied from the
ModbusSlave . ACD file to your RSLogix 5000 project.

Tag name:

Tag type:

Description:

Valid values:

Mod_Active

BOOL

This tag determines whether your
project runs the new program in a
Logix5000 controller.

This tag = 0 (i.e., the solution is
disabled) by default, and you must
change the tag to 1 to run the
solution.

0 = Do not run the program (default)

1 = Run the program

Mod_Data_Coils0

INT

Modbus Data Register - Output bits
that the Modbus master writes
data to.

Mod_Data_Contacts1

INT

Modbus Data Register - Input bits
that the Modbus master reads data
from.

Mod_Data_InpReg3

INT

Modbus Data Register - Input
register that Modbus master reads
data from.

Mod_Data_HoldReg4

INT

Modbus Data Register - Qutput
register that Modbus master writes
data to.

Mod_Node_Address

SINT

Modbus Slave (Node) Address -
Represents the Modbus slave’s
node address.

0-255

Mod_Range_Coils0

DINT

Modbus RegisterSize - Tag that
monitors the array size of the
Mod_Data_Coils0 tag. The default
size for this tag is 100 words,
meaning the Mod_Data_Coils0 tag
is limited to 100 words of data.

You only need to change the size of
this tag if you change the size of
the tag it monitors. For example, if
you change the Mod_Data_Coils0
tag size to 50 words, you should
change this tag size to 50 or less.
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Table 4

Tag name:

Tag type:

Description:

Valid values:

Mod_Range_Cont1

DINT

Modbus RegisterSize - Tag that
monitors the size of data used in
the Mod_Data_Contacts1 tag. The
default size for this tag is 100
words, meaning the
Mod_Data_Contacts1 tag is
limited to 100 words of data. This
tag's size is purposely 2 words
smaller than the tag it monitors to
prevent array overflow.

You only need to change the size of
this tag if you change the size of
the tag it monitors.

Mod_Range_HoldReg4

DINT

Modbus RegisterSize - Tag that
monitors the size of data used in
the Mod_Data_HoldReg4 tag. The
default size for this tag is 100
words, meaning the
Mod_Data_HoldReg4 tag is limited
to 100 words of data.

You only need to change the size of
this tag if you change the size of
the tag it monitors.

Mod_Range_InpReg3

DINT

Modbus RegisterSize - Tag that
monitors the size of data used in
the Mod_Data_InpReg3 tag. The
default size for this tag is 100
words, meaning the
Mod_Data_InpReg3 tag is limited
to 100 words of data.

You only need to change the size of
this tag if you change the size of
the tag it monitors.
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A. Right-click on
ModTask.

B. Click Copy.

A. Right-click on Task.

B. Click Paste.

" Mo Forces | ”: ok
. Mo Edits =3 u Ef;T

Copy ModTask From the ModbusSlave.ACD File to Your

RSLogix 5000 Project

After you copy the controller tags from the ModbusSlave.ACD file into

your RSLogix 5000 project, you must copy the ModTask task, and its

corresponding program, to your project as well.

Do the following steps to copy the ModTask task to your

RSLogix 5000 project.

1. Copy the ModTask task from the ModbusSlave.ACD file.

i f RSLogix 5000 - My_Modbus_project in Madb|

File Edit Wiew Search Logic Communications |

| al=lel & »lme] o=

7 L]
Offline . @ RUN L@J

Al

-5 Controller My_Madbus_project
L@ Controller Tags

: Controller Fault Handler
.2 Power-Up Handler

153 Tasks

R Mnca' Mew Program. ..

Unsche & cu
Mation Gra

Corh

aro) Copy ChrHC
B Fate Curby
-3 Data Type: Delete Del
L User-D _
Ly, strings Cross Reference  Ctrl+E
Ly, predef —_——|
Eﬂ, Madule Froperties

2. Paste the ModTask task into your RSLogix 5000 project.

| & RsLogix 5000 - My_Modbus_sla

File Edit WYiew Search Logic Comr

IEECIEEETE

Dffline J. T RUN
~ Mo Forces b, :: oK.
o & | BAT
Mo Edits =% il
Redundancy B4

1

=3 Contraller My _Modbus_slave_pr
4 Controller Tags

23 Contraller Fault Handler

23 Power-Up Handler

Chrl4+
Chrl4+C

B Paste Chrl+
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3. Copy the Modbus_Slave program from the
ModbusSlave.ACD file.

¥ RSLogix 5000 - ModbusSlavel in ModbusSlave42 ACD [1756-L1]"

Fie Edt Yiew Seach Logc Communicaons Tools Window Help

S R ] —

MoFoces b | 0K

No Edis = ::EET ﬂ H_l_I'U' _I'B' I}
ll 4| | Favorites ABE A

=5 Controller ModbusSlave1
L@ Controller Tags

[ Controller Fault Handler

3 Power-Up Handler

-3 Tasks

ModT ask

A. Right-click on P
Unscheduled Prag
Modbus_|Interface. -1 Motion Groups o S

Lf3 Ungrouped
& T Faste Ty
. ata Types [ElEf e
B. Click COp\/ ] L3, UserDefined o c

L, Stings Verify

L, Predsfined Cross Reference CHiE
L3 Module-Defined
1/0 Configuration
fl [611756-0416 o
Bl 191175644161 inp

New Routine. ‘

Browse Logic... Cirlel

Fpoept Pendig Fogiam B
Gancel Pending Piogam Edis

st Acoepted Pronrem Edis
Uftest fecepted Flbgram Edls

Fsserble oot Faaem EdLs
Gancel fiecepted oo Ed s

Firetize el Bdits i Eraarat [CtilpSHiftt

Propetties

4. Paste the Modbus_Slave program into your
RSLogix 5000 project.

RSLogix 5000 - My_Modbus_Project [175§

File Edit Yiew Search Logic Communications

INE T

Difline . T RUN ]
Mo Forces >, I~ ok qP
e

A SV

A

=423 Controller My_Modbus_Project
Controller Tags
-3 Contraller Fault Handler
(23 Power-Up Handler
(-4 Tasks
=-£8 MainTask

-8 MainProgram

A. Right-click on

23 Unsche,  Mew Prograr,..

ModTask. =8 E"E” Grou oy Chrl+
Poh ngrou;
= Trendsg " Co el
B. Click Paste. - ] __Cﬂilser_[)i Delete Del

=-Lgf Stings Cioss Reference Cirl+E
=L Predefin——
CA_% Module-  Properties
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Tag size highlighted

Configure New Controller Tag Sizes

The Modbus Data Register tags (i.e., Mod_Data_Coils0,
Mod_Data_Contacts1, Mod_Data_HoldReg4 and Mod_Data_InpReg3)
use a default size = 100 words. If you need to increase the tag sizes,
you can.

However, if you increase the size of the Modbus Data Register tags,
you must also change the size of the corresponding Modbus Register
Range tags that monitor them.

Table 5 explains which Modbus Data Register Range tags must be
changed to accommodate new sizes in the Modbus Data Register tags.

Table 5
If you change the size of this tag: You must change the size of this tag:
Mod_Data_Coils0 Mod_Range_Coils0
Mod_Data_Contacts1 Mod_Range_Contacts1
Mod_Data_InpReg3 Mod_Range_InpReg3
Mod_Data_HoldReg4 Mod_Range_HoldReg4

To change the Modbus Data Register tags’ size, do the
following steps:

1. On the Edit Tags tab, highlight the number in the tag type field.

17 RsLogix 5000 - My_Modbus._slave._project [1756-.63]* = o3
File Edb Wiew Search Logic Communications Tools Window Help
B|=(d| 2| (@] o= -] #lnl®|[E e @la
' Dffine 0, FRUN E‘m Path: [none> <15
NoFaices b FSAKT
NoEsts & S e = Tl B e R o | 3
Redundancy. . B0 B \Favorites {B A Tmer/Courter X npuiOutput A Compare
EE L PR Rl # controller Tags - My_Modbus_slave_project(contraller) =13 x|
{8 controler Tags [V e =] [Frowal =]
H 5 My_Modbus_slave_j =] Show: [Show Al >| Soi |Tag b
£ Controller Fault Handler s b - o e ekl
.1 Power-Up Handler P | TagName & | Blias For Base Tag Tupe Svie 4
- Tasks L1 48:1756_A16_Flo..
& % MainTask. AB:1756_A6_C)_.
L %}d:\a.n:mgram 48:1756_AI6_Flo..
il C; WSS o Local2| 4B 1756_A16_Flo.
L Unschedled Pragrams Mod Active BOO0L Decinal
SRENL e P Mor-Drat o = | Decimel

$-[23 Ungrouped Axes

(3 Trends

-} 457 Data Types

i-Lgh User-Defined

L Strings

L predefined r

Ly Module-Defined -

i | =23 110 Configuration i
=
=

d_Data_Contacts] INT[I00] Decimal
d_Data_InpReg? INT[100] Decinl
d_DaiaHoldFegd INT[100] Decinl
d_Hode_Address SINT Degindl
d_Range_Cais0 DINT Decinal
d_Rangs_Cont] DINT Decinal
o Rangs Inpieg DINT Decinal
o RangeHoldRegd DINT Deginal

B o a7semerz
o [211756-F6CISIA

2. Type the new size.
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3. Press the Enter key to see the new size reflected in the tag.

SLogix 5000 - My_Modbus_slave_project [1756-L63]* =13l x|
File Edt View Search Logic Communications Tools Window Help

EH| & 328 o 5| B e &l
Offine . T RUN i -] &l
HoForces b, ;UK 4}
e JERG
Wokas & o ! = R e R 3
Redurdancy - B || «[»|\Faverites (BT R Thercamter A TRAOURE £ Canpae
~E5) Controller My_Modbus_slave_proje # Controller Tags - My_Modbus_slave_project{controller) =101 x|
Controller Tags iy Moo slave 1= Shove [Ehow AT = [Toahare =]
(53 Controllr Fault Handler Seome M Modbus s, G St |19 Name
i 5 Powser-Lp Hardisr P [ TaaName & [Alss For Base Tag Type Sty 4]
5 Tasks 46-1756_A5_Flo
5 MainTask AB1756_AI5_C)_
g %d”f‘”kp’”“’a'" 461756 Al6 Flo
odTas
i 8 Hodbi S 461756 A6 Flo
. (3 Unscheduled Programs Mod Active BOOL Decimal
New tag size — et S T | ] Dosimal

(3 ungrouped xes Mod_Data_Contacts1 INT[100] Decimal

[ Trends

o INT[I00] Decmal
" _gﬁti;:’p_;’;md INT[100] Decinal

(4 strngs SINT Decimal

[, Predefined DINT Decimal

L Module-Defined DINT Decimal

i | =3 fo configuration DINT Decimal
- § inmseme Mod_RangeHoldfegd DINT Decinal

i [2]1756-IFaCIsa

To change the Modbus Register Range tags’ size, do the
following steps:

1. On the Monitor Tags tab, highlight the tag value.

_(ol x|
File Edt View Search Logic Communications Tools Window Help
H| & »|m/@| |- Hzelw [ 25| @a
0. 7 RUN
NoForces P OK. y
e Wy
oo 2= B R = W O 2 O 0A EA | 0|
Fedundarzy 00 0| <1 [ rwornes (o A The o A rmeom R
! [5 25 Controllr Py _Mobus_dave_pros ly_Modbus_slave_project(controller) -0 x|
= Eg:::g”z::ﬁi order Soope: |My_Modbus_slave_| 7| Show [Show Al v| Gon [TagName =
£ Power-Up Handler Tag Name £ [Value €| Force Mask Style Toe  +|
B Tasks ILocal1:C i At 481756
E @g;iﬂask Local 11 i { ABA17HE_
i MainPragramn LocalZC T { 4B:1756
145 ModTask =
| @03 Modbus Slave a2 L R AB1756.
(5 Unscheduled Programs Mod_Active 0 Decimal EOOL
53 Motion Groups F#-od_Data_Colsl T 1 Decinal INT[S01
3 ungrouped Axes | Wod Data Contacts1 e { Decimal INT[100]
g Trends  Wod_Data_InpFieg3 g { Decimal INT[100]
-5 Data Types ;
5 User-Defned -od_DataHoldRegt o L.} Decimal INT[100]
T ize highlighted ; L, strings od_Node_Address 10 Decimal SINT
ag size nigniig te T Fredefred e g o 3@ Decimal DINT
L, Module-Defined Hod_Range_Contl 100 Decimal DINT
E L0 Configuration ‘Mod_Range_InpReg3 100 Decimal DINT
8 nywseerz -Mod_RangeHoldReg4 100 Decimal DINT
) [2] t7se-TFecisia
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New tag size

2. Type the new size.

3. Press the Enter key to see the new size reflected in the tag.

77 RSLogix 5000 - My_Modbus_slave_project [1756-L63]* _ol x|
Fi Edit Wiew Search Logic Communications Tools  Window  Help
a|=(Q| & 4Ble| =] - fllR|[F M ala
Dffline . T RUN |ﬁ Fath; [nane> -] =]
NoFmces b ﬁgﬁT i
wew o " el sl lolodo]
Redundarcy 10 ll 4] ¥ \Favarites BT & Timeriourter X pUoupE A Compare
EEeTern e M |# controller Tags - My_Modbus_slave_project{controller) =101 x|
Contraller Tags [¥y_Hodous_dave_i =] Frowsl =]
: 5 Hy_Modbus_slawe_| 7| Shews [Show Al =] ot [Tagh -
(3 Controller Fault Handler ) MW 1o ot |Tag Hame
(23 Power-Up Handler TagName £ | alus € [FoceMask [ Snls Type =
=5 Tasks [#-Local1:C e TEE AB:175E
A8 ManTask [+ Local 1 e s AB1756.
5 %”d’;‘a";\"’“g'a'" [ Local2 i T 4B/1756.
jodTas
3 Modbus_slave Exd ] i T AB756.
(3 Unscheduled Programs Mod_Active 0 Diecimal BOOL
-5 Mation Groups [+-Mod_Data_CoisD s {...} Decimal INT[50]
(3 Ungrouped Axes [+ Mod_Dala_Contacts] e {...} Decimal INT[100]
g Trends [+-Mod_Data_InpReqd PR {...} Decimal INT[100]
=45 Data Types T
[ User orfined Mod_DatcHoldFieg4 e {...} Decimal INT[100]
3 strings [+ Mod_Node_Address 10 Decimal SINT
- PregETE e 0 Decimal DINT
g Module-Defined [+-Mad_Ranae_Cantl 100 Decimal DINT
163 10 Configuration [+ Mod_Range._InpFieg3 100 Decimal DINT
9 nlimsereiz ¥ | [+ Mod_PangeHoldReqd 100 Decimal DINT
f [2] 1756-IF6CISA =

Enable the New Program

Finally, you must enable the new program before it will run. To
enable the new program, you must change the Mod_Active controller
tag to 1.

By default, this tag = 0 so you can load the program (using the steps

described in this document) to your RSLogix5000 project without the
program starting.

Verify that Your RSLogix 5000 Project is Working

Once you copy everything from the ModbusSlave.ACD file into your
RSLogix 5000 project, monitor the controller’s Main Task to make sure
the Modbus_Slave program is returning data correctly.

To see how to monitor your project to make sure it is operating
properly, see page 32.
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Monitoring and
Troubleshooting Your
Modbus Project

Publication CIG-AP129A-EN-P - February 2004

Whether you use a Logix5000 controller as a master or slave on
Modbus, you may want to monitor your program once you have
implemented the solutions offered in this document. In other words,
you want to make sure your application is operating correctly.

Both the ModbusMaster and ModbusSlave ACD files provide
diagnostic features to verify that:

e a2 command executed

e a2 command transmitted

slaves answer correctly after receiving a master’s command

slaves rejecting a command do so with an error code

Both ACD files used in this application solution provide diagnostics,
although the ModbusMaster.ACD file provides significantly more
diagnostics than the ModbusSlave. ACD file.

Verify Successful Command Execution

You can verify that a command executed successfully, when your
Modbus master sends a command element to a Modbus slave simply
by monitoring the Mod_Commands[x].EchoReceived tag. Do these
steps to verify successful execution:

1. Before sending a command to a Modbus slave, set the
Mod_Commands[x].EchoReceived tag = 0 via the Tag Monitor in
RSLogix 5000.

2. Send the command to the Modbus slave.

3. Monitor the value in the Mod_Commands(x].EchoReceived tag.

e If the tag value changes to match the value used in the
command element’s Mod_Commands[x].Enable tag (i.e., 1, 2
or 3), the command executed properly and the slave returned
a valid response. Note that the execution may continuously
repeat, if repeated scans are occurring.

o If the tag value of the command element’s
Mod_Commands([x].Enable tag remains = 0, the command was
not executed successfully.
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Use Program Tags

With both the ModbusMaster and ModbusSlave portions of this
solution, you copied periodic tasks to your RSLogix 5000 project. Each
task contains Program Tags that allow you to monitor your project’s
performance. The Program Tags are located in either:

e the Modbus Interface program for the Modbus Master file.
or
e the Modbus Slave program for the Modbus Slave file.

To use the Program Tags, do these steps:

TIP Before monitoring the data for a particular command
element, you may want to set the
Mod_Commands(x].Enable tag for that command
element = 3. With this value, the command only
executes one time instead of repeatedly and you can
monitor static.

However, if you want to monitor dynamic data to
verify that any changes are occurring correctly, use 1
or 2 in the Mod_Commands[x].Enable tag.

1. Access the Program Tags. This example shows how to access
the tags in the ModbusMaster file.

# RSLogix 5000 - My_Modbus_project in Modbus

File Edit Wew Search Logic Communications To

EEEEREEEEE .

Dffline . T RUN EE

Mo Forces b, F gAKT @ =

Mo Edits 2 M _I 1
i

-3 Controller My_Modbus_project
Contraller Tags

-3 controller Faule Handler
[ Power-Up Handler

E1-E3 Tasks

1459 MainTask

A. Open the newly copied P 3 Modbus_inkerface
periodic task and program.

;8] Mew Tag... ChrlH

] Maonitar Tags

Edit Tags
WeriFy

B. Right-click Program Tags. —

Export Tags...

C. Click Monitor Tags. -

Print 3
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A. Expand the tags as needed.

B. Monitor these values.

Table 6

2. Scroll to the tags you need to monitor. The example screen
below shows Mod_Status tags used in the ModbusMaster file to
monitor the operation of command element 1

# Program Tags - Modbus_Intetface e =1a] =]
Scope: |Modbus_Inteface ™| Show: IShUW Al >| Sott |TagMName hd
Tag Mame & | Value € | Farce Mask €| Shle Type ;l
[=l-Mod_Status FE ) ) Mod Status[B0
[-Mod_Status{d] N A Mod_Status
|=|-Mod_Status[1] ) iy Mod_Status
[+-Mod_Status[1].Modedddress 14 Decimal SINT
[+]-Mod_Status[1].FunctionCode 15 Decimal SINT
o —StatostHHi S tartdd— R pteEomm: ] Diecimal SIMT
[+/-Mod_Status[1] LowStartddress_Data 2 Decimal SINT J
[#-Mod_Status[1]HiNumDfPoints_Data o Decimal SINT
[+-Mod_Status[1].LowNumDPaoints_Data 3 Decimal SINT

Some of the Program Tags correlate directly to Mod_Commands
elements. Table 6 on describes some of the Program Tags you can use
to monitor and troubleshoot your program.

This Program Tag:

available in this ACD file: has this description:

MsgCountRec

MsgCountTrans

MsgTimeSpent

ModbusMaster.ACD file Counts the number of messages received every 10 seconds.
e |n the ModbusMaster.ACD file, this tag should closely
ModbusSlave.ACD file match the MsgCountTrans tag. If there is a
considerable difference, then some commands may
have been sent to a slave that does not exist or
cannot respond.

o In the ModbusSlave.ACD file, this tag may not closely
match the MsgCountTrans tag because the slave
receives all messages but only transmit when
addressed.

Counts the number of messages transmitted every
10 seconds.
¢ In the ModbusMaster.ACD file, this tag should closely
match the MsgCountRec tag. If there is a considerable
difference, then some commands may have been sent
to a slave that does not exist or cannot respond.

e In the ModbusSlave.ACD file, this tag may not closely
match the MsgCountRec tag; the slave receives all
messages but only transmit when addressed.

Measures the time used for a transaction from the moment it
is sent by the master until an answer is received from the
slave. If the slave does not answer, this tag will match the
MsgTimeMax program tag.

Mod_Status[x].NodeAddress

ModbusMaster ACD file only | This tag corresponds to the Mod_Commands|x].SlaveAddress
tag in the command sent from the master to the slave.

Shows the node address of the slave to which the master
sent the command.
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Table 6

This Program Tag:

available in this ACD file:

has this description:

Mod_Status(x].FunctionCode

Mod_Status(x].HiStartAddr_ByteCount

ModbusMaster.ACD file only

This tag corresponds to the Mod_Commands[x].FunctionCode
tag in the command sent from the master to the slave.

Shows the function code of the command element sent to the
slave if the command was executed successfully. In this case,
the tag shows one of the function codes supported in this
solution (i.e., 1,2, 3,4,5,6, 150r 16).

If the command was not executed successfully, this tag
shows one of the following:

0 =Command is disabled. In this case, 0 appears in all
Mod_Status fields.

-1 =Command is sent but the node does not answer. The
node may not have answered because:
e the slave does not exist

o the slave exists but took too long to respond

e the master sent a function code this solution doe not
support

e the master sent a bad CRC

-2 = Command is not sent because the number of bits
exceeds 320 or array limits in the Master were exceeded.

-10 = Command is not sent because an invalid function
code is used in that command

-1xxx = Command is sent, but the slave cannot execute the
command and returns the function code plus Hex80. This
then appears as (Function Code -128) in decimal notation.

1xx = Command with Mod_Commands[x].Enable=3 (one
time execution) was processed. In this case, xx represents
the function code. This display may be old because it
shows last time execution data.

This tag corresponds to the Mod_Commands(x].Starting
Address controller tag in the command.

Data shown is dependent on whether the command used a
read or write function code:

o |f the command uses a write function code, the slave
merely answers the master with the same data the
master is writing. In this case, this tag shows the high
starting address of the data written to the slave.

o |f the command uses a read function code, the slave
returns the requested data (i.e., the data the master is
reading from the slave). In this case, this tag shows
the number of bytes needed to return the data
requested in the Mod_Commands[x].Numberof
points controller tag in the command.
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Table 6

This Program Tag:

available in this ACD file:

has this description:

Mod_Status[x].LowStartAddress_Data

Mod_Status[x].HiNumOfPoints_Data

Mod_Status[x].LowNumOfPoints_Data

ModbusMaster.ACD file only

This tag corresponds to the Mod_Commands[x].Starting
Address controller tag in the command.

Data shown is dependent on whether the command used a
read or write function code:

o [f the command uses a write function code, the slave
merely answers the master with the same data the
master is writing. In this case, this tag shows the low
starting address of the data written to the slave.

o |f the command uses a read function code, the slave
returns the requested data (i.e., the data the master is
reading from the slave). In this case, this tag shows
the data at the low starting address.

This tag corresponds to the Mod_Commands[x].Numberof
points controller tag in the command.

Data shown is dependent on whether the command used a
read or write function code:

e |f the command uses a write function code, the slave
merely answers the master with the same data the
master is writing. In this case, this tag shows the high
point number of the data written to the slave.

o |f the command uses a read function code, the slave
returns the requested data (i.e., the data the master is
reading from the slave). In this case, this tag shows
the 2nd byte of data requested.

This tag corresponds to the Mod_Commands[x].Numberof
points controller tag in the command.

Data shown is dependent on whether the command used a
read or write function code:

e |f the command uses a write function code, the slave
merely answers the master with the same data the
master is writing. In this case, this tag shows the low
point number of the data written to the slave.

e |f the command uses a read function code, the slave
returns the requested data (i.e., the data the master is
reading from the slave). In this case, this tag shows
the 3rd byte of data requested.
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