Application Note
FESTO

CPX-FB36 in Modbus/TCP mode

The application node contains a step by step explanation how to CPX-FB36
configure and handle a CPX-FB36 in Modbus/TCP mode with a
Schneider M580 PLC and Unit Pro L V11.0
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Components/Software/ IP address used

1 Components/Software/ IP address used
Type/Name Version Software/Firmware IP address
CPX-FB36 REV 13 192.168.10.10
Schneider M580 BME P58 3040 PLC | OS-Version 2.10 192.168.10.1
FMT Software 4.21.203
Unit PRO L V11.0

Table1.1: 1  Components/Software used

1.1 Recommended manuals as reference

e (CPXSystem manual
https://www.festo.com/net/SupportPortal/Files/407638/CPX-SYS_2009-02e_526446g1.pdf

e (CPX-FB36 manual
https://www.festo.com/net/SupportPortal/Files/326813/CPX-FB36_2013-09_8024075g1.pdf

1.2 Topology

The CPX-FB36 is connected via M12-R)45 Ethernet cable to the first port of the M580 PLC.

[isd

AEIRE

5] (= 7[E
DDM DDM ii ii ii ii
116 116022 =

- @

Ua)

UsB
connection

#\odbus

e ©

| }E

9 Note

Festo offers M12-R/45 and RJ45-R/45 cable in SAP.

Typecode: NEBC-D12G4-ES-1-S-R3G4-ET  pn: 8040451 (M12-R/45 -» 1m length)
NEBC-D12G4-ES-3-5-R3G4-ET  pn: 8040452 (M12-RJ45 -> 3m length)
NEBC-D12G4-ES-5-S-R3G4-ET  pn: 8040453 (M12-RJ45 -> 5m length)
NEBC-R3G4-ES-1-5-R3G4-ET pn: 8040455 (RJ45-R/45 -» only 1m length available)
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Components/Software/ IP address used

13 DIL settings of the CPX-FB36

A) Overview of the DIL’s:

DIL switch ’q_-j
group 1:
Operating mode
and protocol

DIL switch
group 2:
Diagnostics mode
for remote I/0O or
number of I/O
bytes for Remote

Procedure

1. Switch off the power supply.

]

®
[y -

Controller X
2. Remove the DIL switch cover.
Dl swieh 3. Change the DIL switch settings
group 3:
IP addressing 4. Mount the cover.

B) Setting for Modbus/TCP Mode:

Operating mode and protocol Setting of DIL switch group 1

Remote | /O operating mode DIL1.1: OFF
All functions of the CPX terminal are controlled {factory setting)
directly via EtherMet/IP or Modbus TCR

A CPX-FEC or CPX-CEC that may be integrated
inte the CPXterminal works as a passive function
madule without controller.

=

Operating mode Remote Controller DIL1.1: ON
ACPX-FEC or CPX-CEC integrated into the CPX

terminal takes over 1/ 0 control.

EtherNet/IP protocol DIL1.2: OFF

The CPX terminal uses the EtherNet/IP protocol. {factory setting)

Modbus TCP protocol . DIL1.2: ON
The CPX temminal uses the Modbus/TCP |:| n
protocol.
[
Only Valid for Ethernet/IP mode
In Modbus/TCP mode itis
always possible to use the /O
Interface
Diagnostics mode for the Remote 1/0 opera Setting of DIL switch group 2
mode
The I/ 0 diagnostic interface and the status bits are K 2.1: OFF
switched off D u 2.2: OFF
(+01/0 bits) (factorysetting)
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Q) IP address DIL settings:
1.2.4 Setting |P addressing

Note

e 3

Components/Software/ IP address used

» UseDIL switch group 3 (= Fg.1/13]).

By using DIL switch group 3 you can set the type of address-
ing or the IP address of the bus node.

= Set all slide switches to “0OFF”, so that when the bus node
is switched on it receives a dynamic or saved IP address
(= section1.3.4).

« UseDILswitches 1 ... 8 to define a binary number other

than 0 and 255.

This number is used as part of the IP address when tum-
ing on the bus node.

Dynamic/saved addressing

Tab.1/4:

Setting:
All switches OFF
(factory setting)

Fixed addressing

Setting:
Host IDof
the |P address

{000 a0y

o

Settings for addressing type or IP address

If you are using the factory settings then it is e.g. possible to use FMT Software for setting the IP ad-

dress
CPX-FMT - - — - e . 02020 |
View Online CPX Extraa Help
x s =e|l e @EINe 2=k
| |
Preferences £
Commurication
() use CPX-USB Adapter
Local COM Port: ~ |COM4 Search Controller = &
The service interface of th -
electrically isolated. IP Address Ethermet Project CrRU
d Always use an electrically] R F |
i : B ora Festo USB adapter. 132168010011 DDDEFDddBS‘IDr Festo-Defau.. ARMIZEEN-S
Use of a non<solated cabl -
Type computer. Set IP Configuration MI
@ use TCP/IP Ethemet MAL Address:
Controller IP Address: 192 1 OODEFO44B310
Searcl
: [ Uze dymamic IP addreszsing
IP Address: 192 168 . 10 . 10
1| n IP Netmask: 255 2FE 255 . 0
[ ’ Clear ] [ Set IP Address
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Commissioning in Unity Pro LV11.0

2

2.1

Key requirements

Commissioning in Unity Pro L V11.0

A) You have tested the Online connection to the PLC

CFile Edit View

Services Tools Build EPLCI Debug Window Help
’ Bz 3 BB 1 by rxl

AEHo

:m_!_mr-ﬂlﬁ_|

Set Address...

Set Address @
v PLC To Use USB the Simulator -
driver of Schneider Bandwidth...
Address . Address - -
T has to be installed
SYS 127.0.01
Unitv

Media Media

UsB - v TCPIP v

[ e s ] oo Do ] @ Successfully connected to the currently selected target.

Speed rate auto-adaptation at the end of download

el

B) You have in Online mode a running system without any errors

Sroject Browser =]
g structural view 03:BMX DDM 16022
& Project Dig 81 24 Vdc 80 Source Tr Version: 2.0
g G ,iwonﬁguraﬁon
Eo: 38 0:PLChus RS T o ——
110 : BVE XBP 0800 ?XQDDM 1%022(WD’D'5 T Configuration | (i} Detuy |
T () (P): BVX CPS 2000 ° 1%
B o(n:BvEPSE 3040 Symbol Failback value
B 2:BMXDDM 16022 76 [[ A0 DS, 162 Ol CFLODTIT VALUE ] 0
;@ 3:BMX DDM 16022 17 | MOD_DIS_16_2.DIS_CH_OUT([17].¥ALUE 0
4 18 | MOD_DIS_16_2.0IS_CH_OUT([18] VALUE o
5 8 | MOD_DIS_ 16_20is_ CH_OUT(IS] VALUE 0
6 20§ MOD_DIS_16_2.DIS_CH_OUT[20].VALUE o
i 7 21| MOD_DIS_16_20i8 CH_OUT[21]VALUE 0
o-h8 2:E0Bus 2| MOD_Dis_i6_20i8_CH_Oi []
~[0 Derived Data Types 53] Wi6D_Dis._i6_2i8_CH OUT(23]VALUE o
() Derived FB Types
=] a Variables & FB instances
© Elementary Variables
@ Derived Variables
@ Device DDT Variables
B 10 Derived Variables
48 Elementary FB Instances
8 Derived F8 Instances
(1 Motion « . »
()] Communication —
(i) Ethernet Network Function:
-3 Program Discrete aulputs -
Bl £y Tasks btz oo A
3 mastT Task:
By Events [MasT
{we (] Timer Events o
[ 1/OEvents L
(3] Animation Tables (7] Supply monitoring
(] Operator Screens Reactivate
- &, ocumenatn
Fallback mode

=[linking...

~|Process d : 0 Error(s) , 1 ing(s)

] <[ <171\ Rebuild All Project A Useremors }, FDTlogevent )  Search/Replace ]
teady

HMI R/W mode RUN JupLoAD INFO Ok Juse:svs
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Commissioning in Unity Pro LV11.0

2.2 Establish the Modbus/TCP communication via 10-Scanning

A) Start the DTM Browser

[Toolsl Build PLC Debug Window Hi

v Project Browser Alt+1
Hardware Cataleg Alt+2
I3 Types Library Browser Alt+3
Operator Screen Library Alt+4
Search / Replace Alt+5
Diagnostic Viewer Alt+6
PLC Screen Alt+7
Variable Window Alt+8
Data Editor Alt+9
v DTM Browser Alt+Shift+1
B) Add device
OTH Browser
{3 HostPC
=8 17 < 192.168.10.1 > (i
- Remote Bus Open
..B0 Distributed Bus Add...
Add EX
Device Type Vendor Version Date -
E BMEP5E4020 from EDS) Device Schneider Blectric 1.3
E BMEP584020 Revision 2.... Device Schneider Blectric 2.1 !:I
E BMEP5E4040 from EDS) Device Schneider Blectric 13
E BMEP534040 Revision 2.... Device Schneider Blectric 2.1
E BMEP585040 from EDS) Device Schneider Blectric 2.1
E BMEP586040 from EDS) Device Schneider Electric 2.1
E BMX NOCD401 from EDS) Device Schneider Electric 1.1
E EMX NOC0401 Revision ... Device Schneider Electric 2.1
E BM¥ NOC0402 from EDS) Device Schneider Electric 1.1
E ETE 1EI DBE 085 PPO ffro... Device Schneider Electric 36
E ETE 1EI 12E 045 PPO ffro... Device Schneider Electric 36
E ETE 1El 16C POD from E... Device Schneider Electric 36
E ETB 1El 16E PP from E... Device Schneider Electric 36
5| Generic Device Device Schneider Electric | 1.1.13.0
E Generc Device Bxplict Msg Schneider Blectric | 1.1.15.0
= Lexdum 32 from EDS) Schneider Electric 1.1
Maodbus Device Schneider Electric
Schneider TCSESMOL0E Schneider Electric
Sehingider TCSES LIS Newvire Sehingider Flectrie: 17 3
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Commissioning in Unity Pro LV11.0

--> A Pop-up appears where you can change the name, check the protocol settings etc...

General Devic&kfm’matimIDTMHmnaul' Protocol information

Supported protocols

Mumber of protocol supported : D

Protocol supported : | -
Required protocols

Mumber of protocol required :

Pratocol required [Mod:usm‘er TCP -

Result: The new Modbus/TCP device appears in the List

- I Remote Bus
-2, Distributed Bus

------ B, < Modbus: 192,168, 10.3 > Modbus_Device

() Change the Modbus/TCP device settings:

@ Host PC
El---[@ < 192.168.10.1 > BMEP53_ECPU_EXT

=24, Distributed B
P‘ﬂ‘:’ e B Add...

------ B. < Modbus:192.165.10.3 = Mo
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Part 1: Change the IP settings of the Modbus/TCP device

Commissioning in Unity Pro LV11.0

BMEF5E_ECPU_EXT

E Communication
EME P58 3040
B Channel Properties Properties | Address Setting |Requﬁt5eﬁing|
: TCP/P
Services IP Configuration
! Address Server 192 . 168 10 0
=~  EtherNet/IP Local Slaves i IF Address: f ) '
& Local Slavel The Pencil shows that
o Ttems the new_settlngs 5 Subnet Mask: 255 . 255 . 0 . O
- Local Slave 2 not applled
Gateway: 192 . 188 . 10 . 1
= Lo
Elf Device List . Address Server
.. # [513] Modbus_Device <MDE: 192.168.10.10>
----- Logging DHCP for this device: Disabled )
Apply the new settings!
o [ o | ]
=9 Note
It is a must to apply any change otherwise it is not valid!
Part2: Define The Modbus/TCP message
‘ Properties I Address Setting | Request Setting
‘ Add Request ’ Remove
I ConnectionBit | UnitID | Health Time Out{ms)
|
A new “Request” appears which includes changeable parameters
Optional Parameters (There is no “must” to change them):
Connection Bit | nit ID | Health Time Out{ms) | Repetitive Rate(ms) |
4 1 255 1500 60
Must parameters which you have to change:
Remaowve
| RD Address | RD Length | Last Value WR. Address | WR. Length |
: ] 1 Hold Value 0

’ |

Application Note — CPX-FB36 in Modbus/TCP mode - 1.10
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Commissioning in Unity Pro LV11.0

Background information:

1. The CPX-FB36 can handle Modbus/TCP following codes:

e FC3 means: Read multiple Holding register

(Standard, which the most Modbus/TCP master support)
e FC6 means: Write single Holding register

(Commonly, but not all Modbus/TCP master support it)
e FC16 means: Write multiple Holding register

(Standard, which the most Modbus/TCP master support)
e F(C23 means: Read & Write multiple Holding register

(Commonly, but not all Modbus/TCP master support it -> The M580 PLC support it if you are using one

request)

e FC43 means: Read device identification
(Seldom, but some Modbus/TCP master support it)

A register contains always 16 Bit information and the Function code defines “how you want” to get this

Information.

With the Schneider M580 PLC the recommended function code is 23. That means with one telegram/request

you can read and write all process data of the CPX system.

2. The Modbus address for read and write are starting not from 0

See CPX-FB36 manual information:

identification

Modbus Func- | Modbus Meaning Remote group
command |tion address 1/0 16-bit
code access
read 3 45357...45391 | CPX status information Read A
4x registers 45392...45647 | Processingdata inputs Read B
45648...45655 | Diagnostic memory parameters | Read C
45656...46055 | Diagnostic memory data Read C
write 6,16 40001...40256 Processing data outputs Write D
4x registers 40257...40264 | Diagnostic memory parameters | Write E
read/ write 23 I 5357...45391 | CPXstatus information Read A
4x registers 453928 .45647 | Processingdata inputs Read B
45648...45655 | Diagnostic memory parameters | Read C
45656...46055 | Diagnostic memory data Read C
40256 | Processingdata outputs Write D
40257...40264 | Diagnostic memory parameters | Write E
read device |43 Objects objects 1D0, 1, 2, 3,4, 5 Read F

Tab. D/ 1:

Seite 12 von 21

Overview of the Modbus function codes for the CPX-FB36 in the Remote I/ 0
operating mode
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Commissioning in Unity Pro LV11.0

3. The process data amount depends on the CPX system and the mapping rules are based on chapter D.4 of
the CPX-FB36 manual

For example following valve terminal:

The mapping would be:

A | B | C | D
Modbus_Input_Address  Description Modbus_output address  Description
45392 Feedback_I/0 Interface 40001 Write_Accessto /0 Interface
45303 Read access |/0 data 40002 Write_data for 1/0 Interface
45394 diagnostic_info_FB36
45395 CPX_8DI/8D0 input info 40003 CPX_8DI/8D0 outputinfo

45396 Echo CPX_8DI/38D0 output info

45397 diagnostic_info_CPX_8DI/8D0

45398 Echo CPX_8D0_H output info 40004 CPX_8DO_H output info
45399 diagnostic_info_CPX¥_8D0O_H

Total:
8 Input words = 16 Byte
4 Qutput words = 8 Byte

Because of the used CPX system following “Must” parameters have be done:

| RDAddress | RD Length | Last Value | WR Address | WR Length

& amm 8 Hold Value #4001 4

Apply the settings:

OK || P—
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Commissioning in Unity Pro LV11.0

D) Create the Item(s) for the process data input and output

Channel Properties

TCP/IP

Services

- Address Server
EtherNet/IP Local Slaves

- Local Slavel

| Items

Local Slave 2

-« Items
Local Slave 3

L Ttems

= Device List

£~ [513] Modbus_Device <MD|
Request 001: Items

Logging

2.168.10.10>

Part1: To do for the Inputs

Input | Input (bit) | Output | Output (bit) |

Item Name -

Offset/Device | Offset/Connection

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10 10 -

Default Item Name Root

Input|

i Delete Item(s) {\

\ Show Properties J

- one or several item(s)
-an array

rect a region and dick on the "Define Item(s)” button to create

Input

Input (bit) | Output | Output (bit)|

Mark all

Input items

s

Item Name

Default Item Name Root

g

Input

Define Item(s) |

m
—_—

! Delete Item(s) i

‘ Show Properties [

—

Define the name, type etc...
Example:
Default Item Name Root

7

Input

| Defineltem(s) |

e De

New Item(s) Data Type:

|worD v
Define Selected Area As

[One Item of Array Type v]

Item Name (32 char max):

Input_IWO0_8

[ o ] [ concel | [ Hep |
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Commissioning in Unity Pro LV11.0

Result:

Input | Input (bit) | Output I Output (bit)l

f Offset/Device | Offset/Connection

0
1
2
3
4
5
6
7
8
9

=]
5
ey
)
1

a region and dick on the "Define Item(s)" button to create
- one or several item(s)
- an array

Part2: To do for the Outputs

| Input | Input (bit)| Output | Qutput (bit)

Define the name, type etc...
Example:
Default Item Name Root

#  output

| Defineltem(s) |

New Item(s) Data Type:

| WORD v|
Define Selected Area As

1

| One Item of Array Type v

Item Name (32 char max):

Output_QW0_4

[ o | [ concl | [ Hep |
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Commissioning in Unity Pro LV11.0

Result:
| Input | Input (bit)| Output | Output (bit)
f Offset/Device |Offset/Connection | Item Name
0
1 1
2 2 [1]
3 3
4 4 [2]
5 5
6 6 [3]
7 7
Part3: Apply
|
0K Cancel Apply

D) Check if the defined data are inside you variable table

Project Browser

=

g Structural view

Elementary Variables
Derived Variables

Device DDT Variable:
10 Derived Variables
Elementary FB Instances
Derived FB Instances

[ Motion
) Communication

[} Timer Events
(3 1/oEvents
(2] Animation Tables
() Operator Screens
(- [§k, Documentation

Seite 16 von 21

Variables | DDT Types | Function Blocks | DFB Types

Fitter -
() Neme G F
Name Type ~ Address ¥
[ 2@ BMEP58_ECPU_EXT T_BMEFS...
&-x3@ MOD_DIS_16_1 T_U_DIS...
2 %. MOD_DIS_16_2 T_U_DIS...
B Modbus_Device T_Modbu...
% @ Freshness BOOL
% @ Freshness_1 BOOL
=25 @ Inputs T_Modbu...
-3 8 Input_IW0_8 ARRAY(0....
25 @ Input_IW0_8[0] WORD
25 @ Input_IWO0_8[1] WORD
25 @ Input_IW0_8[2] WORD
25 @ Input_IW0_8[3] WORD
25 @ Input_IWO0_8[4] WORD
5@ Input_IW0_8[5] WORD
A5 @ Input_IW0_8[6] WORD
a5 @ Input_IWO0_8[7]
Outputs
B Output_ QWO0_4
25 @ Output_QWO_4[0] WORD
5@ Output_QWO_4[1] WORD
5@ Output_QW0_4[2] WORD
-5 @ Output_QWO0_4[3] WORD
—5
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Commissioning in Unity Pro LV11.0

Create a the Modbus/TCP device data in Online mode
= a@ls ’ S P [ [
_78® Freshness. R QX @
_28® Freshness_1 ; Copy Ctrl+C  [Fre
5 5@ Inputs [ pacte SR TI -L.
[ 5@ Outputs ; i S O
E Insert Ins F
Delete Del
Select All Ctrl+A
Expand All NumPad *
Collapse NumPad -
Analyze Ctrl+Shift+B
Customize Columns...
Initialize Search Ctrl+U
Hyperlink...
Go to type definition
Initialize Animation Table Ctrl+T
F) Rebuild project, go Online, download and start the Project
- Rebuild
r ILI'I
- Connect
l]]l] 8
- Download
2] e R ™ G
Transfer Project to PLC @
PC Project Ovenarnitten PLC Project
M arme: PrDiECt M arne: PrDiECt
Wersion; 0.0 Wersion; 0.0.0
Last Build:  18.08.2016 11:47:09 Last Build:  18.08.2016 09:24:56
[ PLC Run after Transfer
Tranzfer ] [ Cancel
- Start

#hEh 0K | (%) @
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Commissioning in Unity Pro LV11.0

G) Test it with the Animation table in the Online mode

. Project Browser

g Structural view
£y Project Name
(1] Configuration =@ Modbus_Device T_Modbus_Dev...
) Derived Data Types @ Freshness 1 BOOL Global Freshness
] Derived FB Types @ Freshness_1 1 BOOL Freshness of Object
&y Variables & FB instances =@ Inputs T_Modbus_Dev... | Input Variables
- Elementary Variables =B Input_IWO0_8 ARRAY[0..7] OF ...
Derived Variables @ Input_IW0_8[0] 0 WORD
Device DDT Variables @ Input_IW0_8[1] 0 WORD
10 Derived Variables @ Input_IW0_8[2] 0
Elementary FB Instances @ Input_IW0_8[3] 0
Derived FB Instances @ Input_IW0_8[4] 255
Motion @ Input_IW0_8[5] 0
@ Input_IW0_3[6] 255
@ Input_IW0_3[7] 0
=@ Outputs Modbus_Dev...
=- B Output_QWO0_4 ARRAY[0..3] OF...
@ Output_QWO0_4[0] 0 WORD
@ Output_QWO0_4[1] 0 WORD
~[Z) Timer Events.y ~ @ Output QW0 _4[2] | 255 WORD
-(2) 1/OEvents
-y Animation Tables
t Table[I/O network n,
(] Operator Screens
[ . Documentation

Result on the valve terminal:
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How to parameterize the CPX-FB36 device in Modbus/TCP

3 How to parameterize the CPX-FB36 device in Modbus/TCP

3.1 Work with CPX saved parameters

A) Download the FMT Software from the Support Portal
Support Portal

Please select a category on the left or use the search.

= Contact
Search FESTD = Product conformity
F MT x DNC-125-100-PPY-A = Terms and conditions of use for
Help 163501 R408 electronic documentation
Ii pmax. 12 bar = Support Community new!
Part number Series
Order code
Top3  Product Technical Software [4] | Expert
information [16]  documentation [27] knowledge [20]
Description Version 7 |Filter result (v
FMT — Festo Maintenance Tool Update 14 2 Co
CPX module catalogue update for FST 4x and CPX-FMT 10/06/2015 > rie4 Install Software
) ) _ and Update
This update imports newer CPX modules into the
module catalog of FST4.x and CPX-FMT.
FMT — Festo Maintenance Tool 4.21.203 = Commissioning
02/05/2014 . -
The CPX-FMT is a helpful tool for commissioning, = File and language versions

configuration and extended diagnosis of a CPX valve #r % K K (48)
terminal. If Industrial Ethernet fieldbus nodes like
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How to parameterize the CPX-FB36 device in Modbus/TCP

B) Establish an Ethernet communication to CPX-FB36

Extras Hel

e N

—z—;

Communication
(7) use CPX-USB Adapter

A

@) use TCP/IP

Local COM Port:

|CoM4 v

The service interface of the CPX node is not
electrically isolated.

Always use an electrically isolated serial converter
or a Festo USB adapter.

Use of a non-solated cable could damage your
computer.

N Controller IP Address:

192 . 168 .

(s ] @)

10 . 10

| 0K || Abrechen | | Hife

() Go online and change the parameters of the modules

Flle Edit Vlew

Online CPX Extras

Help

IR a|l|ﬂl|@|1§:l|§lv

Module

Bo
B1
82

0w 0 m —

Module | Parameters | Diagnosis | Force Mode | Idie Mode | Fail Safe |

Parameter

Monitor SCS
Monitor SCO (Qutput/Actuator Supply)
Monitor Vout/Vval
Behaviour after SCS
[ Behaviour after SCO (Output/Actuator Supply)
Input debounce time
Signal extension time
= @Inputs
10: Signal extension
5] 11: Signal extension

Value

Active

Active

Active

Leave switched off
Switch on again

20 ms

100 ms
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How to parameterize the CPX-FB36 device in Modbus/TCP

D) Activate Saved parameters

[ONLINETCPIP192168.11)

ne | CPX| Extras Help
5 System Settings

T Diagnosis-Trace

-
CPX System Settings

System Data | System Parameters | Trace Parameters | System Status | Modify Access |

Parameter Value

Monitor SCS  Active

Monitor SCO  Active

Monitor Vout Active

Monitor Vval Active

Monitor SCV  Active

Fail safe Reset all outputs
[ Force mode  Disabled

[l 1dle mode  Reset all outputs

| M Saved parameters

Result: If you are working with saved parameters the M-Led will be on

Advantage / Disadvantage
Positive: Easy to change parameters
All parameters are available after power off/on
Disadvantage: - Extra Software necessary
- If CPX-FB36 is damaged all set parameters are lost
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