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Components/Software used

1 Components/Software used
Type/Name Version Software/Firmware Date of manufacture
CPX-AP-I-EP-M12 Rev1.3.1 Released May 26, 2021
CPX-AP-I-4D14D0O-M12-5P Rev1.46.4
CPX-AP-I-8DI-M8-3P Rev1.46.4
VAEM-L1-S-24-AP Rev1.46.4
CPX-AP-I-410L-M12 Rev1.4.9
CPX-AP-I-4Al-U-I-RTD-M12 Rev0.5.9

UR robot controller

UltraVNC_1_3_2_X64 Viewer

Table1.1: 1 Components/Software used

Revision History Modified by Date

Rev 0 —initial document fpl Aug 2021
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Introduction

2 Introduction

The CPX-AP-I/A-EP are industrial ethernet adapters that supports both EtherNet/IP and Modbus TCP. This is a
gateway that connects Festo CPX-AP modules to either protocol. This note will cover commissioning of the CPX-
AP-| system to a Universal Robot (UR) controller. With respect to parameterization, there are 2 primary meth-
ods.
1. Using “Stored Parameters” for storing the parameters in the CPX-AP-I-EP adapter.
e This is easily done by using the web server of the CPX-AP system.
e This can also handle the maximum number of parameters of the system.
e The disadvantage is if the CPX-AP-I-EP adapter needs to be replaced, the parameter settings
are lost, and need to be re-installed manually from a file.
2. Using the UR controller to program the parameters in the adapter. This is possible, but not covered in
this App Note.
e The advantage is for disaster recovery situations. If the adapter is damaged, a replacement is
automatically re-configured by the robot controller.

Festo provides documentation in a user manual to configure and use the AP-I system. This application note is
intended to provide details and hints specific for use when using a UR robot controller. It is a prerequisite to this
note that the user must use the Festo documentation of the AP-I system modules for valves, 1/0, and Ether-
Net/IP. This is needed to become especially familiar with the following:

e Use of the Rotary switches of the CPX-AP-I-EP module

e Understanding of the LEDs of the system

e Understanding of the power, communication, and network cables used for the system

e Understanding power requirements, power distribution, and grounding of the system

e Understanding the use of module parameters

Application Note — CPX-AP with Universal Robot Controllers and Modbus TCP-1.10 Page 5 of 38



Terminal View for AP Modules

3

3.1.1

Terminal View for AP Modules

AP-1 System Primary and Secondary Branches

The AP-I system starts with a network adapter that has 2 branches for distributing 1/0.
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The CPX-AP-I-EP adapter is always slot 1 of the AP system. The left AP-I connector is the primary branch. All
modules connected to the primary branch consume the next available slot numbers, in order of connection. The
leftmost AP-I connector is the incoming branch (topmost for pneumatic), the rightmost is the outgoing branch.
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CPX-AP-1-4D14D0O-M12-5P

CPX-AP-1-EP-M12

Example of primary branch, modules in slots 1, 2, and 3.
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Terminal View for AP Modules

Slot 3 Slot 2 Slot 1 Slot 4
& ] i e el .
il '®
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VAEM-L1-S-24-AP

L

L )

CPX-AP-I-EP-M12
(e, [

CPX-AP-1-8DI
-M8-3P

CPX-AP-1-4D14D0O-M12-5P

The right AP-l connector is the Secondary branch of the AP-l system. Modules connected to the Secondary
branch start consuming slot numbers after the last slot number of the Primary branch. The above example
shows the completed test system with all 4 slots consumed.

3.1.2 AP - Terminal and Parameters

The CPX-AP...EP webserver shows the connected configuration of the modules, slots 1 to 6 in this example. The
module description, code, FW version, serial numbers, and product key are displayed. The EP product key is not
displayed since this is the password for the web access. This is the 11 digit alpha/numeric code found on the
adapter.

S M | — — — e
CPX-AP-I-EP-M12 Ta: -20°C...+50°C @ ﬁ
8086610 Rev01  02-2020:13  IP65/67
MAC-ID 00-0E-F0-63-EF-70 2X24VDC ===2x4A SELV/PELV R-R-FTO-KC-2018-1091 o 357PNBB3KMQ
Twne = o x_—z_-'a' ) ERE o =] 3 o
\ngzg L | T s S Y s = Festo AG & Co. KG
SAEs AL NS A Ty o0 S % S z DE-73734 Esslingen
Terminal - AP-I-EP X o+
< C O A Notsecure | 192.168.1.8/cgi-bin/ap-terminal
AP-I-EP AP EtherNetlP~  Modbus TCP ~  Configuration ~  System ~ FESTO
Terminal
_e
"o
o0 o0 0 0 00 00
Modules s
Slot Module Code FWVersion Serial Productkey Identify Diagnosis
1 CPX-AP--EP-M12 8323 1.3.50 0x000000C8 OK
2 CPX-AP-1-4DI4DO-M12-5P 8197 14312 0x00000024 DIDOM12_036 OK
3 VAEM-L1-S-24-AP 8204 14312 OxFFFFFFFF IVTUG24_049 OK
4 CPX-AP-1-8DI-M8-3P 8199 14312 0x0001E240 3S7PMMC3CR6 OK
5 CPX-AP-I-4Al-U-I-RTD-M12 8202 059 OXOOOOO&(i API4AI00070 OK
6 CPX-AP-I-410L-M12 8201 149 0x00001800 3S7PNOZXSQD OK

Application Note — CPX-AP with Universal Robot Controllers and Modbus TCP-1.10 Page 7 of 38



Terminal View for AP Modules

When selecting a module, a Sign-in access is required for the first time in a session. The credentials are:

User: admin

Password: the product key of the EP adapter found on label

AP-I-EP AP EtherMetIP -

Terminal

Modules

Slot  Module

1 CPX-AP-I-EP-M12

Configuration v  Sign in

FESTO

http//192.168.1.5

Your connection to this site is not private

Username admin

Password

Productkey

Each module can be configured by clicking on it. For example, slot 1 is the Modbus adapter. One click on the
module opens the parameter selection list for the module.

Slot 1. The CPX-AP-I-EP module has configuration parameters for IP address maintenance and supply voltage

diagnostics.

NOTE: Each parameter has instance numbers for the CIP Parameter Object and AP ID instance. This facilitates
easy look-up for module parameters. Every module has this list.

Modules

Slot Module

1 CPX-AP-I-EP-M12

Code

8323

FWVersion Serial Productkey Identify Diagnosis

127 0x000000C8 AP_I_EP_200 OK

Parameter
Object
(0xO0F) AP
Instance Id/Instance
1 12000:0
L 2 12001:0
3 12002:0
4 12003:0
5 12004:0
6 12005:0
7 12006:0
8 12007:0
9 20022:0

Parameter
DHCP enable

|P address

Subnet mask

Gateway

Active IP address
Active subnet mask
Active gateway address

MAC address

Setup monitoring load supply (PL) 24 V DCJ yes

Startup Value
]
192.168.1.8

255.255.255.0

192.168.1.1

192.168.1.9
255.255.255.0
192.168.1.1

00:0e:10:36:a1:c8

Load supply monitoring active, diagnosis suppressed in case of switch-off v

Slot 2 example. The CPX-AP-1-4DI14D0O-M12-5P has configuration parameters for debounce time, and fail safe
state for outputs (default off or hold last state).

Page 8 of 38
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Terminal View for AP Modules

2 CPX-AP-I-4D14D0-M12-5P 8197 1.41.1 0x00000024 DIDOM12_036
Parameter
Object
(0x0F) AP
Instance  ld/instance Parameter Startup Value
10 20014:0 Input Debounce Time yes Ims Y
1 200220 Setup monitoring load supply (PL) 24 VDC  yes Load supply monitoring active, diagnosis suppressed in case of switch-off v

Load supply monitoring inactive

12 20052:0 Behaviour in fail state yes Load supply monitoring active, diagnosis suppressed in case of switch-off
Load supply monitoring active L3

Some modules, such as the 4 channel analog input may have an extensive list of parameters. The 4Al module
has 52 parameters for configuring the 4 analog channels. Some parameters are required, such as the signal
range, so it matches the sensor connected.

5 CPX-AP--4AI-U-|-RTD-M12 3202 0.59 0x00000046 API4A100070

Parameter

Object

(0x0F) AP

Instance Id/instance Parameter Startup Value

16 20013:0 Behaviour after short circuit yes Switch on again v

17 20030:0 Enable monitoring of parameter errors yes

18 20031:0 Enable global diagnosis yes Fl

19 20036:0 Start calibration

20 20012:0 Enable diagnosis of sensor supply short circuit (Input 0)  yes 4

21 20012:1 Enable diagnosis of sensor supply short circuit (Input 1) yes F]

22 20012:2 Enable diagnosis of sensor supply short circuit (Input 2)  yes 4

23 20012:3 Enable diagnosis of sensor supply short circuit (Input 3)  yes 7

24 20032:0 Temperature unit (Input 0) yes | Fahrenheit .
Celsius

25 20032:1 Temperature unit (Input 1) yes
Kelvin

26 20032:2 Temperature unit (Input 2) yes Celsius v

27 20032:3 Temperature unit (Input 3) yes Celsius v

28 20034:0 Enable diagnosis for sensor out of range (Input 0} yes <

The 10-Link module also requires parameterization. By default, all the channels are deactivated. When using
the 10-Link master(s), certain parameters need to be configured. Primarily:

e The port mode. If Autostart is used, then no need for Validation and Backup
e The Variant Selection must be selected. Default is 8 bytes per channel

After all parameter selections are made, use Stored Parameters, section 3.1.4, for storing them in the CPX-AP
adapter.

For more information on 10-Link usage, see section 6 for using the Festo 10-Link SW Tool.
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Terminal View for AP Modules

5 CPX-AP-1-410L-M12 8201 0.26.5 0x00001800 3STPNOZXSQD
Parameter
Object
(OXOF) AP
Instance  ld/instance Parameter Startup Value
&3 20022:0 Setplnoniemulicadisuppivi(REI24DE e Load supply monitoring active, diagnosis suppressed in case of switch-off v
59 20049:0 Nominal Cycle Time (Port 0) yes as fast as possible .
70 20049:1 Nominal Cycle Time (Port 1) yes as fast as possible .
71 200492 Nominal Cycle Time (Port 2) yes as fast as possible .
72 20049:3 Nominal Cycle Time (Port 3) yes as fast as possible v
73 20050:0 Enable diagnosis of |O-Link device lost (Port 0)  yes 54
74 20050:1 Enable diagnosis of |O-Link device lost (Port 1)  yes €]
75 20050:2 Enable diagnosis of |0-Link device lost (Port 2)  yes ]
76 20050:3 Enable diagnosis of |0-Link device lost (Port 3)  yes ¥
77 20071:0 Port IMode (Port 0) yes DEACTIVATED .
78 20071:1 Port Mode (Port 1) yes I0L_AUTOSTART .
79 20071:2 Port Mode (Port 2) yes DEACTIVATED v
80 20071:3 Port Mode (Port 3) yes DEACTIVATED .
81 20072:0 Validation & Backup (Port 0) yes No Device check .
g2 2007 rallationiZIHACKUPItEORT) WES Type compatible Device V1.1, Backup + Restore v
83 20072:2 Vvalidation & Backup (Port 2) yes No Device check .
84 20072:3 validation & Backup (Port 3) yes No Device check .
85 200730 Nominal Vendor ID (Port 0) yes 0
86 200731 Nominal Vendeor ID (Port 1) yes o
87 200732 Nominal Vender ID (Port 2) yes o
88 200733 Nominal Vender ID (Port 3) yes o
89 20080:0 DevicelD (Port 0) yes o
90 20080:1 DevicelD (Port 1) yes 0
91 20080:2 DevicelD (Port 2) yes 0
92 20080:3 DevicelD (Port 3) yes 0
93 200740 Port status information (Port 0) DEACTIVATED
94 200741 Port status information (Port 1) OPERATE
95 200742 Port status information (Port 2) DEACTIVATED
96 200743 Port status information (Port 3) DEACTIVATED

Page 10 of 38
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Terminal View for AP Modules

97 200750 Revision ID (Port 0) 0

98 200751 Revision ID (Port 1) 17

99 200752 Revision ID (Port 2) 0

100 200753 Revision ID (Port 3) 0

101 200760 Port transmission rate (Port 0) NOT_DETECTED
102 200761 Port transmission rate (Port 1) COom2

103 200762 Port transmission rate (Port 2) NOT_DETECTED
104 200763 Port transmission rate (Port 3) NOT_DETECTED
105 200770 Actual cycle time in 100 us (Port 0) 0

106 200771 Actual cycle time in 100 us (Port 1) 72

107 200772 Actual cycle time in 100 us (Port 2) 0

108 200773 Actual cycle time in 100 us (Port 3) 0

109 20078:0 Actual VendorlD (Port 0) 0

110 200781 Actual VendorlD (Port 1) 888

111 20078:2 Actual VendorlD (Port 2) 0

112 200783 Actual VendorlD (Port 3) 0

113 20079:0 Actual DevicelD (Port 0) 0

114 20079:1 Actual DevicelD (Port 1) 330248

115 20079:2 Actual DevicelD (Port 2) 0

116 20079:3 Actual DevicelD (Port 3) 0

17 20108:0 InputDataLength (Port Q) 0

118 20108:1 InputDatalength (Port 1) 1

19 20108:2 InputDataLength (Port 2) 0

120 20108:3 InputDatalength (Port 3) 0

121 20109:0 QutputDataLength (Port 0) 0

122 20109:1 OutputDatalength (Port 1) 3

123 20109:2 OutputDatalength (Port 2) 0

124 20109:3 OutputDatal ength (Port 3) 0

- 20090:0 Variant selection yes v

CPX-AP-1-410L-M12 Variant &

Application Note — CPX-AP with Universal Robot Controllers and Modbus TCP-1.10
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Terminal View for AP Modules

3.1.3 AP Terminal — Tool View

As of FW version 1.2.7, the AP Terminal page has a Tool View which allows the user to change the page with a
different focus. The options are as follows:
=
:f::matwon/

Process Data
Supply Voltages

caememetet Select the “wrench” icon to change the focus to display process data, supply voltage, or cable info.

The Information page is the default page. In addition to the module name, code, FW version, serial number,
product key, and diagnostic status, there is an identify slide. Select “Identify” to flash the MD LED of the module
to locate it in a system.

Modules [+
Slot Module Code FWVersion Serial Productkey Identify Show
Information «*
1 CPX-AP-.EP-M12 8323 1227 0x000000C8 Process Data
2 CPX-AP--4DI4DO-M12-5P 8107 14312 0x00000024 DIDOM12_036 Supply Voltages
Cable Information
3 VAEM.L1-5.24-AP 8204 14312 OXFFFFFFFF IVTUG24_049 oK
4 CPX-AP-I-8DI-M8&-3P 8199 14312 0x0001E240 357PMMG3CR6 oK
5 CPX-AP-I-4Al-U-I-RTD-M12 8202 059 0x00000046 API4AI00070 oK
6 CPX-AP-I4I0LM12 8201 149 0x00001800 3S7TPNOZXSQD oK

The Process Data focus shows the actual I/0 status, dynamically, with an update rate of about 1 second.

&y
Modules #
Slot  Module Code FWVersion Process Data In (hex) Process Data Out (hex) Identify Diagnosis
1 CPX-AP-I-EP-M12 8323 1227 OK
2 CPX-AP--4DI4DO-M12-5P 8197 14312 00 03 oK
3 VAEM-L1-S-24-AP 8204 14312 f ff 00 00 40 00 OK
4 CPX-AP-I-8DI-M8-3P 8199 14312 00 oK
5 CPX-AP-I-4Al-U-I-RTD-M12 8202 059 €5 1b¢5 1b bd 1b bf 1b OK
6 CPX-AP-I-410L-M12 8201 149 0000 00 00 00 00 00 00 0000 00 00 00 00 00 00 OK
0400 00 00 00 00 00 00 06 24 01 04 00 00 03 00
0050 00 00 00 00 00 00 0000 00 0000 00 00 00
0000 00 00 00 00 00 00 0003 00 00 00 00 00 00
00 a0 a0 00

The Supply Voltage focus shows the dynamic value of the various voltage supplies of each module.

Modules #
Slot Module Code FWVersion U Sen/El U Load Identify Diagnosis
1 CPX-AP-I-EP-M12 8323 1227 24222V 24166 V oK
2 CPX-AP-I-4D14DO-M12-5P 8197 1.43.12 24288V 24V oK
3 VAEM-L1-5-24-AP 8204 1.43.12 24222V 23833V oK
4 CPX-AP--8DI-M8-3P 8199 1.43.12 2409V ov oK
5 CPX-AP-I-4Al-U-I-RTD-M12 8202 059 24288V ov oK
6 CPX-AP-1-410L-M12 8201 1489 23958V 24072V oK

The Cable Information focus shows the cable lengths detected by the system.
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Terminal View for AP Modules

Modules s
Slot Module Code FWVersion Cable Length Identify Diagnosis

1 CPX-AP-I-EP-M12 8323 1227 2m oK

2 CPX-AP-1-4D14DO-M12-5P 8197 14312 2m OK

3 VAEM-L1-5-24-AP 8204 1.43.12 06m oK

4 CPX-AP-1-8DI-M8-3P 8199 14312 im OK

5 CPX-AP-I-4Al-U-I-RTD-M12 8202 0.5.9 2m OK

6 CPX-AP-1-410L-M12 8201 149 19m oK

The information in the various focus views provide useful troubleshooting information during commissioning
and routine maintenance.

3.1.4 AP Configuration — Stored Parameters

The CPX-AP system for EtherNet/IP and Modbus TCP can store parameters internally in FW 1.2.7 or later.

First set all desired parameters. You can then store them by going to the Configuration->Stored Parameter op-
tion.

Your first time before storing, your options will be as follows.

e Default is to store current values.

e You can use this page to restore all values to their default.

e Ifyou have a file from the same or a previous system with an EXACT configuration, you can also upload
the values from that file.

AP-I-EP AP EtherNet/IP ~ Modbus TCP ~ Configuration = System ~

Stored Parameter

Action @ O Restore default parameter values
@® store current parameter values

© Upload stored values from file

Stored parameter values file

After submitting the values, they are stored in the CPX-AP adapter. There are now additional options:

e Delete stored values
e Download Stored Values

Note
The Info Button has detailed information on the actions within Stored Parameters

Application Note — CPX-AP with Universal Robot Controllers and Modbus TCP-1.10 Page 13 of 38



Terminal View for AP Modules

AP-I-EP AP  EtherNetIP +  Modbus TCP v  Configuration v System ~

Stored Parameter

Used Memory

Action © O Restore default parameter values (delete stored

values, too)

@® Store/Update current parameter values
© Delete stored values

© Download stored values

O Upload stored values from file

Stored parameter values file

Page 14 of 38

Stored Parameter Actions

Store/Update current parameter values
- This will store the latest parameter
set to the EtherNet/IP module NV
memaory. These parameters will be
persistent in the module, unless it is
overwritten by the PLC. This action
must be done each time parameters
are changed and need to be stored.

Restore default parameters values
(delete stored values too) will reset the
parameters in the EtherNet/|P module
to default, out-of-box condition.

Delete stored values will delete stored
parameters from NV memory in the
EtherMet/IP node, but retain the
settings in the web server and
EtherNet/IP adapter. They will not
recover on next power cycle.

Download stored values will save the
parameter file to a o NV file in the
PC Downloads folder. This file name
can be changed, and, reused for a
backup or another identical system.

Upload stored valve from file will
restore parameters from a previously
generated file

P ~
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Terminal View for AP Modules

3.1.5 AP Configuration - Firmware
The CPX-AP EtherNet/IP module can load new FW simply by browsing a FFWU file on a PC.

192.168.1.5/cgi-bin/auth/ap-firmware
AP-I-EP AP EtherNetIP -~  Configuration ~  System - FESTO

. Username/Password
Firmware snwp

Firmware:

3.1.6 AP Configuration — Username/Password
The username / password can be changed. Follow user manual to reset to default values if forgotten.

AP-I-EP AP EtherNetIP ~  Configuration ~  System

FESTO
Username/Password

Username admin|

Username to login in webserver

Password

Password

Password (Verify)

Verify Password
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Getting Started with UR and Modbus TCP

4 Getting Started with UR and Modbus TCP

The commissioning of the UR robot controller Modbus TCP client is quite easy. Commissioning can be done di-
rectly form the robot pendant station, or from a PC using a remote viewer. In this case, UltraVNC_1_3_2_X64
Viewer was used.

4.1.1 IP Addresses

e Besure the robot controller, PC (if used), and CPX-AP system are all on the same IP address subnet.
e Inthis example, the IP address for UR is 192.168.1.41. Go to Settings -> System ->» Network. Make the
method Static. Enter IP address, Subnet, and apply.

B8 ur-20215500521:0 — O e
S ERSHELO0 192.168.1.41

<unnamed>
default

Network

> Password Select your networl method
v/ System Q pHep
System @ Static Address
Backup X
O Disabled networl
Robot
Registration
& Networl is connected
URCaps Network detailed settings: R
Remote
ErrTrd IP address: 192.168.1.41
T — Subnet mask: 255.255.255.0
Freedrive Default gateway: 0.0.0.0
Network
Update Preferred DNS server: 0.0.0.0
Alternative DNS server: 0.0.0.0

> Security

Apply

O Normal g ( 100% Simulation .

e The CPX-AP has multiple methods for setting IP address.
o Any DHCP server
o Rotary switches for last octet of public IP address 192,.168.1.xxx
o Festo Field Device Tool can change any IP address already entered into the CPX-AP
o Festo Automation Suite 2021 Winter Release will have a DHCP server that can be used with this
device.
e In this example, the rotary switches were used to set the IP address to 192.168.1.8

Rotary switch Function
IPx100x10x1

The 3 rotary switches are used to set the 4th octet of the IP
address (192.168.1.XXX).

Possible settings:

- 0 =dynamic addressing via DHCP (factory setting)

— 1. 255=permissible address range

Valid values:

—  EtherNet/IP: 300 .. 555 (IP address = value - 300)

- Modbus TCP: 600 ... 855 (IP address = value - 600)

- Reset to factory setting: 900

If values are invalid, the IP parameters are reset to the factory set-
tings.

In the range 0 ... 255 both network protocols are active. The net-
work protocol that first sets outputs has priority over the outputs.

e From Festo manual p/n 8099750, set switches to 608, 600 being the least significant value for Modbus
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4.1.2 Installation Setup

Once the IP addresses are set, we can go into the Installation Set-up of the UR controller to set the CPX-AP Mod-
bus TCP server information.

e Go the Installation icon -> Fieldbus -> Modbus option:

B8 ur-20215500521:0

SaEBCHL00 192.168.1.41

REZ+ QH e 3 Wb

installstion|  Move Log

Run

p
MODBUS client IO Setup

:
T

Please select
Digital Input

igi Add New Signal
Digital Output

Register Input

O sho Register Output Refresh List

MODBUS IP address 192.168.1.8
PROFINET
EtherNet/IP Type Address Name Value

(] ‘RegisterOutput V| ‘ D| outddo Ij|

] ‘Registerlnput V| ‘ 0| in4di 0

] ‘Register OQutput V| ‘ 1| valve Ijl

@ |Register Input v 14 MODBUS_1 53285

® [Please select | o MopBus_2

~

O Normal Speed (—— Simulation .

e Enter the IP address of the CPX-AP adapter.

e The robot controller gives options to use registers or digital function codes of Modbus. In the first line
item we selected Register Output (Holding Register in CPX-AP).

In this case, Address Register 0 is the first output module of the CPX-AP system.

The name was changed to out4do to match the first module

A connection is immediately made, as indicated by the green indicator in this line.

A decimal value will set the boolean equivalents of the output module. For example, 3dec are

bits 0011 of the 4 DO module. So outputs 0 and 1 would be active.

O O O O

e Inaddition, the CPX-AP adapter should indicate a connection is made. Observe the following LED func-
tion:

Green static: Device is online and has at least one connection.
NS Green blink: Device is online and got an IP address, but no active connection
Off: Device is offline

e The NS LED should be solid green at this point.
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Names can be changed by selecting the name field:

@ ur-20215500521:0

MODBUS

SEBSHLOOT

- o x
1[192.168.1.41
Type Address  Name Value
@ |[Register Output -] 0 |outado [ 4
@ [Register Input - o |inadi 0
@ |[Register Output -] 1 |valve [ 4
@ [Register Input - 14 MoDBUS_1 53285
@ [Register Input - 5000 |MODBUS_2 0
Diag_Global
N R ! - - -
1 2 3 4 5 6 7 8 9 0 =
a s d f g h i K E :
- [ x][c[v]en]m]" AR
L]
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Modbus TCP View — Modbus Addresses for CPX-AP System

Modbus TCP View — Modbus Addresses for CPX-AP System

At this point, it is necessary to know how the Modbus Addresses are assigned in the CPX-AP system. A Modbus
View is included in the CPX-AP webserver to facilitate the addressing of a CPX-AP system with a Modbus control-
ler. The registers can also be calculated based on the CPX-AP configuration.

Modbus TCP View in Webserver:

[ Terminal - AP-I-EP

« c

5.1

x + — o X

0 AN wre | 192.168.1.8 * O

Terminal
8
o
LN} LN J L N o0e o0
Modules . ’
Slot Module Code FWVersion Serial Productkey Identify Diagnosis
1 CPX-AP-I-EP-M12 8323 1227 0x000000C8 OK
2 CPX-AP-1-4DI4DO-M12-5P 8197 1.43.12 0x00000024 DIDOM12_036 OK
3 VAEM-L1-S-24.AP 8204 1.43.12 OXFFFFFFFF IVTUG24_049 OK
CPX-AP-I-8DI-M8-3P 8199 143.12 0x0001E240 3S7PMMC3CR6 OK
CPX-AP-I-4Al-U-I-RTD-M12 8202 05.9 0x00000046 API4AI00070 OK
6 CPX-AP-1-410L-M12 8201 149 0x00001800 3S7PNOZXSQD OK

Modbus TCP Overview for the CPX-AP System

The CPX-AP system has Modbus register addresses for I/0, Diagnostics, Parameters, Module, and 10-Link data
points. In addition, other pertinent information is as follows:

a. Registers are assigned in the order of the connected modules. Refer to examples in Chapter 3 on how
the ordering is done based on the Primary and Secondary branches.
b. UR Output Registers = CPX-AP Holding Registers
c. Each module starts at the beginning of the next available Register.
d. Modules will consume a varying amount of data. This depends on the modules maximum size. This
information can be found in the module datasheets or user manual.
e. CPX-AP Modbus Holding (Output) Register Description:
Register Length Access Name
0 4096 rw Outputs
5000 4096 r Inputs
10000 1000 r/w Parameter
11000 1000 r Diagnosis
12000 1 r Module Count
14000 2 r/w Timeout (default 100 ms)
14002 1 r/w Webserver Enable
14003 1 r/w Webserver Write Access Enable
14004 1 r/w SNMP Enable
15000 18500 r Module Information
34000 200 r/w |0-Link ISDU Mailbox
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f.  Timeout
Address info:

14000 2Int r/w Timeout (default 100 ms)

Description:

Modbus connection timeout in ms (default=100 ms).
Value is stored in non-volatile memory
Value of 0 turns the timeout off.

g. Parameter Execution

Description:
1 Read
2 Write

3 Busy (read or write currently running)
4 Error (request failed - status code in the upper 8 bit)

16 Done (request successfully completed)

A parameter read or write is initiated by writing the Exec register as last register of the request.

Steps to execute a request:

Step Register

1 10000

2 10001

3 10002

4 10004 and 10010..(10010 + datalen written in 10004)
5 10003

6 10003

7 10004 and 10010...

h. 10-Link ISDU Access

Description

write module number

write parameter id

write parameter instance

write datalen and data (only for write request)
write 1 or 2 to exec register

read back exec register until done or error

read datalen and data (only for read request)

Description:
Holding register Attribute Description
0=0K
34000 ISDU Status 254 = Error
255 = Busy
50 = Read (with byte swap)
34001 Read/Write Command ?(1)0==WRrZ:d(With byte swap)
101 = Write
34002 Module Module number of an I0-Link Master
34003 Channel
34004 Index ISDU Index
34005 Subindex ISDU Subindex
34006 Length of data in Bytes

(for read always zero)
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34007..34126  Data (max 238 bytes)

Transfer is initiated by writing command (read / write), all other values have to be correctly set up before. After
command is written check input register (ISDU Status). Module and channel number start counting at 1.

i. CPX-AP Modbus Input Register Description:

Register Length Access Name

0 4096 r Inputs
5000 1000 r Diagnosis

j.  CPX-AP General Diagnosis Description:

e There are always 12 bytes (6 registers) of global diagnostics

e There are always 12 bytes (6 registers) of module diagnostics

e Each module has its own set of diagnostics

e The diagnostic field will be structured as follows: Size is 12 bytes + mod count * 12 bytes

Byte offset Len Description
0 4 Global diagnosis state
4 2 Count of currently active diagnosis
6 2 Module which has latest diagnosis
8 4 Latest diagnosis code

Array of Module Diagnosis with module number (=n) as index
12+n*12 1 Module no

13+n*12 1 Submodule

14+n*12 1 Channel

15+n*12 1 Module present state

16+n*12 4 Module diagnosis state

20+n*12 4 Diagnosis Code
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5.2 Modbus TCP Example for the CPX-AP System

The CPX-AP system in this example is as shown:

[ Terminal - AP-1-EP X o+
< C @ A Notsecure | 192.168.1.8/cgi-bin/ap-terminal
AP-I-EP AP EtherNet/IP « Modbus TCP « Configuration ~ System ~ FESTD
Terminal
.
[ ]
(X ] *® 06 & 00 0o
Modules s
Slot Module Code FWVersion Serial Productkey Identify Diagnosis
1 CPX-AP-I-EP-M12 8323 1.3.50 0x000000C8 OK
2 CPX-AP-I-4DI4DO-M12-5P 8197 14312 0x00000024 DIDOM12_036 OK
3 VAEM-L1-S-24-AP 8204 14312 OxFFFFFFFF IVTUG24_049 OK
4 CPX-AP-I-8DI-M8-3P 8199 14312 0x0001E240 3STPMMC3CR6 OK
5 CPX-AP-I-4Al-U-I-RTD-M12 8202 059 DXOODOO&G API4AI00070 OK
6 CPX-AP-I-4I0L-M12 8201 149 0x00001800 3S7PN0OZXSQD OK

Holding Registers assignment

Mod# | Desc In Holding Out Holding Comments
Registers Registers
1 EP-M12 n/a n/a No 1/0 for the adapter module
2 4D14DO 5000 0 Starts at the beginning of register list. Only con-

sumes 1 register each, since 1 reg = 16 bits. This
module consumes 4 bits in/out

3 VAEM...24 n/a 1-3 No inputs for VAEM

Outputs start at Reg 1. Since this consumes 6 bytes,
this is 3 registers; 1,2,3

4 8 DI 5001 n/a No outputs for 8DI

Inputs start at next avail reg, 5001. Since this is only
1 byte, this consumes 1 reg.

5 4Al 5002 n/a No outputs for 4Al
5003 Inputs start at next avail reg, 5002. Since this con-
5004 sumes 8 bytes (4 ch X 2 bytes each), this is 4 regis-
5005 ters.

6 4 10L 5006- 5009 4-7 The 10L module data consumption is based on a pa-
5010-5013 | 8-11 rameter setting (see 10-Link variant selection). In
5014-5017 | 12-15 this case, this is set to consume 8 bytes /0 per
5018 - 5021 16-19 channel.

Next starting input reg is 5006. This requires 16 reg-
isters. Four per channel.

Next starting output reg is 4. This requires 16 regis-
ters. Four per channel.

Diag | Global 11000 n/a Global diagnosis state
11001
Dlag | Global 11002 n/a Count of currently active diagnosis
Diag | Global 11003 n/a Module which has latest diagnosis
Diag | Global 11004 n/a . .
11005 Latest diagnosis code
Diag | Module 1 11006 n/a Module number (LSB) and submodule number
(MSB)
Dlag | Module 1 11007 n/a Channel (LSB) and module present state (MSB)
Diag | Module 1 11008 n/a . .
11009 Module Diagnosis state
Diag | Module 1 11010 n/a Diagnosis code
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11011
Diag | Module 2 11012 n/a Module number (LSB) and submodule number
(MSB)
Dlag | Module 2 11013 n/a Channel (LSB) and module present state (MSB)
Diag | Module 2 11014 n/a Module Diagnosis state
11015
Diag | Module 2 11016 n/a Diagnosis code
11017

Continue pattern to complete all 6 modules in this example

Input Registers assignment
Mod# | Desc In Input Out Input Comments
Registers Registers
1 EP-M12 n/a n/a No 1/0 for the adapter module
2 4D14DO 0 n/a Starts at the beginning of register list. Only con-
sumes 1 register each, since 1 reg = 16 bits. This
module consumes 4 bits in/out
3 VAEM...24 n/a n/a No inputs for VAEM
4 8 DI 1 n/a No outputs for 8DI
Inputs start at next avail reg, 1. Since this is only 1
byte, this consumes 1 reg.
5 4Al 2 n/a No outputs for 4Al
3 Inputs start at next avail reg, 2. Since this consumes
4 8 bytes (4 ch X 2 bytes each), this is 4 registers.
5
6 410L 6-9 n/a The IOL module data consumption is based on a pa-
10-13 rameter setting (see 10-Link variant selection). In
14-17 this case, this is set to consume 8 bytes 1/0 per
18-21 channel.
Next starting input reg is 6. This requires 16 regis-
ters. Four per channel.
Diag | Global 5000 n/a Global diagnosis state
5001
Dlag | Global 5002 n/a Count of currently active diagnosis
Diag | Global 5003 n/a Module which has latest diagnosis
Diag | Global 5004 n/a . .
5005 Latest diagnosis code
Diag | Module 1 5006 n/a Module number (LSB) and submodule number
(MSB)
Dlag | Module 1 5007 n/a Channel (LSB) and module present state (MSB)
Diag | Module 1 5008 n/a . .
5009 Module Diagnosis state
Diag | Module 1 5010 n/a . .
5011 Diagnosis code
Diag | Module 2 5012 n/a Module number (LSB) and submodule number
(MSB)
Dlag | Module 2 5013 n/a Channel (LSB) and module present state (MSB)
Diag | Module 2 5014 n/a Module Diagnosis state
5015
Diag | Module 2 5016 n/a Diagnosis code
5017
Continue pattern to complete all 6 modules in this example
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5.3 Modbus TCP Holding Register View

The CPX-AP webserver provides a Holding and Input register view of the system connected to the CPX-AP
adapter. This provides an easy check of the actual register assignment based on the configuration. The system
must be connected and powered-up to use this view.

Example Holding Register View
AP-I-EP AP  EtherNetIP ~  Modbus TGP ~  Configuration ~  System ~ FESTD

Holding Register View

Search:
Register Offset (bit) Bit length Module Channel Datatype Name
Outputs

0 0 1 2 0 BOOL Module 2 - CPX-AP--4DI4DO-M12-5P - Output 0

0 1 1 2 1 BOOL Module 2 - CPX-AP--4DI4DO-M12-5P - Output 1

0 2 1 2 2 BOOL Module 2 - CPX-AP-I-4E\4DO-M1 2-5P - Output 2

0 3 1 2 3 BOOL Module 2 - CPX-AP-I-4DI4DO-M12-5P - Output 3

1 0 1 3 0 BOOL Module 3 - VAEM-L1-S-24-AP - Coil 0

1 1 1 3 1 BOOL Module 3 - VAEM-L1-S-24-AP - Coil 1

1 2 1 3 2 BOOL Module 3 - VAEM-L1-8-24-AP - Coll 2

1 3 1 3 3 BOOL Module 3 - VAEM-L1-8-24-AP - Coil 3

1 4 1 3 4 BOOL Module 3 - VAEM-L1-S-24-AP - Coil 4

1 5 1 3 5 BOOL Module 3 - VAEM-L1-S-24-AP - Coil 5

1 6 1 3 6 BOOL Module 3 - VAEM-L1-S-24-AP - Coil 6

1 7 1 3 7 BOOL Module 3 - VAEM-L1-S-24-AP - Coll 7

1 8 1 3 8 BOOL Module 3 - VAEM-L1-8-24-AP - Coll 8

1 9 1 3 9 BOOL Module 3 - VAEM-L1-S-24-AP - Coll 9
16-19 0 64 6 3 USINT[8] Module 6 - CPX-AP-I-410L-M12 - Port 3

Inputs

5000 0 1 2 0 BOOL Module 2 - CPX-AP-1-4DI4DO-M12-5P - Input 0
5000 1 1 2 1 BOOL Madule 2 - CPX-AP-I-4DI4DO-M12-5P - Input 1
5000 2 1 2 2 BOOL Madule 2 - CPX-AP-I-4DI4DO-M12-5P - Input 2
5000 3 1 2 3 BOOL Module 2 - CPX-AP-I-4DI4DO-M12-5P - Input 3
5001 0 1 4 0 BOOL Module 4 - CPX-AP-1-8DI-M8-3P - Input 0
5001 1 1 4 1 BOOL Module 4 - CPX-AP-I-8DI-M8-3P - Input 1
5001 2 1 4 2 BOOL Madule 4 - CPX-AP-I-8DI-M8-3P - Input 2
5001 3 1 4 3 BOOL Module 4 - CPX-AP-I-8DI-M8-3P - Input 3
5001 4 1 4 4 BOOL Module 4 - CPX-AP-1-8DI-M8-3P - Input 4
5001 5 1 4 5 BOOL Module 4 - CPX-AP-I-8DI-M8-3P - Input 5
5001 6 1 4 6 BOOL Madule 4 - CPX-AP-I-8DI-M8-3P - Input 6
5001 7 1 4 7 BOOL Module 4 - CPX-AP-I-8DI-M8-3P - Input 7
5002 0 16 5 0 INT Module 5 - CPX-AP-I-4Al-U-I-RTD-M12 - Input 0
5003 0 16 5 1 INT Module 5 - CPX-AP-I-4Al-U-I-RTD-M12 - Input 1
5004 0 16 5 2 INT Module 5 - CPX-AP-I-4AI-U-I-RTD-M12 - Input 2
5005 0 16 5 3 INT Madule 5 - CPX-AP-I-4Al-U-I-RTD-M12 - Input 3
5006 - 5009 0 64 6 0 USINT[8] Module 6 - CPX-AP-I-410L-M12 - Port 0
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32
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USINT
Parameter Mailbox
UINT
UINT
UINT
UINT
UINT
Array Of Byte
Diagnosis
DWORD
INT
INT
DINT
SINT
SINT
SINT
SINT
DINT
DINT
SINT

SINT

DINT
General Information
UINT
System Parameter
UDINT
BOOL
BOOL
BOOL
Module Information
UDINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UDINT

STRING

Module 6 - CPX-AP-I-4I0L-M12 - Port 7 - PQI

Parameter Mailbox - Module Number
Parameter Mailbox - AP Parameter 1D
Parameter Mailbox - AP Parameter Instance
Parameter Mailbox - Execute / Command
Parameter Mailbox - Data Length

Parameter Mailbox - Data

Global Diagnosis State

Count of currently active diagnosis
Module which has latest diagnosis
Latest Diagnosis Code

Diagnosis - Module 1

Diagnosis - Module 1 - Submodule
Diagnosis - Module 1 - Channel
Diagnosis - Module 1 - Present State
Diagnosis - Module 1 - Module Diagnosis State
Diagnosis - Module 1 - Diagnosis Code
Diagnosis - Module 2

Diagnosis - Module 2 - Submodule

Diagnosis - Module 6 - Diagnosis Code

Module Count

Modbus Timeout {(msec)
Webserver Enable
Webserver Write Access Enable

SNMP Enable

Module Information - Module 1 - Module Code

Module Information - Module 1 - Module Class

Module Information - Module 1 - Communication Profiles
Medule Information - Module 1 - Input Size (Bytes)
Module Information - Module 1 - Input Channels

Module Information - Module 1 - Output Size (Bytes)
Module Information - Module 1 - Qutput Channels
Module Information - Module 1 - Hardware Version
Medule Information - Module 1 - Firmware Version Major
Module Information - Module 1 - Firmware Version Minor
Module Information - Module 1 - Firmware Version Patch
Module Information - Module 1 - Serial Number

Module Information - Module 1 - Product Key
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15199 - 15204 0 96 6 0 STRING Module Information - Module 6 - Product Key

15205 - 15221 0 272 6 0 STRING Module Information - Module 6 - Order Text
10-Link Mailbox

34000 0 16 - - UINT 10-Link Mailbox - ISDU Status

34001 0 16 - - UINT |0-Link Mailbox - Read/Write Command

34002 0 16 - - UINT |O-Link Mailbox - Module Number

34003 0 16 - - UINT 10-Link Mailbox - Channel

34004 0 16 - - UINT 10-Link Mailbox - 1ISDU Index

34005 0 16 - - UINT 10-Link Mailbox - ISDU Subindex

34006 0 16 - - UINT 10-Link Mailbox - Data Length

34007 - 34125 0 1904 = = Array Of Byte |0-Link Mailbox - Data

5.4 Modbus TCP Input Register View

Example Input Register View
AP-I-EP AP EtherNetIP ~  Modbus TCP ~  Configuration ~  System - FESTO

Input Register View

Search:
Register Offset (bit) Bit length Module Channel Datatype Name
Inputs
0 0 1 2 0 BOOL Module 2 - CPX-AP-1-4DI4DO-M12-5P - Input 0
0 1 1 2 1 BOOL Module 2 - CPX-AP--4DI4DO-M12-5P - Input 1
0 2 1 2 2 BOOL Module 2 - CPX-AP-1-4DI4DO-M12-5P - Input 2
0 3 1 2 3] BOOL Module 2 - CPX-AP-1-4DI4DO-M12-5P - Input 3
1 0 1 4 0 BOOL Module 4 - CPX-AP-I-8DI-M8&-3P - Input 0
1 1 1 4 1 BOOL Module 4 - CPX-AP-1-8DI-M8-3P - Input 1
1 2 1 4 2 BOOL Module 4 - CPX-AP-1-8DI-M8-3P - Input 2
1 3 1 4 3 BOOL Module 4 - CPX-AP-I-8DI-M8-3P - Input 3
1 4 1 4 4 BOOL Module 4 - CPX-AP-1-8DI-M8-3P - Input 4
1 5 1 4 5 BOOL Module 4 - CPX-AP-1-8DI-M8-3P - Input 5
1 6 1 4 5} BOOL Module 4 - CPX-AP-I-8DI-M8&-3P - Input 6
1 7 1 4 7 BOOL Module 4 - CPX-AP--8DI-M8-3P - Input 7
2 0 16 5 0 INT Module 5 - CPX-AP-I-4AI-U-1-RTD-M12 - Input 0
3 0 16 5 1 INT Module 5 - CPX-AP-I-4AI-U-I-RTD-M12 - Input 1
4 0 16 5 2 INT Module 5 - CPX-AP--4AI-U-I-RTD-M12 - Input 2
5 0 16 5 3] INT Module 5 - CPX-AP-I-4AI-U-I-RTD-M12 - Input 3
6-9 0 64 6 0 USINT[8] Module 6 - CPX-AP-I-410L-M12 - Port 0
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23 8 8 6 7 USINT Module 6 - CPX-AP-1-4I0L-M12 - Port 7 - PQI
Diagnosis

5000 - 5001 0 32 - - DWORD Global Diagnosis State

5002 0 16 - - INT Count of currently active diagnosis

5003 0 16 - - INT Module which has latest diagnosis

5004 - 5005 0 32 - - DINT Latest Diagnosis Code

5006 0 8 1 0 SINT Diagnosis - Module 1

5006 8 8 1 % 0 SINT Diagnosis - Module 1 - Submodule

5007 0 8 1 0 SINT Diagnosis - Module 1 - Channel

5007 8 8 1 0 SINT Diagnosis - Module 1 - Present State

5008 - 5009 0 32 1 0 DINT Diagnosis - Module 1 - Module Diagnosis State

5010 - 5011 0 32 1 0 DINT Diagnosis - Module 1 - Diagnosis Code

5012 0 8 2 0 SINT Diagnosis - Module 2

5012 8 8 2 0 SINT Diagnosis - Module 2 - Submodule

5013 0 8 2 0 SINT Diagnosis - Module 2 - Channel

5013 8 8 2 0 SINT Diagnosis - Module 2 - Present State

5014 - 5015 0 32 2 0 DINT Diagnosis - Module 2 - Module Diagnosis State

5016 - 5017 0 32 2 0 DINT Diagnosis - Module 2 - Diagnosis Code

5018 0 8 3 0 SINT Diagnosis - Module 3

5018 8 8 3 0 SINT Diagnosis - Module 3 - Submodule

5019 0 8 3 0 SINT Diagnosis - Module 3 - Channel

5028 - 5029 0 32 4 0 DINT Diagnosis - Module 4 - Diagnosis Code

5030 0 8 5 0 SINT Diagnosis - Module 5 %

5030 8 8 5 0 SINT Diagnosis - Module 5 - Submedule

5031 0 8 5 0 SINT Diagnosis - Module 5 - Channel

5031 8 8 5 0 SINT Diagnosis - Module 5 - Present State

5032 - 5033 0 32 5 0 DINT Diagnosis - Module 5 - Module Diagnosis State

5034 - 5035 0 32 5 0 DINT Diagnosis - Module 5 - Diagnosis Code

5036 0 8 6 0 SINT Diagnosis - Module 6

5036 8 8 6 0 SINT Diagnosis - Module 6 - Submodule

5037 0 8 6 0 SINT Diagnosis - Module 6 - Channel

5037 8 8 6 0 SINT Diagnosis - Module 6 - Present State

5038 - 5039 0 32 6 0 DINT Diagnosis - Module 6 - Module Diagnosis State

5040 - 5041 0 32 6 0 DINT Diagnosis - Module 6 - Diagnosis Code
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6 Integrating the CPX-AP to the UR Controller via Modbus TCP

With a general understanding of the Modbus mapping in the CPX-AP system, further integration into the UR con-
troller is simple.

6.1.1 Using Registers

e Go the Installation icon -» Fieldbus ->» Modbus option:

B ur-20215500521:0 — O e

SERSELLOOF

R 182 ¢ & B sumarece [}

Mew... Open...
Run e =

Prograr 110 Log
MODBUS client IO Setup
) Safety

N Fieldbus

MODBUS IP address | 192.168.1.8
PROFINET
EtherNet/IP Type Address Name Value
(] ‘RegisterOutput V| ‘ 0| outddo |j|
. ‘Registerlnput V| ‘ O| inddi 0
X
(] ‘RegisterOutput V| ‘ 1| valve lj|
@ |Register Input v| 14 10L_SDAT_Ch2 12348
. ‘Registerlnput V| ‘ 5000| Diag_Global 4
@ |Register Output ~| 11000 MmoDBUS_1 E
N
| Refresn List |

[ Show advanced options Refresh List

O Normal eed (——— 100% ° 0 o Siml_ﬂatiw:nr'\.

o By following the Modbus register mapping example, there are different functions that can be achieved.
e Use Register Output to set any of the CPX-AP outputs. This can be a physical output, or writing to a pa-
rameter or 10-Link index. In this case, Digital outputs and solenoid valves can be activated by setting
their value ON by entering a decimal value in “out4do” and “valve” respectively. These names were
changed to reflect the actual CPX-AP module.
o Example, a decimal value of 3 will set the first 2 bits (0000 0000 0000 0011).
e Use either Register Output or Register Input to Read a Diagnostic value. Be sure to use the correct ad-
dress for each register type:
o Example, the Global Diagnosis State can be read by either a Holding Register or an Input Regis-
ter.
o Register Input is address 5000
o Register Output (Holding) is address 11000
o You see the same value, 4 in this case for the least significant register. This was triggered by a
low power condition.

Page 28 of 38 Application Note — CPX-AP with Universal Robots and Modbus TCP - 1.10



Integrating the CPX-AP to the UR Controller via Modbus TCP

B8 ur-20215500521:0 - O *
s EBTELOO 192.168.1.41

24 QH e B ol

Mew. Open.
Installation Move Log G Manual

MODBUS client 10 Setup
:
=TT

MODBUS IP address | 192.168.1.8
PROFINET
EtherNet/IP Type Address Name Value

] ‘Register OQutput V| ‘ O| outddo I:I

] ‘Registerlnput V| ‘ O| in4di 0

Ly

] ‘Register Output V| ‘ 1| valve Ij|

@ Register Input v 14 10L_SDAT_Ch2 12348

(] ‘Registerlnput V| ‘ 5000| Diag_Global 0

@ Register Output ~| [ 12000 Module_Count e

@ Register Output ~| [ 14000 Module_Timeout ~

[0 Show advanced options

O Normal O — Simulation .

e General information such as Module Count and Module Timeout can be read. Find the address in the
address in the holding register description and add new signal to enter
o Module Count is a read only value based on the CPX-AP configuration
o Module Timeout is Read / Write. Enter a value in the value column, and change the Timeout if
necessary (default is 100ms).

B8 ur-20215500521:0 - O x
S EBRTHLO0 192.168.1.41

? n <unnamed=>
$ A default*
n 1 2d

Installation

MODBUS client IO Setup
- T I - 71 "

_ Safety - — ~
@ |Register Input ~| 14 10L_SDAT_Ch2 12348
@ |Register Input ~| 5000/ Diag_Global 0
:::::; @ |Register Output v| | 12000 Module_Count s
EtherNet/IP @ |Register Output v| | 14000 Module Timeout
@ |Register Output v| | 34000 I1sDU_status L 0 |Iet?t_|
@ |Register Output ~| 5000 in_4di_Holding
@ [Digital Input v 0 in4di_bool_0
@ [Digital Input v 1| inadi_bool_1

Add New Signal

I <

O Show advanced options Refresh List

O Blaymal LU Simulatio

e You can also use Digital Input and Digital Output to set coils and read limit switches individually
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o Inthis case Digital Input uses the same starting address as Register Input. Register Output
(Holding Register) has a different address, 5000.

o  When the first input of the 4D14DO module is triggered, a 1 appears at register 5000. Addition-
ally, the Boolean indicator appears for bit 0, the LSB of the digital input registers

6.1.2 Simple Control from the UR Controller

Under the Program -» Basic menu, a simple sequence of instructions can be created.

Q _ Graphics Variables

1 ¥ Robot Program Set
Waypoint 2 = EEE e Select the action you wish the robot to perform at this point in the program. You can
Direction 3 B Wait indcli_bool 0=HI also specify changes in the robot's payload.
Wait ! = Setvalve=16 O No Action
Set O Set Digital Qutput
Popup o Set Analog Output 4.0
Halt @ Set |va\ve v H 7 ‘
Comment o Set Single Pulse 0.500
Folder d t O Increment installation variable by one:
Set Payload

> Advanced
> Templates © To set payload, please use the 'Set Payload' node

[ set TCP

29S-XBREET

O Normal Simulation .

e Inthis case, a value of 7 is set to the name “valve”, which was assigned to the first Output Register of
the VAEM module of the VTUG valve manifold. This is address 1 in this example. When this sequence is
executed, the value 7 (0000 0000 0000 0111) is set, and the first 3 coils are energized.

@ ur-20215500521:0 - m} X

<unnamed=* D E E
Open

default*

Hew.

Q _ Graphics Variables

Move

1 v Robot Program Wait
Waypoint 2 = Set valve=7 Please select what should trigger the robot's next action;
Direction 3 B Wait in4di_bool 0=HI

4 = Set valve=16
Wait O No wait
set QO wait seconds
Popup @ Wait for Digital Input ‘mﬁfdwibDDLO v HH\gh v ‘
Halt

O wat or
Comment
Wait for

Folder g » O ‘ |
Set Payload

Normal Speed (C— 0% ° 0 o Simulation
O o

e Inthis case, a delay is added. A new value of 16 (0000 0000 0001 0000) is set. The 5% coil only is now
energized.
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7 Festo 10-Link Tool

The Festo I0-Link Tool is a software tool to configure a CPX-AP 10-Link master. It uses the I0DD file of any 10-
Link device to allow it to be parameterized from a PC, and for storage of the settings to be placed in the master.
This tool is available from the Festo website. Be sure to review the user manual that comes with the tool.

7.1.1 Getting Started

e Follow the installation instructions that comes with the I0-Link Tool software.

e Be sure the appropriate CPX-AP IOLM master description file for EtherNet/IP is installed. Since Ether-
Net/IP is shared with Modbus TCP, use EtherNet/IP instructions.

e Besure the IODD files necessary are imported or are already present in the IOL Tool, shown in the cata-
log window.

7.1.2 Sequence of Commissioning

e We will follow a Use Case of when devices are connected to the 10-Link master, the CPX-AP system is
commissioned, and ready to go on-line. There is no PLC on-line, or the PLC does not yet have configura-
tion parameters for the CPX-AP system. There are no stored parameters in the CPX-AP system.

1. Goon-line. In a new project, select “Search Master”. The module discovery window will appear. A
green bar will show progress identifying all masters.

@ Festo 10-Link Tool - ] X

File Options View Help Loggedinas Specialist

Catalog Fiter

] Master
) 10-Link

2. When complete, double click on EtherNet/IP master. The master page will appear. The master will be
shown in the Topoloogy Window.

@ Festo 10-Link Tool - O *
File Options View Help Logged in as Specialist -
(192.168.1.7) CPX-APEP | Topology Search Master
@ (192.162.1.7) CPX-AP-I-E | [&f- Ehertierl?
e — : Lene (1921681 7) CPX-AP--EP
H @A, » | MEE".P Settings ok |
Common  Port Config  Settings
Vendor
Vendor [Festo
ESTD 10-Link Vender 1D 014D
coa
Product o
Master
Product name CPX-AP-I-EP -0 10-Link
Description Festo CPX-AP-| decentralised remote /0 system ~
v
10LM [Festo CPX-AP--EP-2021012710LM1.5.xml |
10U Reson
FW Revision |:| IOLM Device ID
Main Communication Interface
Fieldbus Vendor ID 0:014D Fieldbus Device 1D
. additional D 1
Etheri'et/IP
Fieldbus DD [ |
IP Address 192.168.1.7 [ MAC Address 00-0E:F0:36:A1:28 |
Tool Communication Interface
Tool Communication Type [TMG_smrTce |
Connection Reference [192168.17 Unique Identfier  [00-0E-F0:36:A1:28
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3. Go to the Port Config tab. The Port addresses of the IOL master will be represented by the module num-
ber, and port number of the module. Press the Green Arrow to go on-line.

@ Festo 10-Link Tool

File

Options  View  Help
(192.168.1.7) CPX-AP--EP ‘

H 2 pm@: + = " A
Common Fort Config ngs

Logged in as Specialist -

Forts
Port Mode Vendor Device o |
10010, 1, 4 10-Link
GIDIID. 2. 4 @ 10-Link:
GI0I0I0. 3. 4 ] 10-Link
SO0, 4.4 | @ 10-Link

Topology

[Eh-—- BtherMetIP

fomm (192.168.1 7) CPX-AP-1-EP

Catalog

4. Once on-line, a Green Bar will indicate on-line is active. Click on “Check Devices”, and a window will

e Festo 10-Link Tool

appear showing the connected devices at each port. Select “Takeover devices into engineering”.

- [m] x
File Options View Help Logged inas Specialist -
(192.168.1.7) CPX-AP-EP \ Topology
[=)=eee EtherMetIP
) _AP-I- = 7
a [ozee 7’].CPX AP-|_EP — EI@ b (192.168.1 7) CPX-AP--EP
] Bie | .@ Settings ok
Common Fort Config  Settings
Parts
Port Mode Vendor Device o |
EI0I0ID, 1.4 10-Link
G024 | @ 10-Link
600,34 | @ 10-Link
G000, 44 |@ 10-Link Catalog
-] Master
7P 10-Link
Check Devices
Port IL  Engineering Rev 10-Link Master Rev
n SDAT-MHS-MBD 11
G000, 2. 4 n
6I0I00. 3. 4 n VPPM-BL-L-1-G14-0L6H-LK-51 11
EI0I0I0, 4, 4 n OVEM-HCE 11
Takeover devices into engineering I Exit
T
Fort Config Details
100D I |
Device PD Length Inputs l:l Outputs l:l

Once taken-over, the Port Config page will contain the devices connected.

@ Festo 10-Link Tool

-

- o x
File Options View Help Logged inas Specialist -
[1192.168.1.7) CPXAP--EP | Topology | Search Master
© CHEcHC-AY | -E-Teg;ez‘.feaj 7)CPX-AP-EP
| B8 e "5 Settings ok | @ [6I0I0I0, 1. 4] SDAT-MHS-M80
G Pty st g o
Ports
Port Mode Vendor Device o 1
ao00, 1.4 | 10-Link
B000.24 | 10-Link r =
600034 |@ 10-Link Festo AG & Co. KG VPPM-BLL-1-G14-0L6H-LKS1
000,44 @ 0Lk Festo AG & Co. KG OVEM-HCE Ciad Fiter
) Master
7 10-Link
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5. Double click on a device to open its IODD parameters and other information available from the IODD
file. Follow the manufacturer’s instructions from each device on setting parameters or other actions. In
this example, the SDAT Position Transmitter is opened.

@ SDAT-MHS-M80 @ CPX-AP-I-EP (192.168.1.7)(6[0[0[0, 1, 4] [r= |- ]
== = 3 -
==+ 4+ fE block write mode
Common  Process Data  Idertffication  Observation Parameter Diagnosis Scope  Generic  10DD
Overview
. Vendor [Festo AG &Co. KG |
@ Io_ LI n k Wendor Text |Festo. At the forefront of industrial automation. | FESTD
Wendor ID 014D LIRL hittp://www festo.com |
Device SDAT-MHS-Ma0 |
Description Posttion transmitter with length 80 [mm]
Device ID 0x000002 10-Link Revision SI0 mode AE2
Birate com3 MinCycleTime
10 Device Description
100D | Festo-SDAT-MHS-M20-20140127-10DD1.1 2xml Revision V2.00 Date 2014-01-27
Connection
Description
nb name function color 2
Lplus BN
2 Cther WH
3 Lminus BU
4 ca BK &7

Go to the parameter TAB, and change the BDC1 Switchpoint mode from deactivated to Window comparator.
Note the yellow “c” for changed, edited vs. “i” for initial.

@ SDAT-MHS-M30 @ CPX-AP-I-EP (192.168.1.7)[6[0[0|D, 1, 4] =N =R
= g_% + 4+ *; block write mode
Common  Process Data  Identffication Observation Paramerer Diagnosis  Scope  Generic  10DD
Name RAW  Value State  Unit 2
Device Access Locks. Parameter Write Access | Unlocked < i
Device Access Locks Data Storage v | Unlocked - i
Device Access Locks. Local User Interface mw | Unlocked A i
System Command wo Restore Factory Settings
POV inverting rw | PDV standard: Minimum value at cable side - i
[-1 Function menu h
[-1 Device analogue output menu
Analogue output scaling.Scalepoint start w1 i
Analogue output scaling.Scalepoint end w | 1678 i
System Command wo Teach scalepoint minimum
System Command wo Teach scalepoint maximum
[-1 Binary data channel BOC1 menu
Setpoints of BDC1.Setpoint 1 w 75 i
Setpoints of BDC1.Setpoint 2 w250 i
Switch parameters of BOC1 Switchpoint logic | NO, Normally open - i
Switch parameters of BDC1.Switchpoint mode o | e
Switch parameters of BOC1 Hysteresis m |5 - i
System Command wo Teach SP1 BOC1
Swstem Command wo Teach SP2 BDC1

Select the yellow down button for “write all changed values to device”. The yellow “c” changes to a green “d”
indicating the tool is synchronized with the device. Go off-line from the 10-Link Tool.
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rameters for the master.

Go to the webserver of the CPX-AP system. Click on the IOL master module. Set basic IOL module pa-

Many of the parameters are self-explanatory, but some require explanation:

Port Mode IOL_MANUAL

The target device will operate via I0-Link based on the user defined
configuration including validation from the choices below. Use this
mode with Backup & Restore.

Port Mode IOL_AUTOSTART

The target device will operate via 10-Link without the user defined
configuration and validation. This will not work with Backup, Re-
store, etc.

Port Mode DI_CQ

The target device will operate as a digital input in SIO mode

Port Mode PREOPERATE

The master can assign parameters to the target device via ISDUs, but
it must be operating to exchange process data.

Type Compatible Device V1.1
—Backup & Restore

The target device supports V1.1 and data storage is enabled for both
upload and download. When replacing a device, the device is auto-
matically parameterized with the parameters stored in the master.
But if the device was e.g. pre-parameterized with a USB 10-Link mas-
ter, then the data is loaded from the device into the master.

Type Compatible Device V1.1
— Restore

The target device supports V1.1 and data storage is enabled for
download. This is usually configured when an application has been
accepted and the settings should no longer be changed.

In this example, IOL_MANUAL, and Backup + Restore for compatible devices are selected for each port
with a device. There may be a discrepancy error at this time, ie, No Device Eventcode. Incompatible de-
vice type, etc.

G CPX-AP-1-410L-M12 8201 149 0x00005F5E ISTPNFFSY3R OK

Parameter
Object
(0x0F) AP
Instance Idfinstance Parameter Startup  Value
© 2uiz20 SelEliuitaring luadsupniviBEVZEMIG yes Load supply monitoring active, diagnosis suppressed in case of switch-off  +
20 20045:0 MNominal Cycle Time (Port 0) yes .

! as fast as possible v
21 20049:1 Nominal Cycle Time (Port 1) yes .

! as fast as possible v
2 20048:2 MNominal Cycle Time (Port 2) yes .

! as fast as possible v
23 20049:3 Mominal Cycle Time (Port 3) yes .

! as fast as possible v
24 20050:0 Enable diagnosis of IO-Link device lost (Port 0)  yes
25 20050:1 Enable diagnosis of I0-Link device lost (Port 1) yes
26 200502 Enable diagnosis of I0-Link device lost (Fort 2)  yes
27 20050:3 Enable diagnosis of 10-Link device lost (Port 3)  yes

0 | ( 0

28 20071:0 Port Mode (Port ) yes 10L_MANUAL v
29 20071:1 Port Mode (Port 1) yes DEACTIVATED v
30 20071:2 Port Mode (Port 2) yes 10L_MANUAL v
3N 200713 Port Mode (Port 3) yes 10L_MANUAL "
2 200720 Validation & Backup (Port 0) yes Type compatible Device V1.1, Backup + Restore v
33 20072:1 Validation & Backup (Port 1) yes No Device check .
34 20072:2 Validation & Backup (Port 2) yes Type compatible Device V1.1 o
35 200723 Validation & Backup (Port 3) yes

Type compatible Device V1.1, Backup + Restore v
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In addition, for best usability with the 10-Link Tool, also manually enter the actual vendor and device ID (AP ID
20078 and 20079 of the IOL module) to the Nominal vendor and device ID (AP ID 20073 and 20080).

60 20078:0
61 20078:1
62 20078:2
63 200783
64 20075:0
65 20079:1
66 20075:2
67 200793

From default:

3% 20073:0
37 20073:1
3 200732
39 200733
40 200800
41 20080:1
42 200802
43 200803

To actual:

36 20073:0
37 200731
38 20073:2
39 200733
40 20080:0
41 20080:1
42 20080:2
43 20080:3

Actual VendorlD (Port 0)
Actual VendorlD (Port 1)
Actual VendorlD (Port 2)
Actual VendorlD (Port 3)
Actual DevicelD (Port 0)
Actual DevicelD (Port 1)
Actual DevicelD (Port 2)

Actual DevicelD (Port 3)

Nominal Vendor ID (Port 0)

Nominal Vendor ID (Port 1)

Nominal Vendor ID (Port 2)

Nominal Vendor ID (Port 3)

DevicelD (Port 0)

DevicelD (Port 1)

DevicelD (Port 2)

DevicelD (Port 3)

Nominal Vendor ID (Port 0)

Nominal Vendor ID (Port 1)

Nominal Vendor ID (Port 2)

Nominal Vendor ID (Port 3)

DevicelD (Port 0)

DevicelD (Port 1)

DevicelD (Port 2)

DevicelD (Port 3)

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

333

0

333

333

1025

62

333

333

333

1025

52

7. Export this configuration to the controller using Stored Parameters to save this configuration in the CPX-
AP Ethernet adapter. Connect the controller and RUN.
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Any refresh of the webserver will not show any discrepancy errors, if the devices listed are connected, compati-
ble, and operating properly.

AP-|I-EP AP EtherNet/IP ~ Modbus TCP ~ Configuration - Systern - FESTD
6 CPX-AP-I-410L-M12 8201 149 0x00005F5E 3STPNFF9Y3R OK
Parameter
Object
(0x0F) AP
Instance Id/instance Parameter Startup Value
19 20022:0 Setup monitoring load supply (PL) 24 VDC yes

Load supply monitoring active, diagnosis suppressed in case of switch-off  w

20 20045:0 Nominal Cycle Time (Port 0) yes

as fast as possible ~
21 20049:1 Mominal Cycle Time (Port 1) yes as fast as possible o
22 20049:2 MNominal Cycle Time (Port 2) yes as fast as possible o
23 200493 Nominal Cycle Time (Port 3) yes as fast as possible o
24 20050-0 Enable diagnosis of |0-Link device lost (Port 0)  yes
25 20050:1 Enable diagnosis of |0-Link device lost (Port 1) yes
26 20050:2 Enable diagnosis of |O-Link device lost (Port 2)  yes
27 20050:3 Enable diagnosis of |O-Link device lost (Port 3)  yes
28 20071:0 Port Mode (Port 0) yes 10L_MANUAL -
29 20071:1 Port Mode (Port 1) yes DEACTIVATED o
30 20071:2 Port Mode (Port 2) yes 10L_MANUAL "
3 20071:3 Port Mode (Port 3) yes 10L_MANUAL "
32 200720 Validation & Backup {Port 0) yes Type compatible Device V1.1, Backup + Restore hd
33 20072:1 Validation & Backup (Port 1) yes No Davice chack ”
34 20072:2 Validation & Backup (Port 2) yes Type compatible Device V4.1 -
3 200023 falidationEEacui(Beeit) yes Type compatible Device V1.1, Backup + Restore v
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8. Go back to the 10-Link SW Tool to check. Going back on-line will now show the port configuration from
the data stored in the CPX-AP from the Stored Parameters.

@ Festo 10-Link Tool - [(192,168.1.7) CPX-AP-I-EP]
File Options View Help Logged inas Specialist -
[(152.168.1.7) CPx-APEP |
\ ] L'l . -
! pl@H; @ ‘.‘. ¥+ = pD Settings ok
Common Port Config  Settings
Potts
Port Mode Vendor Device o |
B0, 1. 4 10-Lirk Festo AG & Co. KG SDAT-MHS-M30
GO0 2.4 |@|  deactivated
6000.3.4  |@ 10-Link Festo AG & Co. KG VPPM-BL-L-1-G14-OL6H-LK-5 1
G000.44 | 10-Lirnk Festo AG & Ca. KG OVEM-HCE
Port Corfig Details
VendorID [ 2«014D | Device ID Product ID 1531266 10-Link Mode
100D [Festo-SDAT-MHS-M80-20140127-0DD1.1xml |
Device PD Length Inputs Qutputs lIl

— O X
-8 X

Topology Search Master

= EtherNetlP
)~ (192.168.1.7) CPXAP-1EP
- @Y (G000, 1, 4] SDAT-MHS-M80
@ (6000, 3, 4] VPPM-BL-L-1-G 140
@ [50I0I0, 4, 4] OVEM-HCE

< >

Catalog Fitter

-7 Master
T 10-Link

-

9. Double click on the SDAT device in this example in port 1. Go to the parameter tab and then select the
up-arrow for “upload from device”. The state of each parameter is synchronized with the device and
the window comparator setting is still loaded in the device.

@ Festo 10-Link Tool - [SDAT-MHS-M80 @ CPX-AP-1-EP [192.168.1.7)[6/0J0[0, 1, 4]]

File Optiens View Help Logged in as Specialist

(192.168.1.7) CPX-AP+EP | [(192.168.1.7)/51000, 1, 4] SDAT MHS MB0

[ TET

- = fg block write mode <

Common Process Data Identfication Observation FParameter Diagnosis Scope Generic 100D
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Name RMW  Value State  Unit i
Device Access Locks. Parameter Write Access mw | Unlocked d
Device Access Locks Data Storage ™ Unlocked d
Device Access Locks Local User Interface mw | Unlocked d
System Command WO Restore Factory Settings
PDV inverting mw | PDV standard: Minimum value at cable side d
[-1 Function menu

[-1 Device analogue output menu
Analogue output scaling. Scalepoint start w1678 d
Analogue output scaling Scalepoint end wo |1 d
System Command WO Teach scalepoint minimum
System Command WO Teach scalepoint maximum

[-1 Binary data channel BDC1 menu
Setpoirts of BDC1.5etpoint 1 w1504 d
Setpoirts of BDC1.Setpoint 2 w1429 d
Switch parameters of BDC1 . Switchpoint logic rw [ NO, Nomally open d
Switch parameters of BDC1.Switchpoint mode v | Window comparator d
Switch parameters of BDC1 Hysteresis m |5 d

- O x
-8 X

Topology Search Master

)= EtherNetIP
£ - (192.168.1.7) CPXAPLEP
@ (6000, 1, 4] SDAT-MHS-M80
@3 (GBI, 3, 4] VPPM-8L-L-1-G14-0
@ 5000, 4, 4] OVEM-HLCE

< >

Catalog Filter

] Master
] 10-Link
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10. Ifthe device is disconnected, the status of the |0-Link Tool should show the device lost.

e Festo 10-Link Tool - [SDAT-MHS-MB0 @ CPX-AP-I-EP (192.168.1.7)[B|0[0|0, 1, 41] - [m] X
File Options View Help Logged in as Specialist - - 5 X
(192.168.1.7) CPX-AP--EP | | (192.168.1.7)[610010. 1. 4] SDAT-MHS-M80 | Topology Search Master
p—
=2 4 |+ 45| blockwiite mode - -~ EtherNetIP
’ P 5 . &= (192.168.1.7) CPX-AP--EP
Common  Procesfl Data  |dentification Observation Parameter Diagnosis Scope Generc 10DD - @ [B0I00. 1. 4] SOAT-MHS-M80
Value State  Unit @ @ [6I00ID, 3, 4] VPPM-BL-L-1-G14-0)
+ks.Parameter Wiite Access Unlocked ~ - @ (6000, 4 4] OVEMHCE
Device Access Locks.Data Storage | Unlocked - d
Device Access Locks.Local User Interface mw | Unlocked ~d
System Command wo Restore Factory Settings
PDVinverting | PDV standard: Minimum value at cable side - d < ?
-1 Function
[-1 menu Catalog Fiter
[-1 Device analogue output menu
Analogue output scaling. Scalepoint start m|1678 d ] Master
-7 10-Link
Analogue output scaling.Scalepoint end m |1 d
System Command wo | Teach scalepoint minimum
System Command wo | Teach scalepoint maximum
[-1 Binary data channel BDC1 menu
Setpoints of BDC1.Setpaint 1 w1504 d
Setpoints of BDC1.Setpoint 2 w1429 d
Switch parameters of BDC1 Switchpoint logic rw | NO, Normally open - [d
Switch parameters of BOC1 Switchpoint mode m | Window comparator - d

Reconnecting a new SDAT with the same part number will show the same values in step 9 if uploaded, since
Backup + Restore is active. These values will be loaded into the new device.
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