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1 Introduction

The protocol Beckhoff ADS Ethernet is implemented in the D32UPLC167.DLL driver file.

The protocol has been implemented according to the published Beckhoff ADS specifications.
Implementation on the ADS Ethernet protocol for access to Beckhoff controller data is based on the
information published by Beckhoff.

2 Setting up UniOP

To create a UniOP application for Beckhoff ADS Ethernet, select the driver “Beckhoff ADS ETH” from
the list of available communication drivers in the Change Controller Driver... dialog box.

Note: Designer 6.07 (01) or higher is required for Beckhoff ADS ETH protocol.

21 The Controller Setup

The system can be composed by one or more Beckhoff systems, each of them equipped with proper
Ethernet interface card. Each Ethernet card has its own IP address. Controller setup is divided in two
parts:

Souce - Panel
Source — Panel contains the AMS Net ID assigned to the HMI, the first 4 bytes of the AMS Net ID
must be the same of the IP address choose for UniOP in Designer Panel Setup.

Target - Controller
You can enter the IP address of the Beckhoff controller Ethernet card you what to connect and its
proper AMS Net ID.
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Beckhoff ADS Controller Setup

[ iAccess Muliple Controllers

Source - Panel
AkS Met D |1E|2.1EB.1.13EI.‘|.1

AMS Port, 32976 Canizel

Target - Controller

IP 1921681273
TCP Part: 43838
AMS Net ID: [192.168.127.31.1

AMS Port: 801
Carmm. timeout [me]: (3000

PLC Model:

PCACx

Figure 1

Figure 1Error! Reference source not found. shows the Controller Setup dialog configured for
accessing to only one controller. The AMS Net ID assigned to the UniOP is 192.168.1.13.1.1. The
PLC Ethernet card has the IP address 192.168.127.3, its AMS Net ID is 192.168.127.3.1.1

Note: For a correct communication with the device, please select the appropriate PLC model family.

211 Access to Multiple Controllers

In the case the complete control system is composed of more than one Beckhoff Controller, the
“Access Multiple Controllers” option can be used to configure the Designer project to access to each
individual controller. In this case the IP address specified in the “PLC Setup” dialog must be different
for each Ethernet board.
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Beckhoff ADS Controller Setup

[v Access Muliple Contrallers

Source - Panel
AkS Met 1D |1E|2.1EE!.1.13EI.‘I.'I

AMS Port, 32976 Canizel

Target - Contraller

IP: |
TCP Part:
AMS Net |D: |
AMS Port;
Cornm. Hrmeout [ms] 3000

PLC Model:

Configured Modes:

192168127301 BL/Bx
192168.127.91.1 BC/BX

Figure 2

Figure 2 shows the case of a system with two Beckhoff controllers, the two Ethernet cards have IP
address respectively 192.168.127.3 and 192.168.127.9.The same is for AMS Net ID,
192.168.127.3.1.1 for the first controller in the list and 192.168.127.9.1.1 for the second.

2.2 Designer Panel Setup

The operator panel must have an IP address to connect to Ethernet.

The IP address of the panel must be entered in Panel Setup dialog box in the tab “External Devices”.
Enter the IP address in the “Ethernet board” field as shown in Figure 3 below.

IP address for UniOP can also be assigned as fixed from Configuration Mode. Please see Designer
online help for further information about setting panel IP address.
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Panel Setup ? lgj

F'anelMu:udeI] Settingz  Extemal Devices l Passthruugh] Miscellaneuus]

[v  Ethernet Board | 192 168, 1 130

Ethernet Settings

IP Address 130

Cancel
Subnet Maszk 2AR255. 0 .0

Default Gateway | 0.0 .0 .0

Ok | Cancel | Help

Figure 3

Note: The IP address must be the same with the first 4 bytes assigned to the AMS Net ID in
Controller Setup, Source — Panel.

2.3 Tag Editor

The data in the Beckhoff system is based on tags.

The organization of the internal memory of the controller is not fixed but it is configured by the user at
development time. Each data item can be identified by a string called “tag”.

The TwinCAT development environment generates the list of tags created for each controller in the
configuration of the application.

The project in the panel must refer to the tag names assigned in the TwinCAT PLC Control
programming software at development time. The Designer Tag Editor supports direct import of the tag
file generated by the Beckhoff software.
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~= TwinCAT PLC Control - documentation.pro. - [MAIN (PRG-5T)]

!Eile Edit Project Insert Extras Online MWindow Help

B=1Es

= |
“§2] MaIN [PRG)

2|8 Bl@]adalS|S5 *[5]50]|5]5]

D001 |[FROGRARM RAIN

0002 AR

0003 apen_the_doaor BOOL;

0004 check_listDWORD;

0005 double_check:INT;

0006 Temperature:REAL;

0007

[DDOEEMD_WaR

FETTeTe)
SR

0ooi

0002F open_the_door THEM

00o3 check_list:=h;

ooo4 double_check:= double_check + 1;

QoosEMND_IF;

000k

FeTeTate]

3 Im|

I N

W

>

B = E]E]

Size of used data 49 of 1048576 lndes (0.00%)

£ I

Size of used retain data; 0 of 32768 bies iLI.EIEI%i

>

e

£

|Target5 Local (192.168.1.233.1.1), Run Time: 1

Figure 4

Figure 4 shows an application created for one Controller.
To export the tags defined for the selected controller, press on Project — Build” as shown in Figure 5.
The TwinCAT PLC Control software will create a file in TPY format.
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~ 5 IwinCAT PLC Control - documentation.pro - [MAIN (PRG-5T)]

Era LA Build Ckrl+F&
L Rebuild all Iil:q—t:l
 Clean all
Load download information, ..
—EBOOL:
Obiject F ORD;
Project database b AMNT:
Eal;
Options... L
Translate inko other languages 4
Document, ., 2
Export... ~
Irpoatt. .. HEM 3
Merge...
Compare. .. = double_check +1;
Project Info...
Global Search... b
Global Replace. .. b
Yigw T 3 P
AN
Show Cross Reference... Standard! =
| - =
' ma Check 4 2 =
3 C et
Compies thee - [Target: Local [192.168.1.239.1.1), Run Time: 1 |@
1 User Group Passwards. ..
Figure 5

2.3.1 Importing the Tag File

The tag file exported from the TwinCAT PLC Controller software can be easily imported in Designer
Tag Editor selecting the “Import tags” command from the “File” menu of the Tag Editor. The first step
of the import process is shown in Figure 6; in the list of the available controllers the Beckhoff ADS
ETH is listed.

&3

Step 1
Select target dictinonany

T ag Dictionary Marme Drriver Model

|New Dictionany 1 |EC.-"E>< j

List of Controller Drivers
Narne | Driver... | DLL Name | DLL ..
Baldar 407 D32Uple130.d0 TR —

BCH Passive 4.00 D 32U plc081.dI 5.03
Beckl IS ET D: E7.dl

BRU + Link 309 plean.di 506
CaNapen 500 D32Unke107 di 5pg ¥
< e

Refresh Controller List
| Hext » | Cancel | Help

Figure 6
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X

Tag Import Wizard

Step 2
Select a file to import

Type the file name or Click button to browse the file

< Back | Mext » | Cancel Help

Figure 7

If more than one controller is present in the configuration, Designer project needs to be properly

configured.

As the TwinCAT PLC Controller software does not include in the tag file any information on the
controller owning the exported tag list, the Designer Tag Editor needs to associate explicitly the tags
to the appropriate processor. The selection dialog is shown in Figure 8 below.

Select Tag Dictionary &|

MNodes l

v EnableTags
D atabaze
|E:'\Program Files\Des_WeriLast_verzsion\AD5-databaze. mdb

PL| Address | Controller Branl Contrnlll Dictionary |
0 192168127, 3 |Beckhoff ADS ETH|BCHEX ey Dictionary 1
1 192168127, 9 |Beckhoff ADS ETH|BCEX Mewy Dictionary 2

| |iternalmemarybul | =MaMatch=

(0] 4 | Cancel Help

Figure 8

In case the Designer project must be configured to connect to more than one controller, two
Dictionaries must be present into the Tag Editor database.
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il Tagkd - ADS-database.mdb : New Dictionary 1 : MAIM
File Edit Dictionary Record Miew Tools Window Help

| Temperature

.

REAL 40400007 IREAL

= Dictionary

For Help, press F1

|a® Beckhoff ADS ETH - BCJEX |

[ 1| & | S
T = —
—g " =; ADS-database.mdb : New Dictionary 1 : MAIN EFE|B|
= %) ' —
- ™a Hew Dictionary 1 | Logical _Address Data_Format =
' :J.. MAIN | b Jcheck list DWWCRD 40400001 |DWORD (Bin)
L TR | INT 40400005 [WORD (Bin)
i | |open_the _door |BoCL 4040000000 (BT
: -mMﬁ\IN | b= —aale—ridnAnc

Figure 9

Figure 10 shows the case of two controllers. The first PLC with IP address 192.168.127.3 and the

second PLC with IP address 192.168.127.9.

Select Tag Dictionary

Modes l

[+ EnableTags
Databaze

|E:'xF'rcugram FileshDes_WertLazt_wersion\aD5-databaze. mdb

]

PL| Address

| Controller Brﬂn| l::untruller|

Dictionary

0 (1921638127, 3 Po|Beckhoff ADS ETH|BCHX
1 (192165127, 9 Po|Beckhotf ADS ETH|BCHX

-_ Irternal memaory bu

|

Menay Dictionary 1
Mery Dictionary 2
= Mo Match =

o]

Cancel

Help

Figure 10

2.3.2 The Define Field Dialog Box

When working with Designer software you can create data fields connected directly to any of the

controller tags present in the dictionary.

Figure 11 shows the Define Field dialog box. The “Enable Tag” button is available to enter the name

of the item.
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Data Field Properties &l

Metwork  Reference ]

¥ Enable Tag

Dictionary Group :
MNew Dictionary 1 (G j
Tag: T emperature

Comment:

Reference

Data Farmat
RIED -l
g
€

ok | Cancel Help
Figure 11

Figure 11 shows the Define field dialog box automatically filled by Designer after a tag item has been
selected.

Data Field Properties fz\

Network l Halerancel

Configured Modes

A27. 9Part |Beckhoff ADSETH  |BCEX
Irternal memary buffe

Communication Priority
e g

ak Cancel Help
Figure 12

The “PLC Slave ID” specifies the controller that contains the requested data item.

2.3.3 Downloading the Project

Since the UniOP protocols needs for communication with the controller the name of the tags used in
the project, the tag items have to be downloaded to the panel. Before starting the project download
the “Download tags (New)” options available from the Transfer advanced menu has to be checked (
normally is checked by default ). See Figure 13.
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Properties @E|

Ports ] Transfer  Transter advanced l Compatibility with vergion 1 ]

Lownload

" Praoject anly " Pratocal anly

* Both [~ Do not download pratocoal if exists in the target

[v Dowrload Tags [new)

v Download Fonts [v Dowrload Test Object Info
¥ Compress Fonts [v Download Object Farmat Info
[™ Dizable Upload [+

[1]4 | Cancel Help

Figure 13

Note: Upload from panel of Designer projects using Tags is not supported

3 RDA, Alarms, Mailbox and Data Transfer

All available data types can be used as reference for RDA, Alarms, Mailbox and Data Transfer.

NOTE: Data Type Integer can be used for such purpose only if PLC’s memory is configured in
appropriate way. To check this, see Designer manual and appropriate memory mappings for each of
these purposes.

3.1 Using the RDA

The Reserved Data Area can be configured in the memory of PLC.

To use the RDA a certain number of Tag’s with contiguous addresses must be configured in the
TwinCAT program.

The easiest way to declare a list of variables in TwinCAT, which can be considered “contiguous”, is to
use an array as shown in Figure 14 and address the RDA using the tags.

noz2g
0029  RDA:ARRAY[1.36] OF LISIMT,
0030  AlarmzARRAY 4] OF USINT,
0031 Mailbiox: ARRAY[1..40] OF LISIMT,
o3z

Figure 14

The array must contain bytes elements declared in TwinCAT as unsigned short integer (USINT).

The absolute address into the controller memory segment of a variable declared in TwinCAT is only
visible in the symbol file created by the programming software at compile time.

The TwinCAT array structure ensures that all its elements have contiguous addresses; the first
element of the array can be used as offset reference for the RDA area.
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21 x|

RDA Setup | Interlack MailBax | Panel 140 |

V¥ Keep BDA continuous ¥ Enable RO
References |Ipdate Cycles RO Elements
-V Eeys

Farameters. Pl | |1 s2c = HKeps [ga +
-~

~ ¥ Parel
[Feransse |[isee = W Time W Status 2 CP
- ¥ PLC
[Feranars |[1s== = M PR #LEDs[32 =] cu

ak I Cancel | Spply | Help |

Figure 15

If the “Keep RDA Contiguous” check box is enabled, Designer calculates the proper address of the
RDA segments, showing the absolute memory address into the PLC memory.

Considering the example of variable declaration shown in Figure 14, the Keyboard area is mapped as
shown in the Figure 16.

Tag RDA[4] RDA[3] RDA[2] RDA[1]
it |8 |76 |s5|ala|2]1]s]|7|6|5|a|a]2]1]s]7]|e|s|4a]a]2]1]8]7|e|[5|[a]a]2]1

F32|F31| F30| F29| F28| F27| F26| F25| F24| F23| F22| F21| F20|F19 | F18 | F17 | F16 | F15 | F14 | F13 | F12 | F11|F10| FO | F8 | F7 | F6 | F5 | F4 | F3 | F2 | F1

Figure 16 — The Keyboard Area

Tag RDA[8] RDA[7] RDA[6] RDA[5]
Bit8|7|6|5|4|3|2|18|7|6|5|4|3|2|18|7|6|5|4|3|2|18|7|6|5|4|3|2|1
Day Month Reserved Dayofweek
Minutes Seconds Year Hour

Figure 17 — The Panel Area

Tag RDA[12] RDA[11] RDA[10] RDA[9]
it [s|7]6]s|4]s]a] s 7][e]s|a]s]2]]a]7]e]s][afs]2]1]s]7]e]s]a]s]2]"
16 |L1sL1a ||z it|iof Lo e 7| e | s a|La] Lz L PR (Page Request)

Figure 18 — The PLC Area

3.2 Programming the Mailbox

The Mailbox can be configured in the controller memory area using an array of bytes (USINT). To the
mailbox should be reserved an array of minimum 40 bytes in length.
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Tag
Bit

M ailbox[4]

M ailbox[3]

M ailbox[2]

M ailbox[ 1]

8|7|6|5|4|3|2|1

8|7|6|5|4|3|2|1

8|7|6|5|4|3|2|1

8|7|6|5|4|3|2|1

Command/Response Word Status Word

Parameter 1 Parameter 0

Parameter 3 Parameter 2

Figure 19 — The Mailbox

3.3 Alarms

The Alarm area in the Controller memory is organized as bytes. An array of bytes (USINT) can be
configured to handle Alarms.
Alarm bits are organized according to Figure 20.

Tag Alarm[4] Alarm[3] Alarm[2] Alarm[1]

Bit | 31|30[29|28|27|26|25|24|23(22|21|20|19|1B| 17|16 |15]14|1B|12|1M|10]|9|8|7|6]|5]|4|3]|]2|1]0

A31|A30|A29|A28|A27|A26]|A25|A24|A23|A22| A21|A20| A19] A18| A17| A16| A15| A14] A13| A12| A11| A10| A9 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | A1

Figure 20 — The Alarm Area

3.4 Transferring Data with the Internal Controller

The UniOP Data Transfer function can be used to copy data from an external controller to another
controller.

The Data Transfer process has different options based on the different Data Format of the data
involved in the copy process.
Source and target tag data format should be always compatible.

In case more than one variable needs to be copied using data transfer, the physical memory address
of all the elements must be contiguous. The easiest way to obtain this is in TwinCAT is configuring an
array.

Before starting a copy operation the Data Transfer module checks the byte order convention used by
the Source and the Target addresses. In UniOP the so-called Intel data format (little-endian) is
considered not inverted; the Motorola format (big-endian) is considered inverted.

When Source and Target are both inverted (or not inverted) the Data Transfer module does not apply
any transformation.

If Source and Target have different byte ordering, the Data Transfer module applies a byte swap
according to the rules explained in Figure 21.

Word Byte Swapping Double Word Byte Swapping

Source Byte1 ByteO Source Byte3 Byte2 Byte1 Byte0
Target Byte0 Byte1 Target ByteO Byte1 Byte2 Byte3
Figure 21
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Appendix A. Communication Error Codes

Current communication status is displayed in the System Menu of the UniOP.

A message and a numeric error code describe the error status.

The message reports the current communication status. The number shows the code of the current
communication error or, if the communication is correct, the code of the last error encountered. When
the error code 0 is shown, it means there have been no communication errors since this system

start-up.

Code Description Notes
00 No error There are no communication errors and there have
been no errors since start-up.
04 Negative acknowledgement to The request sent to the PLC was not valid and the PLC
request responded with a NAK. This can occur because:
a) the request was trying to access a tag that doesn't
actually exist in the PLC
b) the request was trying to access an array element
beyond the maximum array size for the tag
c) the request was trying to write a value to the tag
outside the allowed range for the tag type
d) the request was trying to write a value to a read only
type
05 Failed to create a connection The Forward Open request failed. Perhaps the PLC has
with the Controller too many open connections
06 Unexpected response length Means that the response frame was received from the
PLC but the frame length was not what was expected.
08 Failed to decode the PLC  Itis the typical timeout error caused by a disconnected
response or the PLC did not communication cable or tags not downloaded with the
respond to the request within the = Designer project.
timeout interval
10 Unexpected response format Indicates that the response frame was received from the
PLC but the frame format was not what was expected.
12 Unexpected response data  Indicates that the response frame was received from the
length PLC but the length of its data part was not what was
expected.
16 Low level protocol error Should never happen. Contact the manufacturer.
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Appendix B. Requirements and Compatibility

This communication driver is included in the Designer DLL file D32UPLC167.DLL.

The initial release level is 4.02 for the communication driver and 5.00 for the DLL (both version
numbers can be seen in the Change Controller Driver dialog box of the Designer software).

Designer software version 6.07 (01) or higher is required for supporting tags.

UniOP requires the optional module SCM11 or SCM12 to support TCP/IP communication.

The SCM11/12 modules require the ETADxx adapter to convert the 9-pin connector of the AUX port
to the standard Ethernet 10BASE-T RJ45 connector. The adapter is delivered with the communication
module.

Panels with integrated Ethernet interface are already enabled to run this communication driver.

The supported Ethernet physical layer is 10BASE-T and 10/100BASE-T on units with integrated
Ethernet interface with exception of eTOP02C and .eTOP04C where the Ethernet port is 100BASE-T
only.

Direct Access is not supported.
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