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Document Overview

The purpose of this document is to outline the steps required to successfully configure a Birkert Type ME43 for
use as a PROFINET slave in a PROFINET network. The example shown here uses a Siemens Simatic ET
200SP CPU 1510SP-1 PN PLC configured as a PROFINET master. Siemens TIA Portal is the software that is
used to read and write data to and from the ME43. The ME43 is always a PROFINET slave and a gateway to

other connected EDIP devices.

Components Required

Page 3 of 76

Originally written by Nicholas Everton on 27/11/2018 for Burkert Australia - https://www.burkert.com.au/en




Windows PC with Birkert Communicator (Type 8920) and Siemens TIA Portal

Birkert buS Stick connected to the USB port of the PC

Ethernet cable (cat5/6) from the laptop to the ME43

Ethernet cable (cat5/6) from the PLC to the ME43

ME43 Industrial Ethernet (ID 307390) with ME44 8DI Module

Type ME24 1/0 Modules used in this example are:

6.1. SLOT 1 =2Al/ 2DI (ID 564816) (fitted with toggle switches and potentiometers)

6.2. SLOT 2 = 2Al/ 2Dl (ID 564816)

6.3. SLOT 3 =2A0/2DO/f(x) (ID 564819)

6.4. SLOT 4 =4DO /f(x) (ID 564820) (fitted with LED’s wired to each output)

7. Siemens Simatic ET 200SP CPU 1510SP-1 PN PLC with Bus Adapter BA 2xRJ45 removed. (CPU
Module with model number 6ES7 510-1DJ01-0ABO0 and software v2.1.0. Side server module with
model number 6ES7 193-6PA00-0AA0 and software v1.1.1)

8. 24VDC power supply (feed for the ME43 and EDIP devices, e.g. ME24 10 as shown)

I o

Software Versions Used:

e Siemens TIA Portal (V14 SP1 64-bit)
e  Burkert Communicator (v5.1.3)
e Windows 10 (v20H2)

e VMware Workstation Player (v15.5.7) running a Windows 7 guest

Page 4 of 76

Originally written by Nicholas Everton on 27/11/2018 for Burkert Australia - https://www.burkert.com.au/en




1. Configuring the ME43 with Burkert Communicator

1.1. Open Birkert Communicator and navigate to “Add Interface”

=@, BB BE B €3 G |
Desktop e

1.2. Select buS Stick

COPBEE 20 0 DO NEtvaIk With ) by STick

bAS over network

Cornact to buS netwark over Ethernet

HART adapter

Cornect o cevice through senal HART adapter

X Cance

1.3. Select Burkert biS Stick relevant to your PC’s port number and click “Finish”

Which BUS stick 30 you want to use for the connecbon?

Port

247 Biirkert DOS Stick ~8Y]
B wte 0B Vv

- Aduarced

K3 23 =n
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1.4. The lights on the connected EDIP devices should be green but the ME43 will have a red indicator with
some error messages. This is because it has not been setup to communicate with the PROFINET
Master. Click the error message list and acknowledge the warning. This will reduce the number of
errors by 1

7901105
Mease select a protocet and f
restart the device

3073901103
BUS event: Bus s NOT
operational

3073901103
Initialization of Industrial
communication .

W7IH01105 19
Initsalize fix)

3073901103
Transfersble memaoey {5 hot
accessibss,

Do not show thigg
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NOTE: The following instructions apply to a brand-new factory delivered ME43 gateway. If your ME43
gateway has been previously configured it is recommended that you perform a factory reset

1.5. If the device has been previously configured or if you suspect the device isn’t in the factory delivered
state, then the following instructions to factory reset the module should be performed
Click on the ME43 in the left side device list column. Go to “General settings > Maintenance > Reset

device”

General settings

Parameter Diagnostics

Device information

Reset device

Click “Reset to factory settings” and then click through the wizard. The factory settings will be applied
and the unit will restart

Parsmenar  Diagnontics Marntenane

( Mantsearew ( Reuet dovice

Restart

Raset to faciory settngs & » .

AV 30U SUTE §OU WaNL L0 returs 10 factory witkogs?
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1.6. A name for the device should be assigned so it is easily recognisable. Expand the module from the
device list on the left side and navigate to “General > Parameter > biiS > Displayed name”. Change the

name to “ME43 Gateway” then click apply. Notice the name instantly changes on the device list

@ -

General settings

Dlagrestic Malimenance

s o s e ' wirvei= .. oored : MEA3 Gateway

Lecatian

Description

Advanced

1.7. The IP address settings need to be configured for use with PROFINET. In the ME43 menu go to
“Industrial communication > Parameter” and change the Protocol to “PROFINET”. Then click on

“Protocol settings”

Industrial communication

R —

*hde 3rEIE ademe

Ayph e g et

1.8. Set the “Static IP address” to 192.168.1.99, “Network mask” to 255.255.255.0 and “Default gateway” to

192.168.1.1
NOTE: These values will be modified by the PROFINET PLC later

Industrial communication

rtgme  Dupwetss  Murtewsne

C rwmrens Protonnd sty
Aviee L

CME (O paTin rasw
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Netwn s sk 1552552080
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1.9. Right click on the ME43 and restart the device to apply the new network settings

Parameter Diagnostics M

{ parameter < Protocol

Tamnnraru 1D addrace

1.10. Once the device has restarted, navigate to “Industrial communication > Parameter > Gateway

configuration” and select “Create a gateway configuration”

Industnial communication

ot s
< S <m

Cowrionetry & petewey torfigatesos b >

.

1.11. Select PROFINET and then “Start new configuration”

Industrial cammunication

Paramate Disgrosics  Namenance

< Parameter € Creote a gatewwy configaration
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1.12. Enter the IP address and Default gateway addresses again as per below then click “Next”

et code 45017
Produc lamely  Galemay
PIOMUT fane MEXE

Descrgten  Galemay NE2S bued

[ ¥ a30eesy of the gateway 921681 l
MNetmork nank 255265 2530
[cempmn L6810 ]
- Advwsced

ke (=]

1.13. The inputs and outputs now need to be declared. A blank table will appear. Expand the “+ input values”
list

~ Groups / Devices

iSLE vasme

ME43

Drop here

* Veghlighted sntrias are availabie in the
current network

= e [ |
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1.14. All digital 10s are represented by the “Binary value” type. All analogue |0s are represented by the
“Floating point number” type. Click and drag the required variables into the table and give each of them
a name. Pay attention that there are groups of “Input values” and “Output values”, so ensure that you
select each variable from the correct group. Only click “Next” once you have populated the list with all

of the required variables

® ] ®
Declare inputs and outputs

+ Products
— Input values

Binary value .

Concentration Offline Gateway

Conductivity S —

Currert | e - - - - = _

Density | Drop here... |
Dimensionless 0000000 == e = = e = = = = = = =
Dynamic viscosity

Floating point number

Flows rata

O]

=
t radens Gronaps ¢ Duvvine
+ Naet valaw 2
+ Grepe b | ME43 o :
W ox
0o x
ALY
a2
o
D
D
a0z
w0
waz
O
Hone 002
whanpe  Binary value v
* Mghlighted ore suatlabls be shet Dwarpe Unsignad integer 8 be
current netwark
s} [ =3}
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1.15. Communicator will generate a PROFINET gateway table which will automatically map each assigned

variable to an Index, Subindex, Slot, Subslot, Subslotindex, and Module ID. We will be using these

modules to map our inputs and outputs in Siemens TIA Portal. Click “Next”
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1.16. Select the location where you would like to save the configuration files. Also check the “Create new

major version” button then click “Next”
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1.17. The configuration will then be downloaded and the device will restart. Press “Finish” to return to the
main overview and wait until the device has finished booting

Load Configuration 10 g

Canfiquration has bewn complvied

1.18. Some files will have been created after generating the gateway. The files inside the “PLC_Profinet”
folder are what we will load into Siemens TIA Portal so that it is able to recognise and communicate
with the ME43. The main file we are interested in is the GSDML file which contains the actual
configuration of the device

-

Name Date modified Name

BGC 6/12/201812:14PM 5 GSDIVIL-0078-0003 icon.bma
EDS 6/12/2018 12214 PM H 2] GSDML-V2.32-Buerkert-Gateway-20181206-121413.5ml

PLC_Profinet £/12/2018 12:14 PM | help_profinet.csv
- Ty .
| | Buerkert-Gateway-20181206-121416.bgc ~ 6/12/201812:14 PM [ help_profinet.oct

1.19.In order to read and write data to and from our devices we need to create the links between the EDIP

devices and the gateway in Communicator. At this point it is a good idea to go to “File > Save project
as (*.bcproj)”. After saving the project, click on “bliS > Network configuration”. Connect the ME43 tags
to the matching tags on the other EDIP devices to create the links. When all required links are made
click the orange “Apply” button. The changes will be saved and the relevant modules will restart. By
saving the project, all of the module positions will remain intact. If you do not save, the links will remain
but if Communicator is restarted the module positions and lines will be scattered again

Overven Netwers Configuraton

bus

B
Y
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1.20. Click the ME43 Gateway on the device list on the left. You will now see all of the data that the ME43 is
set to exchange with the PROFINET Master. Note that the ME43’s status LED will remain red until a
connection to the PROFINET Master is established

ME43

i ALY 125 7

- Al2J as gy

—i D01 o
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1.21. MEA43 Status display modes:
1. “init” is shown and the status LED is red
Cause: No gateway configuration has yet been setup and there is no IP address setup on
the device. The factory delivered state
Solution: Follow the steps as shown in section 2.5 onward

Communicator and the device is waiting for a gateway configuration

2. “init" and the IP address is shown and the status LED is red
Cause: An IP address has been set either via the keypad on the device or via
Solution: Create a gateway configuration for the device

3. “offline” and the IP address is shown and the status LED is red
Cause: A configuration has been correctly set but there is no connection to the PROFINET

of Lre
of Fline master
art Solution: Ensure that the PROFINET master is connected and the configuration in

192188
1,99

Siemens TIA Portal is setup correctly to exchange data with the ME43

4. “online” and the IP address is shown and the status LED is green
The ME43 gateway has been successfully configured and is exchanging data with the

PROFINET master. This is the normal operation state
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2. Making sure Siemens TIA Portal can find the Controller and ME43

NOTE: This step is necessary if you are running in a virtual environment otherwise Siemens TIA Portal will not be
able to find the PLC

Because there are a number of ways virtual machines can route traffic between the physical adapters on your
machine and the guest operating system, some programs are unable to properly scan for devices even if they are
directly connected to the host computer. This is a problem with how Siemens TIA Portal scans for devices. To
overcome this, we are going to modify how the virtual machine accesses physical media on the network. The
following example uses VMware Workstation 15 Player but the steps should apply to almost all Virtual Machine

managers.

2.1. Open the settings for the virtual machine which you will be using to connect to the PLC
NOTE: Some virtual machine managers may require you shut down the machine before configuring
network settings but most will allow you to configure these while the guest OS is running

UL Seernens V14 5P - YMware Workstation 15 Player (Non-commertcinl use anly)

2 el 0

Payer= | 1] - = L
File

Power
Removable Dences
5 Send Cirl Alt=Del

B | Reinstall Viware Tools..,
fr—.‘, Full Screen Ctrle Ak~ Entes iy Srstel Votund Pemas
&5l Unity Ly Messagelog
Help Vitual Machine Settngs..  CeleD
Ext

2.2. Find the “Network Adapter” settings. Most virtual machines will use the NAT setting by default. We want
to change this to be a bridged connection. By using a bridged connection, the virtual machine is able to
directly access any media which is connected to the physical network adapter of the host without
routing through a virtual adapter

Virtual Machne Settings X

Hardware  Options

Device . oy E-:u« n stats

& g 4c8 & Comrected
Clprocessors 2 Hc dodicenren,
= Hard Dusk (5CS0) FORe]

¢ Netwock connecbon

R et - Brdged (AAomosc) (@) Srdged: Cornected drectly 5 $he phrrscal netvwork

e EYPRR A Regiicate physical network connection state
44 Soud Card Autn cetect - -
S Prvvier Present & Confioure Adeoters
[Losgay Auito debect (L) NAT: Lised 10 share the hoot's IF address

) Hostardy: A private networt shared with the host
(0) Custons Specfic wiual network
ot

() LAN segment:

LAN Segmenis... | Advanced...
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2.3. As we will be connecting the PLC to the Ethernet adapter and most computers have a humber of
adapters (E.g. Wi-Fi, Ethernet and Virtual), we need to tell the virtual machine manager which adapter
to bridge to. Failing to manually specify that we want to bridge to the Ethernet adapter will result in the
virtual machine deciding which adapter it uses, meaning we may not necessarily be connected to the
Ethernet adapter. Select “Configure Adapters” and make sure that only the Ethernet Adapter is
selected. Click “OK”

Virtud Machine Settmgs »
Aukgrmanc Bragng Settings x
Salect the heamt retwerk sbeoterta) you et Cevice sudx
mtomatcaly Socge| iComectes
[IMcrcech wh Drect v tusf Adaster 42 E)Cormct at power on
[Incrcach W Drect ool Adaster

- Netivork connecton

rg::;:m I 18 regre Conrecind deacdy ts e anpmos resvork
heesesass [ Smpcate phypacal ~etaers conews S oty
-
™

LNAT: Landd 13 share $w tonts P soem
(L Hant onty7 A privarie retacrk shared wite the pes
() Dustzere Specc wirtusl networt

e
[ LaH sagreant
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3. Setting up a new Project

3.1. Open Siemens TIA Portal and you should be presented with the following screen

3.2. Select “Create new project”. Give the project a name and make sure version V14 SP1 is selected. Click

“Create”
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3.3. Once the project has been created, select “Devices & networks > Add new device”. Navigate to
“Controllers > SIMATIC ET 200 CPU > ET200SP CPU > CPU 1510SP-1 PN > 6ES7 510-1DJ01-

0ABO”. Make sure version “V2.1” is selected, “Open device view” is ticked and then click “Add”

WseryNC20300esktopiDemoDono

Duvicos & ® show
L networks

§ Axd new tevice

~ § Contrzhers Dever

O 1800

v g CPU SS105P PN
Artcle ne 2237 215 10,010400
e —
IO AT N
PP OU AT P Y Owzzepozn
» (@ oursiaseram CPU with wook memory 10C KB code sl 153 6E
& T 3005P ON 43 07 ™ BE MMIVUTTON BMe, Astage
4 ’t’:‘f‘_ T Sicecron cantepd eecheoieg) tarcrmme:
* L KT 2005 Ov Mo terrul taked bop Conpel courting &
o mET 0 ] meoalng: nciags PROEMET ) conmiber,
¥ T Device pron tLppaTts RTHT. pevisamance upgrade MORKET
8 Device provy V32,3 purt, letwrice, MREARPD, vavsport

prowesl THW, aecuse Oper Laer
COmmUNKIs . 5T Caamuricanan web serees
TRG chent. CC UA Lerver duse sccain, carsment
Zus ryche i, rautng. Ruveme ogtises,
e V27

==

3.4. Once in the device view we need to finish setting up the controller by adding the server module. In the
“Hardware Catalogue” on the right of the screen select “Server Modules > 6ES7 193-6PA00-0AAQ”.
Click and drag this module into “Slot 2” on the main display. The PLC is nhow ready to use.

1 (01 351050 1 )

Toreres eommpunng |

S 0 |

e

~-.o~|[fz

3.5. Save the project before continuing onto the next step

18 Siemens - C:\Users\NC404
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4. Remove old Gateway Configurations

It can be helpful to clean up old ME43 which may be left in the hardware catalogue from previous projects. This
may help avoid confusion if multiple GSDML revisions of the gateway have been imported over time

4.1. First we need to check if there are any existing ME43 profiles listed in the device catalogue. From the

e
v S .l

A e
- TIN5 raven, ) T

. ms ou

“Device View” navigate to “Network View”. Then in the “Hardware Catalogue” select “Other field
devices > PROFINET |0 > Gateway’. If there is no “buerkert fluid control systems” folder under

“Gateways” then there are no devices that need to be removed and you can continue to step 5.

e p ey # ‘l:,l b Notwork viaw l!_‘uoma view || Options
Cwmnny B Network overview | | -: -
4 i Y/ Device Type |V Catalog
v Catadog H ~ £T2005F station_t 12 | Seahn il Wt
— -
e e v ROt Pt mote: |l ~
o e —— | almEER 1
g E |
c BT ST
s oma

» g *spmmg

® §Owws L rwren

o @ Ve SopTmens

¢ 3B Drecvg & Venteneg

¢ @ Oe=tuwe )0

® 3§ Foee 1ol B B Benos

el o e 1
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Buerkert folder
listed here

P RS ey

» (@ Dves 8 sanens
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+ [ Derecring & Monmtonng

¥ ) Ontribused 1O

b L Power supply & distibubon

s d

B Addean thy met devices
- i PROTINETIO
40 3

----

> » L SENENG AG
g0
» [ Hent Spntems
» [ Senton

» g reomus OF

4.2. To remove devices from the catalogue we need to manage the imported GSD flies. Go to “Options >

Manage general station description files”

1L Glebal libraries

support packages

Manage general station description files (G50}

Options fTools  Window Help
ETHNGS

SMEe Mg o e

ﬁ Show reference text
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4.3. The following window should appear listing all of the previously installed GSD files

Manage general station description Tles

Installed GSDs GSDs In the project

Source peth:  [Z:iSharec®LC_Profinet 1 =

() File 7 ‘ vanign Language  Suus ‘nle

(7] GEOMAZ 32 BuerkertGatewayZ . V231 Engish Mot yetintafed M

[<] n J>
[ o [ et [l Goneal--]

4.4. Select all of the Burkert gateway devices which have “Already installed” in the “Status” column by
ticking the check box on the left hand side. Once all of the devices have been selected click the

“Delete” button

Installed GSDs GSDs in the project
Source patht | 7' Shared PLC_Profinet | f_:_]

4.5. After removing the installed GSD files change to the “GSDs in the project” tab. Select “Find unused
GSDs”. If there are any GSD files found click the “Delete” button to clear them from the project

general station description fies

lled GSDs
Delete enised GSOs hom project
-
=
81
|
P amsed QIO
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4.6. Check that the devices have been removed from the “Hardware Catalogue” by checking there are no
Burkert entries under “Other field devices > PROFINET IO > Gateway’. If there are still Birkert entries

in this list try restarting the program and running the GSD management tool again

| [ Topology view __l‘ Network view Iu Dovice view || Options

& Netvorkovendew | 5
L N/ O=ce Type |¥ LC‘W 9
v £T20057 stavon_t £ra || Seanch» B (!
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| o
L » i
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» [ Derocting & Mennnaning
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» [l Power sopoly & distribunion
"t
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iF & Crvyes
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Buerkert folder > b SIEVENS AG
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» (@ e Smtarms
» (g senson

» [ PROFIBLS DP
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5. Configuring Siemens TIA Portal to Exchange Data with the ME43
NOTE: We will be using the GSDML.xml file generated in step 2.15 to load the ME43 configuration into TIA Portal

5.1. The first thing we need to do is install the hardware configuration for the ME43. Select “Options >
Manage general station description files”

Options  §Toals  Window  Help
etungs

Support packages

Manage general station description files (G50}

LT = [ = £ [vigNayge

#| Show reference text

1L Glebal libraries ]

5.2. When the management window opens, browse to the source path where we saved our PROFINET
gateway configuration in step 1.16. Select the check box next to the gateway we want to install and the

click the “Install” button. If multiple entries appear in the able be sure to pick the correct one.

-~
-

MName Date modified Name

BGC 6/12/2018 12:14 PM
EDS 6/12/2018 12:14 PM =] GSDML-V2.32-Buerkert-Gateway-20181206-121413.xml

PLC_Profinet 6/12/2018 12:14 PM Qf help_profinet.csv
| | Buerkert-Gateway-20181206-121416.bgc 6/12/2018 12:14 PM [ help_profinet.ot

Manage general station description files

Installed GSDs GSDs in the project

Source path! 2:\5harec'PLL frofinet =
Content of imported path
File Veruon Language A Infg
DM 32 8ueckentGatewayd. V232 Englah Mot yetinstalied Gatewny M
<l " >
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5.3. Once the installation has finished a message should appear with a notification that the installation was

successful. Click “Close”

Manage gennral station dascriptio

My

nsallation aas completed sceceniiilly

5.4. Wait for the hardware catalogue to finish updating and then click “Cancel” to close the GSD

management window

lmuuoso- Iﬁibtmmm |
l

Sewrcapath' 2 uhaedALC Profnat

Contaot of

“R; B Updating hardware catulag
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5.5. Back in the “Devices & networks” view we now want to add the ME43 to our network setup. Make sure
“Network view” is selected and then navigate to “Other field devices > PROFINET IO > Gateway >

buerkert fluid control systems > Gateway > MEX3". Click and drag the device onto the main view

Do (U FRLFAas ] [T pt—
€ oo e -

-
b Nt e .

5.6. We should now have our PLC and ME43 gateway on the network map

Demo » Devices & networks

MEX3 | e e
MEG burkert
MNot assigned

PLC 1
CPU 1510SP-1 PN

5.7. Click and drag from the Ethernet port on one of the devices to the Ethernet port of the other device. A
new PROFINET link should be created between the two of them

Demo » Devices & networks

h—f Metwaork n
— TR MEX3 i I —
CPU 1510SP-1 P - MES urkert
e b elepelbe

PLC_1.PROFIMET IO-5yste.__
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5.8. Next we need to set the IP Address of the two interfaces. First, double click on the PLC to open up the

MEX3 P
MEX3 burkert
PLC_1 B

device view

PLC_1
CPU 15105P-1 PN §

PLC_1.PROFINET 10-5yste___

5.9. Next double click on Ethernet port which we are connected to the device through

-~
& &
- I
' 13 W s BEIEEEEE

5.10. A window should open at the bottom of the screen with the device properties. Make sure “Ethernet

address” is selected in the left pane and then give the device an IP address of “192.168.1.100”, a

subnet mask of “255.255.255.0” and leave the “Use router” box unticked

. IDI‘Q‘ ” umumsums I Texts 1

}' Aad nwwr suboe !
|

Opersung mode r
» Advanced opbons

Web server sccess

Hardware entiber
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5.11. Return to the “Network view”

= Topology view I& Network view I!f Device view L
£ [ Device overviem |
[] . [Module |Rack  |slot
~ PLC_1 o 1[4
) » FROFINETinterface 1 0 i [F
1 o 1.
Server module_1 1] 2
0 3
0 1 |=
0 5
0 6
0 7
0 B
0 9
0 10
0 11
] 0 12

5.12. Next we need to set the IP address of the ME43. Just like the PLC double click on the ME43 to go to

the “Device view”

PLC_1
CPU 15105P-1 PN [

PLC_1.PROFINET I0-Syste.__

MEX3 FPp—
MEX3 burkert
PLC_1 B

5.13. Double click on the Ethernet port of the ME43 to bring up the device properties

5.14. Make sure “Ethernet address” is selected in the left pane and then give the device an IP address of
“192.168.1.99” and a subnet mask of “255.255.255.0”. Notice also that when we made the connection
between the ME43 and the PLC it has placed them on the same subnet of PN/IE_1

Interface cpbons
Medis redundancy
v Resl| nme setmngs
10 cycle
w Port 1 (X371 R|
General
Portinterconnes

[<]

Par canant e
. >

W address:
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5.15. We also need to configure the Inputs and Outputs of the ME43 so we are able to read/write them in
Siemens TIA Portal. To do this we are going to assign each /O to a tag which we can monitor and
modify.

Before we assign each 1/O to a tag, check the addresses the PLC has given to each 1/0O module.
Expand the “Device overview” tab so we are able to view the following columns: “Module”, “Rack”,
“Slot”, “I Address” and “Q Address”.

The “I address” column contains the addresses of the input modules attached to the ME43

The “Q address” column contains the addresses of the output modules attached to the ME43

The amount of memory which is available to be used to address the inputs and outputs depends on the
type of PLC which is used. The PLC will start addressing the ME43 1/0 modules at the next free space
in its memory. We can change these addresses to whatever we like in the PLC memory range. This
range is displayed if we try to edit an address

Device overview :

Y Mecule Rack St lacdress | G address Type
v MEXS 0 ] MEXS
b 2 Port PSwitch 0 0 X1 MEXS
PR 0 1 o
B ~20 [} 2 4.7
ot o 3 s
D21 0 ¢ a
A0_1_1 0 5
A 21 o 5
DO_1_1 0 7
M ool E3CE=F
Device Swtus NamurNe107_' 0 ? 10
Cantrel Word_1 o 10
9 n

*IMPORTANT*

Note that this next address may be outside of what is called the process image of the PLC. The size of
the process image depends on the PLC which is used. If the assigned address is outside of the
Process Image, we will be required to use Peripheral Addressing to access the data from the ME43
modules.

See Appendix B for an explanation of Peripheral Addressing and how memory is allocated on the PLC.
In our case, the addressing does fall within the process image of the PLC and we can continue as
normal. You will need to check the manual for each PLC to determine the size of your Process Image

|5'F Topology view "EE‘h Network view "—[I'f Device view |_
i Device overview |
[
v NEX3 0 0 ME... [ |
» 2 Port FNSwitch ) 0x1 ME...
A1 0 1 ALY
A2 1 0 2 47 A2 |2
D11 0 3 8 D1
DI_2_1 ) 4 9 DI_2
AD_1_1 ) 5 AD...
AD 21 0 6 4.7 AD..
DO_1_1 ) 7 & DO...
DO_2_1 ) & 9 DO...
Device Status NamurMNe107_1 o 9 10 De...
Control Word_1 0 10 10..13 Co...
) 11
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5.16. Now that we have set our addresses and checked they are in the correct range, we need to assign the

1/0 addresses to tags. Right click on one of the modules and select properties

Davice ovaniew
YW atake Mct G |V [Gatein
- a ] 8 Al seante
i o ] ]
[
- 1
LA
Bt e
o
AT y
o Ta Pt
Do ¥
¥ “wre '
D Sten '
Cornre!l Word_?
i »
Dimrtent 1s ov .
# ke v
&
§ Griee & dwgraen: 3 bl
»
>
Show tatreg Cbed bl
provemy.

=B £ madu e lnheing Ty

5.17.In the properties panel at the bottom of the window, make sure the “IO tags” tab is selected and then

enter a name for the tag. Enter a name by clicking the empty “Name” cell once and then start typing.

Press enter once you have finished. This will map the memory address in the “Address” column to the

tag name which we have entered. Do this for all of the displayed modules

General I 10 tags I System constants || Texts |

Address
FIDO

Type
Dint

Taqg table
Defaulttag table

5.18. To check all of our tags have been created successfully go to the project tree on the left and navigate
to “PLC > PLC tags > Default tag table”. Double click to open the “Tag table” view

Project tree m 4

K

Devices

> | 7] Demo
I Add new device
.'IJ.'I. Dy & e

~ 7§ PLC 1 [CPU 15105P-1 PN

LA
(=
v

.

~ s

£ HE=NL,

Device configuration
Online & diagnostics
Program blocks
Technology objects
External source files
FLC tags

5 Show al
L

tags

4 Default tag table [71] |

4
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5.19. The tags we just created for our 1/0O modules should be displayed down the left side of the screen

TIEXIEL
Default tag table
Name Data type Address Retain | Acces.. Writa.. Visibl.. | Supervision Ct
| R Dint %ID0 [+] )] )] )]
2 @l A2 Dint %I04 4 4 4
35 <@ Do Byte %IES ) ) )
4 @ D2 Byte %IEY ) ) )
5 <ml Aol Dint %QD0 ) ) )
6 4m A0_2 Dint %“QD4 ) ) )
7 <@ Do.1 Byte BOES =) =) =)
8 <m DO.2 Eyte %QEY =) =) =)
] <Add news

5.20. The data types of the tags need to be set so we can display the values correctly. To change the data
type of a tag select the row in the “Data type” column, click the dropdown menu on the right of the cell
and select the new data type. Set analogue values to “Real” and digital values to: “Byte” if you want to

display individual bits or “Bool” if you want to just display a true/false value

Demo » PLC_ T [CPU 151081 PN] » PLC tags » Default tag table [71]

FEIHFTH
Dotault tag table
Name Dets type Address Femain  Acces—. Wnza.  Visbl. Sopervimaon

. a ALY Resl S0 G B g
: @ A Reol o4 v [~ vl
: @ ot Ecal w80 - v ~
s g o2 Becl w90 = = ~
: @ M Reel %Q00 v s &
i @ o2 Fenl “304 v v v
y @ oo sccl 0 ! > =]
& @ ooz gccl 9.0 =l < =2 )
3 T S~ S~

5.21. Some of the “Address” cells may go red after changing the data type. This is due to the “Operand type”
not matching the “Address” format. TIA can fix this for you automatically. Simply select the arrow on the

right hand side of the “Address” column and click the green tick box to confirm the automatic changes

%0Q9.0 B3 ™2 = W)
Operand dener

Operand type: | F|
|
|

Address: |9

Bit number: |Dl
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5.22. Before we can read values from the EDIP devices we need to download the network configuration to
the PLC so that it can start communicating with the ME43 and transferring data. In the project tree on
the left hand side select the PLC and then click the “Download to device” button

T4 Siemens - C:Wsers\NC4080\Desktop\Dema\Demo

Project Edit View Insert Online Options Tools
S (Y swveproiect S M E E X
Project tree

Devices

| E

i |

T Network “' Connections
> ] Demo
ﬁl‘ Add new device
Shmiicae S na s ek PLC 1
2 E CPU 15705F-1 PN
» (g PLC_1[CPU15105P-1 PN] :

T T T U e —

5.23.In the extended download window that appears, set the “Connection to interface/subnet” to “PN/IE_1".

Make sure “Show all compatible devices” is selected and then click “Start search”

Extanded download 1o device

Combipured eccess moden o RLC_1*

Deace Devce typm es Type Asovens v
[ T8 CPUISISM I I 1 X e 1921681 100 e
Yoo ot e PERCimadee 9 _nae IS
PORCimardze: W bisbR) #50:1000 WY riemaerk Covrecten (v W )
Carmecuon ot mmwelce i boee
Setecr siget devar: I Show Al compantie gesces - I
| Owase Devce tze Inttace Tpe msweis Tarpem ovaie

. ] - - et Aress addieis -

Cobae statis iréarmani cn T oapEay ardy erm meszsges

T TR
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5.24. TIA will now scan for any PROFINET devices on the connected interface and display them in the
bottom table. Note that the IP Address in the top table is not the IP address of the device we are
searching for but the address we want to assign to the device once we find it and load the configuration
to it. The PLC may have previously had no IP address or an unknown IP address. To overcome this,
TIA broadcasts on the network in order to find compatible devices and then assign them the new IP
address after downloading the network configuration
Once a device has been found select it in the bottom table and then click the “Load” button

Extendad dewnload to device

Oeicw | Devitw eype ‘ot Type Addnen ~Sutoet
REt CRUISIOSPIPR 1 X1 PRAE 1921881100 PAE Y
TpecfthetGlCimeruce: (B P =
PGRCinterthce: (W el (%) 7RO 000 MT Heswort Connecton | w) 80l
interecetub [ rre_t [+ ®
(igommmey | [-1®
| Show eb umu&le Sevikes v
Addrem  Tagmdeice |
Access address -
[ srseann |
Onlne s29tw3 infoomeoan: _ : [~ Dispisyonly erroc messages
&% Connection established 10 the device with address 192.100..100. ~
O scancomplemd 1 campatible devices of 2 aceeraibin devices found .o
£ Retieving device infrmaten. e
Scanond mo i vl
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5.25. There are two main windows which may appear after clicking the load button:

1. Synchronisation error window:

Software synchranization before Toading to 2 devico

I The CPU contara changes that cannot be automatically synchvonasd.
-

Soltwars wntheuniation
. ¥ ROy

] > 'Progmam Blocks'

] Main fOB1)
(] WREC_DE (D21
(V] SDREC_DE [082)
] > 'MCigs”

!

g

| Ofneionkne componson |

St Actian

O Manusisgchrenizsnon required
()  uplosd 10 projecs
()  uplosd 1o project

O nenuelspchronizsoon required

- II Conmnue without Tyncheonaa tien I Caocel |

The synchronisation error window indicates that there is some difference usually at a software

level between the configuration in TIA and that which is on the controller. Most of the time it will

indicate that manual synchronisation will be required. These warnings are normally fine to ignore

and can be bypassed by clicking the “Continue without synchronisation” button. The main reason

for this warning appearing is that when an entirely new program is being loaded onto the PLC, it is

usually going to be different to the program which is already on there. Most of the time these

manual synchronisation warnings will disappear after a second or third download to the device

2. Load preview window:
Load preview
g Check bedore loading

Smws ¢+ (Target

g 9 = nc

1 ¥ Protecton

!
» Swop modules

Passwerd

Qo 90 O
‘

» Device conAgumen.,
<l

Message

Loeding wil not e perkrmed because preconditions are not met

frosesticn fom unsuthonzed szcess

Devices conrwetnd 10 an seterpone netaotk or directly to the

naermet muit be appeopristely protected ageinat unauthoriced
scoets, 05 bywie of fewnall and retnotk segmentatcn for

maote inkermabon sbout ndurtnal secusity, plesie vise
tpwww. s mem cemindustrie b ecunty

T modsdes are stopped for doaniceding W dewce

Farnverd reguired
Enter s pasiword 10 gan full access 10 the module PLC 1"

Celere and replace system dats in target
v

Agoen

5]

Stop el

<Eraet passwonds

Download to dewce

The load preview window is the final step before the load process begins. It will give you a

general overview of the steps which will be performed while the load operation is in progress as

well as any final preparation steps which may be necessary such as entering a password for the
PLC. Provided there are no errors we can go ahead and click the “Load” button
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5.26. In this case there are some warnings which appear at the bottom of the screen which have occurred
during compilation.
The first warning indicates that the network has not been configured correctly in order to support the
Device Replacement without exchangeable medium function. For more information about this function
see Appendix D.
The second warning is alerting us to the fact that the PLC isn’'t password protected. For a real life
application it is important to ensure that the PLC has a password to prevent unauthorised changes. For
the purposes of this tutorial however we can ignore this warning and leave the PLC without a
password.
TIA makes it easy to find and fix these warnings by clicking the green arrow next to each warning. Each
arrow is a link which will take you to where the problem is located. Keep in mind these are just
warnings and the program should still load correctly but it's helpful to try and fix warnings in the early
stages before they create problems later on

[Gemul nl Cross-relerences It;l;ﬂ!

I Pwh Dewnpoon Gow
1 v FROFINETwite
1 The device replacement without mxhangeable medium nmcnul
I ¥
1 [ T} J ".C_1 does not contain & configured protecton fevel |

(] * Program blocks

(] Main (CEY) Block was successiully compiled »
L

Compiing Ainithed (etren - & wamings: 2)

1. To disable the device replacement feature and remove this warning we can double click the green
arrow in that row and it will take us to “Devices & networks > PLC > Device view > Interface_1". In
the properties window, make sure you’re in “Advanced options > Interface options” and untick
“Support device replacement without exchangeable medium”

V4 |

f“ /
lRvrEvse
' s s sy s BREEEREERE

Seve st it

i I'..“"_ '_-“‘—-.—-I
-y I —

e~ -
Crart eabw e

4 Weriwee et < LE B e S P et
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5.27. Select the PLC in the “Project tree” and click the “Download to device” button again

144 Siemens - C:\Users\NC4080\Desktop\Demol\Demo

Project Edit View Insert Online Options Tools
F (M B saveproject & M E T3 X N (H:
Project tree

Devices

ra

]

* ] Demo
B Add new device
& Deiicac o PLC 1
= : CPU 15105F-1 PN
» [/ PLC_1[CPU1510SP-1 PN] :

T T U U e —

5.28. If the “extended download to device” window appears again, follow the same steps as above to search
for and select the device. After selecting the device, if the “Synchronisation error window” appears
again then click “Continue without synchronisation” to go to the “Load preview window”. The compile
window at the bottom of the screen should now only have the one warning to inform us that the PLC
has no password configured. As mentioned above we can ignore this warning for this tutorial. The
program has compiled successfully and is ready to load

| General )| Cross-references | Compile |

@m| show all messages |v|

1 Fath Description Go to 7 Errors Warnings  Time
1~ PFLC1 A 1 9:59:19 AM
1 ~ Hardware configuration P ] 1 9:59:19 AM
1 ~ ET200SP station_1 A 0 1 9:50:20 AM
1 * Rack 0 A 0 1 9:59:20 AM
1 > PLC_1 A 0 1 9:59:20 AM
1 v PLC_1 A 0 1 9:50:20 AM
1 PLC_1 PLC_1 does not contain a configured protection level - 9:59:20 AM
[ ] ¥ Program blocks Fa o 0 9:59:21 AM
0 No block was compiled. All blocks are up-todate. 9:50:21 AM
Compiling finished (errors: 0; warnings: 1) 9:59:21 AM
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5.29. Click the “Load” button

0 Check before loadng
Swoum Targee Message Acnon
4 @ v feady for lneding
1 v Protection Protection #¥om unauthorized access
Devices connected to an enterprize network or drectly to the
miemet mult be appropnately protected ageingt unsuthoned
acceis, e.g- byuse of frewalls and network segmentzaton, For
mare informeation sbout indusiral security, pleass visit
! hop v siemens comindustriah ecurity
[v] » Device configuras... Delete and replace system data in targer Downlgad to device
& b Schwam Download 30kware 10 device Conimtent downloed
(V] Tews koraries Download all alarm tears and text list eats Consitentdownload
|<] 1 1]

( Refvesh |

5.30. The configuration should load onto the device without any problems. Once the load operation has
finished the following window should be presented. Make sure the “Start all” box is ticked so the PLC is

in run mode and then click finish. It is at this stage the light on our ME43 should go green to confirm we
have established a connection

emwaﬂmﬁio-wu-wom
S | Tage Asrage Actian
B G e Dowriced ng 1 device complesed wrheut el
' b Sart masie Saan masien star dearicedng 12 drice
< - »
— X

If you are having trouble connecting, see Appendix C: Connection Troubleshooting to try and identify
and resolve the issue

5.31. We should also receive confirmation in the information box at the bottom of the screen to let us know
the software was loaded successfully

: X QY At ies IE o }. Dagerstins
gy [
DG _o Itow o rerge Le
Pviiage ™ Dae
Cemiaty cortguraimn wui oeded seccearily 130000
Rouzing cerkganrsen vas naced aicesiAly 126008
PLET sleed raeans
WREEC_DE hat Seen dewted ncceiitdly 1ER00
WREC_ DN Mas basw peleiad Lacits ity 1avaoe
Marf mas bsedes sucei by 1ot

Liacsog conepond (nons O peirings () TARC0LE 1A M
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5.32. We should now be able to go online to the PLC and watch the values being observed. Return to “PLC
tags > Default tag table” and click “Monitor all’. We should now be able to read and monitor all of our
inputs from the ME43 through the “Monitor value” column on the right. Notice how the bar at the top of

the screen has gone orange. This is a visual indicator to let us know we are online to the PLC

: = &

SN et 5 K e X W00 ADGER Y i Soedtee WIME W .
2 | ("} | 0
| Devices |
3 mpee 2%
| E X Detawt tag
4® ) Damec He hane Dss rype o R Acces. wen. et
% W 40 new device e A Pesl 00 =} =] ~
> & Oeeices & nesmarha 3 a N2 sl o4 - -~ -
L v lgnc vioursionam| Eelr a o Boct N - 8 @
F Y Cw e contgusanen 4 oz Beot w0 = E &
| S Ondne & Sagaeines 3 @ o Real 500 § 8 &
» g Program blece o @ o2 ol 04 =] 1~ &
» .rutndq;aq«a P @ 904 Bew ] H & <
alougce Viep S @ oo Bzch [§fj~zen =l 8 & 'S
el $re . SR T
T ha

NOTE: If these values are not updating and showing what you expect, see Appendix B for an
explanation of Peripheral Addressing and how memory space works on the PLC. It will explain the
reason for the values not showing/updating as well as how to setup Peripheral Addressing to overcome
the problem

NOTE: The changes from Appendix B need to be performed in the Watch Table in the next step, NOT
in the Default Tag Table

5.33. To write values to our outputs we need to create a “Watch table”. We can also monitor our input values
from the watch table which saves us switching between our “Default tag table” and watch table. To
create a new watch table select “PLC > Watch and force tables > Add a new watch table”

Prest  Tdm Yew et Onbne  Oprems  Tosls  Wincow  Melp
J!Bmmax-s;x-xtmmmnlulmmmimﬁ-hﬂ!lx [ =eniii poicce [N

e~ rare Ouna ype Address Retan  Acces Weaa. Wi Monorwalue
| A el weo 4 & @ an
e 42 Fesl e & &8 & am
el I a oo Becl sac ~ ™ M Giruse
. a o facl won M & Bruse
Sl ot bl sooe M M B =
» S Program hiscks o |5 @ w2 Resl 04 M & & oo
» [ Wchnalegy chiscn 5 @ o Baal 80 M ¥ P BHrus
» 5§ Etminal seces Sles "ls @ ooz Baol & woan - B 8 @ Hrase
v - nlen - ’ " e “ 5 )
B Shaw el ugi
.mw-mgoue
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5.34. Making sure we are in our new watch table, click the tag selection icon in the first row and add an

output to the watch table

Devices l

s 5;" lllllm-*-d'm'-h

U

A

|~ _10emo
I Add new device
#h Devices B necworks
v [ PLCT [CPU 151051 IN)
BY Device configuration
U Online & dlagnostics
¥ ‘x5 Frogram blocks
» [ Technology cbjects
b [ Extemnel source fles
v g PLCtags
& Show all gy
W Ad¢ ovew tag table
3% Dehuit tag rable [71)
» Tg PLC dats fypes
w (o3 Wetch and force tables
B Ad0 neve wetch table

2P L L ALT TR
i hame  davess
‘ J

o |

Nv
.E
13
-

REMEMBER: We can also add and monitor input tags in the watch table. Just select our input tags

from the tag selection drop down menu. This saves us from switching between the “Default tag table”

and the watch table. You will also need to setup input tags in the watch table if you are using peripheral

addressing and want to monitor their values, as this can’t be done through the default tag table

5.35. Once you have added all of your desired tags the table should look similar to that below

Demo » PLC_1 [CPU 15105P-1 PN] » Watch and force tables » Watch table_1

| Modify value

[al

| Display format Monitor value

%QB.0
%Q9.0

Tl adenew

Floating-point nu...
Floating-point nu...
Boaol
Bool

0 \g
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5.36. To write a value to the output tags, enter a value in the “Modify value” column. Once you enter a value
in the “Modify value” column, the same row in the lightning bolt column should have a tick in the
checkbox and a warning symbol.

A ticked checkbox is an indication that the value is selected to be written next time a write operation is
performed.

The warning symbol indicates that the value has not been written to the PLC yet.

To write the value from the “Modify value” column to the CPU ensure the checkbox is ticked and then

click the “Modify all selected values once and now” button. The values should now be written to the
EDIP devices through the ME43 gateway
Demo » PLC 1 [CPU 1510SP-1 PN] » Watch and force tables » Watch table_1

= ,fML:@ o o —

i Name | Address Display format | Monitor value i Modlfy value 15 ‘Comment
ol A0 1" | 2 Modif‘yall selected values once ?nd now. | BTl I B ! i
2 “AO_2" %QD4 Floating-point nu... )
3 *DO_1" ] %qs.0 Bool d | |
4 *DO_2" %Q9.0 Bool TRUE M
5 <Add new> -
=

5.37. We can see that these values have been written successfully by inspecting the ME43 overview screen
in Communicator
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6. Performing ORF Read with Siemens TIA Portal

This section uses the PROFINET address values in the Supplement to Operating Instructions. A link to this guide

is available under Appendix A, Supplement to Operating Instructions The list of ORF addresses can be found in
the section labelled Object Route Function

NOTE: The ORF value we will be targeting is the Wire Break Detection on an ME44 module. This property has
an ORF Index of 0x2C00 and a Sub Index of 00.

6.1. The first thing we need to do is get the CANopen address of the ME44 so we can target it using ORF.

We can get the CANopen address of the ME44 from Communicator by hovering over the device in the
left hand menu

‘ Shet I8

Product type numbes WAL
et mumber 0N
Seval nuseber 113!
Soltweee oot numiber

6.2. We need to convert this address to hexadecimal before it can be used with ORF. We can do this easily
with the Windows calculator. Open the calculator, click the hamburger menu in the top left, and place it
into “Programmer” mode

Cakubrior - o X
El 0
Calculator 0
[ Stadard

A Sscwntific

o Programmear

i Dste Calculation

6.3. Make sure that “DEC” is selected and enter the address we found above, in this case 44. The new

hexadecimal address will appear under the “HEX” heading, in this case 2C

Calculstor o ”
= Programmer 0]
nex o x
j otc w4
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6.4. Return to Siemens TIA Portal and make sure we are offline to the controller by selecting

“Communications > Go Offline”. This will give us much greater flexibility when creating the ORF tags
and program

T Siemens - C:\Users\NC4080\Desktop\Demo\Demo

Project Edit Wiew Insert Online Options Tools Window Help

5 Rl soveproject @ X 3 X D B MEE R Y coonlif & Gooffline

EN N

6.5. In the project tree select “PLC > Program blocks” and double click on Main [OB1]. The programming
view should open in the right side panel

Demo ¢ PLE T [CPU 1510SP 1 PN » Program blocks » Main |[OD1]

Devices |

B4 B L™ -:-55*;784 at ’3:13(:&,; AT Gy N .q. "
= _JDemo ~ G
7-";‘14.-“-;1-»:. A A = [T} e T

w Block title: “Mein Progeses Sweep (Cycle]

M NC TP IS10S T IN]

Ty e
| i rrogeam biocis |

m "
b & Technokgy ooyecms

b o Extermel ysurce e o

~ [g PlCugs
&5 Showall s
W Ad0 rew g tabie
30 Dolault ag table [71]

6.6. You will find all of the instruction blocks for programming in the panel on the right of the screen. The
first instruction we want to add to our program is a “Normally open contact”. We will use this contact to
trigger when the program is executed. In the “Instructions” panel, expand “Bit logic operations” and

then click and drag the “Normally open contact” onto the rung of “Network 1”. A second network will be
generated automatically under the first

10 o Mo blocks » M joBt)
Qotsry
My cAESR- 8 G1En OGN Gy G &7 . 4 |l ot
- bl > Faweives
CERTSEREE o SRR vilorkimppiton
Ll Toweps
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6.7. Left click on the “<??.?>" above our new contact. Once “<??.7>” is highlighted, start typing a tag name

to assign to the contact. In this case “Toggle” was chosen

Domo » PLC_1 [CPU 15105P-1 PN} » Program blocks » Main [O81]

T e, EaEoH G =0 C0EED Gy

B e LI T (6 S

v Block title: “Main Frogram Sweep (Ole)

w 74 Network 1:

Toggle
! »

6.8. Notice how the newly assigned tag name is underlined in red. This is TIA Portal’s way of informing us
that we have specified a tag name which currently doesn'’t exist. We can fix this by defining the tag.

Right click on “Toggle” and select “Define tag”

hd QNetworkh .....

Cormment

==

|_ Cpen »

Open and monitor

Rename data block...
Renar Curl+Shift+T
Comment Rewire 1ag Ctrl+Shift+F
x Cut Crrl+X
5| Copy Crrl+C
:E Faste crl+v
¥ Delete Del

6.9. In the dialogue box that appears we need to choose the following pieces of information for the tag:
“Section”, “Data type” and “PLC tag table”. “Section” references the location on the PLC where the tag
will be stored. Our tag is neither an input nor output and we want to maintain persistence between
states, so we don’t want to place it in the “Local Temp” section. Nearly all user defined tags should be
stored in “Global Memory” as it provides the easiest access and greatest functionality out of all of the

groups. Because the contact operates by alternating between the on/off state we will leave the “Data

type” as “Bool” and store the tag in the “Default tag table” so it is with the rest of our other tags

Define tag

Section

Global Mernory
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6.10. When we execute our ORF command we only want to it run once. To manage this we want to reset our
toggle bit after the ORF has finished executing. In the “Instructions” pane under “Bit logic operations”,

click and drag a “Reset output” bit onto the network rung after our normally open contact

- Ak U Ve Poges baeey Face! » T ool ~
* 5 bt Ngxopentem
. * ey
bt Ntk 3 ] evaly
H oD L)

ELE <o

- et »
e
At <N - s
3 l}—-
r 1 -~ Lot suger
1 et bk
X1 MLt feiar et

6.11. Double click on the “<??.?>" above the “Reset output” instruction and a text box should appear with a
dropdown list option on the right. Select the dropdown list box and all of our tags for the project should
be displayed under the text box. We want to reset the “Toggle” tag. Scroll down the list until you find it

/N

and then select it

—|<@ "DI_2" Bool %I9.0 ~
<@ "Do_1" Bool %080
<@ "Do_2" Bool %QL.0
@ IEC_Timer_0_DB" Data block deri... DE1
a “RDREC DB 1" Ins&nce DB of .. DE4 L
<@ “Toggle” Bool %MO.0 I 1
n'|_'W|C_DB Instance D-B of .. D-32
IE.' "WRREC_DE_1" Instance DB of .. DB3 |

6.12. The network map should now look like the following

Network 1:

Comment
Moo o0
Tegale’

] | Ir L\
| LI} IRJ'

6.13. We need to add one more block to the reset setup before we can add the ORF blocks. The “Reset

output” bit resets the “Toggle” tag too quickly for the ORF to execute completely, meaning that the ORF
may require multiple runs before a result is successfully read. We can overcome this by adding a delay
timer to the rung. In the “Instructions” panel expand “Timer operations” and click and drag a “TON

Generate on-delay” block onto the rung in between the “Normally open contact” and the “Reset output”.

Be sure to select the correct “TON” block as there are two of them

“h b e T b ot

* Sock Ble:. “Ven Pegan beeep Kpder
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6.14. The following dialog box should appear. We can leave all the settings on their defaults. The program is
asking where data for the TON function block should be stored. Since we are adding the function block

as its own instance, it will save its data in its own special data block, which is what the dialog is

prompting us to create

Call options %

i

Single

natance

(&) Auromatc

¥ you call the Rincoon block a3 & single ingtence, the Rincoen
black sayes s data it oan instance date biock

Cancel

J——on—]

6.15. We should now have the following network setup

> {3 Network 1:
Comment
DB
“IEC_Timer_0_DB"

UMO.0 TON MO0
"Toggle”™ Time "Toggle®

L | —mn Q (R}

<317 PT ET

6.16. Double click in the PT field of the TON block to assign a delayed on value. This will be the length of
time in milliseconds that the delayed on will wait until it allows the signal to pass through. Entering a
value of 500 should be enough but if you find it to be too short this can always be increased later

¥ 4 Network 1:
Comment
YB1
"IEC_Timer_0_DB"
0.0 TON 0.0
"Toggle Time “Toggle”
L Q {R}

500| = ET
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6.17. We can leave the “ET” argument of the TON block blank. The ET argument is used to query how much
time has passed during the current execution of the timer. The TON block is now setup and we can

start adding the ORF blocks

hd Network 1:

Comment
“WBe1
"IEC_Timer_0_DB"
%M0.0 TON MO0
*Toggle® Time *Toggle®
| 2 {R}
T#500M5 — T o — I

6.18. The first step of the ORF read process is to write the Index/SubIindex/NodelD to the device. To perform
this write we are going to use the “WRREC Write Data Record” block. Under “Extended instructions >
Distributed 1/0”, select the WRREC block and drag it onto the rung in between the “Normally open
contact” and the “TON” block

L Rt
> Neowna 1 k
13§ Crummr pperewon
B [ Conpunivis asmrpiine
» 8 M ncions
= » v Mee cpenten
RC v 2, 08
» By Lkt cppaban
i o b » A2 Progrw comod cpened
g fna » 15 e e
L) Ed o vy
» 43 b ard

je————1
08 Ly

) B wed wmnwieny

Sy« Craf

6.19. Select “OK” on the dialog box

Call options %
Data block
E Mame WRREC_DB [+]
B tember [ [7]
Single O Manual

instance

(®) Automatic

Ifyou call the function block as a single instance, the function
block saves its data in its own instance data block.

mare._..

= o

Page 45 of 76

Originally written by Nicholas Everton on 27/11/2018 for Burkert Australia - https://www.burkert.com.au/en



6.20. The function block should now be added to the rung. Select the “REQ” parameter and enter a value of

“true”. A value of true tells the function block we want to request the data write record to run. The ID

parameter is used to select the module to which a data record will be written. The module to be use for

the ORF is the head of the ME43. Double click on the ID parameter box and select the list dropdown on

the right. Scroll down until you find “MEX3~Head” and select it

et

“IEC_Timer O _D2"

L
T

— TeS00NE

BUSY —

Hw_Subtdodule
Hw_Sublbiodule
Hw_Subloduly
Hw_SubModule
Mw_SubModule
Instance DB of . DE2

7B

<[ m B

Ton
Tinw

wWoo

“Toggle”
Q_(I )—t
Y

If the “MEX3~Head” constant is unavailable, it is possible that the device has an input address

assigned to its head module instead. To find the ID for the device if the “MEX3~Head” constant is

unavailable, navigate to “Devices & networks” and double click on the ME43

gt ) v
Y Device configumnion
3/ Online & disgnesties |
w lgl frogram blocks Ll
I Add new block K
& Mein [081] L
L L |

'IEJ .fnonT:f|p-sy;q. ™

3 |5 28 | nemmons | 1 connecsons [Frcererine [+ B 08 [l Qe
v ] Demo .E\-
& |

Check the MEA43 for a value in the “| address” column under the device overview tab. The value in this
column can be used in place of “MEX3~Head” for the ID in the “WRREC” block

NOTE: The “MEX3 > | address” cell is empty in the example screenshot as the device is using the

system constant of “MEX3~Head”. In a system where this constant is unavailable there should be a

value in this cell
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6.21. Set the “Index” value to “1”. This value was obtained from the ORF table in the Supplement to
Operating Instructions (Appendix A). The value is in the PROFINET “Index” column of the
Index/Subindex/NodelD row. Select the “Record” parameter and enter a value of “Address”

Comment
B2
"WRREC_DB"
M0 .0 WRREC
"Toggle” Variant
— ——=tn ENO
REQ DONE —1 -
BUSY — -
s I —
1 INDEX STATUS
Address | RECORD -

6.22. Thanks to the red underline, we can see that the “Address” tag is undefined. Right click on the tag and

select “Define tag”

oaz
“waec_pe
wansc
Vanass
Ny ——
oo —
02 sUsY —
e Hes -0 ERRCH —
INoEX STARSS
Notwork 2: | X ¢ Ceiex
ix Copy ouc
.
¥ Delnts =1
Gow »
W aert nevwork CirleR
e ST neswank
Irawnt 200 netnark
— Praperoes Ali-Emss

6.23. Make sure the “Section” is set to “Global Memory”. We need to change the “Data type” of the Address
tag to “UDInt”. This is because the Index/Subindex/NodelD has a data type of Unsigned Integer 32.
Here, the “UDInt” data type is an unsigned double integer which is exactly what we need. Select the

data type and then click “Define”
[EEEREE — recorD -

Define tag
Section AddrescffData type taq table Comrnent
Global Memory EI%MOJ Bool leefauIttagtabI EI

Real
Rt
55Time
Sint
Time

Y
| UDInt

ULInt
Usint
WiChar
Wiord
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6.24. The next step in the ORF read process is to write the “call/cancel” value. Click and drag another
“WRREC” block onto the rung after the first “WRREC” block

»
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6.25. Click “OK” on the dialog box which appears

Call options [%
Data block
-
B | tmber [ [7
Single
instance (@

(®) Automatic

If you call the function block as a single instance, the function
block saves its data in its own instance data block.

more...

.

6.26. Enter “true” for the REQ parameter and “MEX3~Head” for the ID parameter. From the ORF table we

want the PROFINET Index column value for the “call/cancel” function. We can see that this has a value

of 6. Enter this value in the Index parameter. Double click in the Record parameter and enter a value of

“Run”
ouy
"WRREC_DB_1°
WRREC
Veriant
EN ENQ ————
TS - QEQ NONF =t
262 BUSY =4
VEXCS~Hepd" n ERRDN st .
5 INDEX STATUS -
_fBun - RECORD -

6.27. Right click on the “Run” tag and click “Define tag”

m Define 12g... Cerlashi-: |

Heneme iy CeteShifte
Rewifo g CileSna-p
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6.28. In the “Define tag” dialog box which appears, select Section as “Global Memory” and set the “Data
type” as “USInt”. The “call/cancel” function has a data type of Unsigned Integer 8. Here the “USInt” is

an Unsigned Short Integer which matches the required Unsigned Integer 8 data type

Run — RECORD =

Define tag

Data type | PLC tag table Comment

Global Memory [=}%n0.1 | Bool vIDefauIttagtabI B

Real

RTMA

S5Time

sint

Time
Time_0Of_Day
UDInt
— Ulnt

|m
Usint

Wigrd

6.29. The network should now look like the following
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6.30. The last step is to read the requested value into a tag. Under “Extended Instructions > Distributed 1/0”,
click and drag a “RRDEC Read Data Record” onto the rung after the “Run” WRREC block
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6.31. Click “OK” on the dialog box

Call'options X
i — r:[
[ [
Single
instance O“m“
@ Ausamatic

oy call the luncuen Block s & sitgle mutance, the unctien
block seves izs data in itz m'mnn:_etnﬂo:k.

6.32. Enter “true” for the REQ parameter and “MEX3~Head” for the ID parameter. From the ORF table we
want the PROFINET Index column value for the “Value UINT32” function. We can see that this has a
value of 3. Enter this value in the Index parameter. Double click in the Record parameter and enter the
name “Value”. Right click on “Value” and click “Define tag”

B4
"RDREC_DE"
RDREC
Variant
EM ENO —

true — REQ VALID =i ...
262 BUSY — ...
"MEX3~Head” — D ERROR — -
3 — INDEX STATUS — -
4~ MLEN LEM — -

.Value — RECORD
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6.33. In the “Define tag” dialog box which appears, select Section as “Global Memory”. As the value we are

reading here reflects digital channels, we will set the “Data_Type” to UDInt

NOTE: When defining the “Value” tag, the “Data Type” column depends on the type of data that is

being read:

Value — RECORD
Mame <ariion Address Detatype  PLCtag table | Comment
%01 [Bool v |Dedulttag table [

262
MEXIHeps™

wang
“Valpa© -

e

Our ORF is now ready to run

Real
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X Eh
wo VAT —
Y —
n ESROR =
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6.34. Return to the Watch table and add in all of our newly created tags. Make sure to set the “Display
format” for each tag so the data can be read and written properly. As the value we are reading here

reflects digital channels, we will set the “Display format” to “Bin”

uj2 e 2wl 2 A2 TS
i tieme Acdrve Onpley fzrmat Wasetor sutuw
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6.35. Before we run the ORF we want to set some values to make sure what we are reading is correct. To do

this we will manually trigger some Wire Breaks in Communicator. Select the ME44 in the left hand
column and go to “General settings > Maintenance > All values” and scroll down until you see “2C00

WB Configuration”. Toggle the boxes under 2, 3 and 4 to enable Wire Break on these inputs
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6.36. We can check that the Wire Breaks have been triggered by checking the Error message at the top of
Communicator. It should indicate that Wire Breaks 2, 3 and 4 are active

6.37.Return to Siemens TIA Portal, select the PLC in the project tree and then click the “Download to
device” button

Project Edit View dnsert Online  Opticns  Jocks  Wiadg
G S saveprjecs & X m Tu X s (x4 T

Y Device condguranon
% Onéine & dagnosocs
= g Program biocks

6.38. Perform the download operation

Load praview X

0 e ——
Sma | Tege Metiage Arnen
i Q@ va Resdy&r loasing

(/] b Oalne ik uprods.. The hartvwase ContQueation wil not be laded decrute e onlin.

o b Dew block reanm. The dete Bogks wil be reenmalaed with therr saem values S et =l
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6.39. Once the download has completed click “Finish”

it irbins Ay dhei o

$ 0 - Dameloadng 10 6esice 0om pleted WINOE #vor.
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6.40. Click “Go online” to go online to the PLC

7 Siemens - C:\Users\NC4080\Desktop\Demo\Demo

Project Edit View Insert Online Options Tools Window Help

CF i seveprojet @ ¥ =l 2 X 02 *: 5 [@| 6 B RS coonline]t coofiiine

(it

6.41. We are now online to the PLC which is indicated by the orange title bar. Click the monitor values button
to start monitoring the tag values

Dmwmo ¢ FLC_ T JCRU 1510591 PN| » Watch und farce tablos » Watch table 1

=
P e LWL 2R AR

i Name Agores; Duspay foomee Mgevtor value Modity value >

1 ‘a_1* %QDo Mostng-paint nu.§ GO

3 2" oo riostng-pamnt nu.§ 00

> 001" Q00 ool FALSE

. 0o %090 (] FAsE

5 “Toggle* “\00 Bosl FALSE

) “Run® WhE1 DEC 0
F *Address” %02 Hes 1520000_0000 —

- "Value® (! sos Bin || 220000_0000_0000:0000_0000:0000_ccoc 0000 § | )

*
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6.42. In the “Modify value” column we want to enter the following values:
A value of “true” in the “Toggle” row. This tells the PLC we want to initiate an ORF request.
A value of 1 in the “Run” row. This tells the PLC we want to run the ORF request.
A value of 2C00_002C in the “Address” row is our Index/Subindex/NodelD. The first four digits, 2C00,
are the Wire Break Index. The next two digits, 00, are the Wire Break Sublndex. The last two digits, 2C,
are the NodelD for the read operation of the ME44.
Once all the values have been entered, make sure the check boxes next to each is ticked. This tells
TIA that we want to write these values

Demo » PLC_1 [CPU 1510SP-1 PN] » Watch and force tables » Watch table_1
Bl 7 7 % 77

i | Name | Address | Display format | Monitor value | Modify value [# |
1 "AD_1" %QDO Floating-point nu_.. 0.0 7
2 “AD_2" %QD4 Floating-paint nu... 0.0 Il
3 "DO_1" %0QB.0 Bool 3] FALSE 3
4 "Do_2" %Q9.0 Baol [ FALSE -]
5 "Toggle® %M0.0 Bool [0 FALSE TRUE =8
& "Run” ANET DEC [} 1 =8
7 *Address” %MD2 Hex 16#0000_0000 16#2C00_002C =N N
3 “Value® %MDE Bin [=] 2#0000_0000_0000_0000_0000_0000_0000_0000 ™
9 m

6.43. Click the “Modify all selected values once and now” button to write the values to the PLC. We should
now be able to see the “Value” row has been updated to reflect the Wire Break configuration of the
ME44

Demo » PLC_1 [CPU 15105P-1 PN] » Watch and force tables » Watch table_1
DA Xk

i | Name | Address | Display format | Monitor value | Modify value | # | |
1 “AO0_1" %QD0 Floating-paint nu... 0.0 ™
2 “AO_2" %QD4 Floating-paint nu... 0.0 ™
3 "DO_1" %QB.0 Bool & FALSE O
4 "DO_2" %09.0 Bool FALSE =
5 “Toggle® MO0 Bool [ FALSE TRUE M 1
3 "Run® LNET DEC 1 1 M 5
7 *Address® WMD2 Hex 16#2C00_002C 16#2C00_002C M
8 "Value® %MDE Bin 2#0000_0000_0000_0000_0000_0000_0000_1110 —l M
£l ]
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7. Performing ORF Write with Siemens TIA Portal

7.1. First we want to reset the Wire Break Configuration in Communicator so we can write some new values
to it. Select the ME44 in the left hand column and go to “General settings > Maintenance > All values”

and scroll down until you see “2C00 WB Configuration”. Toggle the boxes so that all the Wire Breaks

are cleared

General settings

SR ey

b Locetrg Furezo

2103 Rersesmat Siow e Furctian

e 0 B0 Fex Lok Dby

20 Buakert Duiver Ajchive Dityess

on _ CootglientDue

2 Soumglyp

47 _ _ m Newory Durng

s Memacy Manding Funcoon

900 Urtehres Sernae Type

20 ¢ Pz Musnure Velues

24 ¢ N Comprad Values

M2 ° N Catisrazon Values

s Outpar Somiacion

2500t ' NANSUR Sestus

Sotus! tEsdnnra Dges b

Iwn! g Mk Funcsion InCh 1

Tt ¢ Wkt Bunciion In Ch 3

2508t e Muts Funcion i Ch §
| ] Fiu In Ch

X0 11232436738 VWS Cortpuration

7.2. Next we need to update the CANopen address we are using. Our index and Subindex are going to
remain the same but to perform the write operation we need to add 0x80 (80 in hex) to the CANopen
address of the device. We can do this in the Windows calculator. Make sure the calculator is still in
Programmer mode and HEX is selected. Enter our current device address, in this case 2C, and then
add 80 onto this, giving us AC. This is our new ORF write address

Caleulatos - ™) X

Calculator - g X
= Programmer ) = Programmer O
2 »
80
AC
DEC 128 Reliias
ocT 200 o
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7.3. Return to Siemens TIA Portal and make sure we are offline to the controller by selecting

“Communications > Go Offline”. This will give us much greater flexibility when creating the ORF tags

and program

o Siemens - C:\Users\NC4080\Desktop\Demo\Demo

Project Edit Wiew Insert Online Options Tools

Window

G i savepoject @ X 3 E X 9:e: SIMEER I coon

Help

&‘ Go offline

e mE

7.4. In the project tree select “PLC > Program blocks” and double click on Main [OB1]. The programming

view should open in the right side panel

Devices

G

* | ] Demo

ﬁt Add new device
g 1 o =

gin [

& Q FLC tags

féi Show all tags

Dewvice con guratlon
% Online & diagnostics

g Add new block

b o Systemn blocks

] Eﬂ Technelogy objects
} External source files

[>1

ﬁ“ﬁ\dd new tag table |
24 Defaulttag table [75]

7.5. Once the program re-opens we need to modify it slightly to be able to perform an ORF write. Right click
on the “Value” RDREC block (the block not the tag) and click “Delete”

YDBE4
"RDREC_DB"
RDREC
Variant
EM EMNO
truef— REQ VALID TES0010
262 BUSY
"MEX3~Head" D ERROR
S INDEX STATUS
MLEN
RECORD efine ta Crrl+Shife+l
name tag... Cerl+Shift+T
Rewire tag... Ctri+Shift+P
x Cut Cerl+X
5| Copy Carl+C
:g Faste Ctrl+v
I ¥ Delete I Del
Go to ¥
Cross-reference information  Shift+F11
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-

L — o

7.6. We should now have the following network setup

Network 11
wos wn: e
"WAREC 08" WSS DR 1" "EC_Teve D DE"
W 0 WRREC WRREC o W
“Tepglke” Variate Varar Time | ‘Teggle’
—y ——— o o wo e — L
" -—Q DONE ~~ -0 DONE = L n
™ BUSY =~ 2 BULY =~
R-rua o 08— Ti-nesc” —1n) TR —
moex S NDEX SIS
i U
Aderen” o - R’ mecom -

7.7. In an ORF write function, we need to add two WRREC blocks in between the “Address” and “Run”
WRREC blocks. The first of these will be used to set the length of data which we will be writing. The
second of these will be used to set the value we want to write. Navigate to “Extended instructions >
Distributed 1/0” and click and drag a WRREC block onto the rung in between the “Address and “Run”

blocks

‘
g

W g waat

o Veras

- .o i -
Ny —
Ll s —
wax LwAs
i
T S TRL .

g
e cpemtEn)

¥ L Dmpaenie rpruieny
LRERE LR

» Uy Vo sonwsors

8 AL Carerrien i
» ¥ g corm spaes
» Sy ferd bege o
B S A i
LR

4 B

v Latwaded imitectione
Mare w’
L Dew et tmechiey

e T

:
» e w
BT

- heas rut

o= ool

w s

& o Yemw

7.8. Click “OK”

Call options X

single
instance

Data block
Name RREC_DEB_2 m
nmber = [7]

O Manual

@ Automatic

Ifyou call the function block as a single instance, the function
block saves its data in its own instance data block.

more...
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7.9. Click and drag another “WRREC” block onto the rung between the “Address” block and the new

WRREC block
IW— ey
M e A ERSD@MMISI=EL LA LS G E 3 |l=s et t
) 3 Favorites
b b T} e 2 v Bas bt
il Dercryvon
* ok S VR o hasep (el » 1 el

* =4 b bgE spewiocs
* I8 Ve cpeweney
-
Matmork 1 b S Chee ok
* "¢ Cowpasenns cpwmmeny
» T8 M o

-3 by | Bl

W e o * 55 Comranioe cperysorn
wen et [T e p—
» 35 e g spensae
:v u:‘—' P S vt otew
- <
Y] oy - L e
A Aad' — i -e—
wees s -

. -
> e ~ Enibehid i e -
b B o seee i eny
b L vg + O
vy LT
sz
fowd pry.
. » 45| oo e * o Tamir
7.10. Click “OK”
Call eptions X
‘ tame  [eesecoes g
Humber . =
Single
insmace Oranuat
@ hutomasc.
if you call the Rincticn block 85 & 1mgle instance, the Snction
b oo pion et ety
Doon I cancer
7.11. We should now have the following empty blocks after the “Address” block
Yow Wae ey
“wssec_pe* “wrszc_pe ¥ ‘weec _pe '
wso 1 wanec e _tarec
Togyle” Vedam varan aram
— —tn e e o ™ £ ———
s —m2Q DO —- b —mg ooNe — —=0 DonE —
ST oy — (] BUSY o By —
VE2 Hea ' 10 ERROR = INDEX ERRCH = "o EROR=—
o R LY {econ - SIS OO - ST -
L Ll

Page 59 of 76

Originally written by Nicholas Everton on 27/11/2018 for Burkert Australia - https://www.burkert.com.au/en



7.12. Enter “true” for the REQ parameter and “MEX3~Head” for the ID parameter. From the ORF table we
want the PROFINET Index column value for the “Data length for write access” function. We can see
that this has a value of 2. Enter this value in the Index parameter. Double click in the Record parameter

and enter a value of “Length”

e was LY
TWRREC_DE" WREC D8 Y TWSEC D3 T
- engc WREC WAL
“Toggke’ Vet Varset Varast
- (0 ™ o ™ MO
-0 DOME = —Q DOMNE — -0 DOWE —
"2 By — .2 By = 0 Y —
Ve tad — i ERAOR— e R — — inoex £RRR —
mOEX STATUS — INDEx STATUS OO0 & STATIS
W Lemgh - 000 -
Aol NECORD -

7.13. Right click on the “Length” tag and click “Define tag”

Define tag... Ctri+S hift+
Rename tag... Ctrl+Shift+T
Ctrl+S hift+F

Rewire tag...

(Y-

7.14. In the “Define tag” dialog box select “Global Memory” as the Section and “UDInt” as the data type. The
“Length” property has a data type of Unsigned Integer 32, which matches UDInt

Comment

dress Detetype  PLCtag table
GlobalMemory w @1 |Bool | v|Defouittag table =
| Real PN - i
A Dedne || comcel |
SSTime = J

Simt
Time

Ulint

USInt =]l
WChar =
word I~

7.15. The data length block should now be setup and the first part of the rung should look as follows

wey

ond won
‘e ne” esecC ca_ " "WeRsC oa X"
gy venec venic s
"o Verast Vesart Vesam
- — eno ™ e ™ ey ——
s — Oane — " —q OONE — -—xQ DoNE —
42 WY — 263 WY — o Y —
0 £H08 — MO el D) ERAOH = noEx EMOE —
moex SRS — T — oex STATIS ~ Rcom . STARSS —
oo WD
Lesg® - MECORD -

AT o RECORD -

Page 60 of 76

Originally written by Nicholas Everton on 27/11/2018 for Burkert Australia - https://www.burkert.com.au/en



7.16. Now we want to set up our value write block. Enter “true” for the REQ parameter and “MEX3~Head” for
the ID parameter. From the ORF table we want the PROFINET Index column value for the “Value
UINT32” function. We can see that this has a value of 3. Enter this value in the Index parameter.
Double click in the Record parameter and select the list dropdown on the right hand side. Scroll down
until we find our previously created “Value” tag. Select the “Value” tag to enter it into the box

%DB5
"WRREC_DB_2"
WRREC
Variant
- EN ENO
true — REQ DONE — ...
262 BUSY — .-
"MEX3~Head" D ERROR = .-
3 DEX STATUS
=| #=corD = .
=) "PIP 31" Fip ~
\=! “PIP OB Servo® Pip
8 “RDREC_DB" Instance DB of ... DB4 I
< “Run” Usint YME1
<@ "Toggle” Bool %M0.0
"Walue® UDInt %Mm
0B TVRREC.DET Instance DB of . DEZ ==
IE.' "WRREC_DE_1" Instance DB of .. DE3 in|

7.17. The Value WRREC block is now setup and the middle part of the rung should now look like that below

2Lk
“WEC D6y
warsc
aram
EN
» -0
ey
» o
notx
WADID
et ROOK) -

~

L

i

RS D X WREC DB}
ventc warc
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FRROR =~ o 0 ERROR =~ s L
STAns nOEX sTArus ~Noex
Wit W
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DonE —
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M

7.18. Navigate to “PLC > Watch and force tables®, and open up our watch table. Enter our newly created
“Length” tag to the last row of the watch table making sure that the data type is set to “DEC”

-

W Demo

T

1 [CPU 1510591 PN] » Wadch and forr

® tabd

] Bwmo

W Add new device

Y Dwace contgerstion
% Orime & diagnasrcs
* ' Pognm bocks
& A4d new block
& Vo jODY)
b System blocks
* (@ Technology thjects
* 39 Beemal sowce fles
- [g ACug:
o5 Show sl tags
WY A00 new tag atie
&5 Oetauirtag able [76)

new mauh 3tie

'I'I Force atie

2NFPP AP ANEDS T
i ame Adtess
~ *A0_1* %000
13 "AD_2" %04
3 *00_t %280
s "00_2 %Q9.0
5 “Yoggle® 00
L] “hun' w81
: *Addrens® wo2

i e
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7.19. Select the PLC in the project tree and then click the “Download to device” button

& QOnéine & dagnosocs
~ ‘g Program biocks “Adi

ena | Taeger Metisge L Aen
i @ vac Resdy&r loading

@  » Odneluprods. The et Contguation will 00t be laaded Secrute e ol
(] b Dwts block reanm. The dare Hoks wil be e anmalaed with ther ssem vaiues Ss-nmatoe =

Q et Curmmioed ekt to device Comisten dewrioed

Mesisge
'& . v A Daneloading 10 8evice completed WO or.
(/] Onfine o upacde . The Serdaess senfoutetnn hat oot been lsesed Secause itis up
(] Cnkne & spacde . The sofmare hes net Sean laaded, becasts itis spesdem
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7.22.Click “Go online” to go online to the PLC

W& Siemens - C:\Users\NC4080\Desktop\Demo\Demo

Project  Edit

View

Insert  Online

F [ % [ save project

Options  Teols

Window Help

& X Eax e AAHE la‘rné' Go offline

7.23.We are now online to the PLC which is indicated by the orange title bar. Click the monitor values button
to start monitoring the tag values

# v & B 7% PR
i Nare Address Display format Monitor value Modify value i
1 "AD_1" %QD0 Fleating-point nu. 0.0
2 "AC_2" %004 Floating-point nu.j| 0.0
3 "DO_1" %Q8.0 Bool [ FALSE
4 "DO_2" %Q9.0 Bool [E] FALSE
5 “Toggle” %M0.0 Bool [ FALSE UE E 1
6 “Run” %MEB1 DEC 1 F M 1
7 "Address” FHhD2 Hex 16%2C00_002C 6#2C00_00AC E H
8 "Value® %MD6 Bin 2#0000_0000_0000_0000_0000_0000_0000_1110
g *Length” [E)[%mp10 | pec 0
10 H
7.24. Next we need to modify the values we are going to write to the PLC.
A value of “true” in the “Toggle” row. This tells the PLC we want to initiate an ORF request.
A value of 1 in the “Run” row. This tells the PLC we want to run the ORF request.
A value of 2C00_00AC in the “Address” row is our Index/Subindex/NodelD. The first four digits, 2CQ0,
are the Wire Break Index. The next two digits, 00, are the Wire Break Sublndex. The last two digits,
AC, are the write NodelD of the ME44 which we calculated earlier. Notice how this has changed from
the read operation value of 2C because we added 0x80 onto the value.
A value of “11100000” in the “Value” row. After pressing enter, TIA will automatically format the value
for us. This value is used to set which wire breaks you want to trigger. In this example we are triggering
wire breaks on inputs 6, 7 and 8.
A value of “1” in the “Length” row. This is the number of bytes we are going to write to the device in the
ORF write operation. Because we are writing 8 bits this is equal to 1 byte.
Once all the values have been entered make sure the check box next to writeable item is ticked. This
tells TIA that we want to write these values
PEFICER dak
i Name Addres Dizplay formm Monesr vaiue Wcdity velue ¥ |
‘ao_v a0 Fosting-pont .. 00
3 A oo Fosting-pont ma_. 08
) ‘oo’ “Ceo Beul (51 FaLse
‘oo 90 ool (4] racse
Toggle* SO0 Boal (G FALSE THUE
# " “e DEC ' 1
“Addreny” o2 Hex 1as2C00 _002C 164 2C00_DOAC
] ‘Velue" } NO6 Din = | J2C000_D000_CO00_0000_0000_D000_0000_1110 111 0000G
4 ‘Length” WO10 DEC o |
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7.25.Once all the values have been entered and checked, click the “Modify all selected values once and

now” button to write the values to the PLC

Owing » MG T [CRU 1S10SP1 PN) 0 Waton and force tabbes » Watch tabde 1

P ar3al B3 Xk

A Neme Apovest Onpley fsrmen Maaitarvelue Madity value " |
. Aot %00C Floaznggaintou.. 00
3 TAD_X ~ons Flosting peint ru_ B0
3 *po_y* SORO posd Erase
- ‘00> 030 Beal Erase
= "Teagle” oo Boel Eemse TRUE &
» “Bun* gy pec . 3o — 1 & 1
¥ “Address” 02 b 1583C00_002C 162 2C00_00AC & 1
. “value® woe [ 1280000, 0000_0000_5000_0008_0000 0000 1110 220000_0000_0000_0000_0000_0000_1110_0000 I~ IS
» “Length® “MU1o [P ] : : 1 =0
i ) [ |

7.26. The values in the “Monitor value” column should have been updated to

the values which we just wrote

Oarrme & FLE 1 LCPU AST0SAY W] & Watch s force tabhes # Waboh tybde 1

$E LW ARD TR

i tame Address Ditpley formet  Morvtor velue toaty seue F ®
1 MR Q00 Fostiegpoimou_ 00
| N w0+ Festegpoint r.. 00
3 ‘vo_1* SGa0 Boo!
. *00.2* 9.0 800l
- "ogghe” =00 gcol wuE & 1
. “Sun’ wat DIc Al [~
| *address” w02 Hex 1632000_00AC 1
. "Valie® o8 8in | 20005_0000_DOOG_0000_0000_0003_1110_0008 ~ 1
. “Lengs" w10 o 2 ~ S
3 £y I

7.27.We can check if the write was successful by examining the Wire Break
should have one error, indicating a Wire Break on inputs 6, 7 and 8

Wire break on input 6, 7, 8

Communicator The ME44

7.28. To perform another write operation simply change the value you want to write in the “Value” row and

then click the “Modify all selected values once and now” button to write

the new values to the PLC

Owing ¢ MG T [CRU 110591 PND 0 Waton and force tabbes & Watch tabda 1|

v 2w 2 p 2 ==

A weme ABovess Onplyyformer  Masimrvelue Wity value S ]
¥ “Ao_1* %000 Floaznggaimou.. 00
3 AO_X" “ops Floating peint su_ B
b ] *Da_y 080 Posi Erast
. ‘0o %030 Beal Erase
F “teagle” oo Bosl Eemse TUE oo
. “Bun* e vec o — 1 - Bt 8
3 *Addeess” o2 et 1883000_003C 162 2C00_00AC & 1
£ 3 “vaiue* “oe (28 |280000_0000_0000_9 . 3 A0 220000_0000_0000_0000_0000_0000_1110_0000 ™
» “Length” swoto (3 ] : : 1 1
ik ) [ |
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Appendix A: Links

e  Birkert Australia - https://www.burkert.com.au/en

e  Birkert Communicator - https://www.burkert.com.au/en/type/8920

e Type MEA43 - https://www.burkert.com.au/en/type/ME43

e Type ME44 - https://www.burkert.com.au/en/type/ME44

e Supplement to Operating Instructions - https://www.burkert.com/en/Media/plm/MAN/MA/MAME23-
Supplement-EU-EN.pdf?id=MAN0000000000000001000234020ENJ

Siemens

e Data Types - http://www.plcdev.com/step 7 elementary data types

e Device replacement without exchangeable medium (Definition) -
https://support.industry.siemens.com/cs/mdm/49948856?¢=83551518219&Ic=en-AU

e Device replacement without exchangeable medium (Configuration) -
https://support.industry.siemens.com/cs/document/109744412/how-do-you-replace-an-io-device-

without-exchangeable-medium-when-the-topology-of-the-profinet-io-systems-is-configured-
?dti=0&lc=en-AU

e Process-Image Input / Output Tables - http://www.plccenter.cn/Siemens_Step7/bas00086.htm

e PROFINET Specification - Device Name -
https://support.industry.siemens.com/cs/document/109479552/what-are-the-rules-for-profinet-device-

names-in-profinet-specification-v2-3-?2dti=0&Ic=en-AU

e Where and when do you need Peripheral Addressing -
https://support.industry.siemens.com/cs/document/18325417/where-and-when-do-you-need-peripheral-
addressing-?2dti=0&Ilc=en-WW
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https://www.burkert.com.au/en/type/ME43
https://www.burkert.com.au/en/type/ME44
https://www.burkert.com/en/Media/plm/MAN/MA/MAME23-Supplement-EU-EN.pdf?id=MAN0000000000000001000234020ENJ
https://www.burkert.com/en/Media/plm/MAN/MA/MAME23-Supplement-EU-EN.pdf?id=MAN0000000000000001000234020ENJ
http://www.plcdev.com/step_7_elementary_data_types
https://support.industry.siemens.com/cs/mdm/49948856?c=83551518219&lc=en-AU
https://support.industry.siemens.com/cs/document/109744412/how-do-you-replace-an-io-device-without-exchangeable-medium-when-the-topology-of-the-profinet-io-systems-is-configured-?dti=0&lc=en-AU
https://support.industry.siemens.com/cs/document/109744412/how-do-you-replace-an-io-device-without-exchangeable-medium-when-the-topology-of-the-profinet-io-systems-is-configured-?dti=0&lc=en-AU
https://support.industry.siemens.com/cs/document/109744412/how-do-you-replace-an-io-device-without-exchangeable-medium-when-the-topology-of-the-profinet-io-systems-is-configured-?dti=0&lc=en-AU
http://www.plccenter.cn/Siemens_Step7/bas00086.htm
https://support.industry.siemens.com/cs/document/109479552/what-are-the-rules-for-profinet-device-names-in-profinet-specification-v2-3-?dti=0&lc=en-AU
https://support.industry.siemens.com/cs/document/109479552/what-are-the-rules-for-profinet-device-names-in-profinet-specification-v2-3-?dti=0&lc=en-AU
https://support.industry.siemens.com/cs/document/18325417/where-and-when-do-you-need-peripheral-addressing-?dti=0&lc=en-WW
https://support.industry.siemens.com/cs/document/18325417/where-and-when-do-you-need-peripheral-addressing-?dti=0&lc=en-WW

Appendix B: PLC Process Image and Peripheral Addressing

1. Whatis the Process Image?
The Process Image is a set area of memory inside the PLC which is used to cyclically store values from
attached input and output modules. It is updated before any programming blocks are processed. When the
program requests data from the PLC using the process image, it will never be “live” data from the device, but
the values at the time the process image was last updated. The refresh rate of the process image is
influenced by a number of factors such as cycle time and the number of modules which need to be altered.

TIA Data Request

PLC CPU
Process Image

Module Data

Above is an example of accessing data from an I/O module via the Process Image

2. What are the advantages of using the Process Image?

2.1. When requesting data, it is much quicker to get it from the process image (0.05 microseconds) than the
Peripheral module (15 microseconds)

2.2. You can modify individual bits of a byte. Unlike Peripheral Addressing where writing and reading of the
peripheral must be done in one byte blocks at the smallest, the Process Image allows direct
modification of the individual bits without requiring any workarounds

2.3. Unlike Peripheral Addressing we can have read and write access at the same time for our inputs and
outputs. With Peripheral Addressing we have read-only access to inputs and write-only access to
outputs
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3. What is Peripheral Addressing
Peripheral Addressing is the means of accessing an 1/0 module directly instead of retrieving it's data from

the Process Image

TIA Data Request
/N

PLC CPU
Process Image

A4
Module Data

Above is an example of accessing data from an 1/0O module using Peripheral Addressing

4. What are the advantages of using Peripheral Addressing?

4.1. Live data. Unlike the Process Image where we are reading data from memory, the data returned from a
Peripheral address is always the actual value of what is happening on the device. This is particularly
important for values correlating to high risk data such as alarm limits

4.2. The ability to access I/0 modules with addresses which exist outside the Process Image. For example,
the Siemens ET200S IM151-8 PN/DP PLC has an address space of 2047 bytes but a process image of
128 bytes. This means that any I/O module addresses falling outside of this range will not be able to be
read or written to using normal addressing. As we bypass the Process Image when we use Peripheral
Addressing, this limitation is removed and we can access data from any address. Furthermore, we can
also use Peripheral Addressing to access modules which are addressed in the Process Image,

meaning we can use Peripheral Addressing for the entire memory space of the PLC
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How to use Peripheral Addressing in TIA Portal

Peripheral Addressing is possible in TIA Portal by telling the PLC we want to designate an I/O tag as a
Peripheral Address. This is done after setting up the tag name and data type like normal. Once the tag is
setup, we can use Peripheral Addressing in Watch Tables and Program blocks to monitor and modify data
from anywhere in memory

5.1. Ensure that the /O Modules have been assigned a tag name from the “Devices & Networks” view

| Davice ovaniew
W Madake Bact
AL ]

BE_ e [}
D Shes '
Cormrsl Verd_? General I 10 tags I| System constants || Texts

: Liakas Type Address  Tag table
vum ST Dint %ID0 Default tag table
§ Grine & degrassss ]
*
*
Show setweg Cabed el
lgww-m et ran ]

= Eapnt mada e lhe iy iy

5.2. Setup these tags in one of the tag tables

Demo » ALC Y

[CPU 151081 PN] » ALC tags » Default tag table [71)
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5.3. Create a new Watch Table and add in all of the tags that you want to use Peripheral Addressing with

Dovices [
v -4 E o RN
i Marre ApTvers Diaglay formm MoMIOr value
v ] Deme ge -~ ‘A w00 Flostngpaint nu_ BBSS
I Ads new device () A MO Fostng point nu... BFI5399
5 - 3 ot o 2a0i Gl snse
el [« |- o Erase
@ e 3 Ao Q00 Soatrgpeitnu . 008
S Onlme & dgnostics . ‘a0 Qb Fleatrgpeint nu.. B0
» o Propam blocks Qo DO¥ w080 2cal [ racse
» (@ Technclogy ctjects " ‘003" (8} savo 2cal | [0 raese
b G Eemalsouce ties w]*
> Mluags o
U Show all mgs
B a4 new g tabie
%6 Oefuclt g tatle [71]
P VPN
I v L Wesh eod e tabies '

Page 68 of 76

Originally written by Nicholas Everton on 27/11/2018 for Burkert Australia - https://www.burkert.com.au/en




5.4. At the moment these are still normal Process Image tags. To turn them into Peripheral Addresses we
need to add a “Colon P (:P)” at the end of the Address. Double click in the “Address” column, go to the
end of the address and type :P

X AER

Addre Display format Monitor value Modify value #

Floating-point nu... Ug ?@

-

NOTE: :P is the new format for TIA Portal. In the old Step7 manager we would place a P at the front of
the address. In this example the peripheral address would be PIDO

The “Name” column should automatically be renamed with a :P suffix to indicate that it is now a
Peripheral Address

5.5. Do this for all of the tags you want to use Peripheral Addressing with

Yl

Address Display format
“AI1":P %ID0:P Flzating-point nu...
"AI2":P %ID4:P Flzating-point nu...
*DI1*:P %I8.0:P Bool
"DIZ*:P %l9.0:P Bool
"AD1":P %0D0:P Floating-point nu_..
"AQ2%:P %QD4:P Fleating-point nu...
"D01":F %0Q8.0:F Bool
"DO2":P Bool

[T I R . (Y | TR S T R Qe

5.6. After setting up the new addresses, we need to switch TIA Portal into extended mode to view and

modify their values. Select the “Show/hide expanded mode columns” button to show the extra columns

Address Display form
1 “al1"P p Showihide expanded mode columns. b

5.7. You should now see the expanded columns. Notice that the input tag rows have disabled the “Modify
value” column and the output tag rows have disabled the “Monitor value” column. This is unfortunately
one of the limitations of using Peripheral Addressing. We have read-only access to inputs and write-
only access to outputs

¥R 2 RiLiA A BTN

i Hame Address Display formst Monitor value Manior with trigger Madity with trigger Modify value 7

) AP %IDO+# Flcatog-point nu_ 8882 Permanent Permanent by
' SDaF Floatng-point nu_. B7.75999 Fermanent Permanent o)

3 DI %I8.0:F ool 3 FALSE Fermanent Fermanem b2

. *DI2*F 519.0°F scel [ FALSE Fermanent Fermanent b

3 AOVP %QDoP Floanng-point nu “S Fermanent Pormanent

s ‘RO %QO0¢ P Floatngpointnu_ " Permanent Permanent

T ‘Dotp %08.0:F 2ool "E Permanent Fermeanent

] ‘Do2"p %0%.00 8ol = Permanent Permanent

9
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5.8. From here we can now monitor and modify values like normal. Click on the “Monitor all” button to start
reading tag values. Enter values in the “Modify value” column and then click on the “Modify all selected

values once and now” to write new values

¢ ¢ 2 WiL[Zp [T

i heme Address Display formet Monitor with trigger  Modify with trgger  Modidy value 7
! MR %IDO-F Flosting-point nu_§ 88.92 Permanent Perrnanent o)
| ‘NP SiDs P Floating-pont nu. | 8275 Ferrnanent Permanent b2
3 “ontP %18.0:F Bood [E FaLsE Fermanent Parmanent b2y
< DIFiP SI30F Eoct Permanent Permanent b
: 4 ‘A0 P wQooP Floanogpomnt nu.. "% Fermanent Fermanent
5 ‘h02 P %QDeP Flcating-point nu... °3 Permanent Fermanent 123 M 1
? ‘Do =Q8.0-r Boc 2 fermanent Permanent
5 DO P %090 Boct 3 Fermanent Fermanent TRUE M 1

5.9. We should be able to see these values being modified on the ME43
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Appendix C: Connection Troubleshooting

1. Non-matching PROFINET Device Names

PROFINET is a named based protocol which means that if the PROFINET name on the ME43 doesn’t match
the PROFINET device name used in TIA Portal, there will be an issue when coming online to the PLC

TIA Portal automatically generates the PROFINET name for the device if it is available in the GDSML file. It
may sometimes be the case that the name in the GDSML file generated by Communicator differs from the
name given to the ME43 and as a result, a connection cannot be established between the PLC and ME43

The PROFINET name in the ME43 can be easily modified after the creation of the GSDML file It is important
to modify the ME43 PROFINET name to reflect the value in TIA Portal

1.1. First you need to check the PROFINET name that TIA Portal has given to the ME43. You can find it by
going to “Devices & networks > Device view > Properties > General > PROFINET interface > Ethernet
addresses” and scrolling down to the PROFINET section. We can see the box is ticked to generate a
PROFINET device name automatically. If you wish to change the device name in TIA Portal rather than
Communicator, untick the box and enter the new name in the “PROFINET device name” field
The “PROFINET device name” field indicates the desired name
The “Converted name” field shows the value which will be used
NOTE: The “Converted name” is generated by modifying the “PROFINET device name” field to
conform to the PROFINET specification. Rules for the specification can be found by following the link
“PROFINET Specification - Device Name” in Appendix A
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1.2. Next open Communicator and find the “DNS compatible name” under “ME43 > Industrial
Communication > Protocol settings”. We can see here that the value in the field DNS compatible name,

gateway-MEx3, does not match the value of mex3 which is in TIA Portal

Farameter Nagrratyy Marmecarce

I( Maramanter < rmmuuunpl

Assisarn 00
DS compettble name o ' o - ’ -
Statve P wdebrens e 19216632
Memaodk nash 2552552550
Defaut gateway 214831
Temparary P adaress - 3 oo e § byt .- . noog
NAC sddress D048 00-06:20
Advarzwd withge >

1.3. Select the field and modify the value to match the name in TIA Portal

NOTE: Any text entered into the DNS compatible name field is not case sensitive. l.e. mex3 and MEx3
are the same. While the DNS compatible name is not case sensitive, it is suggested to standardise on
using lower case as this is what the PROFINET system will convert the name to by default
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2. PROFINET IO System is Removed

There may be times where a PROFINET IO device is removed from the PROFINET 10 System. While the
device will still have a network link between them, this link is only a PROFINET / Industrial Ethernet (PN/IE)
connection and is not indicative of a proper PROFINET IO data connection

2.1. Navigate to the “Devices and networks > Network view” and check that the link between the PLC and
the ME43 is a PROFINET IO System. A PROFINET IO System is identified by the dashed white and
green which connects the two devices. Furthermore, the name of the network should also be named
<PLC name>.PROFINET IO-System. The network mapping is correct if it resembles that shown below.
Also notice that the ME43 has been assigned to the PLC

et try ‘ Project! ¢ Devices & networks
Davices (@ Topalogy view
I ¥ et L Commesions <283 ;,vi [CF}
| 0 10 system: pLC 1 PROFINET 10:Systamn (100 |
w ] Prejecty
F Add naw de oy

e T m—

5 T TTORITSTOEEY ) CrU 131051 M X2 hurkert!
+ b Ungrovped dedces E not IS _——
» 4f commen dane

Tam ) \
» "0'-' Documenation semvigs R — [’-u‘_-, PROFINET 30 Sysin J ......... 1
D Langusges & twicurces -

2.2. Anincorrect connection appears like that below. Primarily, it can be seen that the dashed line doesn’t
exist and only the PN/IE network is available. Although the ME43 is not assigned to a PLC in the first
screenshot below, there may also be cases where only the PN/IE exists and the ME43 is still assigned

to the PLC.
PLC_1 MEX3 |
CPU 15105P-1 PV [ WEX burkert

Not assigned

TpMnE 11 |
PN/IE_1

PLC 1 MEX3 |

CPU 15105P-1 PN [

FLC_1

HPNIIEJ I |

2.3. To reconnect the ME43 to the PROFINET IO System, we will reassign the ME43 to the PLC. If the
ME43 is connected to a PLC, right click on the ME43 assignment label and select “Disconnect from IO

system”
MEX3 ——
MES burkert
el
AOd L system

Lecion o a1 10 coptroller
I Disconnect from 10 system

Highlight 10 ::-:E

Showcatalog  Crrl+Shift+C
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2.4. Next, right click on the “Not assigned” label and select “Assign to new 10 controller”

Add 10 cvetem
I Assign to new |0 controller I
ISCONNECT oM [0 System

[] Highlight 10 system

Show catalog  Crrl+Shift+C

2.5. In the popup window, select the PLC you wish to connect to and click “OK”

Select 10 controller

I PLC_1.PROFINET interf&r_e.1 I

o | Gncel

2.6. The PROFINET IO System should now be re-established between the devices and the ME43 re-
assigned to the PLC

PLC_1 MEX3
CPU 15105P-1 PN | MEXZ
FLC_1

ol PLC_1_PROFINET 10-5yste. .. [rommmmmmc
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Appendix D: Device replacement without exchangeable medium

It is often necessary to replace 10 devices in automation systems. Within a Siemens network, the 10 devices are
generally assigned a device name by either inserting an exchangeable medium or via the programming device
(E.g. TIA Portal). The 10 controller (E.g. PLC) uses this device name to identify the 1O device.

The C-PLUG, KEY-PLUG and SCALANCE CLP are types of removable data storage which can be used to back
up the configuration of 10 devices. If a device fails, the PLUG can be removed from the defective device, inserted
into a replacement device, and the replacement device installed in the network. The new device is then ready to

use with the same configuration as the previous module.

The above is referred to as “Device replacement with exchangeable medium”.

Subject to certain conditions, 10 devices can also receive their device names without the insertion of an
exchangeable medium and without a programming device. For this purpose, the 10 controller uses Ethernet
mechanisms (E.g. Link Layer Discovery Protocol (LLDP)) to analyse the relationship between the individual 10
devices and the 10 controller. From these relationships, the 10 controller detects which 10 device was replaced

and assigns the configured device name to it.

The above is called "Device replacement without exchangeable medium" and is commonly used with non-

Siemens 10 Devices which don’t have the “Device replacement with exchangeable medium” feature available.

In order to use the function, the 10 device must have either direct support for the function itself or satisfy all of the

following conditions:

e The function "Device replacement without exchangeable medium" is activated in the higher-level 1O
controller (generally a PLC)
e The IO device supports the LLDP protocol
e Atleast one "neighbour" of the 10 device supports:
o The function "Device replacement without exchangeable medium" as an IO controller or
o The LLDP protocol as an IO device

Once you configure the network environment of the IO device so that the conditions described above are met, the
usage of the "Device replacement without exchangeable medium™ function is possible even if the IO device does
not support the functionality directly. After the replacement of the 10 device, it automatically obtains its device
name from the 10 controller. You no longer have to assign device names with the exchangeable medium or

programmable interface.
Once enabled, proceed as follows to successfully configure the network:

Navigate to the “Devices & Networks” view

2. Open the Topology tab and map the ports of the devices exactly as the physical connections are setup
NOTE: When you exchange a device, make sure that the PROFINET cable is again inserted into the
same ports as it is configured in the software, otherwise the system will not run.

3. Next, change to the Device or Network tab and select the PROFINET interface of the corresponding
PLC. The properties of the PROFINET interface are displayed in the inspector window.

4. Inthe Properties of the PROFINET interface, under "Advanced options> Interface options", enable

"Support device replacement without exchangeable medium®.
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