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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
200S IM151-8 PN/DP CPU PLC configured as a PROFINET master. Siemens Step7 Manager 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
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Windows PC with Birkert Communicator (Type 8920)

Birkert buS Stick connected to the USB port of the PC

Ethernet cable (cat5/6) from PC to ME43

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

Siemens SIMATIC ET 200S IM151-8 PN/DP CPU PLC (PROFINET module with part number 6ES7
151-8AB00-0AB0 and Profibus DP Master module with part number 6ES7 138-4HA00-0ABO)
24VDC power supply (feed for the ME43 and EDIP devices)

7. MEA43 Industrial Ethernet (ID 307390)

Type ME24 10. Modules used in this example are:

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

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

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

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

o > 0D e

o

Software Versions Used:

e  Burkert Communicator (v4.1.8)
e  Windows 10 (v1903)

e Step 7 Manager (v5.5 + SP4)
e Oracle Virtual Box (v5.6.2)
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1. Configuring the ME43 with Burkert Communicator Software

1.1. Open Birkert Communicator and navigate to “Add Interface”
Help . =3 € (@]
Add interface...
Desktop t

1.2. Select buS Stick

biS-Project

bus stick
Connect to a bus network with a bas stick

blS over network
Connect to bus network over Ethernet

HART adapter
Connect to device through serial HART adapter

X Cancel

1.3. Make sure “Blirkert bliS Stick” is selected and click “Finish”

B
bus stick
Which bus stick do you want to use for the connection?
Rott Birkert biis Stick (COMS) v/
Batgidte 500 KBit/s \/
v Advanced
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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

File  Communication Edit View Options Tools Help

bUS
3073901105 612/2018 12
Please select a protocol and
restart the device

5

A start page ‘work Con

‘B8 Desktop

2 Graph 3073901105 61212018 12: :
= [Cabos coms ' bas event: bis is NOT
operational
3073901105 15:45:256.0;
Gateway ME43
T 3073901105 6/12/2012 12:01:02 P
+ u St & Initialization of industrial
N Slot1 ch_rrw_n_wunlcatlon .
Input Module ME24 E—
. Slot2 i 3073901105 6/12/2012 12:01:01 PM B 0|
lL Input Module ME24 Initialize f(x)
Slot3 8:52:26:0 -
+ n—OulputMDduleMEZAt 3073901105 6/12/2018 12:01:02 PM
+ Slot4 Transferable memory is not
Output Module ME24 accessible.

Do not show thi Ao
i Acknowledge
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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

'B5 Desktop ME43 Gateway

[ Graph
Parameter Diagnostics
— [C3 bas 8| Maintenance

Device information

Reset device

Click “Reset to factory settings”, then “Next”. Click through the confirmation. The settings will then be

applied and the unit will restart

Di i i ce

( Maintenance ( Reset device

Restart

Reset to factory settings
Reset to factory settings — - & o

Are you sure you want to return to factory settings?
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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

& . Erro

General settings

BE Desktop

™ Graph
= Diagnostics Maintenance

- 3 bus

< Parameter

Displayed name

Device name as displayed on displays and Communicator. Can be
changed without affecting communication.

|ME43 Gateway

- SLOT1 201
& memwnqa ME24

Location Location of the device. Will be displayed near the device name.
Description User description. Displayed in e.g. in tooltips
Advanced Advanced settings like baud rate, node ID or CANopen mode >

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”

. B 2B B € C

Industrial communication [ |

Protocol The Gateway establizhes a connection between this protocsl and bus (CanOpen. T
Protocol settings >

Gateway configuration =
Unit conversian >
Hide process values >

00

Acyclic routing settings

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

Help  Debug [ras] = Ex Ea Er &« &)

Industrial communication

Parameter  Diagnostics  Maintenance

¢ Parameter £ Protocol settings

Assistant *00
DNS compatible name O dev t
Static IP address 192.168.1.99
Network mask 255.255.255.0
Defoult gateway paramater 192.168.1.1
Temporary IP address by the contraller or & DHCP serves 0000
MAC address

>

Advanced settings

Page 8 of 50

Originally written by Nicholas Everton on 18/02/2019 for Burkert - https://www.burkert.com.au/en



1.9. Right click on the ME43 and restart the device to apply the new network settings

A start page

‘B8 Desktop
Iﬁ Graph
pl

- = bos cor

Parameter Diagnostics M.

< Parameter ( Protocol :

LW Gateway ME43
Documents and tools

Print all parameters to PDF
Backup or restore device configuration...

T Delete
+ n_ Slot 01

Slot1
Input Module ME24

Restart
Bootloader mode

slot2 CANopen operation state
Input Module WME24

Slot3 Start device diagnostics
Output Module ME24

Temnnararv IP address

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

configuration” and select “Create a gateway configuration”

s m . B BE B €5 C

Industrial communication

€ parameter € | Gateway configuration

Downloading a gateway configuration file >

Create a gateway configuration >

1.11. Select PROFINET and then “Start new configuration”

Industrial communication

VIE43

Parameter Diagnostics

Maintenance

¢ Parameter ¢ Create a gateway configuration

® PROFINET
CC

ModbusTCP

PROFIBUS

EtherCAT
CC-Link
CANopen

DeviceNet

Automatic gateway configuration Edit existing configuration Start new configuration
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1.12. Enter in the IP address and Default gateway addresses again as per below then click “Next”

General settings

Product code 65017 Five digits, only numeric entries are permitted
Product family ~ Gateway
Productname  MEX3

Description Gateway_ME23_bueS

I 1P address of the gateway ~ 192.168.1.99 [ The gateway IP-Address. The gateway must be like the controller on the same subnet.

Network mask ~ 255.255.255.0

I Default gateway 192.168.1.1 I

~ Advanced

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

0 [ ] 0 5
Declare inputs and outputs

=+ Input values

Uutput values

Groups / Devices

ME43

* Highlighted entries are available in the
current network
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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 Ga teway

Conductivity
Current
Density
Dimensionless = e e = e e = = = =

Dynamic viscosity
Floating point number
Flows rata

® L] ® ®
Declare inputs and outputs
+ Products Groups / Devices
+ Input values
45 g s MED ;: i
AD X
DO X
> - ALl
1
> - A2
I
> - Dt
I
> - Dz
AO_1 N
I <
A0_2 .
I <
Do_t - )
==
DO_2 - >
o+
Name |po_z |
Value type Binary value v
+ Highlighted entries are available in the BE=Er Unsigned integer 8 bit
current network
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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 Step7 Manager. Click “Next”

® ® ] ®
Profinet
Main Family Gateway v Information Gateway_ME23_bueS
Device ID 0x23
~ Advanced
Information Gateway ME23 bueS Compatible DNS name MEX3

Automatic PROFINET addressing

Slot and subslot Description: These fields are required in the extended addressing, that l
means more than one subslot per slot is present in the GSDML.

If only the automatic addressing (a process value correspending to a slot. a subslot per slot)
is used, these fields can be left blank, because they are irrelevant.

Award module ID independently

v Advanced
. Al 0x2540 | 0x01 1 1 0 201
[ ] A2 0x2541 | 0x01 2 1 0 202
(] DI_1 0x2542 | 0x01 3 1 0 203

(==

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”

Final settings

Output directory C:\Users\Nicholas Evertom\Documents\Gateway

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

Load configuration to device
Configuration has been completed

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 Step7 Manager 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

MName Date modified

BGC 6/12/2018 12:14PM -0078-0023-
£Ds 61272018 12:14 P = 2 GSDML-V2.32-Buerkert-Gateway-20121206-121413.ml

PLC_Profinet £/12/2018 12:14 PM | help_profinet.csv
— )
| | Buerkert-Gateway-20181206-121416.bgc 6/12/2018 12:14 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

A startpage
BY Desktop
Il Graph
- 3 bas coma
® BB
G
> H— \SnI;tl: Module ME24

Slotz
* H— Input Module ME24.

I Siat1 =
Slot3
U Qutput Module ME24
slot4 % Al
W H— Qutput Module ME24 N

Al State

M2

A2 State

DI Binary —_

DI State

DI2 Binary —_—

DI2 State
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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
displayed and ready 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

M startpage
BE Desktop
[l Graph
—i AL 2425 @
—i A2 43.83 @
—i D1 52
—i DI.2 52
o+ AO_1 0 p
o+ AO.2 0 L
o+ DO_1 Il_|
o+ D02 Il_|
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1.21. MEA43 Status display modes:

1. “init” is shown and the status LED is red (or flashing 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

2. “init” is shown and the status LED is red (or flashing red) with IP address
Cause: An IP address has been set either via the keypad on the device or via

Communicator software and the device is waiting to initialise with the PROFINET network
Hf!."fr,‘;f. or the PROFINET option has been checked but the configuration is incomplete
a.18a

Solution: Wait approx. 60 seconds, if the message remains then factory reset the unit and

follow the steps in order as shown in section 2.5 onward

3. “offline” is shown and the status LED is red (or flashing red) with IP address
Cause: The configuration has been correctly set but there is no connection to the
Profinet
BT PROFINET master
e Solution: Ensure that the PROFINET master is connected and the configuration in Step7
1.99

Manager is setup correctly to exchange data with the ME43

4. “online” is shown and the status LED is green (or flashing green) with IP address
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 Step7 Manager can find the Controller and ME43

NOTE: This step is hecessary if you are running in a virtual environment otherwise Step7 Manager 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 their devices even if
they are directly connected to the host computer. This is a problem with how Step7 Manager scans for its
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 require you shut down the machine before configuring network
settings but most will allow you to configure these while the guest OS is running

Siemens V14 5P1 - VMware Workstation 15 Player (Non-commercial use only)
1
In-= 40

File b

3 Power »
% Removable Devices >
3 Send Ctrl+Alt+Del

Manage 3 I Reinstall VMware Tools...
Install Virtual Printer

TI Full Screen Ctrl+Alt+Enter

=

G Unity Message Log

Help Virtual Machine Settings...  Ctrl+D

Exit

2.2. Find the “Network Adapter” settings. Most virtual machines will by default be setup using NAT. We want
to change this to be a bridged connection. By using a bridged connection, the virtual machine guest is
able to connect directly to any media which is connected to the physical network adapter instead of

passing through a virtual adapter

Virtual Machine Settings X

Hardware Options

. Device status
Device Summary
| C ted
E=IMemary 4GB onnec
4 processors 2 Connect at power on
[E=\Hard Disk (SCSI) 50 GB
Metwork connection

: =
etwork Adapter Bridged (Automatic) (®) Bridged: Connected directly to the physical network

Replicate physical network connection state

c]# Sound Card Auto detect

@Prinber Present GConﬁgure Adapters

Cpisplay Auto detect (C)NAT: Used to share the host's IP address
(O Host-only: A private network shared with the host
(O Custom: Spedfic virtual network

VMnetd
(CJLAN segment:

LAM Segments... | | 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 which is what we need. Select “Configure Adapters” and make sure that only the
Ethernet Adapter is selected. Click “OK”

Virtual Machine Settings x
Automatic Bridging Settings X
Select the host network adapter(s) you want to Device status
automatically bridge: Connected
[ Microsoft Wi-Fi Direct Virtual Adapter #2 Connect at power on
[ Microsoft Wi-Fi Direct Virtual Adapter
Network connection

sof...
(®) Bridged: Connected directly to the physical network
Intel(R) Ethernet Connection 12194M I

Replicate physical netwark connectign

Cancel Help onfigure Adapters

(O NAT: Used to share the host's I address
(O Host-only: A private network shared with the Rpst
(O custom: Specific virtual network.

VMneto ~
() LA segment:

LAN Segments... | Advanced...

Add... Remove

oK Cancel Help
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3. Setting up the PG/PC Interface

Before we can connect to the devices on the network, we need to tell Step 7 which adapter and protocol to use.
This step is necessary in both virtual and non-virtual environments. Our bridged adapter which we setup earlier
on our virtual machine has ensured that we are able to communicate with the device from inside the virtual
machine. We need to ensure that Step 7 can dynamically communicate with the PLC, regardless of the
subnetwork which it resides on

3.1. Open Step7 Manager and you should be presented with the following screen. We can close the New
Project Wizard if it appears by clicking “Cancel”

STEP 7 Wizard: "New Project” [ = |
%, Introduction 1(4)

STEP 7 Wizard: "New Project”

“ou can create STEP 7 projects quickly and easily using
the STEP 7 Wizard. You can then start programming
immediatehy.

Click one of the following options:
"Mext” to create your project step-by-step

‘Finizh' to create your project according to the preview.

[ Display Wizard on starting the SIMATIC Manager Preview == |
=< Back | Next = I Finish | Help |

3.2. Select “Options > Set PG/PC Interface”
File Edit Inset PLC View Window Help
ODw |37 & (=) Custornize... Ctrl+ Alt+E

Access Protection

Change Log

Text Libraries
Language for Display Devices...

Manage Multilingual Texts

Rewire...

Run-Time Properties...

Compare Blocks...
Reference Data
Define Global Data
Configure Metwork

Simulate Modules

Configure Process Diagnostics

Chx Data

Block Privacy...

S7-Web2PLC

Set PG/PC Interface...

Page 18 of 50

Originally written by Nicholas Everton on 18/02/2019 for Burkert - https://www.burkert.com.au/en




3.3. Find your Ethernet adapter in the list and select the one which uses the Automatic TCP/IP setting.

Selecting the TCP/IP Auto option will ensure that Step 7 can download to the PLC without both devices

being on the same subnetwork. Make sure you scroll to the right using the scroll bar on the bottom of

the window to check which protocol the selected adapter is using

Set PG/PC Interface

===

Access Path | LLDF / DCP | PNIO Adapter | Info |

Access Point of the Application:

I STOMLIME (STEP 7)
(Standard for STEP 7)

Interface Parameter Assignment Used:
|IrrteI{R] PRO/1000 MT Desktop Adapter. Tt

= Intel(R) PRO/1000 MT Desktop Adapterﬂ

Properties. .. |

B <None>
Intel{R) PRO/1000 MT Deskiop Adapter 1501

il Diagnostics... |

Intel{R) PRO/1000 MT Desktop Adapter TCPIP Auto.1 <Active>

(Parameter assigment for the IE-PG access
to your NDIS CPs with TCP/IP Protocol
(RFC-1006))

Interfaces
| ’7 Add/Remaove:

3.4. If the following error window appears click “OK”.

Warning

1 Copy... |
Delete |
7
Select.. |
Cancel Help
)

& Caution: f you operate the "OK" button, you will no longer be able to
: establish an online connection via router!

o]

3.5. Click “OK”
Set PG/PC Interface g
Access Path | LLDF / DCF | PNIO Adapter | Info |
Access Point of the Application:
IS?ONUNE (STEF7) > Intel{R) PRO/1000 MT Desktop Adaptar;l
{Standard for STEP 7)
Interface Parameter Assignment Used:
|Ima(F{) PRO/1000 MT Desktop Adapter. Tt Properties...
B> g =1
[@3 Intel(R) PRO/1000 MT Desktop Adapter.150.1 (]
&l(R) PRO/1000 MT Desktop Adapter TCPIP.1 Copy.

[ intel(R) PRO/1000 MT Desktop Adapter. TCPIP Auto.1 <Active> - Delete

| Il | ===
(Parameter assigment for the |E-PG access
to your NDIS CPs with TCP/IP Protacol
{(RFC-1006})

Interfaces
’7 Add/Remove: Select...
Corce_| i
——
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3.6. Click “OK” to confirm the changes

The following access path(s) was (were) changed:

STOMLINE (STEP 7) => Intel(R) PRO/1000 MT Desktop
Adapter. TCPIP.Auto.l

e | ||

3.7. The current adapter that’s in use should appear on the bottom right of the screen. Hover over it to
confirm that the correct TCP/IP adapter was selected (TCPIP.Auto)

| Intel(R) PRO/1000 MT Desktop Adapter. TCPIP.Auto.1
Intel(R) PRO/1000 MT Desktop Adesp

3.8. Select the “Accessible Nodes” button to view a list of all nodes Step 7 can currently find

File Edit Inset PLC View Options
| & B2 e
Accessible Nodes

3.9. We should be able to see the ME43 and the PLC in the list of devices. As long as we can see both
devices we can continue to the next step. Close the window to continue. If the devices do not appear,
double check you selected the correct adapter

Aocessible Modes
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4. Setting up a new Project

4.1. Select File > New

File IPI__C View Options Window Help

New... Ctrl+M
‘New Project’ Wizard...

Open... Ctrl+0
57 Memory Card 4
Memory Card File 4

4.2. Give the project a name, make sure the Type is set to “Project” and choose where to save the file. Click

o |
oo =

User projects |Libraries| Multiproiectsl

Namel Storage path |

™ Add to curent multiproject

Mame: Type:
(=1
[T F Library

Storage location [path):

IE:\Program Files [#86]\SiemenshStep? s Tproj Browse... |

|I Canicel | Help |
4

4.3. The following window should appear. Right click on the default MPI(1) Network and click “Delete”. We
want to replace this network with our PROFINET network

&9 Demo -- C:\Program Files (x86)\Siemens\StepT\s7proj\Demo

% Demo

Open Object Ctrl+ Alt+0
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

| oelete Del |

Define Global Data

Print 2
Rename F2
Object Properties... Alt+Return

4.4. Confirm the network removal by clicking “Yes”

" Delete (256:128)

y Thiz procedure cannot be undone!
i Do you really want to delete the selected objects 'MPI[1]
?

| I Yes I Mo I
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4.5. Right click on our project name in the file tree and select “Insert New Object > SIMATIC 300 Station’

i\Program Files (x86)\Siemens\Step/\s7projiDemo

Cut

Copy
Paste

Delete

PLC

Rename

Chrl+X
Ctr+C
Chrl+V

Del

Insert Mew Object

F2

Object Properties... Alt+Return

»

»

SIRAATIC AN Stating

SIMATIC 300 Station

SIMATIC H Station
SIMATIC PC Station
Other Station
SIMATIC 55

PG/PC

MPI

PROFIBUS
Industrial Ethernet
PTP

Foundation Fieldbus

57 Program

4.6. The new SIMATIC 300 station should appear in the view on the right. Double click on the station to

open it

[
£P Demo -- C:\Program Files (x86)

Siemens\StenZiZori\Demo

I @ Dema

’i;SIM.-’-\TIE S00(T):

4.7. Double click on the “Hardware” icon and the Hardware Configuration window should open

&5 Demo -- C:\Program Files (

=& Demo
-l SIMATIC 300(1)

1
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4.8. In the device catalogue on the right of the screen, expand the product tree to “PROFINET I/O > 1/O >
ET 200S”. We can see our IM151-8 PN/DP CPU near the bottom of the list. We can check this by
making sure the device part number of the device matches our hardware

Eind | nﬂ: nj
Profile: I Standard j
B LR OFIBUS OP

=% PROFINET 10
{:l Gateway

=23 110

H- T 200eca PH
B3] ET 200M
B ET 200MP

I =03 ET 2005 I

H-gg IM15T-3PNH

IM157-3 PM

IM151-2 PN FO V4.0
IM151-2 PN FO V5.0
IM151-3 PN FO VE1
[M151-3 PN FO 7.0
[M151-3 PN HF
[M151-3 PN HF v4.0
[M151-3 PN HF WE.0
IM151-3 PN HF VE.0
[M151-3 PN HF VE.1
IM151-32 PN HF V7.0
IM151-2 PN HS V1.0
[M157-3 PN HS W2.0
IM151-3 PM HS w21
IM151-3 PN HS 3.0
IM157-3 PN ST V4.0
IM151-2 PN 5T V6.0
IM151-2 PN 5T VE.O
IM151-3PN 5T VE1

EHEHEH B EHEH B EH e - EH B EH EHEH EHEH

B M151-6F FNJDP CPU
g IM151-5F PH/DP CPU V3.2

E-(3 ET 2005P

-2 SIMATIC PC-CP

-1 SIMATICS7-CP

-0 dent Systems

F-{_1 Metwork Components

-0 Sensors

F-3 Switching devices

f-[fl SIMATIC 200

Al SIMATIC 400

7§ SIMATIC PC Baszed Cantrol 200,400

f- & SIMATIC PC Station

[F A e A A a ]

BEST 131-84800-04B0

" S SeEem@edninz /1000 instructions; PROFIMET
cohnection; 57 communication (loadable FB+/FCz); PROFINET
10-Cantraller; supports RTART; PROFIMET interface and 3

4

-

(N
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4.9. Click and drag the IM151-8 PN/DP CPU onto the configuration pane

@l SIMATIC 300(1) (Configuration] - Dema [=[@]=] B0 ET 200M
{0 ET 200MP
i @123 ET 200pi0

B0 ET 2005

1 GSD

=-gg IMI15T-3FN
B MIST-3PN
g IMI5T-3 PN FO W40
g IM151-3 PN FOWED
g IM151-3 PN FO a1
g IM151-2PN FOWED
B MI51-2PN HF
g IM15T-3 PN HF w40
g IMI51-3 PN HFWED
g IM151-3 PN HF WED
g IM151-2 PN HF WG
B MIST-2PNHFYZ.0
g IMIST-2 PN HS V1.0
B MIST-3PNHE V20
g IM151-3 PN HE V21
g IM151-3 PN HS va0
F-gg IMIST-3PN ST W40
\ g IM15T-2PN STWED
N F-gg IMIST-3PN ST WED

N lﬁ M1 5 ST V6.1

F'N /DP CF'U

4.10. A dialog box appears so we can specify a new address for the PLC after we download the device
configuration. Set the new PLC IP address to 192.168.1.100, Subnet mask to 255.255.255.0 and leave
the Gateway as “Do not use router”. Click on the “New” button to create a new PROFINET network

Properties - Ethernet interface PN-IO (R0/S2.1) u

General Parameters |

F & subnet is selected,
the next available addresses are suggested.

Gateway
Do not use router

IP address: |192.168.1.100]

Subnet mask: 255.255.255.0

" Use router

Address:

Subnet:

— not networked —
Prnpeltles
Dalete

Cancel | Heb |

4.11. Leave all the properties at their default and click “OK”

Properties - Mew subnet Industrial Ethernet g
General |
Name: Ethemet(1)|
57 subnet 1D: IDDZD = IDDD3
Project path: I
Storage location
of the project: IC'\F‘mgmm Files (<86)\Siemens"Step 7's 7proj'Dema
Authar: I
Date created: 03/07/2019 05:00:26 AM
Last modified: 03/07/2013 05:00:26 AM
Comment: s

x|
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4.12. Ensure Ethernet(1) is select and click “OK”

Properties - Ethernet interface PN-IO (RO/52.1) 0 0 i

General  Parameters |

IP address 192.162.1.100 Gateway
% Do not use router
Subnet mask: 255.255.255.0
" Use router
Address:
Subnet:

MNew

Properties... |
Delete |

Cancel | Help

4.13. The PROFINET module of the CPU is now setup

Next we have to add the Profibus Master so the configuration of the module is complete. Expand the
IM151-8 PN/DP CPU in the hardware catalogue followed by “Master interface”. We should see the

model number for the Profibus master. Click and drag the Master interface to the highlighted X2 slot in

the configuration panel

Ethemet(1): PROFINET-I0-System (100) |_|

=@ (0 IM151-8 PN/DP CPU

B A
2 IM151-8 PN/DP CPU ||
X7 PG
XTFPT FPort T
XI1F2 FPort 2
X1P3 Port 3
XZ -

1 3

Designation I
IM151-8 PN/DP CPU

rstemn (100) PROFINET-I0-Systern [100)
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G- IMIS1-3PN

B MISI2PNFO V40
IM151-3PN FO V5.0
IM151-3 PN FO V6.1
IM151-3FN FO V7.0
IM151-3 PN HF
IM151-3PH HF v4.0
IM151-3 PN HF V5.0
IM151-3 PN HF V6.0
IM151-3 PN HF V6.1
IM151-3PN HF W7.0
IM151-3PN HS V1.0
IM151-3 PN HS V2.0
IM151-3 PN HS v2.1
IM151-3 PN HS V3.0
IM151-3PH ST V4.0
IM151-3PH ST V5.0
IM151-3PH ST V6.0
IM151-3PN 5T V6.1

M EH B B B

-0 Frequency converter
(-2 10-Link master modules

Y - Master interface
H—— i EESY 135-4HA00-0480
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4.14. Similar to the PROFINET network, we need to create a new Profibus network. Click the “New” button

Properties - PROFIBUS interface DP (R0/52.5) ]

Gereral  Parameters I

Address: hd If a subnet is selected, the next
available address is suggested.

Subnet:

New... | I

| Froperties... |
D elete |

Crca | __ i

4.15. Leave all the settings at their defaults and click “OK”
Properties - New subnet PROFIBUS | |

General | Metwork Settings I

Name: |PROFIBUS(T]

57 subnet 10: IDDZD = IDDII:

Project path: |Demo

Storage location - -

of the project: IC:\F'roglElm Files (<86)\Siemens'\Step s 7projDemo
Author: I

Date created: 03/11/2019 03:10:32 PM

Last modified: 03/11/2019 03:10:32 PM

Comment:

| e | __voo

4.16. Make sure PROFIBUS(1) is selected and then click “OK”
Properties - PROFIBUS interface DP (RO/S25) (S|

General  Parameters I

Address: |2 vl
Highest address: 126
Tranzmission rate: 1.5 Mbps

Subnet: |

New...

Properties. .. |
Delete |

PROFIBUS(1) 1.5 Mbps

s |
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4.17.Our PLC is now setup and ready to configure

E SIMATIC 300(1) (Cenfiguration) -- Demo

Ethemet(1): PROFINET-IO-System (100)

@0 IM151-8 PN/DP CPU
1 - PROFIBUS(1): DP master system (1)
2 IM151-8 PN/DP CPU | |
X1 PNSO
X1FP1 Port T
X1F2 Port 2
X1FP3 Port 3
X2 DP 4
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5. Remove Old Gateway Configurations

It can be helpful to clean up old and unused Birkert products which may be left in the hardware catalogue from
previous projects. While not necessary every time you start a new project, it is recommend to avoid possible

confusion when selecting specific modules from the hardware catalogue

5.1. First we can check if there is any previous Birkert hardware installed which we need to remove. Back
in our Hardware Catalogue expand “PROFINET IO > Additional Field Devices > Gateway > Gateway”.
If the directory doesn’t exist or there are no MEX3 devices then there are no old GSD files to remove
you can continue on to the next step

Eind | ﬂlﬂl
=

Brofle: | Standard

FPROFIBUS DP
FPROFIBLIS-PA

B Additional Field Devices
i ED Gateway
=1 Gateway

- HMI
B 140
- Ident Systems
D Mebwork. Components
-0 Sensors
B3 Switching devices
H-[fE SIMATIC 300
H-Fl] SIMATIC 400
H-[f{l] SIMATIC PC Based Control 3004400
o8 SIMATIC PC Station

-7

5.2. Right click on the MEX3 and select “Remove GSD file”

Product Support Information
FAQs

Manual search

Remave GSD file

5.3. The dialog box will show you all of the GSD versions currently installed for the device. Click “Yes” to
remove all of the versions or click “No” to remove only the latest version. We're going to click “Yes” to
completely uninstall the device. The hardware catalogue will then update

Remove GSD file(s) (13:61943) )
. Aure you sure that pou want to delete the GSD device
"MERI"
b -
GSDML invaolved:
gadrnl-v2 32-buerk ert-gateway-20130306-085700. krl |
gzdml-v 2 32-buerkert-gateway-20190307-023716.xml
There are several verzsionz, Do pou want bo remove all
versions?
[Mo: only the |atest version will be removed.)
Yes Mo Cancel Help
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6. Configuring Step 7 Manager to Exchange Data with the ME43
NOTE: We will be using the GSD.xml file generated by Communicator to load the ME43 configuration into Step 7

6.1. The first thing we need to do is install our current ME43 configuration into Step 7 by importing the GSD
file. Select “Options > Install GSD File...”

Station Edit Insert PLC View|

J O e E QH | =] || ustomize... Ctrl+ AR+E

Specify Module...
Caonfigure Netwaork
Symbol Table Ctrl+Alt+T

Report System Error...

Edit Cataleg Profile
Update Catalog

Install HW Updates ...
Install GSD File...

6.2. Remember that our GSD file was the file that Communicator generated after we setup the ME43

-

Name Date modified Mame
BGC 6/12/201812:14 PM
EDS B/12/2018 12:14 PM H |2 GSDML-V2.32-Buerkert-Gateway-20181206-121413.xml

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

Browse to the directory where we saved the XML file. Select the file and click “Install”

Install GSD Files — e —— g
Install GSD Files: Ifrom the directary LI
E:% Browse ... |
Filz Releaze Versioh | Languages

Show Log Select 4l Deselect Al
Cloze Help |

6.3. A warning will tell you that the GSD file version is too new to be used with Step 7 without some
restrictions. We can safely bypass this warning and click “Yes” to continue installing the file

"Install GSD File (12:5608) W

with version W2.31. File

GSDMLAY2 32-Buerkert-Gateway-20190307-08371 5.kl
cah only be used with restrictions. Do you want ta inztall
the: file?

i The present STER 7 wersion supports only GSDML filles

Yes Mo
| -
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6.4. The GSD file should then be installed. Click “OK”
Install GSD File (12:4986) X

@ Installation was completed successfully.

6.5. Click “Close” and wait for the Hardware Catalogue to update

Install GSD Files (eS|
Install G5O Files:
E:% Erovese |
File | Releaze | Yersion | Languages |

GSDMLA2 32 Buerkert-Gateway- 2019030708371 6.0l 03/07/2M19 0837164 V232 English

Install | Show Lag Select Al Deselect Al

—IHE|D

6.6. In the Hardware Catalogue expand “PROFINET IO > Additional Field Devices > Gateway > Gateway”
and we should be able to see the ME43 profile we just imported

Eind | “ﬂ Py '|
=

Frofile: I Standard

{0 Additional Field Devices
ED Gateway
E{:I Gateway

Lo

6.7. Click and drag the “MEX3” device onto the PROFINET network

w FROFIEUS DF

2 PROFIBUS-PA
-2 PROFINET 1D

B0 Addilional Field Devices
B Gateway
Ethemet{1): PROFINET-I0-System (104) ( E e
B3 Gal_
- HMl
ﬁ[ﬂ]IMTST-ﬂ PN/DP CPU B3 140
? -7 Ident Systems
s é PROFIBUS(1): DP master system (1) gg g:::;rl: Components
PNHAO itehing devi
Pot 1 -0 Switching devices
e SIMATIC 300
o - SIMATIC 400
e -l SIMATIC PC Based Control 3004400

DP i
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6.8. There should now be a MEX3 block on the network

Ethemet{1): PROFINET-IO-System (100)

a0 IM151-8 PN/DP CPU
B

-
7 IMT1518 PN/DP CPU D PROFIBUS(1}: DP master system (1)
X7 FN-I0

X1PT FPort 7

X1 P2 FPort 2

X1P2 Port 3

X2 DP A

6.9. Right click on the ME43 and select “Edit PROFINET IO System IP Addresses”

I Edit PROFINET IO System IP Addresses... I
OFINET IO Domain Management...

PROFINET IO Topology....
PROFINET IO Multi-Controller Devices....

Specify Module...
Delete Del

Move
Size
Minirnize

Ethem Maximize

GoTo 4
Object Properties... Alt+Return
Open Object With... Ctrl+Alt+0

Assign AssetID...

Product Support Information Ctrl+F2
FAQs Ctrl+F7
Find Manual Ctrl+F6

Start Device Tool
27777

6.10. Change the IP Address to 192.168.1.99 like we did in Communicator and then click “OK”

rT Edit IP Addresses - PROFINET IO System u
PROFIMET |0 System: |F'F‘DF|NET-|U-Systh (100)
PROFIMNET 10 Controller: IDemo\SIMATIE 300(1)%PN-I0
Device Name IP Address | Device number | Device type |
MEX3 192.168.1.99 [1 | Gateway |

Permizsible IP addresses of 10 devices: 192.168.1.1 .. 192.168.1.254

Mumber of [0 devices in the PROFINET 10 system: 1

|| Cancel Help
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6.11. Now we want to assign each of our modules on the ME43 to a symbol. In Step 7, symbols are used to
give addresses a friendly name so we don'’t have to deal directly with address numbers and can
instead use names such as “Al 1”. These symbols are often referred to as tags in other pieces of
software if that sounds more familiar
To assign a module to a symbol select the ME43 so that the module list appears at the bottom of the
screen
Note the following syntax:
| Addresses are the input addresses
Q Addresses are the output addresses
The actual address for each 10 is listed in the column under the relative heading
When we want to address a module later for reading and writing, Al_1 for example, we use the
Address type, followed by the data type, followed by the actual address itself
As Al_1 has a data type (“Order number”) of Float32, this is stored as a Double Word which is
represented with a “D”. So in this case, our address to access the module Al_1 would be “ID 256”

Ehemet['l}: FROFINET-10-System (100}

E (D) IM151-8 PN/DP CPU

i -
2 IMT51-8 PNADP CPU ||
X1 PN-O 0
XT1P7 Porit 1
XiTr2 Port 2
X1P3 Port 3
X2 DP i

| [1l]

e URLLEE

Slot Module Qrder number | Address | O addiess | Diagnostic Address Comment

& MEXNF EREET e

gy R PGl S

NTFPE Fiwt 7 SHERE

N EEE Lt s SRR

7 A7 Flaias SNE. ST

& A s Lt as SET ST

ks 887 Lt g

) 87 {énimaaats E

& AT Fiaids S5 SRE

& e Ll ST SRS

7 L8 7 Lt S

& 842 {dnmaaas SET

7 Hasing Siadfe AMaanaiia lar Linaats s

A7 Lty W [ T S SET
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6.12. Right click on the module we want to map to a symbol. Let’s start with Al_1. Right click on the row with

the module, and select “Edit Symbols...”

ﬂ:l (1] MEX3

Master System Isochronous Mode
Insert PROFINET IO System

Slot A Modue Order number | Address | O

g MENT 5O Disconnect PROFINET 10 System

A St VSl PROFINET IO Demain Management...

PROFINET IO Topology...

A £ 4 PROFIMET IO Multi-Centroller Devices....

3 L2 A PROFIMET IO Isechronous mode

ki 27 Ll S

i £ Lt ShE Specify Module...

A Al 7 FiawEr &4

I3 A F FiaiEr ¥ Delete Del
7 237 Lnsimed® |

& Frlrrd Linsimats 5 GoTo 2
g iz Shate Mamwae faw L B Filter Assigned Modules

Ha Livied Wimd Lisipadl £

11 Monitor/Modify

12

13 I Edit Symbols... I

:; Object Properties... Alt+Return
16 Open Object With... Ctrl+ Alt+0

6.13. You may notice that the address used is PID 256, even though above we had stated our address would
be ID 256. The P at the front of the initial address indicates that we want to use something called
Peripheral Addressing. In short, Peripheral Addressing is the means of reading and writing data directly
off a module instead of from an area of memory on the PLC called the Process Image
As some PLCs only have a small Process Image which is not the same size as the total available
memory on the PLC, it is necessary to use Peripheral Addressing in order to access module data. For a
full explanation of Peripheral Addressing and why it is important, see Appendix B and the relevant links

in Appendix A

Enter a symbol name which is easily recognisable and relates to the purpose of the module. Here we
will give the module a Symbol name of All.
We want to read a floating point number from our analogue input, so make sure the “Data type” is set

to “REAL”
Click “OK” to finish creating the symbol

i | Edit Symbols - AL 1 |t
Comment
3
Add to Symbiols | Delete Symbol | Sorting: I LI
[ Dizplay Columnz R, O, M. C, CC
| The symbolz are updated with 'OK" ar ‘Apply’

I Ok I Apply | Cancel Help |

|

Create symbols for the rest of the ME43 modules all the way to DO_2
Note that the Digital Inputs and Outputs will use a “Data type” of “BYTE”. Also note that the Address

column will change to use PIB instead of PID
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6.14. Select “Station > Save and Compile”
@ HW Config

Stationl§ Edit Insert PLC  View Options Wi
New... Ctrl+N
Open... Ctrl+0
Open ONLIME
Close
Save

ISa\reand Compile Ctrl+S I
Properties...

6.15. Close the Hardware Configuration tool

(= [& =]

6.16. Back in Step 7 Manager, right click on the SIMATIC 300 stations and select PLC > Download

@ Demo -- C:\Program Files (x86)\5iemens\5tep7\s7 proj\Demo

ﬁl] Hardware IM151-6 PN/DP CPU
Object Ctrl+Alt+0

Cut Cirl+X

Copy Ctrl+C

Paste Ctrl+V

Delete Del

PLC 3 Download Ctrl+L

Print N Compile and Download Objects...
Copy RAM to ROM...

Rename F2

Object Properties... Alt+Return BN ==
Monitor/Modify Variables

6.17. A dialog box should appear asking for the IP address of the target station. Note that we may not know
the current IP Address of the PLC. We did confirm that we could find the device earlier however when
we setup the PG/PC Interface. To perform a similar device scan now, click the “View” button

Select Node Address |28
Ower which station address is the programming device connected to the module 1MM151-8 PN/DP
CPU?

Rack: ID _lj
Slat: |2 _l:
Target Station: & Laocal

= Can be reached by means of gateway

Enter connection to target station: |

IP address | MAC address ‘ Moduletype| Station namal Medule nar
j192.168.1.100]
“ [T} | 3

Acoessible Nodes

< T 3

| Cancel Help | I
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6.18. Assuming the device is still connected it should appear in the “Accessible Nodes” list. Select the device

and then click “OK”

Select

MNode Address

Over which station address iz the programming device connected to the module IM151-8 PN/DP
CPU?

Rack: IEI _l;
Slat: |2 _I;
T arget Station: @ Local

{~ Can be reached by means of gateway

IP address

Enter connection to target station:

| MAC address

| Moduletype‘ Station ﬂame| Module nar

192.168.01

00-0E-8C-B0-B5-93 ET2005 CPU

<

] ]

Accessible Nodes

»

6.19. The download operation will begin

|
“ nr 3
Update |
S|
Download u
Station:
SIMATIC 300(1)
Module:

[042/0] IM151-8 PN/DP CPU

Cancel |

NOTE: If the download operation fails with an error message saying that Step 7 could not communicate

the device, re-check that the “TCP/IP.Auto” adapter was selected in the PG/PC Interface setup. If this

interface adapter wasn’t selected, Step 7 will not be able to communicate with the PLC if it is on a

different subnet to the computer

6.20. Click “OK” on the following window to confirm we want to stop the PLC so we can load on the new data

Stop Target Modules

Xl

The folloving modules will be stopped for loading of the system
data.

Module | Racks | Slot |
IK151-8 PM/DP CPU a 2
Cancel Help
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6.21. Once the download completes the following prompt will appear asking if we want to restart the PLC.
Click “Yes” to start the PLC
Download (13:4363)

, The module IM151-8 PNADP CPU [R 05 2] s in the
b STOP mode.

B Do you want to start the module now [complete restart]?

e | Ha |

6.22. Make sure the toggle switch on the PLC is in the “Run” (top) position and only the “On” and “Run” lights
are on. If there was an error restarting the PLC the top “SF” light may turn on and the light on the ME43
will remain red. This should be able to be fixed by toggling the switch to the “Stop” position and then

back into the “Run” position to manually reset the module

6.23. The light on the ME43 should now be green and the device should be “Online”
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6.24.Back in Step 7 Manager, right click on the “SIMATIC 300" station and select “PLC > Monitor / Modify
Variables”

@ Demo -- C:\Program Files (x86)\5iemens\StepT\s7proj\Demo

il Harcvare IM151-6 PN/DP CPU
Open Object Ctrl+Alt+ 0
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del
PLC 3 Download Ctrl+L
Print N Compile and Download Objects...
Copy RAM to ROM...
Rename F2
Object Properties... Alt+Return DA

I Manitor/Modify Variables I

Hardware Diagnostics

Module Information... Ctrl+D
Operating Mode... Ctrl+I
Clear/Reset...

Set Time of Day...

6.25. A new variable table window will open. Make sure the following columns are showing:
Address, Symbol, Display format, Status value, Modify value
If any of the columns are missing, select “View” followed by the column name. For example in the
screenshot below, we would select “View > Symbol” to show the “Symbol” column

Options  Window Help
v Row Mumber

5« Identification

v Address

2 MName

Symbol Comment

T

v | Display Format
v | Monitor Value
v | Modify Value

The Address column is used to specify the address and type of our input or output

The Symbol column contains the nhame of our symbols

The Display format column allows us to change the format of the data being read and written
The Status value is where data being read will appear

The Modify value column is where new values are entered which we want to modify

Y3 Variable tablel ONLINE
Q Address | Symbol | Display format Status value | KModify value

1
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6.26. Next we want to insert the symbols into our variable table so we can monitor and modify their values.
Click “Insert > Symbol”

Table Edi‘tll]nserlIPLC Variable View Options

ﬂl Dlg” Row

Cemment Line

Variable Table...
Range of Variables... Ctrl+K
Symbol Ctrl+J

6.27. A list of our symbols which we defined previously appears under the currently selected row. Select All
to insert it into the table

¥ Variable tablel OMLINE

_Q Addre.=.5| Symbnl| Dizplay format Status value | Modify value
1| :

o Ll | ad el Tl
AOT PQD 256
AO2 PQD 260 E
DI PlB 265
DI2 PIB 266
Do1 PQB 268 -

6.28. Al1 should now be inserted into the first row of the table along with the address

X3 Variable tablel ONLINE

A sddress| Symbol DlsEIa: format Status wvalue | Modify value
1 PID 256 | "AlT HEX

6.29. Notice that the “Display format” is in HEX. We want to change this to display as a floating point number.
Click into the “Display format” box, right click and then select “Floating-Point”

K2 Variable tablel OMLINE

Q Address | Symbel | Display format Status value | Modi
1 PID 258 | "Anl" HEjmg
= Default

Define Default

Binary
Boolean
Decimal

Hexadecimal

Floating-Paoint

Character
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6.30. The first row of our table is now setup. Select the next blank row of the table and continue to add in the
rest of our symbols. The table should like that below once we have finished

&2 Variable tablel ONLIME

Q Address | Symbel | Display format Status value | Modify value
PID 256 : "AlT FLOATING_POINT
PID 260 ; "AL" FLOATING_POINT
PQD 256 ;| "AD1" | FLOATING_POINT
PQD 260 ; "AD2" | FLOATING_POINT
PIB 265 ; "DH" BIN
PIB 266 ; "DI2° BIN
PQBE 263 : "DO1"  BIN
PQB 269 | "DOZ2" | BIN

wlo|~|o|n]slw|n]o]

NOTE: As mentioned in Appendix B, one of the downsides of using Peripheral Addressing is that we
can only access data byte for byte and not individual bits within each byte. It is for this reason that we
are using the “Binary” data type for the digital inputs and outputs instead of a Boolean. If you wish to
use the Boolean data type, you will need to change the address of the module so that it is inside the
Process Image of the PLC. See Appendix C for how to change the address of an IO module

6.31. Now that our IO modules have been entered, click the “Monitor variable” button in the top row to start

E w S

6.32. The current values of the Analog and Digital inputs will be displayed in the “Status value” column

monitoring our variables

Y3 @Variable tablel OMLINE
Q Address | Symbol | Display format Status value II'.'In-dify value

1] FID 258 : "AN” FLOATING_POIN 77.36

2 PID 260 : "ALR" FLOATING_POIN 4253

3 PQD 256 | "A01" | FLOATING_POIN M

4 PQD 260 ;: "A0Z2" : FLOATING_POIN M

5 PIB 265 :"DH" BN Z#0000_0000
] PIE 266 : "DI2" BN 2#0000_0001
T PQOB 268 : "DO1™ : BIN N

8 PQOB 269 : "DO2" : BIN o

&)

6.33. To modify the values of our outputs, enter a new value in the “Modify value” column for the output you
wish to modify. Here we are going to modify AO1 and DO2. Enter a value of 55 in the “Modify value”
column for AO1 and a value of 1 for DO2. Values will be formatted according to the “Display format”

X3 @Variable tablel ONLINE

Q Addregs | Symbol | Dizplay format Status value Modify value
PID 258 |"ANM" FLOATIMG_POINT 7736
FID 260 i "AR" FLOATIMG_POINT 42.53
PQD 255 : "A01" : FLOATING_POINT e

PQD 260 : "AD2" : FLOATING_POINT
PFIB 265 :"DN" BIN mm_ocm
FIB 266 ;"DI2" BIN Z#0000_0001
POB 288 : "DO1" | BIN
PQB 255 i "DO2" | BIN

55.0

-4
-4

w e [ ~[@[o]e]w]m] =]
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6.34. To write the values to the device, select the “Modify variable” button

fef ]| 54 o

6.35. Checking in Communicator we can see that the values were successfully written to the outputs
ME43 Gateway

—i ALl 75.11 &

—i A2 4251 &

—i DL1 659

—i DI2 m?

[or Ao 55 Ny
o+ AQ_2 0 S
o+ DO &

o+ DO_2 i
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Appendix-A: Links

1
2
3.
4

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

Burkert Home Page - https://www.burkert.com.au/en

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

ME44 - https://www.burkert.com/en/Media/pIm/MAN/MA/MAME44-Manual-EU-
EN.pdf?id=MAN0000000000000001000359832EN-

ME23 Supplement to Operating Instructions -
https://www.burkert.com/en/Media/pIm/MAN/MA/MAME23-Supplement-EU-
EN.pdf?id=MAN0000000000000001000234020ENF

Siemens Data Types - http://www.plcdev.com/step_7_elementary data types

Symbol Addressing - http://www.plcdev.com/symbol_table allowed addresses and data types

Siemens Addressing

1.

Where and when do you need Peripheral Addressing -
https://support.industry.siemens.com/cs/document/18325417/where-and-when-do-you-need-peripheral-
addressing-?dti=0&lc=en-WW

Process-Image Input/Output Tables - http://www.plccenter.cn/Siemens_Step7/bas00086.htm
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Appendix B: PLC Process Image and Peripheral Addressing

1.

What is 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.

Data Request

PLC CPU
Process Image

Module Data

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

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

Page 42 of 50

Originally written by Nicholas Everton on 18/02/2019 for Burkert - https://www.burkert.com.au/en




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

Data Request
/N

PLC CPU
Process Image

A4
Module Data

Above is an example of accessing data from an 1/0 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/0O 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/0O 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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5. Using Peripheral Addressing in Step 7
Peripheral Addressing is assigned by default in Step 7 when we create our symbols for any addresses which

lie outside the Process Image. To force / directly use Peripheral Addressing without first setting it up as a

symbol, insert a P before the Input / Output address of the device like below

K2 Variable tablel OMLINE
Dizplay format Status value | Modify value
HEX

NOTE: Placing a P at the front of the address is the format for Step7 Manager. The newer TIA Portal using a
different format. This format involves placing a :P at the end of the address. In the new format, this example

would be IDO:P
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Appendix C — Change IO Module Address

Sometimes it is necessary to change the default addresses the PLC assigns to the 10 modules. One example of
this is to access individual bits in a byte of data by moving the module into the Process Image of the PLC. These
steps will walk you through how to change the address of a module through the Step 7 Hardware Configuration
tool

1. In Step 7 manager select the “SIMATIC 300" station in the project and double click the “Hardware” icon
to open the Hardware Manager

@ Deme -- C:\Program Files (86)\Siemens'\StepT\sTproj\Demo

E=- Demo
] SIMATIC 30001

2. Select the ME43 on the network map

Ethemet(1): PROFINET-I0-System (100)

= (0 IM151-8 PN/DF CPU

B z
Z IM751-8 PN/DPCPU_| | PROFIBUS(1): DF master system (1)
X7 PN-O
X7 PT Port 7
X7 P2 Pot 2
X1 P2 Port 3

=il MEX x o -

3. In the module list on the bottom of the screen, double click on the module whose address you wish to

change
:|2| (1) MEX3
Slat tadulz Order rumber | Address | O address
& my MEXF EREI T
gy 5 e O -Saiir
areraE | Aw
drasE | Aws
7 qd a7 FhaEs B
E E T o 26 T g e
[
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4. The properties dialog box should appear. Select the “Addresses tab”. Notice that the hardware
configuration tool tells us whether the current address lies inside a Process Image or not. The current

address of 265 is not inside any Process Image
Properties - DL_1 - (R-/S3) e ———— . A W —. u

Gene,EﬂI Addresses I
Inputs
Start: [265] Process image:
End: 265 I_ j'
ot ||

5. Enter a new start address of 0 and press the tab button to preview the changes. The end address
should update along with the Process Image
Click “OK” to confirm the new address

" e —— . R Sl
Properties - DL1 - (R-/53) (o

General Addresses |

Start: Iﬂ Process image:
End: [i] IOB'I Pl 'l

Cancel Help | :
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6. As we have updated the address of the module we need to also update the symbol we setup earlier. To

modify the symbol we will use the Symbol Editor. Select “Station > Save and Compile”
@ HW Config

Stationl| Edit Insert PLC View Options Wi
New... Ctrl+N
Open... Ctrl+0
Open OMLINE
Close
Save

I Save and Compile Ctrl+5 I
Properties...

7. Close the Hardware Configuration window

(= [E=]

8. Inthe Step 7 project, expand “SIMATIC 300 > IM151-8 PN/DP CPU” and select “S7 Program”. Double
click on the “Symbols” icon in the right hand pane to open the Symbol Editor window

% Demo -- Ch\Program Files (x86)\Siemens\5tep?\siproj\Demo

=- Demo Sources Blocks
E SIMATIC 300(1)

E| IM151-8 PR/DF CPLU
[B-{z5] 57 Program(1]

i) Symbols;

9. We are going to use the Symbol Editor to manually define a new Boolean symbol for the Digital Input
address we just changed
Enter a new name of DI1_Bool in the “Symbol” column
Enter a value of “I 0.0” without the quotes in the “Address” column

A value of “BOOL” should automatically appear in the “Data type” column. If it doesn’t then type it in

57 Program(1) (Symbols) -- Dema\SIMATIC 300(1)\IM151-8 PN/DP CPU

Status | Symbol 4 Address Data type Comment

1 Al PID 256 REAL

2 Al2 PID 250 REAL

3 A PaD 255 REAL

4 A2 PQD 260 REAL

5 | PIB 255 BYTE

6 D2 PIB 266 BYTE

7 Do PQB 268 BYTE

8 D02 PO 288 By 1E

[ § [ DN_Bool | 00 BOOL |
10 i

10. Select “Symbol Table > Save”

’C% Symbeol Editor - 57 Program(1) (Symbols)
Symbol Table | Edit Insert View Options Window Help

Open... Ctrl+Q
Close Ctrl+F4
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11. Close the Symbol Editor window

(= [ =]

12. Since we changed the address we need to re-download the change to the device. Right click on the
“SIMATIC 300" station and select “PLC > Download”

£ Demo -- C:\Program Files (x86)\Siemens\Step7\s7proj\Demo

ﬁh Hardware IM151-6 PN/DP CFU
Ctrl+Alt+0
Cut Cirl+X
Copy Ctrl+C
Paste Cirl+V
Delete Del
PLC 3 Download Ctrl+L
Print N Compile and Download Objects...
Copy RAM to ROM...

Rename F2
Object Properties... Alt+Return SN ==

T Meonitor/Medify Variables

13. Click “OK” to confirm we want to stop the PLC in order to load the program

Stop Target Modules u
The folloving modules will be stopped for loading of the system
data.
Module | Racks | Slot |
IM151-8 FM/DF CPL i} 2

14. After the download has finished click the “Yes” button to restart the PLC. You may need to toggle the
run switch on the PLC if the ME43 doesn’t come online automatically

Download (13:4363)

The module IM151-8 PMADP CPU [R 045 2] iz in the

A STOP made.

Do you want to start the module now [complete restart]?

e Ha I

Page 48 of 50

Originally written by Nicholas Everton on 18/02/2019 for Burkert - https://www.burkert.com.au/en




15. Back in Step 7 Manager, right click on the “SIMATIC 300" station and select “PLC > Monitor / Modify

Variables”

@ Demo -- C:\Program Files (x86)\5iemens\StepT\s7proj\Demo

il Harcvare IM151-6 PN/DP CPU
Open Object Ctrl+Alt+ 0
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del
PLC 3 Download Ctrl+L
Print N Compile and Download Objects...
Copy RAM to ROM...
Rename F2
Object Properties... Alt+Return DA

I Manitor/Modify Variables I

Hardware Diagnostics

Module Information... Ctrl+D
Operating Mode... Ctrl+I
Clear/Reset...

Set Time of Day...

16. A new variable table window will open. Make sure the following columns are showing:
Address, Symbol, Display format, Status value, Modify value
If any of the columns are missing, select “View” followed by the column name. For example in the
screenshot below, we would select “View > Symbol” to show the “Symbol” column

Options  Window Help
v Row Mumber

5« Identification

v Address

2 MName

Symbol Comment

T

v | Display Format
v | Monitor Value
v | Modify Value

17. Next we want to insert the symbols into our variable table so we can monitor and modify their values.
Click “Insert > Symbol”

Table Edi‘tll]nserlIPLC Variable View Options

ﬂl Dlg” Row

Comment Line

f; Addl] Variable Table...
1l Range of Variables... Ctrl+K
Symbol Ctrl+J
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18. A list of our defined symbols appears under the currently selected row. Select DI1_Bool to insert it into

the table

Y3 Variabletablel ONLINE

,g Addresz | Symbol Display format | Status value | Modify value
1
Al PID 256 -
Al2 PID 260 il
ADT PQD 256 =
AQ2 PQD 260 1
1 =]1= M1
DI1_Bool | 0.0
e = sl -

19. DI1_Bool should now be inserted into the first row of the table along with the address

2 Variable tablel ONLINE

Status value | Modify value

L

| 0.0 }"DN_Bool": BOOL

T
2

20. Now that our IO module has been entered, click the “Monitor variable” button in the top row to start

E w S

21. The current value of the first bit of the Digital input will be displayed in the “Status value” column

monitoring the variable

Y3 @Variable tablel ONLINE
,'; Address | Symbol Dizplay formal
1 | 0.0 f"DH_Bool":BOOL

2

Modify value

22. Toggling the bit will change the status to “true”

K @Variable tablel OMLINE

,r; Addrezs | Symbol Dizplay format | Status value | Modify value

4 [T o0 §on_Boor i BoOOL true |
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