COMMS062

Nide=r

—All for dreams

Knowledge Base Document
Technical Support Department, U79, Newtown

Title: Unidrive M & SI-PROFINET with Siemens S7-1200 PLC
Document Communications Product Communications:
Category: Category: Profinet

Credits: Circulation:

Revision History

Revision Date Revising Author Authorised By Comments

1 09/05/18 Joe Richardson

Summary of Contents

This document provides a step-by-step Getting Started guide for using the Siemens
TIA Portal to configure a Unidrive M fitted with a SI-PROFINET (RT or V2) option
module to communicate over a PROFINET network with a Siemens S7-1200 PLC.

The following topics are covered in this document:

» Setting up a Unidrive M fitted with a SI-PROFINET RT or V2 option module.

» Setting up the PROFINET Controller interface using the Simatic Step 7 / TIA Portal
V12 software.

» Setting up flexible 10 modules for user selection of the menu and parameter used
over PROFINET.

» SI-PROFINET V2 ONLY — selecting option module parameters for use over PROFINET.

» Running a simple transfer test program with Simatic Step 7 / TIA Portal V12 software.

» Running a ramp test program with Simatic Step 7 / TIA Portal V12 software.




Document Requirements

Requirements — User
* Previous experience of using PLCs.

e Previous experience of using Siemens Step 7 / TIA Portal PLC configuration software, specifically
V12 upwards, would be a distinct advantage.

e The PLC handles the data transfer automatically; therefore no ladder/test logic is required to
initiate data transfer between the PLC CPU & the PROFINET field device. However some example
programs are provided for reference and further testing of the setup.

Requirements — Hardware
¢ Siemens Simatic $7-1200 PLC (1215C DC/DC/DC CPU V1 with firmware V3.0.2 used for this
document).

e APCto PLCinterface (Auto-Cross-Over functionality built into the CPU hence a standard or
crossover Ethernet cable can be used for the interface).

¢ PROFINET Controller interface if not fitted as standard (depending upon the specific variant of
PLC used this may require extra hardware - however the PLC used in this document has built in
PROFINET ports).

¢ Unidrive M — M200-400 or M600-M700 (Unidrive M700 used in this document)

¢ SI-PROFINET RT option module (hardware version 4.0 and V01.01.05.24 firmware used in this
document) or alternatively SI-PROFINET V2 option module. NOTE: Unidrive M200-M400 is only
compatible with SI-PROFINET V2. Furthermore as most features of the two versions overlap, the
name SI-PROFINET will refer to both, hence unless otherwise stated assume any instructions apply
to both versions of the module.

¢ PROFINET connection cable(s) should be shielded twisted pair (STP) which as a minimum meets
TIA Cat 5e requirements and is certified for use on a PROFINET network, to connect between CPU
and SI-PROFINET module (and for Unidrive M to Unidrive M connection(s) if required).

e OPTIONAL: SI-Applications Plus module (Firmware V02.04.00) to explore reading/writing to an

option module over PROFINET network. NOTE: Currently this feature is not supported by either
module but is coming to the SI-PROFINET V2 module in a future firmware update.

Requirements — Software & Firmware

¢ Simatic Step 7 Manager / TIA Portal (V12 SP1 used for this document).

e GSDML & icon files for the drive model used (GSDML-V2.3-CT-UniDriveM-20140821.xml used in
this document). Ensure that the correct GSDML file for the drive, SI-PROFINET module (RT/V2)
and version of Siemens Step 7 / TIA Portal used is acquired before starting this document.

A Siemens - PROFINET Setup

If required, all of the Step 7 / TIA Portal PLC programs used T r——

[5f New...

[% Open... crl+0
Migrate project...
Close Corlaw

throughout this document can be provided archived in a zipped
folder, obtainable from your drive support centre or the Customer

Crrl+Shift+S

Support Suite. The archived programs can be added by navigating to

Crrl+E

Project>Retrieve, from within the ‘Project view’ of Step 7 / TIA

S Card ReaderiUSE memory

Portal.

NOTE

Although specific products are mentioned in this document, Control Techniques does not endorse or
recommend any third party product, it is the responsibility of the user to select appropriate
equipment for the application.
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1: Hardware setup and connections

Connect up the system hardware as shown below in Figure 1-1.

The 1215C DC/DC/DC CPU used has a 2-port Ethernet switch built into it; these
ports are used as either the Ethernet programming port or the PROFINET
communication port(s). The programming cable should be connected between
the programming PCs Ethernet port (or a USB-Ethernet adapter for multiple
network connections) and one of the CPUs RJ45 ports.

The CPU used in this document has the PROFINET |10 Controller Interface built in
therefore no addition communication modules are required to be added to the
setup. A PROFINET certified cable (Cat 5e or higher) is simply

used to connect between one of the CPUs RJ45 Ports and the PROFINET field
device (SI-PROFINET module). Any additional PROFINET field devices can be
linked from SI-PROFINET module to SI-PROFINET module using the same
standard of cabling.

For the physical installation of the option module use the manual provided for
the Unidrive M variant used or the SI-PROFINET manual, however for the
purpose of this document the SI-PROFINET module was installed in option slot 3
(unless otherwise stated). For the initial PLC physical setup please use the
documentation provided by Siemens, as this is not covered in this
documentation.

NOTE

If a different CPU is used then the hardware configuration may be different to the one shown, in

which case, the CPU documentation should be consulted to determine the correct connection

details.

Figure 1-1: Hardware configuration

ETHERNET
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2: Configuring the Unidrive M SI-PROFINET Interface

The entire PROFINET configuration is performed by the PLC rather than directly on the SI-PROFINET
interface, therefore unless your application requires custom timeout events and actions, steps 2-4

can be ignored.

1. Power up all Unidrive M drives connected to the PROFINET network.
As discussed all the key configuration is performed by the PLC,
however it is still advised to default the SI-PROFINET module(s) now to
ensure the same setup parameters are used as in this document, by
setting #5.00.008 to On before resetting the module — see Step 2.4.

NOTE

The module's menu 0 is also displayed in menu 15, 16 or 17 depending on which slot the module is

installed to. Table 2-1 below shows the location of the module's menu 0 on the drive.

Table 2-1: SI-PROFINET menu 0 locations on Unidrive M

1

15

16

17

2. Depending upon your application any other necessary module settings should now be

configured. However as discussed all PROFINET settings are configured by the PLC, therefore it
is only the timeout action and event that can be modified if required, from within #S.05.0XX.

3. Onthe Unidrive M to avoid loss of the configured settings when the drive is powered down it is

required to set mm.00 to ‘Save parameters’ or ‘1000" and press the
red reset button to perform a drive save.

4. Changes made to the SI-PROFINET configuration parameters will not
take effect until the SI-PROFINET module is reset, by setting $.00.007

or Pr MM.007 to On.

5. The Unidrive M SI-PROFINET module is now ready for the PLC to be
configured and the network initialised to connect the drive to the

PROFINET network.
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3: Configuring the PLC to create a PROFINET network using standard 10
modules

1. Creating the project - Run the Simatic Step 7 / TIA Portal V12 software and select
from the start screen. Enter the Project name (and any other details
required) as shown below (for this example the name ‘PROFINET Setup’ is used), then
click the Create button.

_OxX

¥4 Siemens

Totally Integrated Automation

Create new project

. o i Projectname: |PROFINETSetup |
) : : Path: | ClUsersIRICHIO01IDocuments|Frofinet Setup guidelTrial Programs ||
§ Author: | Joe Richardson |
Comment: | Configuring a PROFINET network between a Unidrive M700 and ~|:
® Migrate project A Simatic 57-1200 {using SI-PROFINET) :

* b

e D

. Welcome Tour

2. Entering Project view - Select or as illustrated
below.

Tf Siemens - PROFINET Setup -ox

I Start First steps

Project: "PROFINET Setup” was opened successfully. Please select the next step:

Totally Integrated Automation

} Open existing project
Create new project
b Migrate project

b Close project
tl x| Configure a device

s
5

\;’@% Write PLC program

) Welcome Tour . Configure
CENE) technology objects
First steps
l J Configure an HMl screen

b Installed software

Help

Open the project view

User interface language

Opened project: C:\Users\RICHIO0 1\Documents\Profinet Setup guide\Trial Programs\PROFINET Setup\PROFINET Setup
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3. Adding the PLC to the project - from project view double click on

under the project tree and then within the popup window (under Controllers) locate the
correct PLC and CPU used, before selecting OK to add the device to the project.

44 Siemens —m X

Froject Edit View Insert Online Options Tools Window Help Totally Integrated Automation

Cf My savepoiect @ X 8 X 9 [ DEEE R F coonline F cootiine o MM ¥ 1] PORTAL

Add new device

Devices

EHOO

Device name:

[PLC 1

=] - - - - - - - - - -
T ~ -
" Add new device 1 JlrEunthers | Device: u’__|
f Uevices & networks 1 vjilM‘\TlC LI 1 g
+ [§§ common data 1 '-urEPU 1 s
Ioci z
} [5]] Documentation settings Controllers 1 4 r-i. GO IHRIERETE) 1 @
+ [ Languages & resources 1 ’F-FCP“‘Z“CDC'DGDC 1
» (il CPU 1211C DOIDCARI
» [igh Online access 1 a J 1 CPU 1215€ DO/DCIDC
» (il CPU 1212C ACIDCRIY |
! » (i@ cPU 1212 DODCIDE :
| vy | o
1 » [l CPU 1214C ACIDCRIY | Version: Y =
1 Dp_u[Pu1214CDGDUD[
1 » [l cPU 1214C DCIDCRY I Description:
1 » [ CPU 1215C ACIDCIRly ! Wiork memory 100 KB; 24VDC power supply with
m iDc x - x an
1 [ CPU 1215¢ BOIDCIDC | DI14x24VDC SINKISOURCE, DQ10 x 24VDC and
it —— | AM2and AQ2 on board; 6 high=peed counters
1 i 6E57 215-1AG31-0x80 and 4 pulse outputs on board; signal board
1 » [l CPU 1215C DCDCRIY | expands on-board 1/0; up to 3 communication
fi= = | modules for serial communication; up to 8
1 Dl [ noaeid @ s signal modules for 0 expansion; 0.04 msH000
1 | instructions; 2 PROFINET parts for programming,
1 1 HMI and PLC-to-PLC communication

e Diagnostics

~ | Details view

General i) m

Name ! Fath [ Open device view

D concer |

4. Adding hardware modules - it is required to add any additional modules attached to
your PLC to the configuration manually. These are located in the and
the required device can be added by clicking and dragging it onto the PLC rack. However,
for the CPU used in this document the PROFINET communication ports are located on
the main unit; therefore no additional communication modules are required for the

setup used.

T4 Siemens - PROFINET Setup

Project Edit View |Insert Online Options Tools Window Help Tl s A e
5 (Bl saveproject & X 5= o X O ¥ B 5 M IR & Goonline i Gooffline £ et PORTAL
PR ¥ P P DC/DOD
Devices ‘; Topology view ||ﬁﬂ-h Networll Options i)
i = =
Eoo | dr [ EIENEICH 5
~ | Catalog 5
SR Al e I
ﬁr\dd new device y - 3
Eg'h Devices & networks Ep' L= :'_’
~ [ PLC_1 [CPU 1215€C DO/DEDC] » r{l cru &
JIY pevice configuration 71200 rack 4 r{l Signal bo.ard% \ /
%/ Online & diagnostics 4 r{l Communications boards )
b [-gl Frogram blocks » r{l Battery boards g;
] r_‘*TechﬂoIogyobjects < » r_F Dl 5
» [ External source files L4 r_FDQ E_
» [ FLCtg: » r_{. DIIDG g
&
» [ FLC data types » r_E.AI
» [z Watch and force tables .I_'I_lAQ =
: i » [ AlAQ &g
rogram info
=] Tex lists v I'_“_;_. Communications mo... E
» [l Local modules ~~b Ll Technology modules 3

NOTE
Ensure that the connected PLC is in “Offline” mode as “Online” mode prevents the required
modules from being added to the PLC rack.
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IMPORTANT

Before proceeding with Step 5 you must ensure that the relevant GSDML files for the Unidrive M
have been added to Simatic Step 7 / TIA Portal V12. For further instruction on this see Appendix A.

5. Adding the PROFINET slave device - go to
tree and ensure Network view is selected using the tabs shown below, before opening
the Hardware catalog and navigating to find the attached drive used for your setup. The
device can then be clicked and dragged to the network view, as illustrated below.

from the project

¥4 Siemens —aX
F‘r?ec( Edit  View Insert DnImeA Options  Tools  Window Help Totally Integrated Automation
Cf (H ] seveproject S X %2 Ty X D [{ B MEE RS coonline  F coofiine | g M [ 2 | [ PORTAL
Devices |; Topology view < é Network view I Y Device view 22l
x
%5 = = ok 33 g L = =
4 B L M_ t (3 * =]
o0 o (R T pe— T g
=R
]
~[ H
B Add new device =8
1 Devices & networks PLC 1 | g
o CPU1215C | 3
~ g PLC_1 [CPU1215CDC. .
[IT Device configuration |
%/ Online & diagnostics @
» [ Program blocks o
» [ Technalogy objects B
RS e i e e ! ! >
T Siemens TOx
Project  Edit Vi Insert  Onl Opti Tools  Wind, Hel 5
rojec! i iew Inse nline - ptions  Tools ndow  Help Ty (R e e e
U [¥ [ sove project 5 X Ore: [ BME TR S coonline F cootfine B [A [ 2 H1]* PORTAL
Proje Devices & netwo
Devices = Topology view |gh N Options /q
x
EL-Y> 2 [ e £ cometons CEOR :
=3
~ | Catalog z
= I 2
B Add new device - - )
-} ier
i Devices & networks EIF-'S_:EHC ZI %RDH':ET Er\ %
niDrive X
~ [ PLC_1 [CPU 1215C DC/DCIDC] o DP-NORM b r{. Controllers =
Mot
IIY Device configuration Not assigned 4 EI Hill |
% Online & diagnostics \ 4 ] r_|‘_]PCsystems )
> I;:‘_ Program blacks » r_]! Drives &starters g;
» [ Technolagy objects 3 r_l-] Network components 5
. - =
3 External source files » ’__l-] DTEtectmg & Monitoring g
» L@ PLCtags 3 ’__1_] Distributed 1i0 £
i w
» [ PLC data types - _ui\em devices
» [35 Watch and force wbles ’_: L As-Interface slaves =
B Program info - _uftherﬁe\d devices JZ(
|E] Text lists =3 ﬂIROFINETID Fl
=
] rj. Local modules =4 gr?nvz.a; 3
» [ Unassigned devices . 3 r‘lx. Siemens AG -
» [gf Common data = jfuntrul Techniques LLI
e E-
» [] Documentation settings @ Coniro hniques | &=
4 r‘_@ Languages & resources . . UnlDrl\n:- I‘. g‘
» [ Online access 3 r_|‘_]Encor.|ers z
» '-_7' Card Reader/USE memory b Ll Gateway
» [ 1dent Systerns [
13 '-_f] Sensars
» [/l FROFIBUS DP
<] i

6. Naming the PROFINET field device or controller — from the
the previous step and shown below, click on the controller (PLC) or field device (SI-
PROFINET module) that you wish to name (click anywhere in the area highlighted below
for the required device) and ensure the Properties tab is selected. Under the main
General menu the name of the device can then be changed. Repeat this step for all the

network devices you wish to rename.

NOTE

used in

If the SI-PROFIBUS module used is already named then this must be entered in this step.
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Siemens - PROFINET Setup

Project  Edit  Miew Insert Online Options Tools Window Help -
Totally Integrated Automation
F (% saveprojet S M 2 Tz X s (d: G4 @ MG & § Goonline ¥ Gooffline u"n? mmE ] PORTAL
PROFINET Setup » Devices & networks - EX
Devices |E Topology view *[# Network view I} Device view ||E&
ST 2 [ vewon £ comnections == Qe =R
~ | ] PROFINET Setup — Anssssssnsnnnnn o
B Add new device g E E g,_
Eﬁ-h Devices & networks PLC1 E s SI_?RPFINET o E %
y ELII PLC_1 [CPU1215C CPU 1215C : E UniDrive M ] =
» [[3 Unassigned denices E H Not asslgned E -
» [g§ Common data Beusuresd oo B
» _rjl] Documentation settings g
» r\"@ Languages & resources 5
» (1 Online access i
» [5 Card Reader/lUSE memoary < ” i —_— El g
q § Proeerties }|"_i.‘.lnfo y” 9] Diagnostics | g
J General ” 10 tags ” Texts g
> General [l g
Catalog information ezl = | et
~ PROFINETinerface [x1] N ———————
General = Name: |5IPROFINET N
Birzmrsizchisesos ‘Alull':;rl:llr;clhIDlDI1lllIlIlllIlllllllllllllllllllllll‘ %
~ Advanced options w
Interface options Comaie gt - ||
* Real time settings
+ | Details view 10 cycle
b X1P1[X1F1] N
Name » X1 P2 [x1 P2] il
[ Pronram blacks Disonostics addresses b =

7. Configuring the programming port — enter the

window from

the project tree and from within the Device View of the PLC double click on the two
PROFINET/Ethernet ports on the CPU to enable the properties of the port to be viewed.
With a standard setup only the IP protocol will need to be changed, to match the IP

address assigned to the PLC (see Siemens guide for detail on assigning an IP Address to

the PLC) and to suit the networking configuration of the programming PCs network

adapter (whether this is built in or a USB-Ethernet adapter).

8 Siemens - PROFINET Setup

i i 1 ; ; b
Preject  Edit  View Insert  Online i Options  Tools h‘ld’-ow Help. X Totally Integrated Automation
3 saveprojecy S M T8 Tn W 2 T S\ M B RS Goonline ¥ Goofiline Iﬁ? nmmeE PORTAL
Devices |f Topology view  |gdh Metwork view G[" Device view IEJ
~ — === — “A=x
iQQ | dr [Pc ]| o] @& [75% - =3
5 ~|E
o o
| ] PROFINETSetup ~ ==
I Add new device s E
gh Devices & netw._.. 71200 rack ] %
~ [l PLC_1 [CPU1215... B
1Y Device configu... |
% Online & dis.. |
» gl Program blocks =D
» [ Technology o.. 5
¥ S5 External sourc... ;
r = -]
» g Pcgs hd
» Lg PLC data types < u » ]
» [ watch and fore... PrrE——— o =
] Program info Device overview _-_J'
K] Text lists [GProperties  |™Info ] % Diagnostics )
: - z
. * -: Lc:];l m::‘:“ General l 10 tags 1 Texts |
_@ Unassigned dev._. - -
r-z General -~
¥ §f Common data Ethernet addresses = L;j
» [ Documentation s... EIERRIE = =
» [ Langueges are.. - | Advanced cpticns Interface networked with 2
< = > Time synchroniztion §'
m \(i Hardware identifier Subnet: | Not networked [
~ | Details view —_— =
Add new subnet
AR . | IP protocol
0 (& SetIPaddress in the project
IPaddress: | 192 . 168 . 1 10
Subnetmask: | 255 , 255 , 255 . 0
[ use router
(O) SetIPaddress using a diflerant method
< L] ¥
22 Owenview |k e
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8. Configuring the PROFINET ports

PROFINET 10 Controller Configuration (PLC)

T Siemens - PROFINET Setup

Project  Edit View Insert Online Options Tools Window Help Totally Integrated Automation
f (] saveproject 5 M iz 05 X O G T MG E R § coonline ¥ o offline n"n? e PORTAL
PROFINET Setup *» PLC_1 [CPU 1215C DUDCDC]
Devices |E Topology view ||5Eh Network view u—l]\‘ Device view LIE,I,“_I
. x
) i 4 PLC_1 w | o E * |75% =
— =
OO 2| | AEICTE = |3
& z
= | ] PROFINET Setup [~] EI 2
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~ @ PLC_1[CPU1215...
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» [ Technology o g
4 External sourc... z
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M
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w | Details view
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=
Name Ethernet addresses: 5
} Advanced options PROFINET £
Time synchroniztion a
Hardware identifier m D Set PROFINET device name using a different ||
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N @rate PROFINET device name automat\callz >
" (=]
il FROFINET device name |p|c_1 |
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< 1 >
Porta e % Overview I ﬂ%ﬂ PLC_1 ¥ Project PROFINET Setup created.
—

As the two RJ45 ports on the PLC are used as both Ethernet programming and PROFINET
communication ports, the IP address of the PLC defined in Step 3.7 is used as the PROFINET
controller’s IP address. The specific settings shown above can be changed if
necessary, however for this document the default PROFINET setting “Generate the
PROFINET device name automatically” is used, meaning that the PROFINET name used is
taken from the default device name or the name added in Step 3.6.

PROFINET Field 10 Configuration (SI-PROFINET)

To configure the PROFINET slave return to the (as used previously in Step 3.5
and Step 3.6) before double clicking on the slave unit in the area illustrated below.

4 Siemens - PROFINET Setup

Project Edit View Insert Qnline Options Tools Window Help Totally Integrated Automation

G (% Bl soveproject 3 X =2 2 X M2 G S M E RS coonline ¥ Gooffline n"pﬁ ®m ¥ 4" PORTAL
PROFIMET Setup » Devices & networks

Devices |; Topology view &, Network view _IJIf Device view
500 T Tp— = =

PLC_1 SI-PROFINET
CPU 1215C UniDrive i

Mot assigned

z!

~ ] PROFINET Setup
B Add new device
iy Devices & networks
- h_u PLC_1 [CPU 1215C DC/DC/DC]
[If Device configuration
% Online & diagnostics

[m]

[>]
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This then shows the properties of the SI-PROFINET module, and enables the Ethernet
addresses menu to be opened where the IP address for the SI-PROFINET module should be
set (ensure that this address does not clash with those used by any other devices on the
same network, e.g. master, slaves and even the programming PCs network adapter). For this
document the default PROFINET setting “Generate the PROFINET device name
automatically” is again left selected to automatically generate the PROFINET device name
from the default device name or that configured in Step 3.6.

T Siemens - PROFINET Setup
Project Edit View Insert  Online

Cf 31 E save project 5

Devices
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¥ [5]] Documentation settings v PROFINETinterface [X1] P protocol | &
enerz II LA
ermet addrs I [w Use IF protocal 1
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~ Real time settings I
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» X1P1[X1P1] 1 |I
» X1 P2 [x1P2] Routera T R 1
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(7) setIF address using a different method

and click on Not assigned, before selecting the required |10

controller (in this case named PLC_1.PROFINET interface_1). This should complete the
network setup, giving the network view shown in the figure below.
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9. Configuring the network topology — the PLC must be configured to support device
replacement, this is an option in the properties of the PROFINET port of the PLC. From
click the PROFINET port on the controller (PLC). From within the
Advanced options properties, open up Interface options and ensure the option ‘Support
device replacement without exchangeable medium' is selected.

Tf Siemens - PROFINET Setup
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The network topology must now be configured by entering the . Then using

‘drag and drop', connect the relevant device ports together to match the physical network
wiring. Once the PLC has been configured, if a device is replaced then the new device will be
automatically configured with the original device's properties, including the device name
and IP address.

PROFINET Setup » Devices & networks PROFINET Setup » Devices & networks

| = Topology view ”Egh Network view |mf Device view ‘ (2] = Topology view ||ﬁﬁ-b Network view ||—|]'|' Device view | [2E]
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: H

E @

2 g

57-1200 SI-PROFINET s $7-1200 SI-PROFINET g
CPU 1215C UniDrive M M CPU1215C UniDrive M 2
el e

o (=]

z 5

NOTE

For the discovery protocol to work, the replacement device must not have a device name
programmed, i.e. it must be blank or unused. If a device name exists in the module and that name is
different to the device name set in the network configuration then the PLC will indicate a
configuration error and will not enter data exchange with it.

12 #A Return to Contents




10. Adding standard cyclic IO parameters — to add the PROFINET IO parameters to the
hardware configuration double click on the required field device in the network view, to
open the (as used for the PROFINET Field IO Configuration). Then navigate
in the Hardware catalog to the Unidrive M used. In this folder will be all of the

parameter modules required to configure the PROFINET network. NOTE: if Filter is
selected the relevant modules for the selected slave should already be shown. Then
simply click and drag any |0 parameters into the module rack under ‘Device Overview’.
For this example Menu 20.01 (In) and Menu 20.02 (Out) are used, as illustrated below.
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11. Downloading the Hardware Configuration to the PLC - right click on the

in the

project tree, select Download to device and then Hardware configuration. A popup box
will enable the PLC to be connected to the PC for loading the hardware setup. Select the
Type of PG/PC interface as PN/IE and set PG/PC interface to the network adapter used
to connect to the PLC. A scan for the PLC IP Address specified in Step 3.7 is then
performed and the compatible devices will then be shown. Select the PLC in the list and

then press Load.

T Siemens -
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i
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R incel(R) 82567L0-3 Gigab...| > |
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Next a ‘Load preview’ window should appear in which it is outlined what processes will occur
when the hardware configuration download occurs. If any of the listed have not already
been confirmed then adjust these before clicking Load.

Load preview %
9 Check before loading
Status ! Target Message Action
4 & ~ Ready for loading.
(] ~ Stop modules The modules are stopped for downloading to device. Stop all

Depending on the objects to be downloaded and the current
dialog settings, download to device "PLC_1" is only possible if the
device was set to STOP mode prior to download. Select "Stop all®

o in the "Action” column to perform the download.
o ~ Device configuration Delete and replace system data in target Download to device Izl
Delete and replace existing device configuration for "PLC_1" in the
o targetsystemn?
] 5]
Finish Load Cancel

The program will then be loaded onto the PLC and the ‘Load results’ shown, as illustrated below.
Then select Start and click Finish, this will put the PLC into run mode and complete the configuration
of the PLC for use with the standard PROFINET parameter modules.

Load results X

9 Status and actions after downloading to device

Stetus ! Target Message Action
W & - rca Downloading to device completed without error.

1 ~ Startmodules start modules after downloading to device. (& stareall
1 The module *PLC_1" can be started. & start

[<] i 2]

i
Cror D || e |

12. Checking the setup for successful PROFINET communication

Once the hardware configuration has successfully downloaded to the ; ..
PLC and it is in ‘Start’ mode, there should only be a green LED present : G
as shown near right. However if the configuration is incorrect you will
see a flashing orange LED as shown far right, indicating an error,
meaning the configuration used should be double checked.

RUN / STOP
ERROR

~ RUN/STOP
ERROR
MAINT

If the PLC is reporting no errors then $.02.003, $.02.004 and S.05.004 on the drive should
also be checked to ensure that the PROFINET network is operating correctly, where they
should display that the network is active, has a cyclic data rate greater than 0 and no
configuration error has occurred.

essage

sSages/ /s
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NOTE

If at any point the expected output is not observed at the drives, before assuming that there is an
error with the software/hardware setup, it is often worth resetting the SI-PROFINET module
(5.00.007) and/or stopping and restarting the program on the PLC using the Simatic Step 7 / TIA
Portal interface, to ensure that both the PLC and drive are running the most recent version of your
program and setup. It is recommended to perform this step before each testing stage in this

document.

4: Configure Flexible 10 modules for user selection of Menu/Parameter - if the

required parameter is not contained within the list of standard modules provided by the GSDML file
(as used in Step 3.10) a ‘Flexible Module’ can be used to enable you to define the menu and

parameter you wish to use over the PROFINET network.

NOTE - supported in a future SI-PROFINET V2 firmware update

If the SI-PROFINET V2 module is used with compatible firmware and the relevant GSDML files are
installed into Simatic Step 7 / TIA Portal, then the use of Flexible 10 modules also enables the slot
used to be defined, allowing option module parameters to be used over the PROFINET network (if

supported by the option module) — see Step 4.2.

1. Adding flexible 10 modules to the field device overview — go to the device view of the

SI-PROFINET module (used previously in Step 3.10). From the

open

Flexible Modules and add any Input/Output parameters required to the Device Overview as

shown earlier in Step 3.10. In this case Input and Output 16-bit para

T4 Siemens -
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2. Setting the Menu/Parameter for the Flexible Module - from the properties of the field
device, click on the required module under Device overview, select and
within this menu select the menu, parameter and whether the parameter used should be
signed or unsigned (if you select a flexible module size that is not the same size as the
parameter used, you can choose to treat it as a signed or unsigned value as necessary). It is

shown below which parameters are used for this part of the document (as you may note
these are the same parameters selected from the standard list in Step 3.10, therefore do not
actually need to use ‘Flexible Modules’, but are used for consistency in this document).

T4 Siemens - PROFINET Setup - flexible modules
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IO addresses Slot Selected | DAIVE [~]

Hardware identifier
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Module parameters Module parameters
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3. Setting the slot used for the Flexible Module configuration (SI-PROFINET V2 with
future firmware only) — the updated SI-PROFINET V2 module enables compatible option
module parameters to be used. All of the configuration carried out above in Step 4 is the
same except that when using the SI-PROFINET V2 module with the latest GSDML files, the
option to change the used is accessible (as illustrated below) and can be set to the slot
number of an installed option module.

Module parameters pgee ||
DRIVE
User Selection of Menu/Parameter / 2:2?2
slot3
Slot Selected [BENE (| Slotd
UserSelected Menu ‘No Menu Selected |v|
User Selected Parameter | No Parameter [~]
Signed or Unsigned ‘ UnSigned |'|
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4. Download the custom mapping hardware configuration - finally download the
updated hardware configurations to the PLC as shown previously in Step 3.11. Once the
configuration has successfully downloaded to the PLC follow Step 3.12 to ensure that the
setup is operating correctly.

5: Example transfer test program (simple) — a ladder logic program is used to receive
the output of a register (on board the drive [or an option module — SI-PROFINET V2 ONLY]) which is
then copied back to a different register (again on board the drive [or an option module —
SI-PROFINET V2 ONLY]), transferred over the configured PROFINET network. The source and
destination used for the transfer can be any compatible parameter, using the standard list of
modules (as used in Step 3.10) or using Flexible modules to select different Menus/Parameters as
explained in Step 4.2 (Drive registers 20.01 and 20.02 are used in this example).

NOTE (only applies if using SI-PROFINET V2 module and SI-Applications Plus)
As the SI-Applications Plus module can only be installed in slot 3 of the M700-702, if it is used for this
example, the SI-PROFINET V2 module needs to be moved to another available slot.

1. Adding the required ladder block function - this program simply requires a MOVE ladder
block to be added to a network within the main cyclic block (this block is added by default
when the project is created). The to the block is then linked to the input parameter
and the output of the block is linked to the output parameter, both configured earlier (see
Step 3 or Step 4 depending upon the type of parameter you wish to use). However as is
illustrated below the version of Simatic Step 7 / TIA Portal used (V12) prevents the output
being set directly to the parameter mapping link, quoting ‘A constant not permitted here.’.

v {4Network 1: ..

MOVE
EN EMO — S esessesssssnrsnnsnnrnnss
3 QUT1 —f User_Defined_16- | gz

279 =| bit_write_1[A0]"
"User_Defined_ H

16-hit_Read_
AT =y

2. Creating PLC tags linked to the parameter modules - this issue is resolved by creating
PLC tags to the parameter module(s) manually. As illustrated on the following page this
involves navigating to the device overview page and noting the input (I) and output (Q)

linked to your modules. Then open Show all tags before creating the required tags
with a related name. The Data type should be set to reflect the size of the parameter
module used and the address of the tags should be set accordingly with the information
gathered from any modules used. Ensure that the input and output tag use the correct
operand identifier.
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emens - PROFINET Setup - basic program drive
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3. Amending the ladder function to use the created tags - the MOVE block should then

be amended to use the newly created tags as both the

shown below.

~ [ PLC_1 [CPU 1215C DC/DC/DC]
[IT Device configuration
% Online & diagnostics
~ [ Frogram blocks
EF Add new block
& Main [0B1]
» [ Technalogy abjects
» External source files
v':i FLC tags
%5 showall tags

hd Network 1:

Comment

19

EN

in 1N

and output of the block, as

MOVE
EMNO
[T
& YQWeB:
i ouTi == "out”
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4. Downloading the hardware and software setup to the PLC - both the hardware
configuration and software should then be downloaded to the PLC by right clicking on the
, going to Download to device and selecting Hardware and software (only changes), as
illustrated below. As in Step 3.11 you will need to navigate through the ‘Load preview’ and
‘Load results’ to complete downloading the program and start up the PLC.

4 Siemens - PROFINET Setup - basic program drive
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5. Testing the program — the system can be tested by inputting a value into the parameter
mapped to the input of the PLC and observing that it is copied to the parameter mapped to
the output of the PLC.

Drive results — by inputting a value into the configured input parameter (20.001)
using the keypad (or Unidrive M Connect if desired) the same value should be
shown in the configured output parameter (20.002), possibly after a very short
delay. This shows that both the program and PLC hardware configuration have
been configured correctly for using a drive register over PROFINET.

Option module results (SI-PROFINET V2 ONLY) — as above, by inputting a value into 3.70.001 and
checking it appears in 3.71.001, the operation of using SI-PROFINET V2 with an option module can
be confirmed. However due to the SI-Applications Plus module being a legacy support system the

register menus do not currently show on the keypad hence it is necessary to use Unidrive M Connect

to see the parameters of the SI-Applications Plus module to view the program running, as shown:

(@ Tools 8 Wizards
B Parameter Listings ~

s, © Y @ @ © D == ER -]

Online| Upload Download Connection Setmode  Default Set  Rename Reset Save parameters 5 Compare with New Load
flomdrive todrive  seffings  and region parameters model in drive & Block Diagrams  ~ defaults.. parameter file parameter file..
Drive Setup & Diagnostics Parameters

Menu 3.70: PLC P Registers Menu (192.168.0.42)

o= DR e ] Menu 3.70 : PLC P Reg, .. Menu 3.71 : PLC Q Reg ...
B Menu 04 : Torque and current - o gl d . e &I d 3
T — View parameters on the drive and opt View parameters on the drive and opti
: ompare with Defaults | ]| Compare with File rint = ompare with Defaults | ] Compare with File &gk Print =

B Menu 06 : Sequencer and Cloc Comp: ith Defaul Comp h Fil P = Comp: h Defaul Comp h File G P =
B Menu 07 : Analag [/O ) )
B Menu 08 : Digital /'O

enu 09 : User Functions 'arameter aption ategories alue arameter aption ategories alue
B Menu 09: User F 1 P Cap Categori Val P Capti Categori Val
B Menu 10: Status and Trips 3.70.000 P Register 0 < 3.71.000 Q Register 0 -

enu 11 : Miscellaneous ister 12 - Npe ister
B Menu 11: Miscell P Regi: E 371.001 Regi 12
B Menu 12 ¢ User Functions 2 an P Ranictar n 3.71.002 O Reaister 0
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6: Example ramp test program (extension) - using the PLC to process and transfer a
ramp function over PROFINET to a mapped drive parameter [or option module parameter if
SI-PROFINET V2 used]. This program is written entirely using Structured Control Language
(SCL), which can be copied and pasted into the relevant program blocks if required (ensure
correct formatting of any copied text using screenshots provided).

1: Parameter modules used for this program — the used in this program is shown
below, and uses a Standard parameter module, to output to the 32-bit RW long-integer drive
register #20.22. However, if required, this can simply be adjusted to output the ramp function to any
parameter using the standard modules (following Step 3.10) or Flexible modules if necessary
(following Step 4). NOTE: if the SI-PROFINET V2 module is used the ramp function can be outputted
to an option module if required (following the setup in Step 4.3).

744 Siemens - PROFINET Setup - ramp function drive

Project Edit Wiew Insert Online Options  Jools  Window Help Tl (el AT
U Ol smveproject &0 X 2B X D@ [ S MG B R Y coonine ¥ coofine | fp 8 I8 % ] [1] PORTAL
0 e b P P DUDCD Distribute PR e
Devices = Topology| Options [2js]
e =
HOO© = | d¢ [siProFINET [=] tH @, = [1o0 = | g
v | Catalog 5
~ ] PROFINET Setup - ramp function drive I |y | E
B¢ Add new device = S
I
iy Devices & networks MFi :’ a
~ [ PLC_1 [CPU 1215€ DE/DOIDC] D;!_]Menu 2 =
IIY Device configuration — » i. Menu 3 ||
% Online & diagnastics — e 4 O]
=[5 Program blocks o » i. Menu 5 Sle
I Add new block L » (@ nens ¢ z
2 Main [OB1] ’il'\"e"‘u 8 ;
» [ Technology objects bi.Menum E
@
» L Extemal source files <[ ] ] S » m Menu 14
- [ = - » [ Menu 18 |
- F:L[tags Device overview » T Menu 19 B
% showall tags e !
I Add newtag table B module Rack |Slot | laddress |Q address Type v Ll Menu 20 ]
~
% pefault tag table [27] ~ SI-PROFINET 0 0 UniDrive M 4 I_-I_l 16-BitInput 3
» [ig PLC data types b x1 0 0x1 SI-PROFINFT 4 I_-I_l 328itinput o B
» [55 Wstch and force tables Menu 2021 (Qut)_1 0 1 e 58,71 Menu20.21 (Out) 4 I_-I_l 16-Bit Output LI
B Program info 0 ] I D e | v_ 2280 0uput &
E T N e e Menu 20.21 (Out) =
% Text lists ) 3 _[I nu (our) F
+ [l Locsl modules 0 1 Il wenu 20.22 (Out) 2
~ i Distributed 10 0 5 Il wenu 20.23 (Out) ||
~ [ PROFINETI0-System (100} P [ <] I E Menu 20.24 (Out)
~ [ SH- Menu 20.25 (Out}
LIl SI-PROFINET |§. e [l o
JIY Device configuration i
% Online & diagnostics J General || Cross-references ” Compile E Menu 20.27 (Out)
Menu 20.28 (Out) -
Tl s-PROFINET
Il Mvenu 2021 (Out)_1 1 Message Goto E WMenu 20.29 (Out)

2: Tags needed for this program - as discussed previously in Step 5.2, it is necessary to manually
add PLC tags to any mappings used in a program on the PLC to ensure they can be used as both
inputs/outputs to blocks and functions. The PLC tag uses the memory location of the output
mapping created above in Step 6.1, and is configured following the process shown in Step 5.2. It is
also necessary to create any local variables required for the program, these are; a max variable (of
Type ‘Word’ - for setting the limit on the highest ramp value) and inc variable (of type ‘SInt’ - for
storing the current increment/decrement value for the ramp function).

PLC tags
Name a Taqg table Data type Address Retain  Visibl... Acces.. Comment
1 inc Default tag table Sint HMB72
2 max Defaulttag table Word ST B
3 -l outl Defaulttag table DWord %0QD68 [w] [w]
4 <Add news |z| ]
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3: Startup block — this block only runs once on start-up to initialise variables used in the ramp
program. It can be added by selecting from the program tree.

// THIS STARTUP PROGRAM RUNS ONCE TO INITIALISE THE INCREMENT VALUE AND SET MAXIMUM
RAMP VALUE

"inc" :=1; // Initialise increment value for ramp function (must be defined as positive integer)
"max" :=3000; // Set maximum value for ramp function (must be defined as positive integer)

+ |-gl Program blocks Q |

. 1 // THIS STARTUP FROGRRM RUNS ONCE TO INITIALISE THE INCREMENT VALUE AND SET MAXIMOM ERMP VALUE
B Add newb... -
“
& Main [0B123] ® 3 3 Mimc™ := 1; // Initialise increment value for ramp functicn (must be defined as positive integer)
L _g5tartup [0 0= 4 Tmax™ :=1000; // Set maximum value for ramp functicn

» E Technology obj...

4: Main block - this block is executed cyclically and forms the main part of the ramp program. This
block also needs to be added from to enable a cyclic block with structured control
language to be used.

// THIS PROGRAM PERFORMS A SIMPLE RAMP FUNCTION CALCULATION THAT IS TRANSFERRED
OVER PROFINET TO A DRIVE PARAMETER

"outl" :="outl" + "inc"; //increment or decrement the value outputted to mapped parameter...
// ...dependant on whether “inc” is 1 or -1

IF ("outl" > "max") OR ("outl" < 0) THEN // Check whether max or min ramp values are met

"inc" := (-1)*"inc"; // If so then flip the sign of the increment value
END_IF;
[IT pevice config... - — — ——— — = P — — ————
: = 1 s/ THIS FROGRZM PERFOBMS A SIMPLE RAMF FUNCTION CALCULATION THAT IS TRANSFERRED OVER FROFINET TO A DRIVE PARAMETER
I'% Tl g 2 Mputl"” := "outl"™ + "inc"; // increment or decrement the walue cutputted to mapped parameter...
™ 'Prboqramblocks 3 /{ ...dependant on whether “inc” is 1 or -1
& Add newbl.. 4 HIF ("outl™ > "max™) OR ("outl" < 0} THEN // Check whether max or min ramp values are met
E ZMain [OB1] ST "ing" := {-1l)*"inc": ff If so then flip the sign of the increment value
3 Startup [.. & |END_IF:
[J ETechnology.._ 7

5: Download and Testing — the program and updated hardware configuration can then be
downloaded to the PLC following Step 5.4. The parameter used for the output mapping should then
be observed on the keypad or in Unidrive M connect, where it should be seen that the values
increase rapidly to your set maximum value before the sign of the increment value flips to bring the
value back down zero, before the process repeats. Due to the fast CPU in the PLC and the slower
update rate on the keypad display / Unidrive M connect, the values will often jump in large steps.
Regardless if this output is viewed on the drive it shows that the PROFINET configuration, PLC
program and mappings have been configured correctly.
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Appendix A: Importing GSDML Files into Simatic Step 7 / TIA Portal V12

A GSDML (General Station Description Markup Language) file is required to describe the drive
interface to a PROFINET controller or PLC. This is an XML file, the structure of which is specified by
the PROFIBUS INTERNATIONAL organization (www.profibus.org).

The GSDML file is used in conjunction with the network configuration software to configure the Sl-
PROFINET RT module for cyclic data exchange. All relevant drive parameters are available as a
'module’ to be added to the cyclic data 'slots'. A non-specific 'module’ is also provided so that the
user can allocate a parameter within the drive (or option module), that is not directly available as a
specific 'module’. Some 'modules’ require the slot position to be specified and the menu and
parameter to be specified. These options will be available from a drop-down selection list within the
'Parameters' tab of the 'module' properties.

The GSDML files required (for either SI-PROFINET RT or SI-PROFINET V2) can be downloaded from
the Control Techniques Support Suite website, providing you are registered, or alternatively,
requested from your local Control Techniques Drive Centre or supplier.

NOTE

Ensure the correct version of GSDML file is used for both the module used (hardware and firmware
version) and the version of Siemens STEP7 or TIA portal used (there is two versions of GSDML files
available for each hardware setup, one to support up to Siemens STEP7 V5.5 SP1 and TIA Portal V11
and the other supports from Siemens STEP7 V5.5 SP2 and TIA Portal V12 upwards).

GSDML Files Installation
This procedure only needs to be performed once or after GSDML file updates.

Launch the “TIA Portal V12” software.

Create or open an existing project (see Step 3.1).

Enter project view (see Step 3.2).

Launch the Hardware catalog by double clicking on “Devices & Networks” in the project
tree, then selecting the “Hardware catalog” from the right hand sidebar.

-
T Tomens - Tetupten —oX

Project Edit View Insert Online Options Totally Integrated Automation Totally Integrated Automation

PWNPE

5 (Y saveproject & M 32 3 X B0 PORTAL PORTAL

Devices [, Network view |[If Device view % N Options S

L g = = ==
LY i EY B =H

5 v | Catalog g

w ] SetupTest o ]

: dd e g | | iy ] 2

B’ ~dd new device 2 i g

iy Devices & networks % [ Fileer %

» [g§ cormmon data = » [ Contrallers =

» rjﬂ] Documentation settings u » h HMI

» @ Languages & resources g » [ PC systems g

» r\_m Online access o » rj] Drives & starters o
» [57 Card ReaderiUSB memory = » [l Network components B
i » [l Detecting & Menitering ﬁ

g_ » [ Distributed 10 g_

g » [ Field devices g
| - rj] Other field devices |

=g ~ [ FROFINETIO 53

3 (i e -

2 » mBUNS 3

3 » [l Encoders 3
| b p_[. Gateway LA

L] » [ Ident systems L[]

= » [ Sensors =

3 » [ FROFIBUS DP =

= =
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5. Inthis catalog it should be checked that the required hardware is not already present, to
ensure that the manufacturer specific GSDML installation is even required.

6. Select Options from the menu followed by Install general station description file (GSD).

Siemens - SetupTest

Project Edit  View [Insert gnhne‘ Optloﬂs. Tools Window Help Totally Integrated Automation
5 (% B saveproject & Y =) & § Settings Go online ¥ Go offline 4 PORTAL
Support packages
5 eneral statio EcCriptio e (GSD)
JWI— Install general station description fle (G5D) = Topology view | g Network view I} Device view 6]
. # v : ; T
50O ] o eerence e o [7] B & Qe [0 ERENE
L Global libraries » E g‘
g
¥ ] SetupTest @
ﬁtﬁdd new device L %
hﬁ'ﬁ Devices & networks 1 %
» m Common data =
] ij Documentation settings
F=Tre— EEses— ol

7. Inthe "Install generic station description files" dialog box, select the folder in which the

GSDML files are stored. Note: the GSD files are often provided in zipped folders, these must
be properly extracted before they can be installed.

m Browse For Folder @1

Source path: |C:'.Users'.RICH.OD1 \Docurnents|Profinet Setup guidelFirmware, config files etc'.sw-proﬁr‘ I:‘

Content of imported path

D File Version Language Status Infa » | Profibus Setup guide
D GSDMLV2 3-CT-UniDrive M-20140...  8/21/2014 . English Mot yet installed Control Tec... 4 Profinet Setup guide

. Manuals etc

. New
| old 3
My Music
» = My Pictures
& My Videos
# Saved Garnes

Install Cancel

8. Choose one or more of the .xml files from the displayed list, before clicking the Install

button.
Install general station description file %
source path: |C:'.Users'.RICH.OD1 \Docurnents|Profinet Setup guidelFirmware, config files etc'.si-proﬁd E;E
Content of imported path
File Version Language Status Info
GSDMLV2 2-CT-UniDrive 20140, 8/21/2014 ..  English Mot yet installed Control Tec...
Install 1 | Cancel |
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9. The files will then be installed and the Hardware catalog will be refreshed. Note: If any issues
occurred in installation the log file can be saved using the “Save log” to track down where
the errors have occurred.

X Install general station description file %
| ClUsers\RICHIO01\DocumentsIProfinet Setup guidelFirmware, config files etclsi-proﬁr‘ \1‘
Content of imported path Installation result
1 Message
0‘ Installation was completed successfully.
h 25% Installation of GSD files...
The installation may take some time.
Remaining time in minutes: 1
Save log | | Install additional files | | Close

10. You will find the new DP slave(s) installed by means of the GSDML file in a new folder in the
hardware catalog, as illustrated below.

Totally Integrated Automation

PORTAL
¥ Options (EE]
I
Ol
=
o
bt | Catalog z
=
®
| |
[ Fileer g
e )
» LWl Controllers -]
» [ HIM
v [ PC systems g
» [ Drives & starters o
» [l Metwork components %
» [ Detecting & Monitaring f'_
» [ Distributed 10 2
» [iJi Field devices )
hd '—L_[l COther field devices |
~ [ FROFINETIO g
vh_u Drives E
» [ Siemens AG =
~ [ Control Technigues [ |
~ [ Control_Technigues Ll
oo I
= o
» Ll Encoders =
s =3
b LI Gateway o

4 Ef. Ident Systems

» '—L_[l Sensors
» (Il PROFIBUS DP

NOTE
Installation of a GSDML file cannot be undone from within STEP7 / TIA Portal. For use of a different

release of GSDML files please refer to the built in information system to enable the revision of
GSDML file used to be amended. Found under:

Contents > Editing devices and network > Configuring devices and networks > Creating
Configurations
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