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Preface

Preface

Purpose of the guidelines

These guidelines will quickly familiarize you with the use of the ERTEC 200P evaluation
board in combination with the eCos operating system.

Target group of the guidelines

These guidelines are intended for software developers who want to use ERTEC 200P in
connection with the eCos operating system for new products. This requires the following
basic knowledge:

® Programming experience with C/C++

® Programming techniques such as multi-threading and callback routines
® Experience with PROFINET IO systems

® General knowledge of automation technology

® Basic familiarity with the STEP 7 configuration software

The developer is provided an evaluation kit consisting of an ERTEC 200P evaluation board
and a PROFINET IO software package that he can use to test his PROFINET 10 device
application with the eCos operating system.

Structure of the guidelines

These guidelines describe the ERTEC 200P evaluation board and have the following
structure:

e Section 1 Introduction

® Section 2 Scope of Delivery

e Section 3 Overview of the Guideline

® Section 4 Setting up the PROFINET 10 Device

® Section 5 Setting up the Automation System

® Section 6 First Steps with PROFINET 10 Device Communication
® Section 7 Application Examples

® Section 8 Creating Your Own Device

® Appendix: Abbreviations / Glossary of terms, References

These guidelines include the description of the PROFINET 10 stack for the EB 200P
evaluation board that is updated when needed. The current version is provided on the
Internet (http://www.siemens.com/comdec).
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Guide

The manual contains various navigation aids that allow you to find specific information more

quickly:

e A complete table of contents as well as a list of all figures and tables are provided at the
beginning of the manual.

® |n the appendix you will find list of abbreviations and a glossary, which define important
technical terms used in this manual.

e References to other documents are indicated by the document reference number
enclosed in slashes ("/No./"). The complete title of the document can be obtained from
the list of references in the appendix of the manual.

Conventions

Please observe notes labeled as follows:

Note

A note contains important information about the described product, about handling the
product or about a specific section of the documentation that requires special consideration.

Additional support

For questions regarding the use of the described module that are not addressed in the
documentation, please contact your Siemens partner or local offices.

Please send questions, comments and suggestions regarding this manual in writing to the
specified e-mail address.

In addition, you will find general information, current product information, FAQs and
downloads that can be useful on the Internet (http://www.siemens.com/comdec).

Technical contact for Germany / worldwide

Siemens AG Phone: +49 911 750 2080
ComDeC Phone: +49 911 750 4384
(http://www.siemens.com/comdec) Phone: +49 911 750 2078

Fax: +49 911 750 2100
E-mail: (mailto:ComDeC@siemens.com)

Office address: Postal address:
Wirzburger Str. 121 P.O. Box 2355
90766 Furth, Germany 90713 Furth, Germany

Guidelines for the Evaluation Kit ERTEC 200P PN 10 V4.0
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Technical contact for the USA

PROFI Interface Center
(http://www.profiinterfacecenter.com)

One Internet Plaza
Johnson City, TN 37604
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Introduction 1

PROFINET is an automation concept for implementing modular, distributed applications.
PROFINET allows you to create automation solutions, which are familiar to you from
PROFIBUS. PROFINET is implemented by the PROFINET standard for automation devices
and by the engineering tool (STEP 7, TIA Portal). This means you have the same application
view in engineering regardless of whether you are configuring PROFINET devices or
PROFIBUS devices. As a result, programming of the user program is almost identical for
PROFINET and PROFIBUS.

Siemens AG provides various development kits based on ERTEC 200P for PROFINET that
can be used for quick and inexpensive implementation of PROFINET IO devices. The
development kit assists users in developing their hardware and software.

The following circuit diagrams are stored on a CD for developing a PROFINET IO device
hardware:

® Complete circuit diagram for the EB 200P
® Minimum configuration for a PROFINET IO device

For developing a PROFINET IO device software, a PROFINET IO stack with a user example
is stored on a CD that includes the following functionality:

® Cyclic data exchange RT and IRT with a PROFINET 10 controller

® Send and receive diagnostic and process alarms, plug and pull alarms
e Handling I&MO...4 data

® Assignment of IP addresses and device names via PROFINET

® Fast startup functionality

e Shared Device

® Media Redundancy (MRP)

Sound knowledge of PROFINET 10 is required for implementing the firmware stack.

Guidelines for the Evaluation Kit ERTEC 200P PN IO V4.0
Programming and Operating Manual, 07/2013, AS5E03855331-02 9
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Scope of Delivery 2

2.1 Hardware Components
The hardware consists of the following components:
e EB 200P
— Evaluation board for implementing a PROFINET IO device

2.2 Software Components
The software consists of several CDs with the following content:
e EK-ERTEC 200P

— PROFINET IO Protocol Stack and application example for implementation of a
PROFINET IO device with the eCos operating system

— eCos V3.0 with Board Support Package for EB 200P
— GSDML V2.3 example file for integration in STEP 7 HW Config
— Documentation for the Evaluation Kit

— Eclipse 3.4.1 including GDB Hardware Debugger Support, e.g., for use of OpenOCD
JTAG debugger.

PROFINET IO Stack, application example and eCos are on hand as C-source code for a
PROFINET IO device.

2.3 Content and Target Group of the User Description
This document is intended for developers of PROFINET IO devices. It contains:
® Overview of the structure of the EK-ERTEC 200P
e Description and configuration of the required tools
® Description and creation of the user example
e Description of an executable PROFINET overall system
This documentation does not include:
® Overview of PROFINET
e Description of the PROFINET protocol

® Detailed description of the PROFINET 10 stack structure and processes

Guidelines for the Evaluation Kit ERTEC 200P PN 10 V4.0
Programming and Operating Manual, 07/2013, A5E03855331-02 11



Scope of Delivery

2.4 Other Information

2.4 Other Information

The included application example has been tested on an Evaluation Board EB 200P.

2.5 Required Tools and Components
Required tools and components:
e "Wireshark Network Protocol Analyzer" to record Ethernet data packets

e USB mini-B cable for connecting a terminal program on the PC (e.g. TeraTerm,
RS232-USB converter is integrated on the EB 200P)

e USB-RS232 driver included on the CD in the directory "\Tools\USB to RS232 driver"
e Ethernet cable

e JTAG debugger: Documentation and script files for an inexpensive OpenOCD-based
JTAG debugger can be found after installation of the evaluation kit product CD on your
PC in the subdirectory "...\PNIODevkit\OpenOcdDebug" or on the ComDeC website
(http://www.siemens.com/comdec).

PROFINET IO controller and engineering tool

e A PROFINET IO controller is not included in the evaluation kit; it must be ordered
separately. This could be, for example, a SIMATIC S7 CPU 317-2 PN/DP V3.2 or later. A
suitable user example is included on the product CD and can be adapted as needed to
other S7 CPUs.

Guidelines for the Evaluation Kit ERTEC 200P PN IO V4.0
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Guideline Overview 3

The figure below shows all the steps that are necessary:

Install the hardware and software
Set up the terminal (e.g. TeraTerm) and install the USB-RS232 driver from the CD
Commission the EB 200P and change the default MAC address, if necessary

Commission the PROFINET 10 controller and a suitable engineering system (not included
in the evaluation kit)

Import the GSD file into the engineering system
Create the configuration example and load it into the PROFINET controller

Create an executable PROFINET 1O device application and load it onto the evaluation
board (Note: An executable application example is already loaded on the EB 200P in the
delivery state and is automatically started when power is switched on to the EB).

Guidelines for the Evaluation Kit ERTEC 200P PN 10 V4.0
Programming and Operating Manual, 07/2013, A5E03855331-02 13



Guideline Overview

® Connect the PROFINET IO device to a PROFINET IO controller and test it

e Define your own device application and make adaptations to the GSD file, the
configuration, and the device application

14

PROFINET IO device

Install Eclipse development platform
and eCos operating system

Set up the terminal

Set up the
automation system

Connect EB 200P and make
connections

Prerequisite: Engineering Tool and
PROFINET IO controller available

Generate and import a GSD file and
sample project

Change optional MAC address of
the EB 200P

Generate and load the
device application

Connect PROFINET IO controller
and make connections

Load configuration for the
user program

First steps with
PROFINET IO device
communication

Conduct initial tests
based on the supplied application
example and the configuration
example

Create your own application

Define and create your own 10
module

Conduct and analyze the creation
of logs on the PROFINET 10 bus

Adapt and install the GSD file

Create your own engineering project

Figure 3-1

Adapt and compile the device
application and load it to the EB

Assign parameters to PNIO
controller

Conduct tests with modified
configuration

Overview: Required steps

Guidelines for the Evaluation Kit ERTEC 200P PN IO V4.0
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Setting up the PROFINET IO Device 4

Before you can create a PROFINET IO device you must first install the eCos operating
system with the PROFINET 1O device stack and the device application on a Windows PC.

We recommend using the Eclipse development platform, which is also described in these
guidelines. If you are using a different development platform, you must perform the
necessary adjustments.

Note on installation

Note

All setup and installation instructions in the following sections refer to the EB 200P
evaluation board.

4.1 eCos operating system and PROFINET IO Stack

411 Installation Instructions

The eCos operating system is royalty-free open source software.

Note

eCos has a special exception regarding the copyleft effect, for example, under the GNU
General Public License V2 (or later):

"As a special exception, if other files instantiate templates or use macros or inline functions
from this file, or you compile this file and link it with other works fo produce a work based on
this file, this file does not by itself cause the resulting work to be covered by the GNU
General Public License. However the source code for this file must still be made available in
accordance with section (3) of the GNU General Public License.

This exception does not invalidate any other reasons why a work based on this file might be
covered by the GNU General Public License.”

The terms of this license and other conditions must be met for use and transmission of eCos.
A set of license conditions that are found in eCos are provided in the "Readme_0OSS" file on
the EvalKit data medium in the section on eCos.

Guidelines for the Evaluation Kit ERTEC 200P PN 10 V4.0
Programming and Operating Manual, 07/2013, A5E03855331-02 15



Setting up the PROFINET 10 Device

4.1 eCos operating system and PROFINET /O Stack

4.1.2 Performing the Installation
1. Put the evaluation kit CD into the CD/DVD drive of your Windows PC.

2. Start the installation by selecting the "Install.bat" batch file in the root directory of the CD.
The following license agreements are displayed before the installation:

| LICENSES AGREEMENT l-i__l

@e% You should read all license files in path /doc/License of this EK-ERTEC
Y 200P PN 10 V4.0 Installation:

* AddOn_License_in_de.PDF / AddOn_License_ex_de.PDF
* ReadMe_055.pdf / LiesMich_0S5.pdf
* GeneralLicenseCenditions_V2_03 pdf

DID YOU READ ALL THE LICEMSE FILES AND AGREE WITH ALL OF
THEM?

| s || e

Figure 4-1 License agreements for installation of the eCos operating system

3. Click Yes to accept the license agreements. The installation will start.
(Click No if you do not accept the license agreements. Installation is aborted.)

“7& EK-ERTEC 200P PN IO V4.0 Installation =l

Evaluation Kit

Farent Path for Installation ll::.n" Choosze... !
Inztall -» | |

Figure 4-2 Evaluation kit software installation window for the eCos operating system

4. Use the Choose button to select the drive where the installation is to be performed. The
default setting is the C:/ drive.

Guidelines for the Evaluation Kit ERTEC 200P PN IO V4.0
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Setting up the PROFINET 10 Device

4.1 eCos operating system and PROFINET /O Stack

5. Start the installation with the Install button.
The following message appears on the screen:

s

# ' Installation

=

. ".I EK-ERTEC 200P PN IO V4.0 Installation finished. If you use Eclipse, run it
L' with 'C://PNIODevKit' as your Workspace.

——

.

Figure 4-3

Installation window for software requirements

6. Confirm with "OK" to continue the installation. The installation progress is displayed with

the progress bar.

7. Atthe end of the installation, you can choose whether you want to install Eclipse from the
CD as well. If you confirm this with Yes, a self extracting Zip file, "eclipselnstall.exe", is
started from the CD. Otherwise, the Eclipse installation is skipped.

In Winzip Self-Extractor, select a directory of your choice in which Eclipse is to be
installed and press "Extract" to continue installation.
When installation is finished, exit the WinZip Self-Extractor by pressing the Close button.

Result: The installation is performed in the selected path "Drive:\PNIODevKit" as shown in

the figure below.

*, Homegroup

1M Computer
&, Local Disk (C3)

9 items

=N B =
@U=| .+ Computer » Local Disk (C:) » PNIODevKit » ~ | 44 ||| Search PNIODEVKit o
Organize = Include in library = Share with - Burn Mew folder i== + [l IZ@J
- Favorites *  Name Date modified
Bl Desktop | .metadata 05.03.2013 10:08
& Downloads | Debug 26.02.2013 17:02
=il Recent Places ) ECOS 26.02.2013 17:02
3 | msys 26.02.2013 17:02
= Libraries . OpenOcdDebug 26.02.201317:03
3 Documents | pnio_src 05.03.2013 09:41
@ Music || build.sh 21.01.2013 10:08
= Pictures 5] buildShell.bat 21.01.2013 10:06
Subwersion || clean.sh 21.01.2013 10:09
B Videos

(L I

Figure 4-4  eCos installation directory

Guidelines for the Evaluation Kit ERTEC 200P PN 10 V4.0
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Setting up the PROFINET /0 Device

4.2 eCos with Eclipse development environment

4.2

4.21

18

eCos with Eclipse development environment

Installing the Eclipsed development platform

We recommend using the Eclipse development environment when developing your own
PROFINET IO device with the eCos operating system.

An Eclipse Version 3.4.1 with GDB Hardware Debugger Support (required for use of
OpenOCD JTAG debugger) is available on the product CD in the directory
"(...)\tools\eclipse".

Eclipse can be installed along with the EvalKit from the CD; the Eclipse installation directory
can be freely selected.

Since Eclipse does not make any entries in the Windows registry, the Eclipse installation
directory can be subsequently copied or moved as desired.

Eclipse is a royalty-free open source software, which can alternatively be downloaded from
the website (http://www.eclipse.org/downloads). Special Open Source license conditions
apply to the use of Eclipse.

Note
Users of Windows 7

Significantly longer generating times may result when used in combination with certain
antivirus scanners. In such cases, we recommend excluding the PROFINET generating
directories from the virus check through corresponding "exclude instructions” in the virus
scanner.

Information about reference platforms used for testing Eclipse can be found after the
installation of Eclipse in the Eclipse Release Notes file
"(...)eclipse\readme\readme_eclipse.html".

Guidelines for the Evaluation Kit ERTEC 200P PN IO V4.0
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Setting up the PROFINET 10 Device
4.2 eCos with Eclipse development environment

4.2.2 Setting up the Eclipse development platform

Setting up Eclipse

Note
Requirement for starting Eclipse

In order to start Eclipse IDE on your Windows PC, Java Runtime Environment JRE1.5 or
later must be installed. If the software is not installed on your computer, download it from the
website (http://www.java.com) and install it. The installation instructions can be found on the
same website.

1. Go to your "Eclipse" directory and run "eclipse.exe".
Eclipse starts with the following window:

= Workspace Launcher N Li—hj

Select a workspace

Eclipse Platform stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session.

Workspace: CAPNIODevKit - | Browse...

[7] Use this as the default and do not ask again

0K | | Cancel

Figure 4-5  Setting up Eclipse

2. In the "Workspace" line, enter the working directory (e.g. "Drive:\PNIODevKit") in which
eCos and the PROFINET 10 stack were installed. Confirm with OK.

Note

This window is opened each time Eclipse is started. If you always want to start with the
same settings, select the check box "Use this as the default ...". Then the window will no
longer be displayed.

Guidelines for the Evaluation Kit ERTEC 200P PN 10 V4.0
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Setting up the PROFINET 10 Device

4.2 eCos with Eclipse development environment

Once the workspace has been set up, Eclipse starts with the following dialog windows:

2 C/C++ - Pnio_src/application/App1_STANDARD/usriod_main.c - Eclipse Platform = | B |
i
File Edit Refactor Navigate Search Run Project Window Helpht 3 4 5
Hrigls @-8-d-@-ri Q-8 $-0-4- ™y BEE -~ %5 Debug \ [ Resource (g €/C++
TR C/Cr+ Proje 52\ A2 Search] = O (Clliiadimainets 3 S 5(® Make 52 _E Outiin| = 0
1 | B & @ WJ g i ® E&
N/ Pnio_src B i Qg— ~ 15 ECOS
@) Includes ‘ot i 3 . . &5 Pnio_src
@ tskma T RT and IRT have the same application interface for IO data exchange. @
& acp In our example only the DAP has its own INO data (this is mandatory). All other module
& applstartup (PDEV, IO-modules) don't have its own INO data (this is an option), s ey have to
(= application with the IM data of the next higher level. In our exsmple only the DAP has INOD data,
(= App_common s0 all other subslots respond with the INO data of the DAF.
(= Appl_STANDARD
[§] iodapi_event.c
[€] usriod_im_func.c
[ usriod_im_func.h
[€] usried_main.c #include "compiler.h"
= App2_DBAI #include "usriod cfg.h”
(= application.test
& cipe #if (EXANPL_DEV_CONFIG VERSION == 1)
&:cm #include "version dk.h"
& dep #include "pniousrd.h"
2 #include "bspadapt.h" = \
(= Debug_EB200P 7 o =
i edd a #include "iodapi_event.h" = Include Browser 52 =]
el #include "os.h" =
ol #include "os_taskpric.h” % |
(1o £ #include "usriod diag.h”
U lidp #include "usriod utils.h" |[Bre]ore | v wn
& lsa #include "usriod im_func.h" To displ “nclude ierarchy, di
o et B Pl e o display an include hierarchy, drop
= el it el a c/c++-file onto this view.
& mrp #include "iod cfgl.h”
> nare #include "iodapi_rema.h"
= oha #include "nv_data.h" >
(= pepnio_lsa ) W = )
(= Platform ——
S Hyii- =
= pndv
& pnio NG consoies 1o aisplay at this time.
(= pnio_api_inc
(= pnpb
& pof
(&= Size_EB200P
(& sock
& sys
(& sysadaptl
& tepip
(= trace_dk =
0° Writable Smart Insert 17:62

Project Explorer with the project workspaces C/C++ Projects, Include Browser
C/C++ Editor window with all open C and H files, e.g., usriod_main.c

Open perspective

Perspective: Resource

Perspective: C/C++ (default)

Dialog window. The following views are set by default: Make Targets, Outline

QPO

Dialog window. The following view is set by default: Console

Figure 4-6  Eclipse development platform with "C/C++" perspective
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4.2 eCos with Eclipse development environment

You can change the default setting and perspectives at any time or add views and
perspectives.

Add views Select the menu command Window > Show View > Others. Select the desired view and
click OK to confirm. The view will now appear in the dialog window. Now you can move the
view as described below.

Move views Select the view you want to move and drag it into the desired dialog window.

Add perspectives Click on the Open Perspective symbol and select the perspective you want to add. The
selected perspective is then displayed as a symbol at the upper right ("Perspectives").

Further steps
After initially installing eCos and Eclipse, perform the following steps once:
® Generating an eCos kernel for EB 200P |(Page 22)
® Setting the build configuration|(Page|23)
® Running the build process for the PROFINET 10 stack EB 200P (Page|24)
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4.2 eCos with Eclipse development environment

423 Eclipse: Generating an eCos kernel

Generating an eCos kernel for EB 200P
1. To do this, select the dialog window "Make Targets".

2. Call "build EB200P" (see figure below),
either by double-clicking on "build EB200P" or

by right-clicking on "build EB200P" and selecting the Build Make Target command from
the shortcut menu.

Result: The eCos kernel and the libraries for EB 200P are generated.

[El C/C++ Proje &3 % Search| — O
| C/C++ Projects |

|_'-1>¢|9v

. 25 ECOS
. 125 Pnio_src

"C/C++ Projects" view

'Make 22 BF outlin) — 8

a == ECOS
(@ build EB200P
(@ clean EB200P
(@) fullclean EB200P
. 2= Pnio_src

"Make Targets" view

With "clean EB200P", the object directories in the selected kernel are deleted.

With "fullclean EB200P", the build and include directories in the selected kernel are deleted.

Note

You only need to build the eCos kernel again if:
e The eCos kernel is modified

e ‘"clean EB200P" was called

e "fullclean EB200P" was called
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4.2 eCos with Eclipse development environment

424 Eclipse: Setting the Build Configuration

Setting the build configuration
1. Select the project folder "Pnio_src"and press the right mouse button.
2. Now select a build configuration (e.g. Build Configurations > Set Active > Size EB200P)

Result: The build configuration is now set for all subsequent actions.
The active build configuration is shown with a check mark (see figure below).

Note

The following build configurations are possible:
e Debug_EB200P: "debug" for EB 200P
e Size_EB200P: "optimized size" for EB 200P

- CfC++ - Pnio\_sr_tfaﬁl\ RD/usriod_main.c - Ecli

File Edit Refactor Mavigate 5earch Run Project Window Help

4 - |G gre- -G R-B- H-0-Q- &5 5 - =l AR SR SRR AR
'- C/C++ Proje X§ - ._?n Seard.;.' =Er @ usriod_main.c 23\ .
2| B £ |'"5. =) s s o '

o '[gé-ECOS i e e
l 'bc' e | 75 fF v NOTES:
> |
New y 1d IRT have the same application interface for IQ data exchange.
Go Into tr example only the DAP has itz own IMO dats (this is mandatory). .
- - o IO-modules) don't hawve its own INO data (this is an option), so
Open in New Window the IN data of the next higher lewvel. In our exsmple only the DAP
- 1l other subslots respond with the IMO datsa of the DAP,
Exclude from build... | AR A
Index b l ________________________________________________________________
T 1
Build Configurations >| Set Active » \/I}g\lDebug_EBmUP(EBZUUP Debug Firmware)
Make targets v | Build 3 2 Size_EB200P (EB200P Optimized Firmware)
I Build Project Delete resource cfgs...
Clean Project Maiiage
1
Remove from Context Ctrl+ Alt+Shift+ Down :‘vgrs ion_ak R

Figure 4-7  Setting the build configuration
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4.2 eCos with Eclipse development environment

4.2.5 Eclipse: Performing the PROFINET 10 Application Build

Performing the build process for the PROFINET 1O stack including the application for EB 200P
1. Press the right mouse button again in the "Pnio_src" project folder.
2. Select the command Build Project D

Result: The build process is started and a project folder is generated for the corresponding
build configuration.

e During the build process, the build progress is shown in the "Progress" window 3 and
information is shown in the "Console" window @.

= ¢/Ces - Pnio‘srclappﬁ:;nn/l«ppLSTANDARDMmain.{ - Eclipse Pla

File Edit Refactor Navigate Search Run Project Window Help
[ 4 @ @ &Sy -Er R B  F-O0-Q- OB S~ #] >l v R B %5 Debug (¢ Resource [Fg C/Ce+
FE| C/C++ Pr £3 0, % Navigator] = O |[ [ usriod_main.c 2 = B)(@ Make 2 5= outiin| = B
B £ @~ H aF
5 ECOS - &S ECOS
4[5 P @ build EB200P
3 New @ clean EB200P
o) o 5 @ fullclean EB200P
> €8] e S Pio_src
= Open in New Window
&
& Exclude from build
& Index »
& Build Configurations &
Make tarnete
g 1 "
- BuildRroject ety e
@& o
& | CONFIG_VERSION == 1)
xd nove from Context Ctrl+Alt+Shift=Down  ESrsion_dk.h"
&| [ Copy pieyszd e
& e spadapt . h
els bdapi_event.h"
| & Delete Sone
> & Move... 5 taskprio.h"
& = "
P Rename-. sriod_diag.h .
sriod utils.h" = c 5
& - < Includ (€ Progre 52
=/ Import.. 5riod_im_func.h” —
4 A aio_trace.h" Z*
4 Eport.. s »
> & bd_cfgl.h" #4) Synchronizing Task List (Sleeping
&| » Refresh bdapi_rema.h"
& b _data.h”
& Close Project [ e Apt.bv
- i Run As » pgadapt.h”
4’ Search Erform measure.h”
Debug As » =
Convert To... SLATFORM & PNIOD_PLATFORM ECOS_EB200P)
fNo seahrch Team s o o
rom the s L B
Compare With s B <tyg/hal/ertac2?up_reg.h>
® <cyg/kernel/kapi.h>
Restore from Local History... 2 <cyg/hal/hama_timer.h>
Properties Alt+Enter o -
e ] .
2 N
B Console 52 [ Properties &/ @&|#rB~-ri-=0
C-Build [Pnio_src]
#7%% Build of configuration Size EB200P for project Pnio_sre ###7
make -s -32 all
A il Y,
Inf: /Pnio_src

Figure 4-8  Performing the project build
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:

4.2 eCos with Eclipse development environment

The build process is complete when the progress bar that is displayed during the build
process is closed (see screenshot).

2 Bild Projet

= EI
Building project...
.
Invoking Command: make -5 -j4 all
[7] Always run in background
[Run in Background] [ Cancel l [ Details =

Figure 4-9  Progress bar during the build process
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4.2 eCos with Eclipse development environment

e [f the build process is successful, a folder is created in the "Pnio_src" project folder, as
selected in the build configuration. In our example, this is the folder "Size_EB200P"
(see figure below).

In addition to the object folders, the folder contains the two executable files that were
generated:

— PNIO4ECOS: executable PROFINET IO example (ELF file) for testing with a JTAG
debugger (start the firmware from RAM)

— ecos.bin: binary image file with executable PROFINET IO example for flash
programming (BIN file)

@ CiC+ i3 4 Searc | — O

& -

4 [= Size_ER200P -
» (= acp

; ‘ = ,;»,r'|
= o

> = appl_startup
: (= application
: (= application.test
> = clipc
> = cm
> = dep
= eddp
= evma
= gsy
» = lom
= lidp
> = Isas
- = mrp
> [ nare
= aha
= pndv
» [= pnio
. = pnpb
= pof
. = sock
& sys
. [= sysadaptl

m

= tepip
- = trace_dk
. = tskma
(¥ PNIOJECOS - [arm)

( |=| ecos.bin )

malkefile

objects.mk
=] PNIO4ECOS.map
@ sources.mk

= sock x
4 | (] 3

Figure 4-10 Project folder with Bin file and loadable file
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4.2.6

See also

4.2 eCos with Eclipse development environment

Editing the Application Example

The "Pnio_src" folder includes the "application" folder with various examples for a
PROFINET IO device. The following PROFINET IO examples can be selected:

Example Value Application file

RT Class 1, IRT Class 3 1 Usriod_main.c
Example for ERTEC 200P

DBAI example (Direct Buffer Access Interface) 2 Usriod_main_dbai.c

A sample application is selected in the "usrapp_cfg.h" file in the "application\app_common"
folder.

The RT/IRT example is set by default to:

#define EXAMPI, DEV CONFIG VERSION 1
The RT/IRT example includes the following PROFINET IO device functions:
e Slot 1 - 64 byte input module
e Slot 2 » 64 byte output module
® \/arious module-related diagnostics
® Process alarm
e |&MO...4 functions

If you make changes to your PROFINET IO device functions in the application folder, you
must perform the following steps:

1. Make any necessary changes to the application files and save the changed files.
2. Select the "Pnio_src" project folder and press the right mouse button.
3. Select the command Build Project, see|Figure 4-8 Performing the project build |(Page 24).

Result: The build process is started and all of the changed files are recompiled. After
completion of the build process, the loadable PROFINET 10 example device
("PNIO4ECOS") and the object file ("ecos.bin") are regenerated , see|Figure 4-10 Project
folder with Bin file and loadable file (Page 26).

Eclipse: Performing the PROFINET 10 Application Build (Page 24)
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4.3 Configuring the Terminal Program for Message Outputs

4.3 Configuring the Terminal Program for Message Outputs

In this example, the "TeraTerm" terminal program is used; it can be downloaded from the
Internet as freeware. However, "Microsoft HyperTerminal" can be used as well.

1. Start the terminal program.

2. Perform the setup of the serial interface. Make the following settings for this:

Tera Term: Senial port setup @

Baud rate: 115200 -

Data: '8 bit - | Cancel ‘

Parity: none -
Stop: 1 bit = Help

Elow control: none -

Transmit delay

0 msecjchar 0 msec)line

Figure 4-11  Serial port setup parameter for terminal

3. Click OK to activate.
4. Save the setup.
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4.4

441

4.4 Commissioning ET 200P

Commissioning ET 200P

Overview of the EB 200P Evaluation Board

Overview of connectors

Note
The EB 200P must be installed in the PC for correct operation.

Note
Connectors (except X1, X2 and X11) may only be plugged/pulled when power is switched
offl
X10 =
X50 S
X2
mX41 | @ X40 | m__ X831
Connector
Scheme X
2(4161|8
X80 3|57
X1
° X20
X
X X21
N
N
X22

I

X60

Figure 4-12 Overview of connectors for Evaluation Board EB 200P

Reference

For a detailed description of the Evaluation Board EB 200P, see /2/.
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4.4 Commissioning ET 200P

442 Establishing the Connections
The following adaptations need to be made to operate the Evaluation Board EB 200P:
1. Connect 24 V DC power supply to the X10 connector but do not switch it on yet.

2. Install the "RS232 via USB" driver for the PC from the CD. The driver is located in the
subdirectory "\Tools\RS232 via USB driver". Now follow the instructions in the installation
program.

3. Connect a free USB port of your PC to the USB port (RS232 via USB) of the EB 200P,
see terminal connection in Figure 4-12 Overview of connectors for Evaluation Board
EB 200P (Page|29).

Note

Use a USB mini-B cable for the serial connection.
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4.4 Commissioning ET 200P

4. Connect your JTAG debugger to the JTAG interface (X31) of the evaluation board as
shown in the figure below.

]
www.omontec.com

A montf,-c

| mnu}yn

2 m s m m W 8 a'w

PN T A LU R g L Sy LY L e TN T A
e Pt R M R W

Figure 4-13  Connecting the JTAG debugger to the evaluation board

Note: The jumper settings in the figure above are not those of the delivery state.

Note

In the delivery state, the evaluation board already has the example application on the
Flash and restarts automatically after power is restored. An update of the flashed
application is possible via Ethernet.

Documentation and script files for an OpenOCD-based JTAG debugger can be found
after installation of the product CD on your PC in the "Howto_use_Amontec_JTAGkey-
Tiny_on_EB200P.pdf" file in the "PNIODevkit\OpenOcdDebug\" subdirectory or on the
ComDeC website (http://www.siemens.com/comdec).

5. Connect a free Ethernet port of your PC to a switch port of the EB 200P (PN port 1 or
PN port 2).

Note

Only Ethernet cables no longer than 100 m may be used for the LAN connection to/from
the evaluation board.
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4.4 Commissioning ET 200P

6. Optional: To record Ethernet frames, connect the two TAP ports to a recording system.
The EB 200P has an integrated TAP, which can be used to record Ethernet frame traffic.
Connect the two TAP ports (port 1-A and port 2-B) each to a free port of the recording
system for Ethernet frames. This can be a PC with two free Ethernet ports, for example,
or a special hardware system for this purpose (e.g. CP1616 NetPROFI software).

Note

Only Ethernet cables no longer than 100 m may be used for the LAN connection to/from
the evaluation board.

7. When all connections have been made, switch on the power supply.

EK-ERTEC 200P evaluation kit with PROFINET IO controller
The figure below shows the wiring for the PROFINET IO example.

An Ethernet TAP is integrated in the EB 200P. It is connected in the communication path
between PROFINET IO controller and the PROFINET IO device. This TAP is used for
passive decoupling of Ethernet frames in a switched network (port 1 only). With the
Wireshark Network Protocol Analyzer, the PROFINET 10 data packets can be recorded and
analyzed.

COM1 = USB (Terminal)

JTAG
Debugge
Ethernet 3 = Wireshark
|—| Tap 1T USB
Tap 2 —F et 2 > Wireshark
EB 200P
P1
P2 ]
, =,
P1 [
PROFINET IO
canialen Ethernet 1 Engineering System
P2

Figure 4-14  Configuration of a PROFINET IO controller/device for EK-ERTEC 200P with any PROFINET IO controller

See also
Overview of the EB 200P Evaluation Board (Page 29)
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443

MAC address

4.4 Commissioning ET 200P

Setting the MAC Address

In the delivery state of the EB 200P, a default MAC address is stored in the Flash. This is the
same MAC address for all EB 200P modules. A unique MAC address is attached on the
nameplate of the module.

SIEMENS
8 c-O1014288
£n zoor

O0-1B-1A-83-TR-FO

Figure 4-15 MAC Address for Evaluation Board

This unique MAC address must be stored in the Flash on the EB 200P module. Changing
the MAC address can be started from the user example.
Perform the following steps.
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Changing the MAC address

1. Press the "N" key on the terminal, then <Enter>.
The following text appears on the terminal:

input Hac address

#ktBizp nv_data_restore:NuDat aType={4-

#kt done Bzp_nw_data_rostove ek

Current Ethernet address izt 00:0ezfc:b3:24:24

Hodify all 6 bytes (board unigque portion) of Ethernet Addrass
The first 3 bytes are nanufacturer’s default address block

2. Change the MAC address, as indicated on the nameplate:
Enter Byte 1 to Byte 6 of the MAC address in succession, as indicated on the nameplate.
After entering the 6th byte and pressing RETURN, the data are stored in the Flash.
The following text appears on the terminal:

oo - oo

le - Oa

Ac - Ac

b3 - b3

2 -2

2 -2

ztore neu Ethernet addeess 00:0e:Bc:b3:24:24

#ktBizp ny_data_store:HuDat aTypa=(He

#btBizp ny_data_store:MvDataTupa=0:0ata alrveady in Flashi#eer
#ktBizp_nu_data_nenf ootk

* *

* to activate tha nen nac addrassz, perford a systen vestart *
* *
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5.1 Setting up the automation system

The EB 200P device can in principle be operated with any certified PROFINET 10 controller.
On the CD you will find an example project for a SIMATIC CPU 317-2 PN/DP. It can be used
as a template for creating a configuration for another PROFINET 10 controller when needed.

If you use a SIMATIC CPU as controller, you must install STEP 7 as an engineering tool.

The PROFINET IO controller and the engineering system are not included in the evaluation
kit.

This section describes the basic steps for importing the example project for a SIMATIC S7
CPU 317-2 PN/DP included on the CD into the STEP 7 engineering system, installing the
GSD file and loading the configuration to the controller.

This documentation can only describe the basic steps. You can find more detailed
information about the PROFINET IO controller or the engineering system and how to operate
them in the user documentation for the respective product.
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5.2 Editing the project example for a PROFINET /0 device

5.2 Editing the project example for a PROFINET 10 device

Project example

The "SIMATIC_STEP7" directory on the EK-ERTEC 200P PN IO CD contains completed
STEP 7 projects suitable for the device application for a variety of application scenarios
(Real-time, IRT, MRP, Shared Device, Isochronous IRT Application). They contain:

® The bus configuration with SIMATIC S7 CPU 317-2 PN/DP controller and PNIO device
e Configuration of the inputs and outputs of the PNIO device

Tip: We recommend to use these examples unchanged for the first commissioning.

Editing a project example
1. Importing a project file in STEP 7

Open STEP 7 and import the file "Cpu317-2_EB200P_RT.zip". To do this, open the File
menu in STEP 7 and select the Retrieve command.

2. Opening and editing an RT project
In STEP 7, select the menu command File > Open.

In the "Open" window, select the desired project and open it with OK.

4 SIMATIC Manager - CPU317-2_EB200P_RT ===
File Edit Insert PLC View Options Window Help
0= 3% g 2| Bp |tk | < No Filter > hd
&8 CPU317-2_EB200P_RT -- C:\Program Files\Siemens\StepT\S7Prof\CPLALT 5 [ = |[ = =5
ER=7] CPU317-2 EB200P AT SIMATIC 300(1] S MPIT) B Ethemel(1)

=-EJ SIMATIC 3001)
=-[@ cru n7vaz
El-{z7] 57-Prograrmm(1]

Press F1 to get Help.

Figure 5-1 Opening and editing an RT project

Guidelines for the Evaluation Kit ERTEC 200P PN IO V4.0
36 Programming and Operating Manual, 07/2013, A5E03855331-02



Setting up the automation system

5.3 Editing a PROFINET 10 project with STEP 7 and loading it into CPU 317

3. Updating the hardware catalog

Select "SIMATIC 300(1)" in the opened project, right-click and select the "Open..."
command. This opens the hardware configuration tool, HW Config.

! HW Config - SIMATIC 300(1) =n E=R[==
Station Edit Inset PLC View Options Window Help
Dz 5" & & ain gl || 2| %8 [ w2
) SIMATIC 300(1) (Configuration) -- CPU317-2_EB200P_RT Sl
Find: | at] ol
Ethemet(1): PROFINET-I0-5 (100) ofi: _[stondad E
emet|l): -IL- em |
DR B _— --,ﬁ?%? PROFIBUS DP
1 . 22 PROFIBUS-PA
2 CPU 317 V3.2 3 (1) =020 =% PROFINET 1D
X7 MPLDP i .ﬁ.v {1 Additional Field Devices
X2 10C3173 - 200F -0 Gateway
X2P1IR Port 1 B HMI
X2P2R Port 2 23 140
3 - B DEVKIT
N RESYER TEC 200P Evaluation Kit
#-{Z ET 200ecn PN
B3 ET 200M
712 ET 200pm
{3 ET 2005
{3 ET 2005P
{3 SIMATIC PC-CP
{1 SIMATIC 57-CP
q | = = -0 Metwork Comparents
-2 Senzors
B0 Switching devices
:Iﬂ (1) eb200p-1 B SIMATIC 300
- - B SIMATIC 400
Slot Order number | address | O address | Diagnostic address: Comment -] SIMATIC PC Based Control 3007400
s o EEST 195 30E00-0YA0 i || @B, SIMATIC PC Station
i SPEET £
At 7 57T F
P GTEF F £
£4 Byte E 083 Fu <
64 Byte A 063 Fi
Press F1 to get Help.

Figure 5-2 Updating the hardware catalog

— Select the menu command Options > Install GSD Files.

— In the window "Install GSD Files > Browse", select the directory "\GSDML" on the
"EK-ERTEC200P_PNIO" CD and install the displayed GSD file by pressing the Install
button.
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5.3 Editing a PROFINET [0 project with STEP 7 and loading it into CPU 317

5.3
CPU 317

Editing a PROFINET IO project with STEP 7 and loading it into

The HW Config window displays the PROFINET IO bus configuration with the following

components:

Component Device name | Type Configured parameters
CPU 317 V3.2 | IOC317-a PROFINET IO controller IP: 192.168.20.171

EB 200P eb200p-1 PROFINET IO device IP: 192.168.20.182

Slot 1 - 64 byte input module
Slot 2 —» 64 byte output module

Input address 0 - 63
Output address 0 - 63

Tl HW Config - SIMATIC 300(1) = EoR (5
Station Edit Insel o’ C View Optio Window Help
D@ HyE || o =l
fll) SIMATIC 300(1) (Configuration) -- CPU317-2_EB200P_RT sl
Find | at o
=t ): PROFINET-I0-5; 100) Bofie: _|Standerd B
hemet(1): -10-System (
=00 WY CROFIBUS DP =
1 - -2 PROFIBUS-PA
1) eb -
2 CPU 317 V3.2 E (1) b0 =482 PROFINET 10
X1 MPLDP i .ﬁ,v {1 Additional Field Devices
X2 10C3173 " 200F {1 Gateway
X2PIR Port 1 23 HMI
X2P2R Port 2 = 110
3 - -3 DEVKIT
[=REE | ERTEC 200P E valuation Kit
B Standard, MRP
E Standard, no MRP
B E Standard, no PDEY =
-] ET 200eco PN
-1 ET 200M
-3 ET 200pro
-] ET 2008
-] ET 2008P
< m
-] SIMATIC PC-CP
- SIMATIC 57-CP
:J:I (1] eb200p-1 (] Network Components
[ ]
Slotl E Module e i i | address | O address | Diagnostic address: Comment B g S:vri]li;[i;g devisas
: CE - e e A L i || SIMATIC 300 T
L1 £ | m-E@ siMaTic 400
itih £ |6 SIMATIC PC Based Contral 3007400 -
GIEE" 7 =
64 Byte E 0..63 Fu <
64 Byte & 063 Fu
Press Fl1 to get Help. o
@ Save and compile
® Load configuration into controller
® Device name "eb200p-1" for the device in this example

Figure 5-3

38

Configuring a PROFINET device with EB 200P in HW CONFIG
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5.3 Editing a PROFINET 10 project with STEP 7 and loading it info CPU 317

To make changes to the configuration, follow these steps:
1. Make change

— Select the component you want to change and press the right mouse button. Select
"Object Properties".

— A window opens in which you can make your changes.

— After all changes have been made, close the configuration in the "Station" menu with
the command Save and compile (see figure above).

2. Download the configuration to the PROFINET 1O controller

— Connect all components as described in section Establishing the Connections
(Page 30).

— Download the bus configuration to the PROFINET IO controller by selecting the
Download command in the PLC menu.
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5.3 Editing a PROFINET [0 project with STEP 7 and loading it info CPU 317

3. Check the connected PROFINET IO nodes
— In HW Config, select the menu command PLC > Edit Ethernet Node.

File Edit Insert [PLC | View Options Window Help

D& | 2% &

E-&p CPUT-2_
E-E SIMATI
=-[ cr

Access Rights

Download

Cenfigure...

Compile and Download Objects...
Uplead to PG

Uplead Station to PG...

Copy RAM to ROM...

Download User Pregram te Memery Card

Save to Memory Card...
Retrieve from Memery Card...

Manage M7 System...
Display Accessible Modes

Change Module Identification...
CPU Messages...

Display Force Values
Monitor/Modify Variables
Diagnostic/Setting

PROFIBUS

 Edit Ethernet Node...
Assign PG/PC
Cancel PG/PC Assignment

Update Firmware

Update the Operating System...

Save Service Data...

Access address...

Displays the address of the node on Ethernet and allows you to modify it

Ctrl+L
Ctrl+K

= e |

Figure 5-4  Checking all Ethernet nodes

— Then click on the Browse... button. The configuration editor scans the Ethernet bus for
a few seconds and shows all PROFINET IO nodes available online with MAC address,
IP address (if available), device name and device type in the "Edit Ethernet Nodes"

dialog window.
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Setting up the aufomation system
5.3 Editing a PROFINET 10 project with STEP 7 and loading it into CPU 317

— Use the mouse to select the node you want to edit, and click OK to confirm
(see figure below).

Ethermet node

Modes accessible online

MALC address: a0-0E-3c-B3-27-1C Browse... |

Set P configuration

* Use IP parameters

Gatewmay
P addiess: |1 3216820182 * Do not use router
Subnet mask: |255_255_D_D " |se rauter
Browse Network - 2 Nodesz 2

Start
T

[ Fastzearch

i 1] | 3

Flash MAL address: 00-0E-8C-B0-71-3E
ok Cancel Help

Figure 5-5  Displaying all nodes in the network

4. Assigning a device name / IP address to a selected PROFINET IO node

— In the "Assign device name" box, enter the desired device name and assign it using
the Assign Name button (see figure below).

Note

If you change the device name, note the following:
e The device name must be unique within the plant.

e The device name on the device must match the one in the HW Config
configuration.

¢ In the user example, the device application is notified on the device when you
change the device name, and the new name is stored in the Flash.
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Setting up the aufomation system
5.3 Editing a PROFINET [0 project with STEP 7 and loading it into CPU 317

— To change the IP address, you need to set the "Use IP parameters" option in the "Set
IP configuration" field. Then, the desired IP address and subnet mask can be entered
and assigned by pressing the Assign IP Configuration (see figure below).

Note

Normally, the controller sets the configured IP address on the device when the device
name matches in the configuration and in the device. Therefore, setting the IP address
is not required here.

— Ethernet node

Modes accessible online

MALC address: 00-0E-8C-B3-27-1C) Browse... |

—Set IP configuration

{® Usze [P parameters

Gatewmay
IP address:
aderess |192'1EB'2D'182 % Do not use router
Subnet mask: |255_255_D_D g router
Address: I
" Obtain IP address from a DHCP server
— Identified by
& Client D WAL address " Device name
Client 10:

Agzign IP Configuration |

—Aszign device name

Device name: eb200p-1 Azzigh Mame |

— Reset to factomn settingsz

Reszet |
|

Figure 5-6  Assigning a device name and IP parameters
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First steps with PROFINET IO device communication

This section describes the first steps toward your own device. We recommend leaving the
provided device example and configuration unchanged when conducting initial tests. The
example was tested on the EB 200P hardware platform. After you have familiarized yourself
with the general PROFINET IO features, you can gradually customize your own device.

6.1 Starting the PROFINET IO device communication

The following requirements must be met:

® (Cables have been installed and the power supply for the components is switched-on, see
section Establishing the Connections|(Page 30).

® A terminal program (e.g. TeraTerm) is started on the PC and adapted to the appropriate
RS-232 interface (COM port) (see settings|Configuring the Terminal Program for
Message Outputs|(Page 28)).

® The controller configuration has been loaded and the controller example application has
been started.

The following lines of text have been output on the terminal, providing information about the
process, for example:

® Restore data from non-volatile memory

e |nitialization completed and application is started

#tBep_nv_data_restore:HuDat aType=2it
w4 done Bep_nv_data_restore  #e
#tBep_nv_data_restore:HuDat aType={#tt
w4 done Bep_nv_data_restore  #e
#tEep_nv_dat a_nenf roetr

#tBep nv_data_restore:HuDat aType={#tt
w4 done Bep_nv_data_restore  #e
#tEep_nv_dat a_nenf roetr

#tBep nv_data_restore:HuDat aType={#tt
w4 done Bep_nv_data_restore  #e
#tEep_nv_dat a_nenf roetr

#tBep nv_data_restore:HuDat aType= 3tk
w4 done Bep_nv_data_restore  #e
HREHA OATH STORE total Bufsize=700
SubF lugResponzeldl = OF

SubF lugResponzelll = OF

SubF lugResponzel2] = OF

SubF lugResponzel3] = OF

SubF lugResponzeld]l = OF

SubF lugResponzal5l = OF

SubF lugResponzeldl = OF

SubF lugResponzel?] = O
#tEep_nv_dat a_nenf reetr
#tEep_nv_dat a_nenf roetk

AutoFlash Task started...

TCP interface initialized

TCP interfaca wait on connect ion...
PHIO DEVKIT appl.-exanpla no.9, Y4.0.100.1, 2012-12-21 10:57
SYSTEH STRRTUP FIMISHED, OK

At this time, the startup of the PROFINET IO stack completed and the communication
between controller and device starts automatically.
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First steps with PROFINET /O device communication

6.1 Starting the PROFINET /0 device communication

The following information is displayed on the terminal when a connection is established,
for example:

® Number of modules and module information
e End of the configuration (for each submodule)

e First valid data or IOxS from PNIO controller received (for each submodule)

HCONNECT_IND HostIp = Dx0 AR = 0 AR tupe = 16
HONHERSHIP_IHD AR = 1 nunber of subnodules = &
Api=0 Slot=0 Sub=1 HodID=3 SubID=1 DunSeszKey=1025 izHvaong=0
Api=0 Slot=0 Sub=32768 HodID=3 SubID=2 DunSessKeu=1025 izHvaong=0
Api=0 Slot=0 Sub=32769 HodID=3 SubID=3 DunSessKeu=1025 izHvaong=0
Api=0 Slot=0 Sub=32770 HodID=3 SubID=3 DunSessKeu=1025 izHvaong=0
Api=0 Slot=2 Sub=1 HodID=42 SubIl=1 OunSezzkey=1025 izHrong=0
#obtBizp ny_data_store:MvDataTupa=2:0ata alrveady in Flashi#eer
#HPARAH END for Api=0, Slot=0, Sub=1, ArHndl=1, Seszion=1025
#HPARAH END for Api=0, 5lot=0, Sub=32768, ArHndl=1, Seszion=1025
#HPARAH END for Api=0, 5lot=0, Sub=32769, ArHndl=1, Seszion=1025
HPARAH END for Api=0, 5lot=0, Sub=32770, ArHndl=1, Seszion=1025
#HPARAH END for Api=0, Slot=2, Sub=1, ArHndl=1, Seszion=1025
HREHR SHADOH HEH STORE total nensize=700
#btBizp _ny_data_store:HuDat aTypa=3dck
AR IN-Data event indication veceived, AvHndl = Oh, Seszion = Oh
ned I0 controller provider status = 080 in zlot 2, subzlot 1
#btBizp_ny_data_stora:MvDataTupa=3:0ata alrveady in Flashi#eek
{HCONNECT_IND HostIp = D«0 AR = 1 AR type = 1
HONHERSHIP_IHD AR = 2 nunber of subnodules = 1
Api=0 Slot=1 Sub=1 HodID=48 SubID=1 OunSezzkey=1026 isHrong=0
ned 10 controller provider statuz = 080 in zlot 2, subzlot 1
#HPARAH END for Api=0, Slot=1, Sub=1, ArHndl=2, Seszion=1026
AR IN-Data event indication veceived, AvHndl = 1h, Seszion = Oh
e I0 controller consuner status = 0x80 in slot 1, subslot 1

A PROFINET 10 bus recording was carried out for startup. This file can be opened with the
Wireshark Network Protocol Analyzer and analyzed.

Bus recording, see file attachment "Start_Up_RT.pcap".
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First steps with PROFINET /O device communication

6.2 Testing the PROFINET [0 device communication

6.2 Testing the PROFINET 10 device communication

Various PROFINET 10 features can be activated/deactivated with the keyboard inputs.
To display the Help menu, enter ? on the terminal.

The following list appears with the following information (for example):

Start Help menu

Send PN IO process alarm

Activate/deactivate PN 10 diagnostics

Display IO data
Switch LEDs
Set MAC Address

Plug and pull modules/submodules

COHHAMD LIST  PHIO DENKIT appl.-exanple no.9, ¥4.0.100.1, 2012-12-21 10:57

CONTROL:
!a 1

This list can be expanded by the user. See files in the folder "application™:

zehd process alavn on slotd, subslotd

zend channel diag-alarn *line break® appearddisapp. on slotl, subsl.d
zohd generic diag-alarn appeav/disapp. oh slot?, subslotd
zohd axtended channal diag-alavn appearsdizapp. on slot2, subsl.l
increnent /decrenant input data walues

doutload fivnuare wia TCP and store into flash

zohd upload alavh (backup) to ipar-zerver

zohd vetrieval alarn [restore) to ipar-zerver

print cyclic io data

zot R5232 output trace lewel

zot HEH output trace lewel

zot LED (1..H, O:alll on

zot LED (1..H, O:alll off

zot HAC address and stove in flash

ehabla user printf output on serial consale

dizable user printf output

plug a subnodula

pull a zubnodula

zot trace level for a package

zot trace leval for a single subsusten

Heasure systen perfornance

Parforn Susten Reboot

o "\App1_Standard\usriod_main.c "
e "App2_DBAlusriod_main_dbai.c"

Familiarize yourself with the PROFINET 1O protocol:

1. Activate a selection of commands in the command list and record them with the

Wireshark Network Protocol Analyzer.

2. Then analyze the recorded commands.
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First steps with PROFINET /O device communication

6.2 Testing the PROFINET [0 device communication
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Application Examples 7

The evaluation kit includes various application examples for establishing a PROFINET IO
communication between a controller and a device (EB 200P). The examples are compatible
with each other ("ready to use") and affect the following functionalities:

RT communication

IRT communication

IRT communication with isochronous application

Media Redundancy (MRP)

Shared Device, i.e., access of two controllers to one device
TCI

PROFlenergy

A suitable device application example (see Examples for Device Applications |(Page|48)), a
GSD file (see GSD files|(Page 59)) and a configuration (see Controller application examples
(Page 60)) are always included on the CD with regard to these functions from the user
perspective (use cases). The combination of suitable device user examples and
configuration (e.g. for SIMATIC CPU 3xx) is documented in the respective use cases.
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Application Examples
7.1 Examples for Device Applications

7.1 Examples for Device Applications
Three different application examples are implemented in the source code in the "Application"
directory; they differ mainly in the way they access the 10 data.
® The example code for access via the standard interface (Sl) is stored in the
"App1_Standard" subdirectory.
® The code for the 10 data access via the Direct Buffer Access Interface (DBAI), on the
other hand, is stored in the "App2_DBAI" directory.
e "App3_lsoApp" contains a user example for IRT with isochronous application, including
the T_IO_Input and T_IO_Output handling.
All common files that are shared by the user examples are contained in the"App_common"
directory.
All functions, such as RT/IRT mode, PROFlenergy, redundancy, etc. are integrated in these
examples. If necessary, certain compiler switches in header files, which are either stored in
the application directory itself or in the system adaptation "(...)\sysadapt1\cfg," will have to be
changed.
[E=H =5
@Uv| . ¢ Computer » Local Disk (C) » PMNIODevKit » pnic_src » application » App_common v|$¢|| Search App_common o
Organize « oo Open ~ Burn MNew folder =~ 0 IZE}ZI
. pnioc_src i MName : Date medified Type Size i
. .metadata . . o ) o
. ﬂ iodapi_event.h 31.01.2013 10:43 C/C++ Header TEB
. settings - - 71 N r G
ﬂ iodapi_log.c 17.01.201313:25 C Source o KB
§ acp R : 0 9017 15+ CCnire
iodapi_rema.c 18.10.2012 15:45 C Source 8 KB
| appl_startup _ _
— ] perform_measure.c C Source 8 KB
, application o
ﬂ perform_measure.h C/C++ Header 3 KB
) clrpc p . =
[5] PnUsr_Api.c ouUrce 48 KB
. Cm = R — = -
- 3 ﬂ PnUsr_Api.h 0 C/C++ Header 7KB
J e [ Tep_Flash_fw.c 141120121257 C Source 10 KB
| Debug_EB200P - o - _ i
g Tep IFc 23.10.201211:27 C Source 10 KB
J eddp . - . ==
] Tep IF.h 08 10 14:16 C/C++ Header 2 KB
. BEvma - - -
n usrapp_cfg.h 22.02.201313:32 C/C++ Header TKB
i ﬂ = 27 017 202 0@=A0 I . -
; usriod_cfg.h 22.02.2013 08:40 C/C++ Header G KB
J o - - - F—— e
- ﬂ usriod_diag.c 07.11.2012 08:53 C Source 14 KB
el ﬂ usriod_diag.h 10.10.2012 13:26 C/C++ Header 6 KB
i 53 x el nierind DF ¢ 14 10 7017 1241 £ Snnree 3] KR i

h usriod_cfg.h  Date modified: 22.02.2013 08:40 Date created: 26.02.2013 10:41

C/C++ Header Size: 7,84 KB

Figure 7-1 Configuration file "usriod_app.h"

Other examples "App3_xxx", "App4_yyy", etc. can be integrated. The selection of the user
example is made with the compiler switch, for example

#define EXAMPL DEV CONFIG VERSION

in the "App_common\usrapp_cfg.h" file.
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Application Examples

7.1 Examples for Device Applications

The user examples are operated with a terminal program, which is connected via USB to the
UART of the ERTEC 200P (terminal X11). The interface parameters of the UART are:

"115 kBaud, 8bit data, no parity, 1 stopbit, no flow control"

The basic structure of the samples and the control console are largely the same. They each
consist of two tasks "mainAppl()" and "Task_CyclelO," which are each contained in the file
"usriod_main.c" (Sl) or "usriod_main_dbai.c" (DBAI). The functions of these tasks are to:

® "mainAppl()":
Initialize and start of the PNIO stack

Transfer the actual module configuration to the PNIO stack
Create and start "Task_CyclelO"

Operate the console interface in a continuous loop
o "Task_CyclelO()"

— Reads the output data from the PROFINET IO controller and transfers it to the
physical outputs, returns the IOCS value to the stack (the IOCS indicates whether the
output data could be processed correctly).

— Reads the physical input data and transfers it together with the Provider State IOPS to
the PROFINET IO stack (the IOPS indicates whether the read data is valid).

— Wait until the next cycle

Note

It is important that all tasks which communicate with the PROFINET stack via the user
interface are created with the function "OsCreateThread()", and that they are assigned
a message queue with "OsCreateMsgQueue()".
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Application Examples

7.1 Examples for Device Applications

711 Device application example for the standard interface (Sl)

This application example is stored on the Flash of the evaluation board in the delivery state
and starts automatically when the power is switched on. In addition, an executable image is
stored in the subdirectory "\BootableBinary".

The "SI" is based on a callback concept, which means a separate callback function is
executed for each submodule after activation of an IO data communication (read or write).
The handling is very easy for the application because it does not have to know the structure
of the IOCR or have to manage the individual Application Relations (ARs). The relationship
with the data from the perspective the application is data-submodule based.

However, the "DBAI" has an AR and IOCR based application perspective regarding the data.
The application must manage each of ARs and carry out a separate exchange of data for
each AR. For this purpose, the application keeps the pointer on the input and output IOCR
and can read and write the IO data or the IOPS/IOCS directly contained therein. This
requires, however, that the application recognizes the individual ARs as well as the structure
of the data IOCRs contained in these. The application receives these via the connect
message frame.

Additional information about SI and DBAI can be found in the interface description /3/.

A manual for this example can also be found in section First steps with PROFINET 10 device
communication (Page 43).

@Q:I « PNIODevKit » pnio_sic b application » Appl STANDARD « [ 43 || search App1_STANDARD o

Organize * en Open Burn Mew folder 4= = E] (7]

msys it MName Date modified
OpenOcdDebug

4 pnio_src

=

51 iodapi_event.c 01.03.2013 10:56
07.02.2013 11:05
04,2012 14:55

02.201312:17

=]

] usriod_im_func.c
ﬂ usriod_im_func.h

2] usriod_main.c 2

settings

fary

3
o Ly

acp
appl_startup

4 application

m

App_commaon
Appl_STANDARD
App2_DBAI
App3_lsolpp

clrpe

cm

dep

Debug_EB200P

eddp

evma

usriod_im_func.c Date modified: 07.02.2013 11:05 Date created: 19.03.2013 07:39
C C Source Size: 28,6 KB

- 4 e I

Figure 7-2  Files of the Standard Interface Example (SI)
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Application Examples
7.1 Examples for Device Applications

This application example is included, if

# define EXAMPL DEV CONFIG VERSION 1

is set in the "\Application\App_Common\usrapp_cfg.h" header file.

71.2 Device application example for the Direct Buffer Access Interface (DBAI)

The specific source code for this application example can be found in the directory
"(..\Application\App2_DBAI".

@1\;‘;?| « PNIODevKit » pnio_src » application » App2_DBAI - |4¢|| Search App2 DBA! jel

Organize =

4 P

Include in library = Share with « Burn

msys ot
OpenOcdDebug

nio_src
settings
acp
appl_startup

application

m

App_commaon
Appl_STANDARD
App2_DBAI
App3_lsolpp

clrpe

cm

dep

Debug_EB200P

eddp

evma

3 items

Mew folder

MName

51 iodapi_event_dbai.c
] usriod_dbai.h

51 usriod_main_dbai.c

e

]

Date modified
01.03.2013 10:56
29.11.201215:06

28.02.201312:18

Figure 7-3

Files of the DBAI example

This application example is included, if

# define EXAMPL DEV CONFIG VERSION 2

is set in the "\Application\App_Common\usrapp_cfg.h" header file.
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Application Examples

7.1 Examples for Device Applications

7.1.3 Device application example for an isochronous application with IRT

The specific source code for this application example can be found in the directory
"(..)\Application\App3_IsoApp".

@U?| . <« PMIODevKit » pnio_src » application » App3_lsolpp - |4¢|| Search App3_lscApp ,Ol

Organize = Include in library = Share with « Burn Mew folder = = @ IZ@ZI

/ msys it MName Date modified
. OpenOcdDebug

. [&] iodapi_event_iscapp.c 01.03.2015 10:56
4 || pnio_src

) ] usriod_main_iscapp.c 28.02.201312:19
. settings

| acp
. appl_startup

4 | application

m

. App_common
., Appl_STANDARD
. App2 DBAI
. App3_lsolpp
¢ 0 crpe
, cm
» e dep
. Debug_EB200P
¢ . eddp
| evma

2 items

Figure 7-4  Files of the IsoApp example

This application example is included, if

# define EXAMPL DEV CONFIG VERSION 3

is set in the "\Application\App_Common\usrapp_cfg.h" header file.
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7.2 Functionality from the user perspective (use cases)

7.2 Functionality from the user perspective (use cases)

7.21 Use Case RT

The standard interface example "App1_Standard" and the example for direct buffer access
"App2_DBAI" can be used unchanged for RT.

For the configuration, use the "xxx_RT.zip" project file that is compatible with your controller,
see section|Controller application examples|(Page|60).

7.2.2 Use case IRT (without isochronous application)

The standard interface example "App1_Standard" can be used for RT as well as for IRT. In
principle, the configured standard 10 modules of this example application can also be used
for both RT and IRT.

For the configuration, use the "CPU317-2_EB200P_IRT.zip" project file or a project file that
is compatible with your controller, see section|Controller application examples|(Page 60).

If you also need an isochronous application for IRT that correctly handles the T_IO_Input and
T_lO_Output values configured in the engineering, there is a special application example for
this in the evaluation kit, see section|Use case IRT with isochronous application.|(Page 54).

Note

The display of console messages as well as a connected JTAG debugger can affect the
sequence timing of the software. This may cause problems in IRT mode with short cycle
times (e.g. 250 ps). In this case, deactivate the console messages or remove the JTAG

debugger.
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7.2 Functionality from the user perspective (use cases)

7.2.3

54

Use case IRT with isochronous application

You can synchronize the application to the bus clock with high precision when using an
isochronous PROFINET application. In this case, the so-called T_IO_Input and T_IO_Output
values are set by the application using a special startup record (IsochronousModeData,
record index 0x8030), which is configured by the engineering system. It is then possible to
sample input signals across all devices at a precise, predetermined point in time
(T_IO_Input) and to activate output signals at a precise, predetermined point in time
(T_IO_Output). The two parameters "T_IO_Input" and "T_IO_Output" are delay parameters
that specify the delay at the start of the cycle (NewCycle).

The device example application "App3_lsoApp" is provided for this application. It uses
special input-output modules from the GSD file, which are only permitted in IRT mode and
which work isochronously.

For the implementation of T_IO_Input or T_IO_Output time constraints, it is possible to use

various GPIOs (1 to 7) which trigger an output pulse with a programmable delay at the start
of the cycle (Newcycle). In similar fashion, it is also possible to install interrupt routines that
call a user-specified callback routine with a programmable delay at the start of the cycle.

You can find more information about the technological relationships in the PROFINET 10
Specification /5/ and in the interface description /3/, section "Isochronous application with
IRT, T_Input and T_Output evaluation”.

For the configuration, use the "CPU317-2_EB200P_IRTIsoApp.zip" project file or a project
file that is compatible with your controller, see section Controller application examples
(Page 60).

Note

The display of console messages as well as a connected JTAG debugger can affect the
sequence timing of the software. This may cause problems in IRT mode with short cycle
times (e.g. 250 ps). In this case, deactivate the console messages or remove the JTAG

debugger.
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7.2.4

7.2 Functionality from the user perspective (use cases)

Use Case Tool Calling Interface (TCI)

Controller application and CPD tool

An executable application example for TCI can be found on the CD in the directory
"(..)\tools\TCI". It includes a CPD example tool that establishes a connection with the
PROFINET device EB 200P via the STEP 7 communication server and then writes or reads
a 4 byte example record (record index 50) to/from the device. The contents of the 4 byte
record can be changed on the CPD Tool screen.

The CPD tool was created with Microsoft Visual Studio 2008; a corresponding project
"S7TClITest.dsp" as well as the source code is located in the directory
"\tools\TCNCpdToo\MSVC".

A guide for CPD tool is available on the CD in the directory "tools\TCN\CpdTool\doc".

STEP 7 must be installed with communication server functionality and started on the PC on
which the CPD tool runs.

Device application

See also

The TCl is included in the standard application example "App1_Standard", which means that
it must be loaded and started on the device.

The TCI example works in the following way: When a write record request on record index
50 is received, an example record with a length of 4 bytes is stored and can be read back
when a corresponding read record request is made on the same index.

A message is displayed on the console interface for each write/read of the record.

Note

STEP 7 V5.5 SP3 or later is required to communicate with the device via the communication
server and the device tool.

Controller application examples (Page|60)
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7.2 Functionality from the user perspective (use cases)

7.2.5

Use Case PROFlenergy

Device application

56

The PROFlenergy functionality is included in the application examples standard interface
("App1_Standard") and DBA interface ("App2_DBAI"). There, the PROFlenergy services are
mapped in accordance with specification for record read and write requests which are based
on the record index 0x80a0. The sequence is generally the following:

1. A record write request is sent to the PROFINET device with index 0x80a0.

2. The response is polled by one or more record read requests with index 0x80a0 until the
command is terminated with or without error feedback.

The "PROFlenergy_RequestHandler()" function is therefore selected for the record write
request to index 0x80a0 in the application example (standard interface and DBA Interface).
The data of the request is temporarily stored in a data structure, since it is required on the
same index for the next record read.

The response to the request is configured in the "PROFlenergy_ResponseHandler()" which
is executed for a record read request with index 0x80a0.

A message is displayed in the terminal program for the individual PROFlenergy services as
an example. Since the example illustrates only the principles of PROFlenergy, "request
completed" is returned as the first response. A process simulation with a timer is not included
here to keep the example simple.

For the configuration, use the "xxx_RT.zip" project file that is compatible with your controller,
see section|Controller application examples|(Page 60).
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o[BS
@Qv| . v Computer » Local Disk (C:) » PNIODevKit » pnic_src » application » App_common v|‘f| Search App_common ,Ol
Organize v oo Open Burn Mew folder g== - E:l ':@'
| msys g Mame . Date modified Type Size
' OpenOcdDebug ] iodapi_event.h 31.01.2013 10:43 C/C++ Header 7KB
] L ] iodapi_log.c 1701201313:25  CSource 6 KB
S e @ fodapi_rema.c 18.10.2012 15:45 C Source KB
¢ settings B perform_measure.c 15102012 16:27 C Source 8 KB
1 1] perform_measure.h 15.10.2012 16:20 C/C++ Header 3KB
J appl._sta.rtup 2] PUsr_Api.c C Source 45 KB
4 | application 1] PnUsr_Apih C/C++ Header TKB
- App_common = <] Tep_Flash_fw.c LOIKE
| Appl_STANDARD &) Tep e o kE
, App2_DBAI B Tep IFh 2 KB
| App3_lsofipp | usrapp_cfg.h 332 C/C++ Header TKE
} e 1] usriod_cfg.h 220220130840  C/C++ Header 8 Ke
o ] usriod_diag.c 071120120853  CSource 14 KB
y dep 1) usriod_diag.h 101020121326 C/Ce+ Header 6 KB
# Debug EB200P ] usriod_PE.c 140920121341  C Source 38 KB
§ cddp 0] usriod_PE.h 31.08.2012 09:54 C/C++ Header 12 KB
L Eme €] usriod_utils.c 040220131558 CSource 26 KB
JERY < [ usriod_utils.h 2911.2012 14:06 C/C++ Header 6 KB
h usriod_cfg.h  Date modified: 22.02.2013 08:40 Date created: 26.02.2013 10:41
C/C++ Header Size: 7,84 KB

Figure 7-5  Application file for the PROFlenergy example

The actual PROFlenergy functionality is implemented in the module
"(...)\application\usriod_pe.c". Data structures of the PROFlenergy services are implemented
in the header file "(...)\application\usriod_pe.h".

Controller application

For the configuration, use the "CPU317-2_EB200P_RT.zip" project file or a project file that is
compatible with your controller, see section Controller application examples |(Page 60).

The function blocks FB815 (Start_Pause, End_Pause) and FB816 (open PE interface for
PE_QUERY_MODES, PEM_STATUS, PE_IDENTIFY, etc.) are included in the STEP 7 user
program for the SIMATIC S7-300. These are selected in OB1 and can be started from a

memory bit:

FB815 START_PAUSE memory bit 210.0
FB815 END_PAUSE memory bit 210.1
FB816 OPEN INTERFACE memory bit 220.0
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7.2 Functionality from the user perspective (use cases)

7.2.6

Use case Media Redundancy (MRP)

Device application
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The standard interface example "App1_Standard" must be used in this case. The two ports
of the EB 200P can be configured in the configuration as ring ports.

MRP capability is set by the a transfer parameter in the function of the user interface
"PNIO_device_open()". The activation of the MRP functionality takes place via the
engineering in the configuration tool.

If MRP capability is the default setting, ports 1 and 2 are defined as ring ports so that the
device can be configured as a node of the MRP ring in the engineering system.

In addition, an MRP-capable DAP (DAP3) must be plugged into slot 0 in the application. It
includes the MRP client functionality, but not the MRP manager functionality.

The MRP capability is automatically set in the device application based on the example DAP
(2 or 3) that is loaded. The DAP is stored in the Flash (REMA data) if REMA is activated so
that the software automatically starts up with the correct DAP at the next startup (and all
thereafter).

For the configuration, use the "CPU317-2_EB200P_MRP.zip" project file or a project file that
is compatible with your controller, see section|Controller application examples|(Page 60).

A SIMATIC CPU 317-2 PN/DP with 2 Ethernet ports is used as the controller; it is connected
to an EB 200P as a ring.

Note

A CPU firmware version of 3.2 or higher is required for MRP functionality.

Note

In order to safely avoid a possible ring closure during startup of a MRP device, an additional
waiting period of 1.65 s is implemented in the PROFINET stack for the second ring port of
the EvalKit before link-up takes place on this ring port.

Note
Media redundancy and Fast StartUp

Fast StartUp (FSU) is not possible if media redundancy is activated. In addition, if the MRP
capable DAP3 is plugged at the same time FSU is to be activated, then the PROFINET 10
controller must send a startup record at connect to switch off MRP. Otherwise FSU will not
function. If the PROFINET 1O controller cannot send this "MRP off" record, the MRP
capability (see function "PNIO_device_open()") may not be activated on the device, which
means DAP2 must be plugged for this example.

For this use case, DAP2 and DAP3 must have the same properties except for MRP
capability (switched on in DAP3 and switched off in DAP2).

If the MRP capability is configured, but there is still no REMA data for the PDEV available on
the device, then it will always start up with activated MRP as the default setting. This is
necessary in order to avoid a logical ring (circulating frames) for unconfigured nodes during
initial startup.
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7.3 GSD files

7.2.7 Use Case Shared Device

Shared Device operation is possible in principle in RT and IRT mode. But two IRT
connections cannot be activated at the same time, which means one of the two must be
configured as an RT connection in this case.

The standard interface example "App1_Standard" can be used unchanged for RT or IRT with
a shared device. The DBAI example cannot be used, however, because it does not include
the management of multiple ARs. This can be upgraded by the user accordingly if
necessary.

For the configuration, use the "CPU317-2_EB200P_Shared.zip" project file or a project file
that is compatible with your configuration, see section Controller application examples
(Page 60).

Two SIMATIC CPUs 317-2 PN/DP with two Ethernet ports each are used as controllers.

Note

A CPU firmware version of 3.2 or higher is required for Shared Device functionality.

Note

If the sync master of a shared device (which is operated with IRT with "high performance")
fails, it may cause the shared device to briefly fail when other 10 controllers try to access it.

7.3 GSD files

A GSD file is stored on the CD in the directory "(...\GSDML" for the EB 200P Evaluation
Board.

The GSD file contains the following DAPs (Device Access Points):

DAP1  only for outdated PROFINET IO controllers without PDEV
DAP2 Standard DAP without MRP, without Shared Device
DAP3 Standard DAP + MRP + Shared Device

In addition, special IRT modules are configured in the GSD file for highly dynamic motion
control applications in which all inputs and outputs of the devices of an IRT domain can be
read or written simultaneously by assigning specific T-input and T-output times. These can
be configured exclusively for IRT mode (RT Class3). The other modules can be operated for
RT and IRT (Class1, Class3).

Note

We recommend upgrading the module ID of the affected DAP if enhancements are made to
the functionality of a device. This ensures that a configuration that includes such functions
cannot be inadmissibly loaded on to an old device.
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7.4 Controller application examples

7.4 Controller application examples

Controller application examples for SIMATIC S7-300 CPUs

The "SIMATIC_STEP7" directory on the Evaluation Kit CD contains examples for the
EB 200P for RT and IRT (RT Class3) mode.

The following table shows the device applications that can be used to operate the controller
examples.

Table 7- 1 Controller examples with device application

File name Content Device example
application

CPU317-2_EB200P_RT.zip RT, CPU 317-2 PN/DP + EB 200P App1_Standard,
App2_DBAI

CPU317-2_EB200P_IRT.zip IRT (high performance), CPU 317-2 PN/DP + EB 200P App1_Standard,
App2_DBAI

CPU317-2_EB200P_Shared

RT, 2 x CPU 317-2 PN/DP (firmware = V3.2) + EB 200P

App1_Standard

CPU317-2_EB200P_MRP

RT, CPU 317-2 PN/DP + EB 200P in redundant mode

App1_Standard

CPU317-2_EB200P_lsoApp

IRT, isochronous device application

App3_lsoApp

Other examples may be added in future versions.

7.5 Loading Application Firmware in the Flash

A firmware update can be performed from the application since the firmware is loaded into
RAM when Flash is booted and started there. A corresponding function is included on the
device in all application examples for this purpose. For this purpose a PC program
("TcpFwLoader.exe") is used to initially load firmware onto the device via TCP from where it
is programmed into by the application.

An executable firmware image, the PC program required for the download and compact
operating instructions ("Readme.txt") are available on the CD in the subdirectory
"(...)\Bootable Binary".
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Now that you are acquainted with the ERTEC 200P Evaluation Kit, this section briefly
describes the steps necessary to generate and test your own PROFINET IO device
application.

1. Define the device-specific data
Depending on the function of your device, define the following data:

Required DAPs (Direct Access Point)

Required modules and submodules (with or without startup parameters)
User-specific diagnostics/alarms

User-specific acyclic data (read/write records)

1&M records

2. Adapting the GSD file (see also /4/)

Adapt general data:

Vendor ID

Vendor Name

Device ID

Main Family/Product Family, etc.

Adapt device-specific data (as defined in Step 1):
- DAPs

- Modules and submodules

- Diagnostics/alarms

- Acyclic records

3. Check the modified GSD file

Check the modified GSD file with the PROFINET XML viewer.

Note

A PROFINET XML viewer with integrated GSD checker is provided by the PROFIBUS
User Organization and can be downloaded. It is free for members.

4. Install the modified GSD file in the configuration tool

Install your GSD file as described in the section|Editing the project example for a
PROFINET IO device|(Page|36).

5. Create and load your own configuration

Adapt and compile the configuration in the configuration tool
Load the modified configuration into the PROFINET IO controller

Guidelines for the Evaluation Kit ERTEC 200P PN 10 V4.0
Programming and Operating Manual, 07/2013, A5E03855331-02 61



Creating Your Own Devices

6. Adapt the device application

— Adapt general data:
- Vendor ID
- Vendor name
- Device ID, etc.

— Adapt device specific data:
- Defined DAPs
- Defined modules and submodules
- User specific diagnostics/alarms
- User specific records
- 1&M records

— Adapt test command list
- If necessary, adapt test commands to your defined test functions.

7. Compile the device application

— Eclipse (see section|Eclipse: Performing the PROFINET 10 Application Build
(Page 24))

8. Load the device application onto the EB 200P and test it

— For flashing the firmware, see section Loading Application Firmware in the Flash
(Page 60).

— For debugging, see the document "Howto_use_Amontec_JTAGkey-
Tiny_on_EB200P.pdf" in the installed subdirectory "(...)\PNIODevkit\OpenOcdDebug".
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A

A.1 Abbreviations / Glossary of terms

ACP Acyclic Communication Protocol, refers to one of the basic software packages of
the 10 stack

API Application Process Identifier

AR Application Relationship

BSP Board Support Package

CLRPC Connectionless Remote Procedure Call, refers to one of the basic software
packages of the 10 stack

CM Context Management, refers to one of the basic software packages of the
10 stack

DAP Device Access Point, specific entry in the GSD file

DBAI Direct Buffer Access Interface

DCP Discovery and basic Configuration Protocol, refers to one of the basic software
packages of the 10 stack

DK_SW Development Kit Software (development kit for platforms based on standard
Ethernet controllers)

EB 200P  Evaluation Board for ERTEC 200P (component of the Evaluation Kit
ERTEC 200P)

EDDI Ethernet Device Driver for IRTE switch in the ERTEC 200/400
(earlier versions: EDD_ERTEC)

EDDP Ethernet Device Driver for PN switch in the ERTEC 200P

EDDS Ethernet Device Driver for Standard Ethernet controller
(earlier versions: EDD_soft)

EDD Ethernet Device Driver, general term for EDDI, EDDP, EDDS

ELOG Error Logging for debugging purposes (level 1 = only errors are output)

GSD Generic Station Description

GSDML GSD Markup Language

GSY Generic Sync module, refers to one of the basic software packages of the
10 stack

IOCR Input/Output Communication Relationship

I0CS Input/Output Object Consumer Status

IOPS Input/OutputObject Provider Status

IRT Isochronous RealTime, Class 2 (IRT Class 2) or Class 3 (IRT Class 3)

LLDP Link Layer Discovery Protocol (IEEE 802.1AB, allows stations to exchange
chassis and port information)

LSA Layer Structure Architecture

LW Drive
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A. 1 Abbreviations / Glossary of terms

MIB Management Information Base. Database for SNMP services

MRP Media Redundancy Protocol

NARE Name Address Resolution

NRT Non Realtime is a generic term for all non-real-time frames (not type 0x8892)
NV Non-volatile

OHA Object Handler

(O] Operating System, refers here to the abstraction layer for any operating system

to which the 10 stack is to be ported.
PDEV Physical Device

PNIO PROFINET IO

PNO PROFIBUS Nutzer Organisation (user organization)

PCF Polymeric Cladded Fiber (optical communication medium)
POF Polymeric Optical Fiber (optical communication medium)

RT Real Time is a generic term for acyclic and cyclic real-time
RT Class RealTime class according to the PROFINET IO specification
Si Standard Interface

SNMP Simple Network Management Protocol

SOCK UDP Socket Interface for PROFINET 1O, refers to one of the basic software
packages of the 10 stack

TAP Test Access Port
UDP User Datagram Protocol
uulID Universal Unique Identifier
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A.2 References

n/
GSDML Specification for PROFINET IO Version 2.3 or later

PROFIBUS User Organization e.V.

12/
EB 200P Manual

(Manual_EB200P_V1.0.pdf)

13/
Interface Description Evaluation Kit ERTEC 200P PN 10 V4.0

(Interface_Description_EvalKit_ERTEC200P_V4.0.pdf)

14/
GSDML Getting Started Made Easy V1.2

(GSDML-GettingStarted.pdf)

15/
PROFINET IO Application Layer Service Definition and
PROFINET IO Application Layer Protocol Specification

(Can be downloaded from the PNO website (http://www.profinet.com))
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