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This document is the original document.

Where unavoidable, for reasons of readability, the masculine form has been selected when
formulating this document. We do assure you that all persons are regarded without discrim-
ination and on an equal basis.

All rights to this documentation are reserved by Pilz GmbH & Co. KG. Copies may be made
for the user's internal purposes. Suggestions and comments for improving this documenta-
tion will be gratefully received.

Pilz®, PIT®, PMI®, PNOZ®, Primo®, PSEN®, PSS®, PVIS®, SafetyBUS p®,
SafetyEYE®, SafetyNET p®, the spirit of safety® are registered and protected trademarks
of Pilz GmbH & Co. KG in some countries.

-
SA SD means Secure Digital



Licensing

This product includes Open Source software with various licenses.

Co0S 1.1.6

Copyrights

Copyright (c) 2011, CooCox
<arasmussen@consultant.datasys.swri.edu>

Copyright (c) 2001, 2002 Swedish Institute of Computer Science
Adam Dunkels <adam@sics.se>

Adam Dunkels at the Computer and Networks Architectures (CNA)
Adam Dunkels, Leon Woestenberg, Christiaan Simons

Christiaan Simons

Adam Dunkels

Copyright (¢) 2001-2003 Swedish Institute of Computer Science
Copyright (c) 2006 KEIL - An ARM Company

Copyright (c) 2008 ARM Limited

Copyright (¢) 2001-2004 Swedish Institute of Computer Science
Simon Goldschmidt

Copyright (c¢) 2001-2004 Leon Woestenberg <leon.woestenberg@gmx.net>
Copyright (c) 2001-2004 Axon Digital Design B.V., The Netherlands
Leon Woestenberg <leon.woestenberg@gmx.net>

Copyright (¢) 2002-2003, Adam Dunkels

Adam Dunkels <adam@sics.se> Simon Goldschmidt

Copyright (¢) 2007 Dominik Spies <kontakt@dspies.de>

Dominik Spies <kontakt@dspies.de>

Copyright (c) 2002 CITEL Technologies Ltd.

Jani Monoses <jani@iv.ro> Simon Goldschmidt

Copyright (c) 2006 Axon Digital Design B.V., The Netherlands
Christiaan Simons <christiaan.simons@axon.tv>

Jani Monoses <jani@iv.ro>

Jim Pettinato

Copyright (¢) 2001, 2002 Leon Woestenberg <leon.woestenberg@axon.tv>
Copyright (c) 2001, 2002 Axon Digital Design B.V., The Netherlands
Leon Woestenberg <leon.woestenberg@axon.tv>

Copyright (c) 2003-2004 Leon Woestenberg <leon.woestenberg@axon.tv>
Copyright (c) 2003-2004 Axon Digital Design B.V., The Netherlands
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Copyright (c) 2006 by Marc Boucher, Services Informatiques (MBSI) inc.
Copyright (¢) 2002 The NetBSD Foundation, Inc.

Martin Husemann <martin@NetBSD.org>

the NetBSD Foundation, Inc. and its contributors

Copyright (c) 2001, Swedish Institute of Computer Science
Magnus Ivarsson

Copyright (¢) 2003 by Marc Boucher, Services Informatiques (MBSI) inc.
portions Copyright (c) 1997 by Global Election Systems Inc.
Copyright (c) 1993 The Australian National University
Copyright (c) 1991 Gregory M. Christy

the Australian National University

Gregory M. Christy

Copyright (c) 1990, RSA Data Security, Inc.

portions Copyright (c) 1997 Global Election Systems Inc.
Copyright (c) 1989 Carnegie Mellon University

Copyright (c) 1994 The Australian National University
Carnegie Mellon University

portions Copyright (c) 1998 Global Election Systems Inc.
portions Copyright (c) 2001 by Cognizant Pty Ltd.
Copyright (c) 1998 Global Election Systems Inc.

Copyright (c) 1997 by Global Election Systems Inc.
Copyright (c) 1995 Eric Rosenquist, Strata Software Limited. http://www.strataware.com
Eric Rosenquist

Copyright (c) 1997 Global Election Systems Inc.

Copyright (c) 1998 by Global Election Systems Inc.
Copyright (c) 1989 Regents of the University of California
the University of California, Berkeley

Paul Mackerras, paulus@cs.anu.edu.au

Guy Lancaster, glanca@gesn.com

(c) COPYRIGHT 2014 CooCox

Jozef Maslik (maslo@binarylemon.com)

Copyright (¢) 2010-2012 ARM Limited

Copyright 1997 - 2011 Freescale Semiconductor, Inc.
Copyright (c) 2010-2013 ARM Limited

Copyright (c) 2009 - 2013 ARM LIMITED

(c) COPYRIGHT 2009 CooCox

(c) COPYRIGHT 2007 STMicroelectronics
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c) COPYRIGHT 2008 STMicroelectronics
c) COPYRIGHT 2009 Coocox

¢) COPYRIGHT 2009 STMicroelectronics
c) COPYRIGHT 2010 CooCox

Copyright (c) 2005-2007 Keil Software

(c) Keil Software

Copyright (c) 1992-2004 by P.J. Plauger

(
(
(
(

License

CoOS (BSD-3-Clause) used
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permit-
ted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this list of condi-
tions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with
the distribution.

* Neither the name of the <ORGANIZATION> nor the names of its contributors may be
used to endorse or promote products derived from this software without specific prior writ-
ten permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUT-
ORS "AS I1S" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIM-
ITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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FatFS R0.07e

Copyrights

(c) ChaN, 2009 FatFs

Copyright (c) 2009, ChaN

(c) ChaN, 2009 FatFsmoziyuruha, Xiao Gui Mo
(c) ChaN, 2009

(c) ChaN, 2007

License
AGREEMENTS

FatFs module is an open source software to implement FAT file system to small embedded
systems. This is a free software and is opened for education, research and commercial de-
velopments under license policy of following trems.

Copyright (C) 2009, ChaN, all right reserved.

* The FatFs module is a free software and there is NO WARRANTY.

* No restriction on use. You can use, modify and redistribute it for personal, non-profit or
commercial product UNDER YOUR RESPONSIBILITY.

* Redistributions of source code must retain the above copyright notice.
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STM32F_USB-Host-Device Lib 2.1.0

Copyrights

Copyright 2012 STMicroelectronics
Copyright (c) ARM Ltd.

Copyright (¢) 2011 ARM Limited

(c) COPYRIGHT 2012 STMicroelectronics
(c) COPYRIGHT STMicroelectronics
Copyright (c) 2010 ARM Limited
Copyright (¢) 2009-2011 ARM Limited
Copyright (c) 2010-2011 ARM Limited
(c) Keil Software

Copyright 2010 Altium BV

Copyright 2010-2011 Altium BV

(c) Copyright Atollic AB

MCD application Team

(c) ChaN, 2009

Copyright (c) 2009, ChaN

(c) ChaN, 2009 FatFs

(c) ChaN, 2007

License

Libraries\STM32_USB_Host_Library (MCD-ST V2), Libraries
\STM32_USB_OTG_Driver (MCD-ST V2) used

SLAQ0044 Rev5/February 2018

BY INSTALLING COPYING, DOWNLOADING, ACCESSING OR OTHERWISE USING
THIS SOFTWARE OR ANY PART THEREOF (AND THE RELATED DOCUMENTATION)
FROM STMICROELECTRONICS INTERNATIONAL N.V, SWISS BRANCH AND/OR ITS
AFFILIATED COMPANIES (STMICROELECTRONICS), THE RECIPIENT, ON BEHALF
OF HIMSELF OR HERSELF, OR ON BEHALF OF ANY ENTITY BY WHICH SUCH RE-
CIPIENT IS EMPLOYED AND/OR ENGAGED AGREES TO BE BOUND BY THIS SOFT-
WARE LICENSE AGREEMENT.

Under STMicroelectronics™ intellectual property rights, the redistribution, reproduction and
use in source and binary forms of the software or any part thereof, with or without modifica-
tion, are permitted provided that the following conditions are met:

1. Redistribution of source code (modified or not) must retain any copyright notice, this list
of conditions and the disclaimer set forth below as items 10 and 11.
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2. Redistributions in binary form, except as embedded into microcontroller or micropro-
cessor device manufactured by or for STMicroelectronics or a software update for such
device, must reproduce any copyright notice provided with the binary code, this list of
conditions, and the disclaimer set forth below as items 10 and 11, in documentation
and/or other materials provided with the distribution.

3. Neither the name of STMicroelectronics nor the names of other contributors to this soft-
ware may be used to endorse or promote products derived from this software or part
thereof without specific written permission.

4. This software or any part thereof, including modifications and/or derivative works of this
software, must be used and execute solely and exclusively on or in combination with a
microcontroller or microprocessor device manufactured by or for STMicroelectronics.

5. No use, reproduction or redistribution of this software partially or totally may be done in
any manner that would subject this software to any Open Source Terms. "Open Source
Terms" shall mean any open source license which requires as part of distribution of
software that the source code of such software is distributed therewith or otherwise
made available, or open source license that substantially complies with the Open
Source definition specified at www.opensource.org and any other comparable open
source license such as for example GNU General Public License (GPL), Eclipse Public
License (EPL), Apache Software License, BSD license or MIT license.

6. STMicroelectronics has no obligation to provide any maintenance, support or updates
for the software.

7. The software is and will remain the exclusive property of STMicroelectronics and its li-
censors. The recipient will not take any action that jeopardizes STMicroelectronics and
its licensors' proprietary rights or acquire any rights in the software, except the limited
rights specified hereunder.

8. The recipient shall comply with all applicable laws and regulations affecting the use of
the software or any part thereof including any applicable export control law or regula-
tion.

9. Redistribution and use of this software or any part thereof other than as permitted under
this license is void and will automatically terminate your rights under this license.

10. THIS SOFTWARE IS PROVIDED BY STMICROELECTRONICS AND CONTRIBUT-
ORS "AS I1S" AND ANY EXPRESS, IMPLIED OR STATUTORY WARRANTIES, IN-
CLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTAB-
ILITY, FITNESS FOR A PARTICULAR PURPOSE AND NON-INFRINGEMENT OF
THIRD PARTY INTELLECTUAL PROPERTY RIGHTS, WHICH ARE DISCLAIMED TO
THE FULLEST EXTENT PERMITTED BY LAW. IN NO EVENT SHALL STMICRO-
ELECTRONICS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, IN-
CIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUD-
ING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SER-
VICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOW-
EVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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11. EXCEPT AS EXPRESSLY PERMITTED HEREUNDER, NO LICENSE OR OTHER
RIGHTS, WHETHER EXPRESS OR IMPLIED, ARE GRANTED UNDER ANY PATENT
OR OTHER INTELLECTUAL PROPERTY RIGHTS OF STMICROELECTRONICS OR

ANY THIRD PARTY.
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STM32F4xx_DSP_StdPeriph_Lib 1.2.1

Copyrights

Copyright 2013 STMicroelectronics
Copyright (c) 2011-2013 ARM Limited

(c) COPYRIGHT 2013 STMicroelectronics
(c) COPYRIGHT STMicroelectronics
Copyright (c) 2012 ARM LIMITED
Copyright 2011, AUTHORS.txt (http://jqueryui.com/about)
Copyright (c¢) 2010 Cowboy Ben Alman
Copyright (c) 2007-2009 Ariel Flesler
Ariel Flesler

Copyright (c) 2009 by Dimitri van Heesch
Copyright (¢) 2003-2008 Greg Valure
Copyright (¢) 2010-2012 ARM Limited
Copyright (c) 2010-2013 ARM Limited
Copyright (c) 2011 - 2012 ARM Limited
Copyright (c) 2012 ARM Limited
Copyright (c) 2009-2012 ARM Limited
Copyright (c) 2011 - 2012 ARM LIMITED
Copyright 2007 CodeSourcery

Copyright (c) 2009 - 2013 ARM LIMITED
Copyright (c) 2013 ARM LIMITED
Copyright (c) 2010 - 2011 ARM Ltd and ARM Germany GmbH
An ARM Company (c) 2008 - 2011

(c) COPYRIGHT 2011 STMicroelectronics
(c) Copyright Atollic AB

Copyright (c¢) STMicroelectronics

(c) ChaN, 2011

Copyright 2010-2011 Altium BV

(c) Keil Software

(c) COPYRIGHT 2012 STMicroelectronics
Copyright 2012 STMicroelectronics
Copyright (¢) 2011, ChaN

(c) ChaN, 2007

(c) ChaN, 2009
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License

Libraries\STM32F4xx_StdPeriph_Driver (MCD-ST V2), Libraries\CMSIS\Include
(BSD-3-Clause), Libraries\CMSIS\Device\ST\STM32F4xx\Include (MCD-ST V2) used
Redistribution and use in source and binary forms, with or without modification, are permit-
ted provided that the following conditions are met:

- Redistributions of source code must retain the above copyright notice, this list of condi-
tions and the following disclaimer.

- Redistributions in binary form must reproduce the above copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with
the distribution.

- Neither the name of ARM LIMITED nor the names of its contributors may be used to en-
dorse or promote products derived from this software without specific prior written permis-
sion.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUT-
ORS "AS I1S" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIM-
ITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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SDK-LPCOpen1857 2.02

Copyrights

Copyright (c) NXP Semiconductors, 2013

Copyright (c) NXP Semiconductors, 2012

Copyright 1998-2003 IAR Systems

Copyright (c) 2011-12 Code Red Technologies Ltd.

Copyright (c) 2011 Real Time Engineers Ltd.

Copyright (c¢) 2013 Real Time Engineers Ltd.

Copyright (¢) 2001-2003 Swedish Institute of Computer Science

Adam Dunkels <adam@sics.se>

Copyright (c) 2001-2004 Swedish Institute of Computer Science
Copyright (c) 2007 Dominik Spies <kontakt@dspies.de>

Dominik Spies <kontakt@dspies.de>

Simon Goldschmidt

Copyright (c) 2001-2004 Leon Woestenberg <leon.woestenberg@gmx.net>
Copyright (c) 2001-2004 Axon Digital Design B.V., The Netherlands
Leon Woestenberg <leon.woestenberg@gmx.net>

Copyright (¢) 2002-2003, Adam Dunkels

Copyright (¢) 2003-2004 Leon Woestenberg <leon.woestenberg@axon.tv>
Copyright (c) 2003-2004 Axon Digital Design B.V., The Netherlands
Copyright (c) 2002 CITEL Technologies Ltd.

Jani Monoses <jani@iv.ro> Simon Goldschmidt

Adam Dunkels <adam@sics.se> Simon Goldschmidt

Jani Monoses <jani@iv.ro>

Jim Pettinato

Copyright (c) 2001, 2002 Leon Woestenberg <leon.woestenberg@axon.tv>
Copyright (¢) 2001, 2002 Axon Digital Design B.V., The Netherlands
Leon Woestenberg <leon.woestenberg@axon.tv>

Copyright (c) 2006 Axon Digital Design B.V., The Netherlands
Christiaan Simons <christiaan.simons@axon.tv>

Copyright (c) 2006 by Marc Boucher, Services Informatiques (MBSI) inc.
Copyright (¢) 2002 The NetBSD Foundation, Inc.

Martin Husemann <martin@NetBSD.org>

the NetBSD Foundation, Inc. and its contributors

Copyright (c) 2001, Swedish Institute of Computer Science

Copyright (c) Dean Camera, 2011, 2012
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(c) ChaN, 2012

(c) ChaN, 2012 FatFs
Copyright (¢) 2012, ChaN
Copyright (c) 2011, ChaN
(c) 1999 darran@rimron.co.uk

(c) Copyright 2004-2009 Micrium, Inc. Weston, FL

(c) Copyright 2009-2010 Micrium, Inc. Weston, FL

(c) Copyright 2007-2009 Micrium, Inc. Weston, FL

(c) Copyright 2004-2010 Micrium, Inc. Weston, FL

(c) Copyright 2004-2011 Micrium, Inc. Weston, FL
Copyright (c) 2001-2004 by the Institute of Electrical and Electronics Engineers, Inc
(c) Copyright 2009-2012 Micrium, Inc. Weston, FL

(c) Copyright 2004-2011@ Micrium, Inc.@ Weston, FL

(c) Copyright 2009-2010@ Micrium, Inc.@ Weston, FL
Copyright (c) 2011, NXP Semiconductor

Texas Instruments

Copyright (c) 2009-2012 ARM Limited

License

\Ipc_chip_18xx_lib (NXP-Lizenz) used
All rights reserved.

Software that is described herein is for illustrative purposes only which provides customers
with programming information regarding the LPC products. This software is supplied "AS
IS" without any warranties of any kind, and NXP Semiconductors and its licensor disclaim
any and all warranties, express or implied, including all implied warranties of merchantabil-
ity, fithess for a particular purpose and non-infringement of intellectual property rights. NXP
Semiconductors assumes no responsibility or liability for the use of the software, conveys
no license or rights under any patent, copyright, mask work right, or any other intellectual
property rights in or to any products. NXP Semiconductors reserves the right to make
changes in the software without notification. NXP Semiconductors also makes no repres-
entation or warranty that such application will be suitable for the specified use without fur-
ther testing or modification.

Permission to use, copy, modify, and distribute this software and its documentation is
hereby granted, under NXP Semiconductors' and its licensor's relevant copyrights in the
software, without fee, provided that it is used in conjunction with NXP Semiconductors mi-
crocontrollers. This copyright, permission, and disclaimer notice must appear in all copies
of this code.

Third-party manufacturer license information Third-party manufacturer licenses, PNOZ m B1 PILZ |13
1006230-EN-02



Support

Technical support is available from Pilz round the clock.

Americas

Brazil

+55 11 97569-2804
Canada

+1 888 315 7459

Mexico

+52 55 5572 1300

USA (toll-free)

+1 877-PILZUSA (745-9872)

Asia

China

+86 21 60880878-216
Japan

+81 45 471-2281
South Korea

+82 31 778 3300

Australia and Oceania
Australia

+61 3 95600621

New Zealand

+64 9 6345350

Europe

Austria

+43 1 7986263-0
Belgium, Luxembourg
+32 9 3217570
France

+33 3 88104003
Germany

+49 711 3409-444
Ireland

+353 21 4804983
ltaly, Malta

+39 0362 1826711

Pilz develops environmentally-friendly products using

ecological materials and energy-saving technologies.

Offices and production facilities are ecologically designed,

environmentally-aware and energy-saving. So Pilz offers

sustainability, plus the security of using energy-efficient

products and environmentally-friendly solutions.

BLUCOMPETENCE

Alliance Member

Partner of the Engineering Industry
Sustainability Initiative

oS

/s o,
20 5001252 /S0 1400,

REG. NO. 2462 REG. NO. 2462

We are represented internationally. Please refer to our homepage www.pilz.com

REG. NO. 2462

for further details or contact our headquarters.

Scandinavia

+45 74436332
Spain

+34 938497433
Switzerland

+41 62 88979-32
The Netherlands
+31 347 320477
Turkey

+90 216 5775552
United Kingdom
+44 1536 462203

You can reach our

international hotline on:

+49 711 3409-222
support@pilz.com

Headquarters: Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: info@pilz.com, Internet: www.pilz.com
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t that product features may vary from the details stated in this document, depending on the status at the time of publication

and the scope of the equipment. We accept no responsibility for the validity, accuracy and entirety of the text and graphics presented in this information. Please contact our Technical Sup|

if you have any questions.

CECE®, CHRE®, CMSE®, InduraNET p®, Leansafe®, Master of Safety®, Master of Security®, PAS4000°, PAScal®, PASconfig®, Pilz®, PIT®, PLID®, PMCprimo®, PMCprotego®, PMCtendo®,
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