Overview Open Source Software and Licenses for the components:

25.11.2019

Purion, Intuvia, all Batteries (incl. PowerTube), all DriveUnits, BatteryCapacityTester, BoschComponentConnector, 6A Charger, Kiox

Licensed Software Software Brief description License Type License |Homepage License |Used in Since
Version Version Text Components
FreeRTOS V7.5.3 light weight real-time FreeRTOS Modified GPL License Nr.1 BatteryCapacityTester MY18
operating system
[ Offer: SourceCode can be Purion MY17
downloaded from:
https://www.ebike- Intuvia MY14
connect.com/en-
b/li .html
gb/licenses.html ] https://lwww.freertos.org/
FreeRTOS Vv8.1.1 light weight real-time FreeRTOS Modified GPL License Nr.1 DriveUnit Gen3 MY18
operating system DriveUnit Gend MY20
[ Offer: SourceCode can be
downloaded from: BoschComponent- MY18
https://www.ebike- Connector
connect.com/en- 6A Charger (BCS) MY19
gb/licenses.html ]
https://www.freertos.org/
ST USB Library low-Level USB MCD-ST Liberty Software License V2 Nr.2 Intuvia MY13
Kommunikation Agreement Purion MY17
(USB Stack)
BatteryCapacityTester MY18
ST Standard Peripheral Library enables access to chip ST ultimate liberty V2 Nr.4 Intuvia MY13
hardware Purion MY17
BatteryCapacityTester MY18
CMIS Cortex M3 enables access to chip Apache License 2.0 Nr.3 Intuvia MY13
hardware Purion MY17
http:/www.apache.org BatteryCapacityTester MY18
https://github.com/kmackay/micro- |Nr.6 Kiox MY19
micro-ecc 1.0 secure BLE connections |BSD 2-clause type ecc
2.0 http://mww.keil.com/pack/doc/CM  [Nr.3 Kiox MY19
CMSIS 4.30. hardware abstraction layer |Apache 2.0 SIS/General/html/index.html
Nr.7 Kiox MY19
FATFS 0.13 file system FatFS https://github.com/rjmaris/FatFS/
FreeRTOS Real Time Kernel |10.0.1 kernel MIT https:/www.freertos.org/ Nr.8 Kiox MY19
Nr.9 Kiox MY19
University of lllinois Open Source https://github.com/tklauser/libtar/
License . .
https://github.com/tklauser/libtar/bl
libtar 1.2.20 archive operations ob/master/COPYRIGHT



http://www.keil.com/pack/doc/CMSIS/General/html/index.html
http://www.keil.com/pack/doc/CMSIS/General/html/index.html

Licensed Software Software Brief description License Type License |Homepage License |Used in Since
Version Version Text Components
Nr.8 Kiox MY19
Commit
ef272895925f0d4c56372
5fe0102966f544a0fdc
https://github.com/1248/
microcoap/commit/ef272
895925f0d4c563725fe01 https://github.com/1248/microcoap
microCoAP 02966f544a0fdc COoAP server MIT /blob/master/LICENSE.txt
nanopb 0.3.9 protocol buffers zlib https://jpa.kapsi.fi/nanopb/ Nr.10 Kiox MY19
STM32_USB_Adapter 1.0.5 usb ST ultimate liberty Nr.4 Kiox MY19
MCD-ST Liberty SW License Nr.2 Kiox MY19
STM32_USB_Device_Library [2.4.2 usb Agreement V2 https://www.st.com
Nr.11 Kiox MY19
STMCubeF4 1.21.0 misc hardware abstraction |SLA0048 https://www.st.com
Nr.12 Kiox MY19
STM32F4xx_HAL_Driver 1.21.0 hardware abstraction layer |BSD 3-clause type https://www.st.com
zlib 1.2.11 data compression zlib 1.2.11 http://zlib.net/ Nr.13 Kiox MY19
lib for JPEG image Nr.14 Kiox MY20
libjpeg 8d compression Independent JPEG Group https://ijg.org
Freescale2005 Microcontroller lowlevel Freescale2005 Nr.15 DriveUnit Gen3 MY20
code-package DriveUnit Gen4 MY20
Freescale2006 Microcontroller lowlevel MIT https://github.com/1248/microcoap/ |Nr.11 DriveUnit Gen3 MY20
code-package blob/master/LICENSE.txt DriveUnit Gen4 MY20



https://github.com/1248/microcoap/commit/ef272895925f0d4c563725fe0102966f544a0fdc
https://github.com/1248/microcoap/commit/ef272895925f0d4c563725fe0102966f544a0fdc
https://github.com/1248/microcoap/commit/ef272895925f0d4c563725fe0102966f544a0fdc
https://github.com/1248/microcoap/commit/ef272895925f0d4c563725fe0102966f544a0fdc
https://github.com/1248/microcoap/commit/ef272895925f0d4c563725fe0102966f544a0fdc
https://github.com/1248/microcoap/commit/ef272895925f0d4c563725fe0102966f544a0fdc
https://github.com/1248/microcoap/commit/ef272895925f0d4c563725fe0102966f544a0fdc

License Texts
1.) FreeRTOS Modified GPL

License Details:

Options:

FreeRTOS is licensed under a modified GPL. Commercial options are also available in cases that:
The GPL is not suitable for your application.
You wish to receive direct technical support.
You wish to have assistance with your development.

Commercial Licensing, development and support

Commercial licensing along with professional support and development contracts can be provided by our partners at WITTENSTEIN high
integrity systems.

http://www.highintegritysystems.com/freertospro.html

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc. 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU General Public License is
intended to guarantee your freedom to share and change free software--to make sure the software is free for all its users. This General Public
License applies to most of the Free Software Foundation's software and to any other program whose authors commit to using it. (Some other
Free Software Foundation software is covered by the GNU Library General Public License instead.) You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you have
the freedom to distribute copies of free software (and charge for this service if you wish), that you receive source code or can get it if you want
it, that you can change the software or use pieces of it in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you to surrender the rights. These
restrictions translate to certain responsibilities for you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights that you have. You
must make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain that everyone understands that there is no warranty for this free software. If
the software is modified by someone else and passed on, we want its recipients to know that what they have is not the original, so that any
problems introduced by others will not reflect on the original authors' reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that redistributors of a free program will
individually obtain patent licenses, in effect making the program proprietary. To prevent this, we have made it clear that any patent must be
licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice placed by the copyright holder saying it may be distributed under
the terms of this General Public License. The "Program", below, refers to any such program or work, and a "work based on the Program™ means
either the Program or any derivative work under copyright law: that is to say, a work containing the Program or a portion of it, either verbatim or
with modifications and/or translated into another language. (Hereinafter, translation is included without limitation in the term "modification™.)
Each licensee is addressed as "you".
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Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act of running the
Program is not restricted, and the output from the Program is covered only if its contents constitute a work based on the Program (independent of
having been made by running the Program). Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's source code as you receive it, in any medium, provided that you conspicuously
and appropriately publish on each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the notices that refer to this
License and to the absence of any warranty; and give any other recipients of the Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the Program, and copy and distribute
such modifications or work under the terms of Section 1 above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program or any part thereof, to
be licensed as a whole at no charge to all third parties under the terms of this License.

¢) If the modified program normally reads commands interactively when run, you must cause it, when started running for such interactive use in
the most ordinary way, to print or display an announcement including an appropriate copyright notice and a notice that there is no warranty (or
else, saying that you provide a warranty) and that users may redistribute the program under these conditions, and telling the user how to view a
copy of this License. (Exception: if the Program itself is interactive but does not normally print such an announcement, your work based on the
Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program, and can be
reasonably considered independent and separate works in themselves, then this License, and its terms, do not apply to those sections when you
distribute them as separate works. But when you distribute the same sections as part of a whole which is a work based on the Program, the
distribution of the whole must be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each
and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the
right to control the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable source code, which must be distributed under the terms of Sections 1 and 2
above on a medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more than your cost of physically
performing source distribution, a complete machine-readable copy of the corresponding source code, to be distributed under the terms of
Sections 1 and 2 above on a medium customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer to distribute corresponding source code. (This alternative is allowed only for
noncommercial distribution and only if you received the program in object code or executable form with such an offer, in accord with
Subsection b above.)

The source code for a work means the preferred form of the work for making modifications to it. For an executable work, complete source code
means all the source code for all modules it contains, plus any associated interface definition files, plus the scripts used to control compilation
and installation of the executable. However, as a special exception, the source code distributed need not include anything that is normally
distributed (in either source or binary form) with the major components (compiler, kernel, and so on) of the operating system on which the
executable runs, unless that component itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated place, then offering equivalent access to copy
the source code from the same place counts as distribution of the source code, even though third parties are not compelled to copy the source
along with the object code.

4.You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any attempt otherwise to
copy, modify, sublicense or distribute the Program is void, and will automatically terminate your rights under this License. However, parties
who have received copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full
compliance.

5. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or distribute
the Program or its derivative works. These actions are prohibited by law if you do not accept this License. Therefore, by modifying or
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distributing the Program (or any work based on the Program), you indicate your acceptance of this License to do so, and all its terms and
conditions for copying, distributing or modifying the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically receives a license from the original
licensor to copy, distribute or modify the Program subject to these terms and conditions. You may not impose any further restrictions on the
recipients' exercise of the rights granted herein. You are not responsible for enforcing compliance by third parties to this License.

7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to patent issues), conditions
are imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, they do not excuse you from
the conditions of this License. If you cannot distribute so as to satisfy simultaneously your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the Program at all. For example, if a patent license would not permit royalty-free
redistribution of the Program by all those who receive copies directly or indirectly through you, then the only way you could satisfy both it and
this License would be to refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is intended to apply
and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity of any such claims;
this section has the sole purpose of protecting the integrity of the free software distribution system, which is implemented by public license
practices. Many people have made generous contributions to the wide range of software distributed through that system in reliance on consistent
application of that system; it is up to the author/donor to decide if he or she is willing to distribute software through any other system and a
licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by copyrighted interfaces, the original
copyright holder who places the Program under this License may add an explicit geographical distribution limitation excluding those countries,
so that distribution is permitted only in or among countries not thus excluded. In such case, this License incorporates the limitation as if written
in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General Public License from time to time. Such new versions
will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions either of that version or of any later version published by the Free
Software Foundation. If the Program does not specify a version number of this License, you may choose any version ever published by the Free
Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write to the author to ask
for permission. For software which is copyrighted by the Free Software Foundation, write to the Free Software Foundation; we sometimes make
exceptions for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of our free software and of
promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO THE
EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS
AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.
SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR
CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO
YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF
THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO
OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free
software which everyone can redistribute and change under these terms.
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To do so, attach the following notices to the program. It is safest to attach them to the start of each source file to most effectively convey the
exclusion of warranty; and each file should have at least the "copyright" line and a pointer to where the full notice is found.

Copyright (C)

This program is free software; you can redistribute it and/or modify it under the terms of the GNU General Public License as published by the
Free Software Foundation; either version 2 of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this program; if not, write to the Free Software Foundation,
Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.
If the program is interactive, make it output a short notice like this when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author Gnomovision comes with ABSOLUTELY NO WARRANTY:  for details type
“show w'. This is free software, and you are welcome to redistribute it under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show ¢’ should show the appropriate parts of the General Public License. Of course, the commands
you use may be called something other than “show w' and “show ¢'; they could even be mouse-clicks or menu items--whatever suits your
program.

You should also get your employer (if you work as a programmer) or your school, if any, to sign a "copyright disclaimer" for the program, if
necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program “Gnomovision' (which makes passes at compilers) written by James
Hacker.

, 1 April 1989 Ty Coon, President of Vice

This General Public License does not permit incorporating your program into proprietary programs. If your program is a subroutine library, you
may consider it more useful to permit linking proprietary applications with the library. If this is what you want to do, use the GNU Library
General Public License instead of this License.

I have included the following exception to the GPL. The exception should only be used should you wish to combine FreeRTOS with a
proprietary product. If you opt to use this exception you are encouraged to make a donation to the FreeRTOS project. The link on the
www.FreeRTOS.org can be used for this purpose. Any such donation is entirely voluntary and does not result in any enhanced support or any
warranty rights.

This exception can only be used if you use FreeRTOS solely through the API published on the www.FreeRTOS.org WEB site, and on condition
that the combined work is not itself an RTOS.

EXCEPTION TEXT:

Linking FreeRTOS statically or dynamically with other modules is making a combined work based on FreeRTOS. Thus, the terms and
conditions of the GNU General Public License cover the whole combination.

As a special exception, the copyright holder of FreeRTOS gives you permission to link FreeRTOS with independent modules that communicate
with FreeRTOS solely through the FreeRTOS API interface, regardless of the license terms of these independent modules, and to copy and
distribute the resulting combined work under terms of your choice, provided that every copy of the combined work is accompanied by a written
statement that details to the recipient the version of FreeRTOS used and an offer by yourself to provide the FreeRTOS source code should the
recipient request it. Any FreeRTOS source code, whether modified or in it's original release form, or whether in whole or in part, can only be
distributed by you under the terms of the GNU General Public License plus this exception. An independent module is a module which is not
derived from or based on FreeRTOS.

Note that people who make modified versions of FreeRTOS are not obligated to grant this special exception for their modified versions; it is
their choice whether to do so. The GNU General Public License gives permission to release a modified version without this exception; this
exception also makes it possible to release a modified version which carries forward this exception.
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From web page: http://www.freertos.org/
EXCEPTION TEXT:

Linking FreeRTOS statically or dynamically with other modules is making a combined work based on FreeRTOS. Thus, the terms and
conditions of the GNU General Public License cover the whole combination.

As a special exception, the copyright holder of FreeRTOS gives you permission to link FreeRTOS with independent modules that communicate
with FreeRTOS solely through the FreeRTOS API interface, regardless of the license terms of these independent modules, and to copy and
distribute the resulting combined work under terms of your choice, provided that

1. Every copy of the combined work is accompanied by a written statement that details to the recipient the version of FreeRTOS used
and an offer by yourself to provide the FreeRTOS source code should the recipient request it.

The combined work is not itself an RTOS, scheduler, kernel or related product.

3. The combined work is not itself a library intended for linking into other software applications.

N

Any FreeRTOS source code, whether modified or in it's original release form, or whether in whole or in part, can only be distributed by you
under the terms of the GNU General Public License plus this exception. An independent module is a module which is not derived from or based
on FreeRTOS.

Note that people who make modified versions of FreeRTOS are not obligated to grant this special exception for their modified versions; it is
their choice whether to do so. The GNU General Public License gives permission to release a modified version without this exception; this
exception also makes it possible to release a modified version which carries forward this exception.

2.) MCD-ST LIBERTY SOFTWARE LICENSE
AGREEMENT V2

By using this Licensed Software, You are agreeing to be bound by the terms and conditions of this License Agreement. Do not use the Licensed
Software until You have read and agreed to the following terms and conditions. The use of the Licensed Software implies automatically the
acceptance of the following terms and conditions.

DEFINITIONS.

Licensed Software: means the enclosed SOFTWARE/FIRMWARE, EXAMPLES, PROJECT TEMPLATE and all the related documentation
and design tools licensed and delivered in the form of object and/or source code as the case maybe.

Product: means Your and Your’s end-users’ product or system, and all the related documentation, that includes or incorporates the Licensed
Software and provided further that such Licensed Software or derivative works of the Licensed Software execute solely and exclusively on
microcontroller devices manufactured by or for ST.

LICENSE.

STMicroelectronics (“ST”) grants You a non-exclusive, worldwide, non-transferable (whether by assignment or otherwise unless expressly
authorized by ST) non sub- licensable, revocable, royalty-free limited license of the Licensed Software to:

i make copies, prepare derivative works of the source code version of the Licensed Software for the sole and exclusive purpose of
developing versions of such Licensed Software only for use within the Product;
ii. make copies, prepare derivative works of the object code versions of the Licensed Software for the sole purpose of designing,
developing and manufacturing the Products;
iii. make copies, prepare derivative works of the documentation part of the Licensed Software (including non confidential comments from
source code files if applicable), for the sole purpose of providing documentation for the Product and its usage.
iv. make, have made, use, sell, offer to sell, import and export or otherwise distribute Products also through multiple tiers.

OWNERSHIP AND COPYRIGHT.

Title to the Licensed Software, related documentation and all copies thereof remain with ST and/or its licensors. You may not remove the
copyrights notices from the Licensed Software and to any copies of the Licensed Software. You agree to prevent any unauthorized copying of
the Licensed Software and related documentation.

RESTRICTIONS.
Unless otherwise explicitly stated in this Agreement, You may not sell, assign, sublicense, lease, rent or otherwise distribute the Licensed

Software for commercial purposes, in whole or in part.
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You acknowledge and agree that any use, adaptation, translation or transcription of the Licensed Software or any portion or derivative thereof,
for use with processors manufactured by or for an entity other than ST is a material breach of this Agreement and requires a separate license
from ST.

No source code relating to and/or based upon Licensed Software is to be made available or sub-licensed by You unless expressly permitted
under the Section “License”.

You acknowledge and agree that the protection of the source code of the Licensed Software warrants the imposition of reasonable security
precautions. In the event ST demonstrates to You a reasonable belief that the source code of the Licensed Software has been used or distributed
in violation of this Agreement, ST may, by written notification, request certification as to whether such unauthorized use or distribution has
occurred. You shall cooperate and assist ST in its determination of whether there has been unauthorized use or distribution of the source code of
the Licensed Software and will take appropriate steps to remedy any unauthorized use or distribution.

NO WARRANTY. The Licensed Software is provided “as is” and “with all faults” without warranty of any kind expressed or implied. ST and
its licensors expressly disclaim all warranties, expressed, implied or otherwise, including without limitation, warranties of merchantability,
fitness for a particular purpose and non-infringement of intellectual property rights. ST does not warrant that the use in whole or in part of the
Licensed Software will be interrupted or error free, will meet your requirements, or will operate with the combination of hardware and software
selected by You.

You are responsible for determining whether the Licensed Software will be suitable for your intended use or application or will achieve your
intended results. ST will not be liable to You and/or to any third party for the derivative works of the Licensed Software developed by You.

ST has not authorised anyone to make any representation or warranty for the Licensed Software, and any technical, applications or design
information or advice, quality characterization, reliability data or other services provided by ST shall not constitute any representation or
warranty by ST or alter this disclaimer or warranty, and in no additional obligations or liabilities shall arise from ST’s providing such
information or services. ST does not assume or authorize any other person to assume for it any other liability in connection with its Licensed
Software.

Nothing contained in this Agreement will be construed as :

i a warranty or representation by ST to maintain production of any ST device or other hardware or software with which the Licensed
Software may be used or to otherwise maintain or support the Licensed Software in any manner; and

ii. a commitment from ST and/or its licensors to bring or prosecute actions or suits against third parties for infringement of any of the
rights licensed hereby, or conferring any rights to bring or prosecute actions or suits against third parties for infringement.

However, ST has the right to terminate this Agreement immediately upon receiving notice of any claim, suit or proceeding that alleges that the
Licensed Software or your use or distribution of the Licensed Software infringes any third party intellectual property rights. All other warranties,
conditions or other terms implied by law are excluded to the fullest extent permitted by law.

LIMITATION OF LIABILITIES. In no event ST or its licensors shall be liable to You or any third party for any indirect, special,
consequential, incidental, punitive damages or other damages (including but not limited to, the cost of labour, re-qualification, delay, loss of
profits, loss of revenues, loss of data, costs of procurement of substitute goods or services or the like) whether based on contract, tort, or any
other legal theory, relating to or in connection with the Licensed Software, the documentation or this Agreement, even if ST has been advised of
the possibility of such damages.

In no event shall ST’s liability to You or any third party under this Agreement, including any claim with respect of any third party intellectual
property rights, for any cause of action exceed 100 US$. This section does not apply to the extent prohibited by law. For the purposes of this
section, any liability of ST shall be treated in the aggregate.

TERMINATION. ST may terminate this License Agreement license at any time if You are in material breach of any of its terms and
conditions and You have failed to cure such breach within 30 (thirty) days upon occurrence of such breach. Upon termination, You will
immediately destroy or return all copies of the Licensed Software and documentation to ST. After termination, You will be entitled to use the
Licensed Software used into Products that include microcontroller devices manufactured by or for ST, purchased by You before the date of the
breach.

APPLICABLE LAW AND JURISDICTION. In case of dispute and in the absence of an amicable settlement, the only competent jurisdiction
shall be the Courts of Geneva, Switzerland. The applicable law shall be the law of Switzerland.

SEVERABILITY. If any provision of this agreement is or becomes, at any time or for any reason, unenforceable or invalid, no other provision
of this agreement shall be affected thereby, and the remaining provisions of this agreement shall continue with the same force and effect as if
such unenforceable or invalid provisions had not been inserted in this Agreement.

WAIVER. The waiver by either party of any breach of any provisions of this Agreement shall not operate or be construed as a waiver of any
other or a subsequent breach of the same or a different provision.
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ASSIGNMENT. This Agreement may not be assigned by You, nor any of Your rights or obligations hereunder, to any third party without prior
written consent of the other party (which shall not be unreasonably withheld). In the event that this Agreement is assigned effectively to a third
party, this Agreement shall bind upon successors and assigns of the parties hereto.

RELATIONSHIP OF THE PARTIES. Nothing in this Agreement shall create, or be deemed to create, a partnership or the relationship of
principal and agent or employer and employee between the Parties. Neither Party has the authority or power to bind, to contract in the name of or
to create a liability for the other in any way or for any purpose.

Software License Agreement (Liberty V2)  Nov 16th, 2011

3.) Apache License
Version 2.0, January 2004

http://mww.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction, and distribution as defined by Sections 1 through 9 of this document.
"Licensor" shall mean the copyright owner or entity authorized by the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all other entities that control, are controlled by, or are under common control with
that entity. For the purposes of this definition, "control" means (i) the power, direct or indirect, to cause the direction or management of such
entity, whether by contract or otherwise, or (ii) ownership of fifty percent (50%) or more of the outstanding shares, or (iii) beneficial ownership
of such entity.

"You" (or "Your") shall mean an individual or Legal Entity exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications, including but not limited to software source code, documentation source,
and configuration files.

"Object" form shall mean any form resulting from mechanical transformation or translation of a Source form, including but not limited to
compiled object code, generated documentation, and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or Object form, made available under the License, as indicated by a copyright
notice that is included in or attached to the work (an example is provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications represent, as a whole, an original work of authorship. For the purposes of
this License, Derivative Works shall not include works that remain separable from, or merely link (or bind by name) to the interfaces of, the
Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including the original version of the Work and any modifications or additions to that Work or
Derivative Works thereof, that is intentionally submitted to Licensor for inclusion in the Work by the copyright owner or by an individual or
Legal Entity authorized to submit on behalf of the copyright owner. For the purposes of this definition, "submitted” means any form of
electronic, verbal, or written communication sent to the Licensor or its representatives, including but not limited to communication on electronic
mailing lists, source code control systems, and issue tracking systems that are managed by, or on behalf of, the Licensor for the purpose of
discussing and improving the Work, but excluding communication that is conspicuously marked or otherwise designated in writing by the
copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable copyright license to reproduce, prepare Derivative Works of, publicly display,
publicly perform, sublicense, and distribute the Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of this License, each Contributor hereby grants to You a perpetual, worldwide,
non-exclusive, no-charge, royalty-free, irrevocable (except as stated in this section) patent license to make, have made, use, offer to sell, sell,
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import, and otherwise transfer the Work, where such license applies only to those patent claims licensable by such Contributor that are
necessarily infringed by their Contribution(s) alone or by combination of their Contribution(s) with the Work to which such Contribution(s) was
submitted. If You institute patent litigation against any entity (including a cross-claim or counterclaim in a lawsuit) alleging that the Work or a
Contribution incorporated within the Work constitutes direct or contributory patent infringement, then any patent licenses granted to You under
this License for that Work shall terminate as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You meet the following conditions:

a. You must give any other recipients of the Work or Derivative Works a copy of this License; and
b.  You must cause any modified files to carry prominent notices stating that You changed the files; and

c. You must retain, in the Source form of any Derivative Works that You distribute, all copyright, patent, trademark, and attribution
notices from the Source form of the Work, excluding those notices that do not pertain to any part of the Derivative Works; and

d. Ifthe Work includes a "NOTICE" text file as part of its distribution, then any Derivative Works that You distribute must include a
readable copy of the attribution notices contained within such NOTICE file, excluding those notices that do not pertain to any part of
the Derivative Works, in at least one of the following places: within a NOTICE text file distributed as part of the Derivative Works;
within the Source form or documentation, if provided along with the Derivative Works; or, within a display generated by the
Derivative Works, if and wherever such third-party notices normally appear. The contents of the NOTICE file are for informational
purposes only and do not modify the License. You may add Your own attribution notices within Derivative Works that You distribute,
alongside or as an addendum to the NOTICE text from the Work, provided that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and may provide additional or different license terms and conditions for use,
reproduction, or distribution of Your modifications, or for any such Derivative Works as a whole, provided Your use, reproduction, and
distribution of the Work otherwise complies with the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise, any Contribution intentionally submitted for inclusion in the Work by
You to the Licensor shall be under the terms and conditions of this License, without any additional terms or conditions. Notwithstanding the
above, nothing herein shall supersede or modify the terms of any separate license agreement you may have executed with Licensor regarding
such Contributions.

6. Trademarks. This License does not grant permission to use the trade names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, Licensor provides the Work (and each Contributor
provides its Contributions) on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied,
including, without limitation, any warranties or conditions of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory, whether in tort (including negligence), contract, or otherwise, unless required
by applicable law (such as deliberate and grossly negligent acts) or agreed to in writing, shall any Contributor be liable to You for damages,
including any direct, indirect, special, incidental, or consequential damages of any character arising as a result of this License or out of the use or
inability to use the Work (including but not limited to damages for loss of goodwill, work stoppage, computer failure or malfunction, or any and
all other commercial damages or losses), even if such Contributor has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative Works thereof, You may choose to offer, and
charge a fee for, acceptance of support, warranty, indemnity, or other liability obligations and/or rights consistent with this License. However, in
accepting such obligations, You may act only on Your own behalf and on Your sole responsibility, not on behalf of any other Contributor, and
only if You agree to indemnify, defend, and hold each Contributor harmless for any liability incurred by, or claims asserted against, such
Contributor by reason of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
APPENDIX: How to apply the Apache License to your work

To apply the Apache License to your work, attach the following boilerplate notice, with the fields enclosed by brackets “[]" replaced with your
own identifying information. (Don't include the brackets!) The text should be enclosed in the appropriate comment syntax for the file format. We
also recommend that a file or class name and description of purpose be included on the same "printed page" as the copyright notice for easier
identification within third-party archives.

Copyright [yyyy] [name of copyright owner] Licensed under the Apache License, Version 2.0 (the "License™); you may not use this file except
in compliance with the License. You may obtain a copy of the License at http://www.apache.org/licenses/LICENSE-2.0 Unless required by
applicable law or agreed to in writing, software distributed under the License is distributed on an "AS 1S" BASIS, WITHOUT WARRANTIES
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OR CONDITIONS OF ANY KIND, either express or implied. See the License for the specific language governing permissions and limitations
under the License.

4.) ST ultimate liberty v2 from STMicroelectronics

Copyright @ 2015 STMicroelectronics International N.V.. All rights reserved.

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

1. Redistribution of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

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

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

4. This software, including modifications and/or derivative works of this software, must execute solely and
exclusively on microcontroller or microprocessor devices manufactured by or for STMicroelectronics.

5. Redistribution and use of this software other than as permitted under this license is void and will
automatically terminate your rights under this license.

THIS SOFTWARE IS PROVIDED BY STMICROELECTRONICS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS,
IMPLIED OR STATUTORY WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NON-INFRINGEMENT OF THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS ARE DISCLAIMED TO THE FULLEST EXTENT PERMITTED BY LAW. IN NO EVENT
SHALL STMICROELECTRONICS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED 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.

5.) Free RTOS Open Source Licensing

<pre>The FreeRTOS open source license covers the FreeRTOS source files,

which are located in the /FreeRTOS/Source directory of the official FreeRTOS
download. It also covers most of the source files in the demo application
projects, which are located in the /FreeRTOS/Demo directory of the official
FreeRTOS download. The demo projects may also include third party software that
is not part of FreeRTOS and is licensed separately to FreeRTOS. Examples of
third party software includes header files provided by chip or tools vendors,
linker scripts, peripheral drivers, etc. All the software in subdirectories of
the /FreeRTOS directory is either open source or distributed with permission,
and is free for use. For the avoidance of doubt, refer to the comments at the
top of each source File.

The FreeRTOS GPL Exception text on this page applies to FreeRTOS V8.2.3 up to
the latest version. The FreeRTOS GPL exception text that applies to versions
prior to V8.2.3 is very similar, and can be found in the relevant FreeRTOS
distribution packages.
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NOTE: The modification to the GPL is included to allow you to distribute a
combined work that includes FreeRTOS without being obliged to provide the source
code for proprietary components.

The FreeRTOS GPL exception text follows:

Any FreeRTOS *source code*, whether modified or in it"s original release form,
or whether in whole or in part, can only be distributed by you under the terms
of the GNU General Public License plus this exception. An independent module is
a module which is not derived from or based on FreeRTOS.

Clause 1:

Linking FreeRTOS with other modules is making a combined work based on FreeRTOS.
Thus, the terms and conditions of the GNU General Public License V2 cover the
whole combination.

As a special exception, the copyright holders of FreeRTOS give you permission to
link FreeRTOS with independent modules to produce a statically linked
executable, regardless of the license terms of these independent modules, and to
copy and distribute the resulting executable under terms of your choice,
provided that you also meet, for each linked independent module, the terms and
conditions of the license of that module. An independent module is a module
which is not derived from or based on FreeRTOS.

Clause 2:

FreeRTOS may not be used for any competitive or comparative purpose, including
the publication of any form of run time or compile time metric, without the
express permission of Real Time Engineers Ltd. (this is the norm within the
industry and is intended to ensure information accuracy).

The standard GPL V2 text:

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users. This
General Public License applies to most of the Free Software
Foundation"s software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Library General Public License instead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
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price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author®"s protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software. |If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors® reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone"s free use or not licensed at all.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program’, below,
refers to any such program or work, and a "work based on the Program™
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, translation is included without limitation in
the term "modification™.) Each licensee is addressed as "you™".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program®s
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
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you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as a whole at no charge to all third
parties under the terms of this License.

c) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
a warranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself is interactive but
does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which is a work based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three
years, to give any third party, for a charge no more than your
cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer
to distribute corresponding source code. (This alternative is
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, iIn accord with Subsection b above.)
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The source code for a work means the preferred form of the work for
making modifications to it. For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable. However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

IT distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. You may not impose any further
restrictions on the recipients® exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

7. 1f, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. |If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

IT any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices. Many people have made
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generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. 1In such case, this License incorporates
the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Program
specifies a version number of this License which applies to it and "any
later version”™, you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM 1S LICENSED FREE OF CHARGE, THERE 1S NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS 1S"™ WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

IT you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this iIs to make it
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free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright™ line and a pointer to where the full notice is found.

&lt;one line to give the program®s name and a brief idea of what it does.&gt;
Copyright (C) &lt;yearé&gt; &lt;name of authoré&gt;

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License** as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.

IT the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type “show w".
This is free software, and you are welcome to redistribute it

under certain conditions; type “show c" for details.

The hypothetical commands “show w®" and “show c® should show the appropriate
parts of the General Public License. Of course, the commands you use may
be called something other than “show w" and “show c"; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program
~“Gnomovision® (which makes passes at compilers) written by James Hacker.

&lt;signature of Ty Coon&gt;, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. |If this is what you want to do, use the GNU Library General
Public License instead of this License.

</pre>
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6.) BSD 2-clause "'Simplified" License type

Copyright (c) 2014, Kenneth MacKay

All rights reserved.

Redistribution and use in source and binary forms, with or without modification,

are permitted provided that the following conditions are met:

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

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation

and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" 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 HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED 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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7.) FatFS License

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 developments under license policy of following trems.
Copyright (C) 2011, 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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8.) MIT License

Permission is hereby granted, free of charge, to any person obtaining a copy of
this software and associated documentation files (the "Software"), to deal in

the Software without restriction, including without limitation the rights to

use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of
the Software, and to permit persons to whom the Software is furnished to do so,

subject to the following conditions:

The above copyright notice and this permission notice shall be included in allcopies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER

IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN

CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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9.) University of Illinois Open Source License

Copyright (c) 1998-2003 University of lllinois Board of Trustees
Copyright (c) 1998-2003 Mark D. Roth

All rights reserved.

Developed by: Campus Information Technologies and Educational Services,

University of lllinois at Urbana-Champaign

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software"), to deal with the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimers.

* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimers in the

documentation and/or other materials provided with the distribution.

* Neither the names of Campus Information Technologies and Educational
Services, University of lllinois at Urbana-Champaign, nor the names
of its contributors may be used to endorse or promote products derived

from this Software without specific prior written permission.
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THE SOFTWARE IS PROVIDED “AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.

IN NO EVENT SHALL THE CONTRIBUTORS OR COPYRIGHT HOLDERS BE LIABLE FOR

ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE

OR THE USE OR OTHER DEALINGS WITH THE SOFTWARE.
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10.)The zlib license

Copyright (c) 2011 Petteri Aimonen <jpa at nanopb.mail.kapsi.fi>

This software is provided 'as-is', without any express or implied warranty. In no event will the authors be
held liable for any damages arising from the use of this software.

Permission is granted to anyone to use this software for any purpose, including commercial applications,
and to alter it and redistribute it freely, subject to the following restrictions:

The origin of this software must not be misrepresented; you must not claim that you wrote the original
software. If you use this software in a product, an acknowledgment in the product documentation
would be appreciated but is not required.

Altered source versions must be plainly marked as such, and must not be misrepresented as being the
original software.

This notice may not be removed or altered from any source distribution.
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11.)STMCubeF4 license

SLA0048

SOFTWARE PACKAGE LICENSE AGREEMENT

BY INSTALLING COPYING, DOWNLOADING, ACCESSING OR OTHERWISE USING THIS SOFTWARE PACKAGE 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 RECIPIENT IS EMPLOYED AND/OR ENGAGED

AGREES TO BE BOUND BY THIS SOFTWARE PACKAGE LICENSE AGREEMENT.

Under STMicroelectronics’ intellectual property rights and subject to applicable licensing terms for any third-party software
incorporated in this software package and applicable Open Source Terms (as defined here below), the redistribution,
reproduction and use in source and binary forms of the software package or any part thereof, with or without modification, 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 following
disclaimer.

2. Redistributions in binary form, except as embedded into microcontroller or microprocessor device manufactured by or for
STMicroelectronics or a software update for such device, must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the distribution.

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

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

5. No use, reproduction or redistribution of this software package partially or totally may be done in any manner that would
subject this software package to any Open Source Terms (as defined below).

6. Some portion of the software package may contain software subject to Open Source Terms (as defined below) applicable
for each such portion (“Open Source Software”), as further specified in the software package. Such Open Source Software

is supplied under the applicable Open Source Terms and is not subject to the terms and conditions of license hereunder.
“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 and MIT license.

7. This software package may also include third party software as expressly specified in the software package subject to
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specific license terms from such third parties. Such third party software is supplied under such specific license terms and is
not subject to the terms and conditions of license hereunder. By installing copying, downloading, accessing or otherwise
using this software package, the recipient agrees to be bound by such license terms with regard to such third party
software.

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

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

10. The recipient shall comply with all applicable laws and regulations affecting the use of the software package or any part
thereof including any applicable export control law or regulation.

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

THIS SOFTWARE PACKAGE IS PROVIDED BY STMICROELECTRONICS AND CONTRIBUTORS "AS IS" AND ANY

EXPRESS, IMPLIED OR STATUTORY WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NON-INFRINGEMENT OF THIRD PARTY

INTELLECTUAL PROPERTY RIGHTS ARE DISCLAIMED TO THE FULLEST EXTENT PERMITTED BY LAW.

IN NO EVENT SHALL STMICROELECTRONICS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED 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 PACKAGE, EVEN IF ADVISED OF THE

POSSIBILITY OF SUCH DAMAGE.

EXCEPT AS EXPRESSLY PERMITTED HEREUNDER AND SUBJECT TO THE APPLICABLE LICENSING TERMS FOR ANY
THIRD-PARTY SOFTWARE INCORPORATED IN THE SOFTWARE PACKAGE AND OPEN SOURCE TERMS AS

APPLICABLE, 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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12.)STM32F4xx_HAL _Driver license

/**
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* @author MCD Application Team
* @brief This file contains aliases definition for the STM32Cube HAL constants

* macros and functions maintained for legacy purpose.

3k 3k 3k 3k 3k ok ok 5k 3k ok 3k 3k ok 5k ok 5k 5k 3k ok 3k ok ok 3k ok ok 3k ok ok 5k 3k ok ok ok ok sk ok ok 5k ok 3k 3k ok ok 3k ok 5k 5k 3k ok 3k %k ok 3k ok 5k 5k ok ok 3k ok ok 3k ok ok %k ok >k 5k ok >k k ok k ok k ok ok k

* COPYRIGHT(c) 2017 STMicroelectronics

*

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

* 1. Redistributions of source code must retain the above copyright notice,

*  this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright notice,
*  this list of conditions and the following disclaimer in the documentation

*  and/or other materials provided with the distribution.

* 3. Neither the name of STMicroelectronics nor the names of its contributors
*  may be used to endorse or promote products derived from this software

*  without specific prior written permission.

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"

* 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 HOLDER OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL

* DAMAGES (INCLUDING, BUT NOT LIMITED 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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13.)Zlib license

/* zlib.h -- interface of the 'zlib' general purpose compression library

version 1.2.11, January 15th, 2017
Copyright (C) 1995-2017 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu
*/

14.)Independent JPEG Group License Terms
and Conditions

In plain English:

1. We don"t promise that this software works. (But if you find any bugs,
please let us know!)
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2. You can use this software for whatever you want. You don"t have to pay us.
3. You may not pretend that you wrote this software. |If you use it in a
program, you must acknowledge somewhere in your documentation that
you"ve used the 1JG code.

In legalese:

The authors make NO WARRANTY or representation, either express or implied,
with respect to this software, its quality, accuracy, merchantability, or
fitness for a particular purpose. This software is provided "AS IS, and you,
its user, assume the entire risk as to its quality and accuracy.

This software is copyright (C) 1991-2012, Thomas G. Lane, Guido Vollbeding.
All Rights Reserved except as specified below.

Permission is hereby granted to use, copy, modify, and distribute this
software (or portions thereof) for any purpose, without fee, subject to these
conditions:

(1) If any part of the source code for this software is distributed, then this
README file must be included, with this copyright and no-warranty notice
unaltered; and any additions, deletions, or changes to the original files
must be clearly indicated in accompanying documentation.

(2) If only executable code is distributed, then the accompanying
documentation must state that "this software is based in part on the work of
the Independent JPEG Group™.

(3) Permission for use of this software is granted only if the user accepts
full responsibility for any undesirable consequences; the authors accept

NO LIABILITY for damages of any Kkind.

These conditions apply to any software derived from or based on the 1JG code,
not just to the unmodified library. |If you use our work, you ought to
acknowledge us.

Permission is NOT granted for the use of any 1JG author®s name or company nhame
in advertising or publicity relating to this software or products derived from
it. This software may be referred to only as '"the Independent JPEG Group®"s
software™.

We specifically permit and encourage the use of this software as the basis of
commercial products, provided that all warranty or liability claims are
assumed by the product vendor.

ansi2knr.c is included in this distribution by permission of L. Peter Deutsch,
sole proprietor of its copyright holder, Aladdin Enterprises of Menlo Park, CA.
ansi2knr.c is NOT covered by the above copyright and conditions, but instead
by the usual distribution terms of the Free Software Foundation; principally,
that you must include source code if you redistribute it. (See the file
ansi2knr.c for full details.) However, since ansi2knr.c is not needed as part
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of any program generated from the 1JG code, this does not limit you more than
the foregoing paragraphs do.

The Unix configuration script "configure"™ was produced with GNU Autoconf.

It is copyright by the Free Software Foundation but is freely distributable.
The same holds for its supporting scripts (config.guess, config.sub,
Itmain.sh). Another support script, install-sh, is copyright by X Consortium
but is also freely distributable.

The 1JG distribution formerly included code to read and write GIF files.

To avoid entanglement with the Unisys LZW patent, GIF reading support has
been removed altogether, and the GIF writer has been simplified to produce
"uncompressed GIFs'. This technique does not use the LZW algorithm; the
resulting GIF files are larger than usual, but are readable by all standard
GIF decoders.

We are required to state that
"The Graphics Interchange Format(c) is the Copyright property of

CompuServe Incorporated. GIF(sm) is a Service Mark property of
CompuServe Incorporated."

15.) Freescale2005

Copyright: * Freescale Semiconductor, INC. All Rights Reserved.

You are hereby granted a copyright license to use, modify, and distribute the SOFTWARE so
long as this entire notice is retained without alteration in any modified and/or redistributed
versions, and that such modified versions are clearly identified as such.

No licenses are granted by implication, estoppel or otherwise under any patents or trademarks
of Freescale Semiconductor, Inc.

This software is provided on an "AS IS" basis and without warranty.

To the maximum extent permitted by applicable law, Freescale Semiconductor

DISCLAIMS ALL WARRANTIES WHETHER EXPRESS OR IMPLIED, INCLUDING
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE AND ANY WARRANTY AGAINST INFRINGEMENT WITH REGARD TO
THE SOFTWARE (INCLUDING ANY MODIFIED VERSIONS THEREOF) AND ANY
ACCOMPANYING WRITTEN MATERIALS.

To the maximum extent permitted by applicable law, IN NO EVENT SHALL

Freescale Semiconductor BE LIABLE FOR ANY DAMAGES WHATSOEVER
(INCLUDING WITHOUT LIMITATION, DAMAGES FOR LOSS OF BUSINESS PROFITS,
BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, OR OTHER
PECUNIARY LOSS) ARISING OF THE USE OR INABILITY TO USE THE SOFTWARE.
Freescale Semiconductor assumes no responsibility for the maintenance and support of this
software
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