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Document information 

LZE GmbH takes on no responsibility for incorrect or missing information in this document. As the MIOTY® 
MEK5.0-EVAL is under development all information given in this document, especially about the graphical 
outfit and the available functions, is subject to change without further notice. 
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Copyright information 

The Fraunhofer-Gesellschaft zur Foerderung der angewandten Forschung e.V., Hansastrasse 27c, 80686 
Munich, Germany (further: Fraunhofer) is holder of all proprietary rights on this MIOTY® MEK5.0-EVAL 
especially on the Software (except the Open Source Software). 
 
You can only use this MIOTY® MEK5.0-EVAL if you have closed an agreement with Fraunhofer or you get 
the right to use the MIOTY™ MEK5.0-EVAL from someone who is authorized to grant you that right (LZE 
GmbH). 
 
Any use of the MIOTY® MEK5.0-EVAL without a valid agreement is prohibited and liable to prosecution. 
 
Copyright ©2021 Gesellschaft zur Förderung der angewandten Forschung e.V. acting on behalf of its 
Fraunhofer Institut für Integrierte Schaltungen (IIS). All rights reserved. 
Contact: Fraunhofer Institut für Integrierte Schaltungen, Am Wolfsmantel 33, D-91058 Erlangen, Germany. 
 
The Open Source Software components in section 9 (Open Source Software) are not subject of propriety 
rights of Fraunhofer. Each Open Source software component is copyrighted by a third party/third parties, 
namely the copyright holder/s indicated in the copyright notices in the corresponding source files or other 
materials accompanying the respective Open Source software. Each Open Source software component is 
licensable under its own applicable license conditions. 
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4  
Abstract 

The objective of the MIOTY® Waveform is to create a low complexity wide area sensor network. To keep 
production cost of the sensor nodes low, standard transceiver chips are used. Typically the sensor nodes 
are supplied by a battery. The network is designed that one receiver is able to receive up to several 
thousand sensor nodes. 

 

 
The transmission is typically done in industrial, scientific and medical (ISM) bands or in the short range 
devices (SRD) bands. Several other systems also use these bands for transmission, therefore an 
interference free channel can’t be guaranteed. The transmit power in these bands is severely limited too. 
 
To achieve a wide area transmission, the data rate has to be reduced. Therefore the interference probability 
increases vehemently. The Telegram Splitting (TS) Technology invented by Fraunhofer IIS is dealing with 
the issue of long telegrams and the MIOTY® waveform based on the TS Technology is designed to deal 
with such interference. 

4.1  
Transmitter 

The MIOTY® MEK5.0-EVAL relies on the TI Launchpad™ Sensor Tag kit LPSTK-CC1352R and includes 
several integrated environmental and motion sensors, such as a temperature, humidity, light, hall effect 
and acceleration sensor. It is fully enclosed and battery-operated whilst keeping the current consumption 
at a minimum, even during the transmission and reception of a MIOTY® telegram. 
 
This document gives you a brief introduction about the MIOTY® MEK5.0-EVAL and guides you through the 
operation of this device. 
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5  
Transmission of MIOTY® 

5.1  
Profiles 

The Fraunhofer Telegram Splitting based waveform MIOTY® is an ultra-narrowband radio transmission 
scheme. Therefore, it can be used in virtually any radio band, from a regulatory perspective. 
 
These endpoints supports four different profiles: 
 
• EU0: Transmission in 868.180 MHz band 
• EU1: Transmission in 868.080 MHz and 868.180 MHz band 
• EU2: Transmission in 866.825 MHz and 867.625 MHz band 
• US0: Transmission in 915.600 MHz and 916.400 MHz band 
 
Attention: Due to oscillator tolerances, a transmission at the exact frequency is impossible in practice and 
frequency offsets should be expected. Regardless of this, the MIOTY® receivers are designed to 
compensate these tolerances and still achieve the optimal performance. 

5.2  
Firmware Control Flow 

The firmware has two modes of operation. Enable Trigger Mode by placing a jumper across DIO28 and 
DIO29 before startup. Without a connection between DIO28 and DIO29, the device operates in Automatic 
Mode. 
 
 
 
 
 
 
 
 
Jumper for Trigger Mode   
operation 
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5.3  
Automatic Mode 

In Automatic Mode, a transmission will be executed around 30 seconds after the last package has finished 
transmission. The integrated on-board sensors are read and the battery level in %, temperature in °C, 
relative humidity in %, illuminance in lux, magnetic flux in T and the information about possibly detected 
motion during sleep- time are transmitted by a MIOTY® uplink telegram. During the transmission and 
reception window, a red blinking LED acts as an indicator for the radio communication process. When the 
transmission was acknowledged by your M200, the blue LED blinks multiple times. Afterwards it signals 
the successful reception of a downlink telegram by lighting for five seconds in the color according to the 
RGB-values that were sent in the downlink. 
 
 

5.4  
Trigger-Mode 

In Trigger-Mode, a transmission is executed manually by a trigger event, which is caused by pressing one 
of the push-buttons. Any further interrupt events are ignored until the MIOTY® transceive event was 
performed completely. The integrated on-board sensors are read and the battery level in %, temperature 
in °C, relative humidity in %, illuminance in lux and magnetic flux in mT are transmitted by a MIOTY® uplink 
telegram. During the transmission and reception window, a red blinking LED signals radio activity. When 
the transmission was acknowledged by your M200 and BTN-2 triggered the event, the blue LED blinks 
multiple times. Otherwise, when a transmission triggered by BTN-1 was acknowledged by your M200, the 
green LED blinks multiple times. Afterwards the LED signals the successful reception of a downlink 
telegram by lighting for five seconds in the color according to the RGB-values that were sent in the downlink. 
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6  
Device 

6.1  
Information 

The MIOTY® MEK5.0-EVAL is a standalone, small, versatile, low-power transmitter and receiver for the 
Fraunhofer Telegram Splitting Technology, capable of transmitting the Fraunhofer MIOTY®: 
It is designed for ease of use to show the various application possibilities of a low-power sensor module 
combined with the efficient Telegram Splitting Technology for both uplink and downlink purposes. 

6.1.1  
Connectors 

The device has one SMA-Female-Connector that is used to connect the provided Sub-1 GHz SMA antenna. 
It can also be used to establish a wired connection with any SMA cable. 
 
WARNING! If the device is connected directly to any receiver via cable, you have to ensure, that the receiver 
supports input powers up to 14 dBm. If not you have to connect additional attenuators to limit the power to 
a level the receiver supports. 
 
For power supply, two Alkaline AAA-batteries (1.5V each) are recommended. Connecting your device to 
an XDS110 Launchpad through the provided ARM 10-pin JTAG cable and the 2 wire per for UART provides 
further debugging, programming and communication possibilities. Refer to https://www.ti.com/tool/LPSTK-
CC1352R for more information. 
 

6.1.2  
Buttons 

The MEK5.0-EVAL offers two push buttons for the user to trigger a transmission (BTN-1 and BTN-2). 
 

Buttons RGB-LED 
 

Power Switch 

 

 
Connector 
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6.1.3  
LEDs 

There is a RGB-LED on the device. 
During boot the red and green LED are turned on and off one by one. 
When the device is transmitting or receiving a MIOTY® package, the red indicates the radio activity. The 
LED is turned off, when the telegram was sent. A successful transmission of the MIOTY® package is 
signaled by a blue or green blinking LED, depending on the mode of operation. 

6.1.4  
Label 

 

 
 
• Device Name: MIOTY® MEK5.0-EVAL 
• EUI64: 64-bit Extended Unique Identifier. The information is also given by the QR code on the right. 

Required to register the node at the base station 
• HW-ID: Hardware Identifier 
• NW-Key: 128 bit AES Key that is used to encrypt the data. The information is also given by the QR 

code on the left 
Required to register the node at the base station 
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7  
Uplink- / Downlink-Payload-Formatting 

The MIOTY® uplink telegram payload consists of six bytes: 

• Battery level in % 
• Temperature in °C 
• Relative humidity in % 
• Illuminance in lux (MSB) 
• Illuminance in lux (LSB) 
• Magnetic flux in mT 

 
 
The MIOTY® downlink telegram consists of three bytes in the format [r,g,b], whereas 0 ≤ 𝑟𝑟, 𝑔𝑔, 𝑏𝑏 ≤ 255 



 

Page 11 of 33 
Copyright © 2021, LZE GmbH  
www.lze-innovation.de 

 
 
Technical Specifications 

 

8  
Technical Specifications 

8.1  
Hardware Specification 

NAME VALUE 

Electric current Idle-Mode ≤ 1 𝑚𝑚𝑚𝑚 @ 3.3𝑉𝑉 

(Evaluation kit is optimized for usability, an embedded 
optimized implementation can be as low as 1µA,  
dependent on the hardware) 

Electric current TX-Mode 30 𝑚𝑚𝑚𝑚 @ 3𝑉𝑉 

RF-TX Output Max. (868 MHz) 14 𝑑𝑑𝑑𝑑𝑑𝑑 

Frequency Oscillator Tolerance 10𝑝𝑝𝑝𝑝𝑝𝑝 

Input Voltage 2.5𝑉𝑉 − 3.2𝑉𝑉 
 

 
 
Please note: 
The transmission power of the MIOTY® M200 base station is reduced compared to available High 
Performance base stations. The resulting loss of link budget in the downlink has an appreciable impact on 
the covered range. This reduces the range of the downlink roughly by factor 2. The uplink to the base 
station has the full link budget and therefore has a higher range. 
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Scope of delivery 

A MIOTY® MEK5.0-EVAL is delivered with the following components. 
 
• 1x MIOTY® LPSTK 
• Sub-1GHz SMA swivel antenna 
• User Guide 
• Quick Start Guide 
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Open Source Software 

10.1  
Fraunhofer Institute for Integrated Circuits (IIS) 

The transmitter incorporates software provided by Fraunhofer under the following license: 
 
Copyright © 2020 Fraunhofer-Gesellschaft zur Foerderung der angewandten 
Forschung e.V. acting on behalf of its Fraunhofer Institute for Integrated 
Circuits (IIS). All rights reserved. 
 
The Fraunhofer-Gesellschaft zur Foerderung der angewandten Forschung e.V., 
Hansastrasse 27c, 80686 Munich, Germany (further: Fraunhofer) is holder of 
all proprietary rights on this computer program. 
You can only use this computer program if you have closed a license agreement 
with Fraunhofer or you get the right to use the computer program from someone 
who is authorized to grant you that right. 
Any use of the computer program without a valid license is prohibited and 
liable to prosecution. 
 
Contact: crm-mioty@iis.fraunhofer.de 
 

10.2  
Texas Instruments 

The transmitter incorporates software provided by Texas Instruments Incorporated under the following 
license: 
 
(1) Copyright (c) 2015-2018, Texas Instruments Incorporated 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. 
 
* Neither the name of Texas Instruments Incorporated 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 OWNER OR CONTRIBUTORS 
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR 

mailto:crm-mioty@iis.fraunhofer.de
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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. 
 
 
(2) Copyright (c) 2016-2020, Texas Instruments Incorporated 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. 
 
* Neither the name of Texas Instruments Incorporated 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 OWNER 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. 
  

10.3  
Analog Devices 

The transmitter incorporates software provided by Analog Devices Incorporated under the following 
license: 
 
Copyright 2012(c) Analog Devices, Inc. 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 
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the documentation and/or other materials provided with the 
distribution. 

- Neither the name of Analog Devices, Inc. nor the names of its 
contributors may be used to endorse or promote products derived 
from this software without specific prior written permission. 

- The use of this software may or may not infringe the patent rights 
of one or more patent holders. This license does not release you 
from the requirement that you obtain separate licenses from these 
patent holders to use this software. 

- Use of the software either in source or binary form, must be run 
on or directly connected to an Analog Devices Inc. component. 

 
THIS SOFTWARE IS PROVIDED BY ANALOG DEVICES "AS IS" AND ANY EXPRESS OR 
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, NON-INFRINGEMENT, 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO 
EVENT SHALL ANALOG DEVICES BE LIABLE FOR ANY DIRECT, INDIRECT, 
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT 
LIMITED TO, INTELLECTUAL PROPERTY RIGHTS, 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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10.4  
Others 

Each file may have its own copyright/license that is embedded in the source file. Unless otherwise noted 
in the body of the source file(s), the following copyright notices will apply to the contents of the newlib 
subdirectory: 
 
(1) Red Hat Incorporated 
Copyright (c) 1994-2009 Red Hat, Inc. All rights reserved. 
 
This copyrighted material is made available to anyone wishing to use, modify, 
copy, or redistribute it subject to the terms and conditions of the BSD 
License. This program is distributed in the hope that 
it will be useful, but WITHOUT ANY WARRANTY expressed or implied, including 
the implied warranties of MERCHANTABILITY or FITNESS FOR A PARTICULAR 
PURPOSE. A copy of this license is available at 
http://www.opensource.org/licenses. Any Red Hat trademarks that are 
incorporated in the source code or documentation are not subject to the BSD 
License and may only be used or replicated with the express permission of Red 
Hat, Inc. 
 
(2) University of California, Berkeley 
 
Copyright (c) 1981-2000 The Regents of the University of California. 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. 
* Neither the name of the University 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 OWNER 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. 



 

Page 17 of 33 
Copyright © 2021, LZE GmbH  
www.lze-innovation.de 

 
 
Open Source Software 

 

(3) David M. Gay (AT&T 1991, Lucent 1998) 
  
The author of this software is David M. Gay. Copyright (c) 1991 by AT&T. 
Permission to use, copy, modify, and distribute this software for any purpose 
without fee is hereby granted, provided that this entire notice is included 
in all copies of any software which is or includes a copy or modification of 
this software and in all copies of the supporting documentation for such 
software. 
 
THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR AT&T MAKES ANY REPRESENTATION 
OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY OF THIS SOFTWARE OR 
ITS FITNESS FOR ANY PARTICULAR PURPOSE. 
 
 
The author of this software is David M. Gay. 
 
Copyright (C) 1998-2001 by Lucent Technologies All Rights Reserved 
 
Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, provided 
that the above copyright notice appear in all copies and that both that the 
copyright notice and this permission notice and warranty disclaimer appear in 
supporting documentation, and that the name of Lucent or any of its entities 
not be used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 
 
LUCENT DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, INCLUDING ALL 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL LUCENT 
OR ANY OF ITS ENTITIES BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS 
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS 
SOFTWARE. 
 
 
(4) Advanced Micro Devices 
 
Copyright 1989, 1990 Advanced Micro Devices, Inc. 
 
This software is the property of Advanced Micro Devices, Inc (AMD) which 
specifically grants the user the right to modify, use and distribute this 
software provided this notice is not removed or altered. All other rights are 
reserved by AMD. 
 
AMD MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS 
SOFTWARE. IN NO EVENT SHALL AMD BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL 
DAMAGES IN CONNECTION WITH OR ARISING FROM THE FURNISHING, PERFORMANCE, OR 
USE OF THIS SOFTWARE. 
 
So that all may benefit from your experience, please report any problems or 
suggestions about this software to the 29K Technical Support Center at 800-
29-29-AMD (800-292-9263) in the USA, or 0800-89-1131 in the UK, or 
0031-11-1129 in Japan, toll free. The direct dial number is 512-462-4118. 
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Advanced Micro Devices, Inc. 29K Support Products 
Mail Stop 573 
5900 E. Ben White Blvd. Austin, TX 78741 
800-292-9263 
 
 
(5) Sun Microsystems 
Copyright (C) 1993 by Sun Microsystems, Inc. All rights reserved. Developed 
at SunPro, a Sun Microsystems, Inc. business. 
Permission to use, copy, modify, and distribute this 
software is freely granted, provided that this notice is preserved. 
 
(6) Hewlett Packard 
 
(c) Copyright 1986 HEWLETT-PACKARD COMPANY 
 
To anyone who acknowledges that this file is provided "AS IS" without any 
express or implied warranty: 
permission to use, copy, modify, and distribute this file for any purpose is 
hereby granted without fee, provided that the above copyright notice and this 
notice appears in all copies, and that the name of Hewlett-Packard Company 
not be used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. Hewlett-Packard Company 
makes no representations about the suitability of this software for any 
purpose. 
 
(7) Hans-Peter Nilsson 
 
Copyright (C) 2001 Hans-Peter Nilsson 
 
Permission to use, copy, modify, and distribute this software is freely 
granted, provided that the above copyright notice, this notice and the 
following disclaimer are preserved with no changes. 
 
THIS SOFTWARE IS PROVIDED ``AS IS'' AND WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 
 
(8) Stephane Carrez (m68hc11-elf/m68hc12-elf targets only) 
 
Copyright (C) 1999, 2000, 2001, 2002 Stephane Carrez (stcarrez@nerim.fr) 
 
The authors hereby grant permission to use, copy, modify, distribute, and 
license this software and its documentation for any purpose, provided that 
existing copyright notices are retained in all copies and that this notice is 
included verbatim in any distributions. No written agreement, license, or 
royalty fee is required for any of the authorized uses. 
Modifications to this software may be copyrighted by their authors and need 
not follow the licensing terms described here, provided that 
the new terms are clearly indicated on the first page of each file where they 
apply. 
 
(9) Christopher G. Demetriou 
  
 
Copyright (c) 2001 Christopher G. Demetriou All rights reserved. 
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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. The name of the author may not be used to endorse or promote products 
derived from this software without specific prior written permission. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``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 AUTHOR 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. 
 
(10) SuperH, Inc. 
 
Copyright 2002 SuperH, Inc. All rights reserved 
 
This software is the property of SuperH, Inc (SuperH) which specifically 
grants the user the right to modify, use and distribute this software 
provided this notice is not removed or altered. All other rights are reserved 
by SuperH. 
 
SUPERH MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS 
SOFTWARE. IN NO EVENT SHALL SUPERH BE LIABLE FOR INDIRECT, SPECIAL, 
INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THE 
FURNISHING, PERFORMANCE, OR USE OF THIS SOFTWARE. 
 
So that all may benefit from your experience, please report any problems or 
suggestions about this software to the SuperH Support Center via 
e-mail at softwaresupport@superh.com . 
 
SuperH, Inc. 
405 River Oaks Parkway San Jose 
CA 95134 USA 
 
(11) Royal Institute of Technology 
 
Copyright (c) 1999 Kungliga Tekniska H�gskolan (Royal Institute of 
Technology, Stockholm, Sweden). 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. Redistributions of source code must retain the above copyright notice, 
this list of conditions and the following disclaimer. 
 



 

Page 20 of 33 
Copyright © 2021, LZE GmbH  
www.lze-innovation.de 

 
 
Open Source Software 

 

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 KTH 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 KTH AND ITS 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 KTH OR ITS 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. 
 
(12) Alexey Zelkin 
 
Copyright (c) 2000, 2001 Alexey Zelkin <phantom@FreeBSD.org> 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. 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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 AUTHOR 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. 
 
(13) Andrey A. Chernov 
 
Copyright (C) 1997 by Andrey A. Chernov, Moscow, Russia. 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. 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. 
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``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 REGENTS 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. 
 
(14) FreeBSD 
 
Copyright (c) 1997-2002 FreeBSD Project. 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. 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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 AUTHOR 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. 
 
(15) S. L. Moshier Author: S. L. Moshier. 
Copyright (c) 1984,2000 S.L. Moshier 
 
Permission to use, copy, modify, and distribute this software for any purpose 
without fee is hereby granted, provided that this entire notice is included 
in all copies of any software which is or includes a copy or modification of 
this software and in all copies of the supporting documentation for such 
software. 
 
THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTY. IN PARTICULAR, THE AUTHOR MAKES NO REPRESENTATION 
OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY OF THIS SOFTWARE OR 
ITS FITNESS FOR ANY PARTICULAR PURPOSE. 
 
(16) Citrus Project 
  
Copyright (c)1999 Citrus Project, 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. Redistributions of source code must retain the above copyright notice, 
this list of conditions and the following disclaimer. 
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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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 AUTHOR 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. 
 
(17) Todd C. Miller 
 
Copyright (c) 1998 Todd C. Miller <Todd.Miller@courtesan.com> 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. 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. The name of the author may not be used to endorse or promote products 
derived from this software without specific prior written permission. 
 
THIS SOFTWARE IS PROVIDED ``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 AUTHOR 
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. 
 
(18) DJ Delorie (i386) Copyright (C) 1991 DJ Delorie All rights reserved. 
 
Redistribution, modification, and use in source and binary forms is permitted 
provided that the above copyright notice and following paragraph are 
duplicated in all such forms. 
  
This file is distributed WITHOUT ANY WARRANTY; without even the implied 
warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. 
 
(29) Free Software Foundation LGPL License (*-linux* targets only) 
 
Copyright (C) 1990-1999, 2000, 2001 Free Software Foundation, Inc. This file 
is part of the GNU C Library. 
Contributed by Mark Kettenis <kettenis@phys.uva.nl>, 1997. 
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The GNU C Library is free software; you can redistribute it and/or modify it 
under the terms of the GNU Lesser General Public 
License as published by the Free Software Foundation; either version 2.1 of 
the License, or (at your option) any later version. 
 
The GNU C Library 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 
Lesser General Public License for more details. 
 
You should have received a copy of the GNU Lesser General Public License 
along with the GNU C Library; if not, write to the Free Software Foundation, 
Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA. 
 
(20) Xavier Leroy LGPL License (i[3456]86-*-linux* targets only) Copyright 
(C) 1996 Xavier Leroy (Xavier.Leroy@inria.fr) 
This program is free software; you can redistribute it and/or modify it under 
the terms of the GNU Library 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 Library General Public License for more details. 
 
(21) Intel (i960) 
 
Copyright (c) 1993 Intel Corporation 
 
Intel hereby grants you permission to copy, modify, and distribute this 
software and its documentation. Intel grants this permission provided that 
the above copyright notice appears in all copies and that both the copyright 
notice and this permission notice appear in supporting documentation. In 
addition, Intel grants this permission provided that you prominently mark as 
"not part of the original" any modifications made to this software or 
documentation, and that the name of Intel Corporation not be used in 
advertising or publicity pertaining to distribution of the software or the 
documentation without specific, written prior permission. 
 
Intel Corporation provides this AS IS, WITHOUT ANY WARRANTY, EXPRESS OR 
IMPLIED, INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY 
OR FITNESS FOR A PARTICULAR PURPOSE. Intel makes no guarantee or 
representations regarding the use of, or the results of the use of, the 
software and documentation in terms of correctness, accuracy, reliability, 
currentness, or otherwise; and you rely on the software, documentation and 
results solely at your own risk. 
  
 
IN NO EVENT SHALL INTEL BE LIABLE FOR ANY LOSS OF USE, LOSS OF BUSINESS, LOSS 
OF PROFITS, INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES OF ANY 
KIND. IN NO EVENT SHALL INTEL'S TOTAL LIABILITY EXCEED THE SUM PAID TO INTEL 
FOR THE PRODUCT LICENSED HEREUNDER. 
 
(22) Hewlett-Packard (hppa targets only) 
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(c) Copyright 1986 HEWLETT-PACKARD COMPANY 
 
To anyone who acknowledges that this file is provided "AS IS" without any 
express or implied warranty: 
permission to use, copy, modify, and distribute this file for any purpose is 
hereby granted without fee, provided that the above copyright notice and this 
notice appears in all copies, and that the name of Hewlett-Packard Company 
not be used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. Hewlett-Packard Company 
makes no representations about the suitability of this software for any 
purpose. 
 
(23) Henry Spencer (only *-linux targets) 
 
Copyright 1992, 1993, 1994 Henry Spencer. All rights reserved. 
This software is not subject to any license of the American Telephone and 
Telegraph Company or of the Regents of the University of California. 
 
Permission is granted to anyone to use this software for any purpose on any 
computer system, and to alter it and redistribute it, subject 
to the following restrictions: 
 
1. The author is not responsible for the consequences of use of this 
software, no matter how awful, even if they arise from flaws in it. 
2. The origin of this software must not be misrepresented, either by 
explicit claim or by omission. Since few users ever read sources, credits 
must appear in the documentation. 
 
3. Altered versions must be plainly marked as such, and must not be 
misrepresented as being the original software. Since few users ever read 
sources, credits must appear in the documentation. 
 
4. This notice may not be removed or altered. 
 
(24) Mike Barcroft 
 
Copyright (c) 2001 Mike Barcroft <mike@FreeBSD.org> 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. 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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 AUTHOR 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, 
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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. 
(25) Konstantin Chuguev (--enable-newlib-iconv) Copyright (c) 1999, 2000 
Konstantin Chuguev. 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. 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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 AUTHOR 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. 
 
iconv (Charset Conversion Library) v2.0 
 
(26) Artem Bityuckiy (--enable-newlib-iconv) 
 
Copyright (c) 2003, Artem B. Bityuckiy, SoftMine Corporation. Rights 
transferred to Franklin Electronic Publishers. 
 
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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 AUTHOR 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. 
 
(27) IBM, Sony, Toshiba (only spu-* targets) 
 
(C) Copyright 2001,2006, 
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International Business Machines Corporation, Sony Computer Entertainment, 
Incorporated, Toshiba Corporation, 
 
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. 
* Neither the names of the copyright holders nor the names of their 
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 OWNER 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. 
 
(28) - Alex Tatmanjants (targets using libc/posix) 
 
Copyright (c) 1995 Alex Tatmanjants <alex@elvisti.kiev.ua> at Electronni 
Visti IA, Kiev, Ukraine. 
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. 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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``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 AUTHOR 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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(29) - M. Warner Losh (targets using libc/posix) 
 
Copyright (c) 1998, M. Warner Losh <imp@freebsd.org> 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. 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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 AUTHOR 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. 
 
(30) - Andrey A. Chernov (targets using libc/posix) 
 
Copyright (C) 1996 by Andrey A. Chernov, Moscow, Russia. 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. 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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``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 REGENTS 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. 
 
(31) - Daniel Eischen (targets using libc/posix) 
 
Copyright (c) 2001 Daniel Eischen <deischen@FreeBSD.org>. 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. Redistributions of source code must retain the above copyright notice, 
this list of conditions and the following disclaimer. 
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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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 REGENTS 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. 
 
 
(32) - Jon Beniston (only lm32-* targets) Contributed by Jon Beniston 
<jon@beniston.com> 
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. 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 AUTHOR 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. 
 
(33) - ARM Ltd (arm and thumb variant targets only) Copyright (c) 2009 ARM 
Ltd 
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. 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. The name of the company may not be used to endorse or promote products 
derived from this software without specific prior written permission. 
 
THIS SOFTWARE IS PROVIDED BY ARM LTD ``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 ARM LTD BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, 
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, 
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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. 
 
(34) - Xilinx, Inc. (microblaze-* and powerpc-* targets) Copyright (c) 2004, 
2009 Xilinx, Inc. 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. Redistributions 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 Xilinx 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 HOLDER 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. 
 
 
(35) Texas Instruments Incorporated (tic6x-*, *-tirtos targets) 
 
Copyright (c) 1996-2010,2014 Texas Instruments Incorporated 
http://www.ti.com/ 
 
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. 
 
Neither the name of Texas Instruments Incorporated 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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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 OWNER 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. 
 
(36) National Semiconductor (cr16-* and crx-* targets) Copyright (c) 2004 
National Semiconductor Corporation 
The authors hereby grant permission to use, copy, modify, distribute, and 
license this software and its documentation for any purpose, provided that 
existing copyright notices are retained in all copies and that this notice is 
included verbatim in any distributions. No written agreement, license, or 
royalty fee is required for any of the authorized uses. 
Modifications to this software may be copyrighted by their authors and need 
not follow the licensing terms described here, provided that 
the new terms are clearly indicated on the first page of each file where they 
apply. 
(37) - Adapteva, Inc. (epiphany-* targets) Copyright (c) 2011, Adapteva, Inc. 
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. 
* Neither the name of Adapteva 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. 
(38) - Altera Corportion (nios2-* targets) Copyright (c) 2003 Altera 
Corporation 
All rights reserved. 
 
Redistribution and use in source and binary forms, with or without 
modification, are permitted provided that the following conditions are met: 
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o Redistributions of source code must retain the above copyright notice, 
this list of conditions and the following disclaimer. 
o 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. 
o Neither the name of Altera Corporation 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 ALTERA CORPORATION, THE COPYRIGHT HOLDER, AND 
ITS 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. 
 
(39) Ed Schouten - Free BSD 
 
Copyright (c) 2008 Ed Schouten <ed@FreeBSD.org> 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. 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. 
 
THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 AUTHOR 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. 
 
 
spiffs License 
 
 
The MIT License (MIT) 
 
Copyright (c) 2013-2017 Peter Andersson (pelleplutt1976<at>gmail.com) 
 
Permission is hereby granted, free of charge, to any person obtaining a copy 
of 
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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 
all 
copies 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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