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At a glace 

  

1  
At a glace 

Making the invisible visible – with three dimensional visualization of magnetic fields. HallinSight ® stands 

for precise vectorial magnetic measurements with capabilities of highly flexible adaption to different require-

ments and applications like permanent magnet characterization and inspection of magnet components.  

This document contains all necessary information on operating a HallinSight® Magnetic Measurement Sys-

tem including software installation, software operation, operating conditions and technical details. 

Even if it was composed to the best of one's knowledge it cannot be guaranteed that all specifications are 

correct. Therefore, all information is specified as subject to change as well as errors and omissions are 

excepted. 

For possibilities of user specific adaptions of the HallinSight® Technology and further information please 

visit www.iis.fraunhofer.de/hallinsight. 

 

The EVALUATION KIT consists of:  

(a) the HallinSight® sensor module with USB connection 

(b) the HallinSight® GUI software for operation and analysis 

(c) suitable cables for connection and power adapter for supply  

 

1.1  
System Requirements 

For proper operation of the HallinSight® Magnetic Measurement System please make sure to fulfil the 

minimum system requirements of your computer as follows: 

 Compatible operating systems: 
o Windows 7 (32bit or 64bit) 
o Windows 10 (32bit or 64bit) 

 Hardware requirements: 
o USB 2.0 or higher 
o Dual-core processor with 2 GHz or higher 
o Minimum 2 GB internal RAM 
o Monitor with screen resolution of at least 1280 x 800 
o Recommended: Dedicated GPU 

 

http://www.iis.fraunhofer.de/hallinsight
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2  
Purpose of application 

Disclaimer 

The Evaluation Kit can be operated within the specified operating voltages, the rated operating tempera-

tures and other conditions as specified. The Evaluation Kits are prototypes which are fabricated for evalu-

ation towards potential system application. They are not intended for use in products at this stage of devel-

opment AND must always be supervised in a laboratory environment by trained personnel. 

 

The HallinSight® vectorial magnetic field imaging technology enables measuring all three dimensions of 

magnetic fields in real time. The magnetic field vector can be dissolved with a magnetic resolution in the 

range of μT at a rate up to 250 measurements per second. In form of a planar array, the technology can 

be fabricated as a magnetic field camera and be used for characterization of static or dynamic magnetic 

fields. The high flexibility of the HallinSight® technology makes it feasible to measure magnetic fields 

along a line or in-plane as well as within a spatial volume. Different communication interfaces are availa-

ble for integration in existing environments for laboratorial and industrial setups. 

 

The Evaluation Kit are designed for application in  
– Quality control in magnet fabrication  

– Detection of defects in magnetic materials (e. g. cracks, cavities) 

– Permanent magnet characterization (field strength, magnetization) 

– Non-destructive material testing (magnetic back-bias) 

– Multi-dimensional position measurements 

– Metering of magnetic fields with high dynamics (e. g. gradient fields) 

– Detection of hidden electric currents (e.g. solar panels) 

– Visualization of static or alternating magnetic fields (e. g. motors, coils) 

 

Features 
– True 3D magnetic field measurement (vectorial) 

– Integrated temperature sensor 

– Magnetic calibration of complete measurement system 

– Ready-to-use with USB interface 

– Windows software for visualization and analysis 

– LabVIEW and Python library for integration in existing measurement setups 

– Space-resolved measurement in a 2.5 mm grid 

– Interpolation algorithms for higher resolution 

– Measuring distance to active sensor area < 0.5 mm (without casing) 

– Magnetically neutral measurement area 

– Communication per USB and serial ASCII protocol 
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THE PROVIDED EVALUATION KITS ARE SUPPLIED FOR TESTING PURPOSES ONLY  
AS SPECIFIED. 

 
(1)  LZE GmbH is liable, regardless of the legal reason, for willful and grossly negligent behavior as 

well as in the event of culpable injury to life, body, and health or in the event of a violation of the 

Product Liability Act. 

(2)  LZE GmbH is not liable in the event of a slightly negligent breach of non-essential contractual obli-

gations. In the event of non-essential contractual obligations being violated, LZE GmbH's liability is 

limited to compensation for the typical damage that was foreseeable at the time the contract was 

concluded. 

(3)  For the rest, the liability of LZE GmbH is excluded for whatever legal reason. The limitation of 

liability also applies to the employees of the LZE GMBH as well as its vicarious agents and sub-

contractors. The above provisions do not involve a reversal of the burden of proof. 

(4) LZE GmbH makes no representations and grant no warranties, express or implied, either in fact or 

by operation of law, by statute or otherwise, and the LZE GmbH specifically disclaims any other 

warranties, whether written or oral, or express or implied, including in particular any warranty of 

quality, merchantability or fitness for a particular use or purpose or any warranty as to the validity 

of any patents or the non-infringement of any intellectual property rights of any third parties. 

2.1  
Operating Conditions 

The HallinSight® Magnetic Measurement System was designed for indoor use in laboratories and under 

moderate conditions. It is not designed for outdoor use or rough conditions. The magnetic sensors are 

calibrated for use within an ambient temperature range from 10 °C to 30 °C. As the sensors heat up during 

measurement, the sensor temperature should not exceed 55 °C. If the sensors are operated outside this 

range you a temperature warning is displayed because the best metering precision cannot be guaranteed. 

Please note that 3D-printed parts of the camera housing of some systems are only approved for tempera-

tures up to 60 °C. 

2.2  
Customer Support 

For questions and troubleshooting please contact the customer support: 

Email: kontakt@lze-innovation.de  

  

mailto:kontakt@lze-innovation.de
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3  
Software Description 
 

3.1  
Software Installation 

The HallinSight® GUI software for visualization, analysis and logging of the measurement values is based 
on the development platform National Instruments LabVIEW. For using the software, the corresponding 
LabVIEW runtime-libraries and drivers are automatically installed during the installation process.  

The software was developed for the use with Windows 7 or Windows 10 operating systems; it cannot be 
guaranteed that the software is properly working under other versions. 

3.1.1  
USB Driver Installation 

When connecting the HallinSight® System to the PC for the first time the driver for the USB interface has 
to be installed. Since it is a common serial port driver many systems are providing a suitable driver (virtual 
COM port). Please check if the driver has installed successfully in Windows Device Manager on your PC 
(WIN+R: devmgmt.msc -> Ports (COM & LPT)”. You should find a new entry called “USB Serial Device”. 
If there is no device visible, please see 3.5.3 for troubleshooting. 

3.1.2  
GUI Software Installation 

The software for visualization, analysis and logging of the measurement values is based on the develop-
ment platform National Instruments LabVIEW. During execution of the delivered HallinSight_GUI_In-
staller.exe, all needed runtime libraries and drivers are installed. Please follow the steps through the in-
stallation process. 

After successful installation, shortcuts to the program executable are available in the program menu and 
on the desktop. 

 

3.2  
Software Start 

Before starting the HallinSight® GUI software, make sure the HallinSight measurement hardware is sup-
plied with 5 V from the delivered supply and connected to the PC with a suitable USB cable. 

For launching the software just double click on one of the “HallinSight_GUI” shortcuts in the program 
menu or on the desktop. 

After execution the HallinSight GUI software starts and initializes the connected hardware automatically. If 
an error occurs during startup, a related message will appear. If you have trouble during startup, please 
see section  

For manual starting the GUI software, press the arrow symbol below the menu bar. 

  

http://www.dict.cc/englisch-deutsch/development.html
http://www.dict.cc/englisch-deutsch/platform.html
http://www.dict.cc/englisch-deutsch/development.html
http://www.dict.cc/englisch-deutsch/development.html
http://www.dict.cc/englisch-deutsch/platform.html
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3.3  
GUI Software 

3.3.1 General Information 

The Graphical User Interface of the HallinSight® System provides different visualization plots and analysis 
tools to view and evaluate the magnetic field that percolates the measurement area of the HallinSight® 
sensor module. 

The sensor modules are capable of physically measuring all three magnetic field components 𝐵𝐵𝐵𝐵, 𝐵𝐵𝐵𝐵 and 
𝐵𝐵𝐵𝐵, together composing the magnitude of the magnetic field 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 = �𝐵𝐵𝐵𝐵2 + 𝐵𝐵𝐵𝐵2 + 𝐵𝐵𝐵𝐵2. From these com-
ponents, further parameter to characterize the magnetic field are calculated.  

The Cartesian coordinates 𝐵𝐵𝐵𝐵, 𝐵𝐵𝐵𝐵 and 𝐵𝐵𝐵𝐵 can be transferred into a spherical coordinate system, com-
posed of the three parameters Radius, Azimuth and Inclination: 

 Radius: The Radius is equal to the field’s magnitude 𝑅𝑅𝐵𝐵𝑅𝑅𝑅𝑅𝑅𝑅𝐵𝐵 = 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 

 Azimuth: The azimuthal angle 𝑃𝑃ℎ𝑅𝑅 is calculated from the relation of 𝐵𝐵𝐵𝐵 to 𝐵𝐵𝐵𝐵: 𝑃𝑃ℎ𝑅𝑅 = arctan �𝐵𝐵𝐵𝐵
𝐵𝐵𝐵𝐵
� 

 Inclination: The polar angle 𝑇𝑇ℎ𝑒𝑒𝑒𝑒𝐵𝐵 is calculated from the relation 𝐵𝐵𝐵𝐵 to 𝑅𝑅𝐵𝐵𝑅𝑅𝑅𝑅𝑅𝑅𝐵𝐵: 𝑇𝑇ℎ𝑒𝑒𝑒𝑒𝐵𝐵 =
arccos � 𝐵𝐵𝐵𝐵

�𝐵𝐵𝐵𝐵2+𝐵𝐵𝐵𝐵2+𝐵𝐵𝐵𝐵2
� 

In addition to the three Cartesian components 𝐵𝐵𝐵𝐵, 𝐵𝐵𝐵𝐵 and 𝐵𝐵𝐵𝐵 also their derivatives to the three geometric 
dimensions 𝐵𝐵, 𝐵𝐵 and 𝐵𝐵 are calculated. This way the field gradient of the measurement result can be visual-
ized and analyzed. Due to Maxwell’s equations some derivatives are equal to each other and thus not 
calculated separately: 

 𝐵𝐵𝐵𝐵/𝑅𝑅𝐵𝐵: Geometric derivation from 𝐵𝐵𝐵𝐵 to 𝐵𝐵: 𝑑𝑑𝐵𝐵𝐵𝐵
𝑑𝑑𝐵𝐵

  

 𝐵𝐵𝐵𝐵/𝑅𝑅𝐵𝐵: Geometric derivation from 𝐵𝐵𝐵𝐵 to 𝐵𝐵: 𝑑𝑑𝐵𝐵𝐵𝐵
𝑑𝑑𝐵𝐵

= 𝑑𝑑𝐵𝐵𝐵𝐵
𝑑𝑑𝐵𝐵

  

 𝐵𝐵𝐵𝐵/𝑅𝑅𝐵𝐵: Geometric derivation from 𝐵𝐵𝐵𝐵 to 𝐵𝐵: 𝑑𝑑𝐵𝐵𝐵𝐵
𝑑𝑑𝐵𝐵

  

 𝐵𝐵𝐵𝐵/𝑅𝑅𝐵𝐵: Geometric derivation from 𝐵𝐵𝐵𝐵 to 𝐵𝐵: 𝑑𝑑𝐵𝐵𝐵𝐵
𝑑𝑑𝐵𝐵

= 𝑑𝑑𝐵𝐵𝐵𝐵
𝑑𝑑𝐵𝐵

  

 𝐵𝐵𝐵𝐵/𝑅𝑅𝐵𝐵: Geometric derivation from 𝐵𝐵𝐵𝐵 to 𝐵𝐵: 𝑑𝑑𝐵𝐵𝐵𝐵
𝑑𝑑𝐵𝐵

= 𝑑𝑑𝐵𝐵𝐵𝐵
𝑑𝑑𝐵𝐵

  

 𝐵𝐵𝐵𝐵/𝑅𝑅𝐵𝐵: Geometric derivation from 𝐵𝐵𝐵𝐵 to 𝐵𝐵: 𝑑𝑑𝐵𝐵𝐵𝐵
𝑑𝑑𝐵𝐵

  

3.3.2 Context Help 

All control and indication elements of the GUI software provide a context help for supportive tips that is 
shown when the mouse is hovered over the element. For activation please press Ctrl + H or select over 
the application menu: Help -> Show Context Help. 
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3.3.3 GUI header 

The GUI Software is composed of a header area with multiple measurement controls and indicators and a 
tab selector for different visualization plots and analysis tools of the magnetic measurement.  

 

Different controls for adjusting the magnetic measurement are available: 

 Average: Arithmetic mean over the selected number of measurements. Averaging will slow down 
the measurement rate of the sensor module. If an average value of 0 (zero) is entered, a single 
log file can be imported. 

 Displayed Value: Selects the measured or calculated value for visualization and analysis. See 
chapter 3.3.1 for detailed description of those values. 

 Bx (mT): x component of magnetic field vector in millitesla  

 By (mT): y component of magnetic field vector in millitesla 

 Bz (mT): z component of magnetic field vector in millitesla 

 Babs (mT): magnitude of magnetic field vector in in millitesla 

 Phi (deg): azimuthal angle of magnetic field vector in degree 

 Theta (deg): polar angle of magnetic field vector in degree 

 Bx/dx (mT/mm): derivation from Bx to x in millitesla per millimeter 

 By/dx (mT/mm): derivation from By to x in millitesla per millimeter 

 By/dy (mT/mm): derivation from By to y in millitesla per millimeter 

 Bz/dx (mT/mm): derivation from Bz to x in millitesla per millimeter 

 Bz/dy (mT/mm): derivation from Bz to y in millitesla per millimeter 

 Bz/dz (mT/mm):  derivation from Bz to z in millitesla per millimeter 

 Interpolation: Performs a cubic spline interpolation between the native sensor positions to in-
crease the geometric measurement resolution by selected factor 

 Module Range: Switch between available measurement ranges (+/- range). Adapt the measure-
ment range to the expected magnetic field during runtime. 

 Zero: Prompts the software to subtract the current measurement from all following measure-
ments (should be used to zero remaining sensor offsets) 

 Pause: Pauses software execution and holds the current measurement 

 Popup: Opens additional window with currently active plot 

 Refresh Rate: Refresh rate of selected visualization or analysis tab 

 Measurement Info: Message windows for occurring errors. Also see 3.5.4. 

 Help: Opens this PDF manual 

 Stop: Stops software execution 
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3.3.4 Measurement 

The tab Measurement contains numeric indicators of the current magnetic measurement result. The re-
sults either can be viewed at a specified position or as statistical values over the complete measurement 
area. 

 

Measurement Values at specified XY-Position in Measurement Area  

This section shows the results of Bx, By, Bz and Babs at a specified position. The desired XY-position 
has to be defined in the first two fields (X-Position (mm) and Y-Position (mm)). Because of the geometric 
limited measurement resolution the nearest X and Y positions are determined and shown in Nearest X 
(mm) and Nearest Y (mm). The geometric resolution can be increased with Interpolation. The resulting 
position in the measurement area is showed as a yellow dot in the plot “Position in Array” in the bottom 
left corner. The plot background shows the selected “Displayed Value”. The geometric coordinate system 
of the sensor module is defined in 4. 

If you want to specify an arbitrary point in the measurement area that is not mapped to the nearest posi-
tion, please see the functionality Point of the analysis tool Section Graph described in 3.3.11. 

Measurement Statistics of Array  

This section shows minimum and maximum values of all results in the measurement area as well as the 
mean value. With the button Hold Min/Max the extreme values are hold in memory as long as the button 
is activated. 

Temperature Statistics of Array  

This section shows minimum and maximum temperature values of the sensors in the measurement area 
as well as the mean value of the complete array and the all-time maximum value since application start in 
Hold Max (°C). 
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3.3.5 Calculation 

The tab Calculation contains numeric indicators of the calculated parameter for special coordinates and 
field gradient from the current magnetic measurement result. To understand how the parameter are cal-
culated, please see 3.3.1. The results either can be viewed at a specified position or as statistical values 
over the complete measurement area. 

 

Calculated Spherical Coordinates at specified XY-Position in Measurement Area  

This section shows the results of Radius, Phi and Theta at a specified position. The desired XY-position 
has to be defined in the first two fields (X-Position (mm) and Y-Position (mm)). Because of the geometric 
limited measurement resolution the nearest X and Y positions are determined and shown in Nearest X 
(mm) and Nearest Y (mm). The geometric resolution can be increased with Interpolation.  

Calculated Field Gradient Values at specified XY-Position in Measurement Area 

This section shows the results of the derivatives of Bx, By and Bz at a specified position. The desired XY-
position has to be defined in the first two fields (X-Position (mm) and Y-Position (mm)). Because of the 
geometric limited measurement resolution the nearest X and Y positions are determined and shown in 
Nearest X (mm) and Nearest Y (mm). The geometric resolution can be increased with Interpolation.  

Spherical Coordinates Statistics and Field Gradient Statistics 

In these sections minimum and maximum values of the calculated parameter in the measurement area as 
well as the mean value are shown. With the button Hold Min/Max the extreme values are hold in memory 
as long as the button is activated. 
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3.3.6 3D Vector Plot 

The tab Vector Plot shows a three dimensional vector plot of all three magnetic field components as ar-
rows. The magnitude of the field is applied to the color of the arrows, in which green stands for the weak-
est field and red for the strongest field. Together the complete magnetic information of the measured field 
is shown in this plot. Displayed Value has no effect on this plot. Every arrow shows the measurement of a 
single magnetic sensor and thus the geometric resolution cannot be changed. With the button Popup, a 
second window with the currently active settings of the plot is opened. 

 
Plot Options  

The Color Scaling of the arrows can be switched between Auto and Fixed. In Auto mode, the minimum 
and maximum value of the magnitude of the measured field is applied. In Fixed mode, the upper and 
lower limits of the scale are defined by the controls Bmin (mT) and Bmax (mT). 

The view of the plot can be manipulated with the mouse. To reset the view to default, press the button 
Reset View.  

A PNG image of the plot can be exported with the button Export PNG Image. Therefore, a file dialogue is 
opened. 
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3.3.7 3D Surface Plot 

The tab 3D Surface Plot shows a three dimensional surface plot of the measurement result that can be 
modified with the controls in the header section. Displayed Value controls the value that is plotted against 
the Z-axis of the plot. The geometric resolution in X- and Y direction can be increased with Interpolation. 
With the button Popup, a second window with the currently active settings of the plot is opened. 

 
Plot Options  

The range of the Z-axis can be adapted with the control Range (mT,deg,mT/mm) and changed from fixed 
range to auto range with the button Range Mode on the right. The mesh overlaid to the surface plot can 
be turned on and off with the button Mesh. 

The view of the plot can be manipulated with the mouse. To reset the view to default, press the button 
Reset View.  

A PNG image of the plot can be exported with the button Export PNG Image. Therefore, a file dialogue is 
opened. 
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3.3.8 2D Surface Plot 

The tab 2D Surface Plot shows a two dimensional surface plot of the measurement result that can be 
modified with the controls in the header section. Displayed Value controls the value that is plotted with the 
related color spectrum. The geometric resolution in X- and Y direction can be increased with Interpolation. 
With the button Popup, a second window with the currently active settings of the plot is opened. 

 
Plot Options  

The color scheme of the plot can be modified with Plot Style. There are multiple presets to choose from. 
With the selector Shading, the color spectrum can be flattened or interpolated. 

A PNG image of the plot can be exported with the button Export PNG Image. Therefore, a file dialogue is 
opened. 

 

 

 

 

 

 

 

 

 

  



Page 15 of 70 
Copyright © 2022, LZE GmbH 
www.lze-innovation.de 

 
 
Software Description 

  

3.3.9 2D Contour Plot 

The tab 2D Contour Plot shows a two dimensional contour plot of the measurement result that can be 
modified with the controls in the header section. Displayed Value controls the value that is plotted with the 
related color spectrum. The geometric resolution in X- and Y direction can be increased with Interpolation. 
With the button Popup, a second window with the currently active settings of the plot is opened. 

 
Plot Options  

The number of plotted contours can be adjusted with the control Contour Levels. The valid range goes 
from 1 to 255. The selector Background can be used to change the background color of the plot. The 
shown grid that is equal to the sensor positions can be switched on an off with the button Grid.  

A PNG image of the plot can be exported with the button Export PNG Image. Therefore, a file dialogue is 
opened. 
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3.3.10 2D Arrow Plot 

The tab 2D Arrow Plot shows a vector plot of two in-plane magnetic field components as arrows. The 
measurement result that can be modified with the controls in the header section. Displayed Value controls 
the value that is plotted with the related color spectrum. Every arrow shows the measurement of a single 
magnetic sensor and thus the geometric resolution cannot be changed. With the button Popup, a second 
window with the currently active settings of the plot is opened. 

 
Plot Options  

The background of the plot can be changed to different color schemes and as well be turned off with Plot 
Style. The style of the arrows can be toggled between 3D and 2D with the button Arrow Style. In 3D 
mode, the perpendicular component of the arrow is scaled with Babs. 

A PNG image of the plot can be exported with the button Export PNG Image. Therefore, a file dialogue is 
opened. 

 

 

 

 

 

 

 

 

 

 



Page 17 of 70 
Copyright © 2022, LZE GmbH 
www.lze-innovation.de 

 
 
Software Description 

  

3.3.11 Section Graphs 

The tab Section Graph allows to plot a defined value along a specified graph within the measurement 
area. Displayed Value controls the value that is plotted along the section. Different types of sections can 
be defined and are plotted as yellow graph together with the Displayed Value in a 2D surface plot. 

 

Plot Options  

With the selector Section Type different presets of sections are selectable: Line, Circle, Rectangle, Point 
and Formula. Line defines a straight through the measurement area. Circle and Rectangle define geomet-
ric graphs in clockwise direction, starting from X=0 and +Y for Circle and -X & -Y for Rectangle. Point al-
lows to select an arbitrary point in the measurement area. Formula allows the user to define a formula 
string in Formula syntax f(x)= . Examples are: sin(x)+10, ((x-20)*0.5)^2+10, exp(10/x)+20 

Geometric parameter of the graphs can be changed with the options below. General parameter offset and 
angle affect all sections except Formula. For Circle and Rectangle particular options are available to 
change radius, eccentricity, X- and Y lengths. 

To get smoother results, the section can be interpolated using different methods with the selector Interpo-
lation Method. Do not use this interpolation together with high grades of global Interpolation, as it leads to 
very high memory usage and might result in an application crash. Recommended: Interpolation 4x, 
Method: linear 

The indicators Integral over Section Graph and Mean Value over Section Graph show integrated value 
(Simpson’s rule) and mean value over all interpolated values along the section graph. Thus, in Point 
mode the mean value shows the value at this point. 

With the button Reset Values, all options are reset to default state. 

The active section graph can be saved to a file with Save Section to File. The graph plot in the below sec-
tion can be exported with different options via right click on the plot. 



Page 18 of 70 
Copyright © 2022, LZE GmbH 
www.lze-innovation.de 

 
 
Software Description 

  

3.3.12 Data Logging 

The tab Data Logging allows the user to log the measurement values to a specified file. Three different 
log methods are available for logging data once and continuously or transfer data to another application. 
File paths and extensions can be specified freely. 

 

Single Log: The single log saves all measurement and calculated data to a file as it is shown in the visual-
ization and analysis tabs. Data are saved with set Interpolation and Zero function.  The measurement is 
saved once when the Single Log button is pressed. 

Continuous Log: With continuous logging the raw measurement data of all sensors are saved to a file 
continuously as long as the log button is activated. For fast saving no interpolation and no calculation of 
additional parameter is applied to the magnetic measurement result. New results are attached to the end 
of the file with a timestamp of the internal timer and an error code signaling occurring errors during meas-
urement (see 3.4.3). The size of the log file might increase fast depending on the measurement rate. 
Continuous logging is started and stopped with the Continuous Log button, whereas the numerical indica-
tor on top of the button shows the elapsed time. 

Transfer Log: The transfer log function saves the same data as single log to the specified file. As soon as 
the file is deleted from another application, it is created with updated measurement data again. Transfer 
logging is started and stopped with the Transfer Log button. The indicator on top of the button changes to 
orange when the transfer log file is available. 

In the field Remarks the user can insert measurement related comments that are saved in the header of 
each measurement file. The radio button selector File Options allows the user to choose the separator 
type of each log file. The separator selection is also applied to the Save Section to File function (see 
3.3.11). Occurring errors during file access are shown in the indicator “File Access Error”. 
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3.3.13 Advanced 

The tab Advanced provides additional functionality for specific requirements. The user can save and load 
reference files and is able to activate a transient mode for time dependent measurement plots. 

 

Reference/Comparison Functionality: This functionality allows for saving and opening reference measure-
ment files. The opened measurement file is subtracted from the current measurement and allows compar-
ison with older measurements. The reference measurement is saved once when the Save Reference but-
ton is pressed. File paths and extensions can be specified freely. 

Transient Surface Plot: The button Transient Mode enables time dependent visualization for the surface 
plots. Therefore, a row of the measurement array is selected with Position of X Row (mm) and with Num-
ber of Measurements the length of the transient visualization is defined. Recording can be stopped with 
Pause. Most functions of the surface plots can be used also in transient mode, but there are few re-
strictions: Popup function, 3D vector plot and transfer log option are disabled. Also, calculation and visual-
ization of geometric deviations is not possible in transient mode. 
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3.3.14 Info 

The tab Info provides additional information about the connected HallinSight® System and indicators re-
garding the application’s state. In case of errors during operation this tab should be used for troubleshoot-
ing. 

 
 

Indicators: 

Module Serial shows the serial of the connected HallinSight sensor module.  

Module Type shows the type of the recognized connected HallinSight sensor module. 

Initialization Message shows the answer of the HallinSight system during startup. 

µC Timer (µs) shows the internal timer value of the system’s microcontroller. 

Measurement Rate (Hz) shows the derived measurement rate from the µC Timer. The rate decreases 
proportionally to the selected averaging value. 

COM Port shows the port at which the HallinSight system was found or which port the application should 
use (also see 3.4.1). Clicking the arrow shows available COM ports. 

App, Sensor and File Status are indicators for occurring warning and error messages (see 3.5.5 for fur-
ther details). 

Module Info shows the complete module information of the connected HallinSight system as well as serial 
numbers and geometric position of the sensors. 

Raw Data is a three dimensional array showing raw measurement data of all sensors as a two dimen-
sional matrix. With the top numerical control the indicated data can be selected (Order: status, tempera-
ture in °C, followed be the three magnetic components in micro Tesla: Bx, By, Bz). 
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3.4  
Advanced Functions 

3.4.1 Manual COM Port Selection 

In case the HallinSight System is not found at the right COM Port automatically, it is possible to select a 
static COM Port in the field COM Port in the Info tab before starting the application. This way it is also 
possible to use multiple systems on the same PC at different COM Ports. 

3.4.2 Load Saved Log Files 

It is possible to load previously saved Single Log Files to visualize and analyze the measurement data 
with the GUI Software again. Two methods to load the saved Log File are available: 

 During application execution: When the application is running, the average value has to be set to 
0 (zero). A dialogue for loading an existing file is started. After loading the saved data the applica-
tion is set in pause mode. Quitting the pause mode resets the application to normal execution. 

 Before application start: Before execution of the application is started, the average value has to 
be set to 0 (zero). A dialogue for loading an existing file is started. After loading the saved data 
the application is set to pause mode. Execution can be stopped by quitting the pause mode or 
stopping the application. For normal operation set an average value unequal 0. 

3.4.3 Error Code of Continuous Log Files 

During Continuous Log measurement sensor errors might occur. Therefore for every measurement of a 
sensor an error code is saved. If the code is equal to 0, the measurement was performed without errors. 
Every deviation indicates an error that can be treated for the individual sensor that delivered the error. 
The error code is composed of several error bits and has to be interpreted bitwise: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Examples 
Code (b00000010): Temperature Warning 
Code (b00011001): Combined Ready, Normalizing and Overflow Error 

The temperature flag should be monitored if maximum metering precision is needed. 
  

Error Code 
(binary) 

Error Name Description Recommended 
Action 

0 No error Measurement ok - 
1 Ready error Sensor decimation faulty:  

Measurement not finished yet 
Discard measurement result 

10 Temperature warning Sensor temperature out of limits 
(15°C – 55°C) 

Keep temperature within limits 

100 Range warning Sensor ADC overflow:  
Sensor signal out of range  

Discard result and change 
Module Range 

1000 Normalizing warning Sensor normalizing overflow: 
Error during sensor post pro-
cessing 

Discard measurement result 

10000 Overflow warning Sensor sensitivity overflow:  
Sensitivity correction out of range 

Discard measurement result 
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3.5  
Troubleshooting 

If there are problems during startup or operation of the HallinSight GUI Software, please check this chap-
ter for troubleshooting.  

3.5.1 Startup Errors 

During startup the GUI Software automatically scans the COM Ports of the PC for a connected Hallin-
Sight System. If no system is found following message is shown: “ 
No HallinSight Measurement System found! Please connect suitable measurement hardware”.  
Please check if power supply is plugged in and working (3.5.2) and if the USB connection is established 
(3.5.3). After that the HallinSight System is initialized. If an error occurs during initialization, following 
message is shown:  
Error during initialization: No response from sensor module. Please reconnect HallinSight System and 
restart application! 
In this case please check the Initialization Message in the tab Info (3.3.14) for further details on the error. 
If the HallinSight system is found and initialized correctly, no further error messages are shown and the 
GUI software is starting up. 

3.5.2 Hardware State 

The state of the HallinSight Measurement System is indicated with multiple signal LEDs. These are 
mounted inside the camera housing and can be seen from the outside.  
Three signal LEDs indicate the state of the controller operating system.  
One LED is toggled every second to indicate that the operating system is running. If this LED is not blink-
ing you should reconnect the power supply to reset the system or use the reset button. A second static 
LEDs show that the measurement system is in ready state. The third LED is glowing as long as a meas-
urement is active. A red LED is the indicator for errors. If the red LED is active the sensor module is de-
fective or an error during communication with the connected sensors has occurred. In this case please 
reconnect the power supply to reset the sensor module or press the reset button. 

3.5.3 Port Connection Problems 

The GUI Software automatically scans the COM Ports of the PC for a connected HallinSight System. In 
case the GUI Software cannot find the HallinSight System, check if the system is found in the ports of 
your PC’s device manager:  
(WIN+R: devmgmt.msc -> “Ports (COM & LPT)”). The system should be listed as “USB Serial Device”. If 
no system is present in the list, please reconnect the system to the PC and observe if a new device is 
registered from the PC.  
It might be necessary to manually install a driver for a new device or an unknown device. Therefore, 
please follow the driver installation dialogue and manually specifiy the driver location in the folder 
“driver\atmel_devices_cdc” in the folder of the HallinSight GUI Installer. 
It is also possible to specify a fixed COM Port the GUI software has to use. Therefor please see 3.4.1. 
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3.5.4 Measurement Info Messages 

The Measurement Info indicator in the header area shows status and warning messages. Warning and 
error messages can be send from the application or from one or multiple magnetic field sensors.  
See following table for possible messages and their meaning: 
 

Message Class Meaning Action 
Starting Up… Application Startup routine is in progress none 
Loading Log File... File Load log file dialogue active finish dialogue 
Log File Loaded Application Log file is loaded in GUI Press Pause to stop 
Zero measurement... Application Zero measurement in progress Press Zero to disable  
Continuous Log... File Continuous log in progress Press Continuous Log to 

stop 
Ready Error! Sensor Sensor decimation faulty: 

Measurement not finished yet 
Discard measurement result 

Temperature Warning! Sensor  Sensor temperature out of limits 
(15°C – 55°C) 

Keep temperature within lim-
its 

Range Warning! Sensor  Sensor ADC overflow:  
Sensor signal out of range  

Discard result and change 
Module Range 

Normalization Overflow! Sensor  Sensor normalizing overflow: 
Error during sensor post processing 

Discard measurement result 

Sensitivity Overflow! Sensor  Sensor sensitivity overflow: Sensi-
tivity correction out of range 

Discard measurement result 

 
Sporadic warnings of the sensors are not uncommon do not need to be investigated. If messages or er-
rors of the sensors are displayed permanently, stop the application and reset the sensor module.  

3.5.5 Application, Sensor and File State 

If the application is not working properly or even crashes the indicators App, Sensor and File Status in the 
tab Info should contain warning or error messages that help with continuative troubleshooting. Please 
note that these warnings and errors are created from the LabVIEW environment and are best investigated 
online. 
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4  
HallinSight® Sensor Modules 
 
Different HallinSight® Sensor Modules are available. Hardware geometrics, coordinate systems and tech-
nical features are specified below. All geometric measures are in mm; coordinate systems (CS) are right-
handed (order: x-y-z). 

4.1  
32x2 Pixel Line Array (Line Array 64 Pixels) 

The sensor spacing in X- and Y-direction is 2.5 mm. The measuring distance in Z-direction is given by the 
sensor package and amounts about 360 µm (see chapter 6). 

The 32x2 HallinSight Pixel Line Array is delivered without a case for flexible integration in systems. The 
PCB provides mounting holes for fixation in customer applications. For dimensions of PCB and mounting 
see following drawings (all dimensions in mm).  
 
This HallinSight system is split in two parts: The PCB containing sensors, and the interface box that is 
connected to the sensor PCB with a ribbon cable and provides the USB connector for power supply and 
communication. 

 
Interface box: 

 

X

Y 

Coordinate System 

Z 

Measurement area 
77.5 x 2.5 mm² 

U
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t 

Signal LEDs 

Cable connector 
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4.2  
16x16 Pixel Plane Array (Plane Array 512 Pixels) 

The sensor spacing in X- and Y-direction is 2.5 mm. Measuring distance in Z-direction (distance between 
active sensor and case) is also 2.5 mm. 

The 16x16 HallinSight Pixel Array is delivered with an aluminum case. The case provides mounting holes 
for integration in customer applications. For dimensions of case and mounting see following drawings (all 
dimensions in mm).  
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4.3  
32x32 Pixel Plane Array (Plane Array 1024 Pixels) 

The sensor spacing in X- and Y-direction is 2.5 mm. Measuring distance in Z-direction (distance between 
active sensor and case) is also 2.5 mm. 

The 32x32 HallinSight Pixel Array is delivered with an aluminum case. The case provides mounting holes 
for integration in customer applications. For dimensions of case and mounting see following drawings (all 
dimensions in mm).  
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5  
Technical Data 
 

5.1  
Operating Conditions 

Parameter Value Unit Note 
Operating Temperature 10 - 30 °C ambient 
Global Power Supply 5 V max. 6 
USB Power Supply (USB 2.0) 5 V max. 5.25 
Supply Voltage of Sensors 3.3 V max. 3.6 
Current Consumption per Sensor 10 mA max. 15 
Trigger In/Out Level 3.3 V max. 5 

 

5.2  
Technical Specifications 

These technical parameters are valid for the used 3-D magnetic field sensors used in HallinSight® Sys-
tems. A detailed description of those sensors can be found in chapter 6. 
 
Parameter Value Unit Note 
Magnetic Remanence <1 µT typ. 
Measurement Integration Time 2 ms no avg. 
Valid Temperature Range for Calibration  15 – 55 °C  
Sensor Lateral Position Error on PCB <50 µm typ. 
Sensor Vertical Position Error on PCB <10 µm typ. 
Sensor Rotational Position Error on PCB 
and between Axes  

<0.1 ° corrected 
by calibra-

tion 
 

5.3  
Magnetic Specifications 

All HallinSight® Magnetic Measurement Systems are calibrated in a magnetic reference field at 15 mT. 
Magnetic resolution and noise are directly related to the used measurement range. Accuracy over range 
and the remaining offset after calibration are defined in the following tables. All specifications are valid for 
the defined interval of operating temperature, except the specified noise at absolute maximum sensor 
temperature of 55°C. 
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5.3.1 Specifications of 100 mT Measurement Range  

Parameter Typ.  Max. Value Note 
Resolution 4 - µT no avg. 
Remaining Offset 25 50 µT typ. 
Calibration Accuracy  - 0.2 % @ 15 mT 
Magnetic Noise (RMS) 21 33 µT at 25 °C 
Magnetic Noise (RMS) 29 44 µT at 55 °C 

 

5.3.2 Specifications of 400 mT Measurement Range  

Parameter Typ.  Max. Value Note 
Resolution 16 - µT no avg. 
Remaining Offset 50 100 µT typ. 
Calibration Accuracy  - 0.4 %  
Magnetic Noise (RMS) 47 71 µT at 25 °C 
Magnetic Noise (RMS) 57 88 µT at 55 °C 

 

5.3.3 Specifications of 800 mT Measurement Range  

Parameter Typ.  Max. Value Note 
Resolution 32 - µT no avg. 
Remaining Offset 100 200 µT typ. 
Calibration Accuracy  - 0.8 %  
Magnetic Noise (RMS) 75 122 µT at 25 °C 
Magnetic Noise (RMS) 92 146 µT at 55 °C 

 

5.3.4 Specifications of 2000 mT Measurement Range  

Parameter Typ.  Max. Value Note 
Resolution 96 - µT no avg. 
Remaining Offset 400 800 µT typ. 
Calibration Accuracy  - 1.0 %  
Magnetic Noise (RMS) 226 587 µT at 25 °C 
Magnetic Noise (RMS) 276 700 µT at 55 °C 

  

 
 

Magnetic 
Specifications 100 mT 

Magnetic 
Specifications 400 mT 

Magnetic 
Specifications 800 mT 
 
 
 
 
 
 
 
 
Magnetic 
Specifications 2000 mT 
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6  
Geometric Sensor Details 
 
The actual sensitive area is located on the bottom side of the soldered IC. The circuit board thickness is 
highly variable depending on the system. In contrast, the chip thickness has very low tolerance. 
 

 
 
 
Every FH5401c sensor contains two 3-D Hall sensors (pixels) for vectorial measurement of magnetic 
fields. Geometrical dimensions of the sensor and the position of the actual sensitive sensor area can be 
extracted from following figure and table. 

 
 
Parameter Symbol Typ Unit 
Chip Length X 3035 µm 
Chip Width Y 2035 µm 
Hall Sensor Distance HD 2500 µm 
x-Distance Edge-Sensor X0 285 µm 
y-Distance Edge-Sensor Y0 1035 µm 
Hall Sensor Vertical HV 30 µm 
Total Chip Thickness h1 + h2 360 µm 
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7  
Open Source Software und Lizenz 

Copyright and OSS licensing 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 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 com-

puter program without a valid license is prohibited and liable to prosecution.  

 

Copyright©2022 Gesellschaft zur Foerderung der angewandten Forschung e.V. acting on behalf of its 

Fraunhofer Institute for Integrated Circuits IIS, Erlangen (Germany). All rights reserved.   

 

contact: Hohe, Hans-Peter <hans-peter.hohe@iis.fraunhofer.de> 

 

The Open Source software component listed in the next section(s) are not licensable under this subject 

matter or an Amendment thereto. 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. 

 

 

The Evaluation Kit uses the open source libraries under the specified licenses: 
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Software components & licenses 

OSS Module Name Module Version License and Link 

Microchip® Advanced Software Frame-
work (ASF) 

V3.49.1 Microchip Open Source  
(Link 1 and Link 2) 

Redhat newlib and newlib-nano 4.1.0 BSD-3-Clause or BSD-alike  
(Link 1 and Link 2) 

GCC low-level runtime library (libgcc.a) 
 
GNU C++ standard library (libstdc++.a, 
libstdc++_nano.a) 
 
C Runtime Environment 

V3.1 GPLv3 (Link) 

ARM Common Microcontroller 
Software Interface Standard (CMSIS) 

V5 Apache 2.0 (Link) 

 
 
 
 

https://asf.microchip.com/docs/latest/saml21/html/license.html
https://asf.microchip.com/docs/latest/sam4e/html/_license.html
https://github.com/bminor/newlib/blob/master/COPYING.NEWLIB
https://github.com/eblot/newlib/blob/master/COPYING.LIBGLOSS
https://www.gnu.org/licenses/gcc-exception-3.1.html
https://github.com/ARM-software/CMSIS_5/blob/develop/LICENSE.txt
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9  
Appendix 
Licence text 

Microchip® Advanced Software Framework (ASF) 
Subject to your compliance with these terms, you may use Microchip software and any derivatives exclusively with 
Microchip products. 
 
It is your responsibility to comply with third party license terms applicable to your use of third party software (including 
open source software) that may accompany Microchip software. 
 
THIS SOFTWARE IS SUPPLIED BY MICROCHIP "AS IS". NO WARRANTIES, WHETHER EXPRESS, IMPLIED OR 
STATUTORY, APPLY TO THIS SOFTWARE, INCLUDING ANY IMPLIED WARRANTIES OF NON-INFRINGE-
MENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL MICROCHIP 
BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL OR CONSEQUENTIAL LOSS, DAMAGE, 
COST OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE SOFTWARE, HOWEVER CAUSED, EVEN 
IF MICROCHIP HAS BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE 
FULLEST EXTENT ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RE-
LATED TO THIS SOFTWARE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DI-
RECTLY TO MICROCHIP FOR THIS SOFTWARE. 
 
 

Copyright (c) 2012-2018 Microchip Technology Inc. 

Subject to your compliance with these terms, you may use Microchip software and any deriva-
tives exclusively with Microchip products. 

Copyright (c) 2017-2018 Microchip Technology Inc. 

and its subsidiaries. 

Subject to your compliance with these terms, you may use Microchip software and any deriva-
tives exclusively with Microchip products. It is your responsibility to comply with third party li-
cense terms applicable to your use of third party software (including open source software) that 
may accompany Microchip software. 

THIS SOFTWARE IS SUPPLIED BY MICROCHIP "AS IS". NO WARRANTIES, 
WHETHER EXPRESS, IMPLIED OR STATUTORY, APPLY TO THIS SOFTWARE, IN-
CLUDING ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABIL-
ITY, AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL MICROCHIP 
BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL OR CONSE-
QUENTIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND WHATSOEVER RE-
LATED TO THE SOFTWARE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN 
ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE 
FULLEST EXTENT ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON ALL 
CLAIMS IN ANY WAY RELATED TO THIS SOFTWARE WILL NOT EXCEED THE 
AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR 
THIS SOFTWARE. 
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Subject to your compliance with these terms, you may use Microchip software 
and any derivatives exclusively with Microchip products. 

It is your responsibility to comply with third party license terms applicable to your use of third 
party software (including open source software) that may accompany Microchip software. 

THIS SOFTWARE IS SUPPLIED BY MICROCHIP "AS IS". NO WARRANTIES, 
WHETHER EXPRESS, IMPLIED OR STATUTORY, APPLY TO THIS SOFTWARE, IN-
CLUDING ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABIL-
ITY, AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL MICROCHIP 
BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL OR CONSE-
QUENTIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND WHATSOEVER RE-
LATED TO THE SOFTWARE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN 
ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE 
FULLEST EXTENT ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON ALL 
CLAIMS IN ANY WAY RELATED TO THIS SOFTWARE WILL NOT EXCEED THE 
AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR 
THIS SOFTWARE. 

Copyright (c) 2012-2018 Microchip Technology Inc. 

and its subsidiaries. 

Subject to your compliance with these terms, you may use Microchip software and any deriva-
tives exclusively with Microchip products. It is your responsibility to comply with third party li-
cense terms applicable to your use of third party software (including open source software) that 
may accompany Microchip software. 

THIS SOFTWARE IS SUPPLIED BY MICROCHIP "AS IS". NO WARRANTIES, 
WHETHER EXPRESS, IMPLIED OR STATUTORY, APPLY TO THIS SOFTWARE, IN-
CLUDING ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABIL-
ITY, AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL MICROCHIP 
BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL OR CONSE-
QUENTIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND WHATSOEVER RE-
LATED TO THE SOFTWARE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN 
ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE 
FULLEST EXTENT ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON ALL 
CLAIMS IN ANY WAY RELATED TO THIS SOFTWARE WILL NOT EXCEED THE 
AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR 
THIS SOFTWARE. 

Implements the MLME_SCAN primitives. 

This file implements functions to handle all MLME-SCAN primitives and the corresponding 
scan algorithm. This includes ED, Active, Passive and Orphan scan. All required timers and 
frames (beacon request and orphan notification frames) are assembled and their transmission is 
initiated. 

Copyright (c) 2013-2018 Microchip Technology Inc. and its subsidiaries. 
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Subject to your compliance with these terms, you may use Microchip software 
and any derivatives exclusively with Microchip products. It is your responsibility to comply with 
third party license terms applicable to your use of third party software (including open source 
software) that may accompany Microchip software. 

THIS SOFTWARE IS SUPPLIED BY MICROCHIP "AS IS". NO WARRANTIES, 
WHETHER EXPRESS, IMPLIED OR STATUTORY, APPLY TO THIS SOFTWARE, IN-
CLUDING ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABIL-
ITY, AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL MICROCHIP 
BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL OR CONSE-
QUENTIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND WHATSOEVER RE-
LATED TO THE SOFTWARE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN 
ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE 
FULLEST EXTENT ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON ALL 
CLAIMS IN ANY WAY RELATED TO THIS SOFTWARE WILL NOT EXCEED THE 
AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR 
THIS SOFTWARE.  

 
 
 
Redhat newlib and newlib-nano  
 

The newlib subdirectory is a collection of software from several sources. 
 
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,  
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      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. 
 
(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. 
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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. 
 
Advanced Micro Devices, Inc. 
29K Support Products 
Mail Stop 573 
5900 E. Ben White Blvd. 
Austin, TX 78741 
800-292-9263 
 
(5)  
 
(6) 
 
(7) 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. 
 
(8) 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 
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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. 
 
(9) 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. 
 
(10) 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. 
 
(11) Christopher G. Demetriou 
 
Copyright (c) 2001 Christopher G. Demetriou 
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 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, 
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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) 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 
 
(13) Royal Institute of Technology 
 
Copyright (c) 1999 Kungliga Tekniska Högskolan 
(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. 
 
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 
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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. 
 
(14) 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. 
 
(15) 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. 
 
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 
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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. 
 
(16) 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. 
 
(17) 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. 
 
(18) 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: 
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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. 
 
(19) 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. 
 
(20) DJ Delorie (i386 / arm) 
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. 
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(21) 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. 
 
   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. 
 
(22) 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. 
 
(23) 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, 
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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. 
 
(24) Hewlett-Packard  (hppa targets only) 
 
(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. 
 
(25) 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. 
 
(26) 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: 
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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) 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 
 
(28) 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 
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   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. 
 
(29) IBM, Sony, Toshiba (only spu-* targets) 
 
  (C) Copyright 2001,2006, 
  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. 
 
(30) - Alex Tatmanjants (targets using libc/posix) 
 
  Copyright (c) 1995 Alex Tatmanjants <alex@elvisti.kiev.ua> 
   at Electronni Visti IA, Kiev, Ukraine. 
    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. 
  
  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. 
 
(31) - 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. 
 
(32) - 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 
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  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. 
 
(33) - 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. 
  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. 
 
 
(34) - 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. 
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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. 
 
 
(35) - Arm Ltd 
 
 Copyright (c) 2009-2018 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, 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) - 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. 
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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. 
 
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. 
 
 
(37) 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. 
 
 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. 
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(38) 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.  
 
(39) - 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. 
 
(40) - 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: 
 
   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  
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     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.   
 
(41) 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. 
 
(42) - Rolls-Royce Controls and Data Services Limited (visium-* targets) 
 
Copyright (c) 2015 Rolls-Royce Controls and Data Services Limited. 
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 
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    documentation and/or other materials provided with the distribution. 
  * Neither the name of Rolls-Royce Controls and Data Services Limited 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. 
 
(43) - FTDI (ft32-* targets) 
 
Copyright (C) 2014 FTDI (support@ftdichip.com) 
 
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. 
 
(44) - Synopsys Inc (arc-* targets) 
 
Copyright (c) 2015, Synopsys, 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 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 the Synopsys, Inc., 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 
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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. 
 
(45) embedded brains - RTEMS targets 
 
Copyright (c) 2017 embedded brains GmbH 
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. 
 
(46) John Baldwin - RTEMS targets 
 
Copyright (c) 2015 John Baldwin <jhb@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. 
3. Neither the name of the author 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 REGENTS 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) 
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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. 
 
(47) Jeffrey Roberson - RTEMS targets 
 
Copyright (c) 2008, Jeffrey Roberson <jeff@freebsd.org> 
All rights reserved. 
 
Copyright (c) 2008 Nokia 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: 
1. Redistributions of source code must retain the above copyright 
   notice unmodified, 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. 
 
(48) - SiFive Inc. (riscv-* targets) 
 
Copyright (c) 2017  SiFive 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 FreeBSD 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. 
 
(49) Michael R. Neilly (riscv-* targets) 
 
(c) Copyright 2017 Michael R. Neilly 
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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* 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. 
 
(50) Mentor Graphics (amdgcn-* targets) 
 
Copyright (c) 2014-2017 Mentor Graphics. 
 
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. 
 
(51) BSD-2-Clause-FreeBSD (pru-* targets)  
 
SPDX-License-Identifier: BSD-2-Clause-FreeBSD 
 
Copyright (c) 2018-2019 Dimitar Dimitrov <dimitar@dinux.eu> 
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 
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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. 
 
(52) Andrew Turner (arm-* targets) 
 
Copyright (c) 2013 Andrew Turner <andrew@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. 
 
(53) BSD-2-Clause-FreeBSD David Schultz (arm-* targets) 
 
SPDX-License-Identifier: BSD-2-Clause-FreeBSD 
 
Copyright (c) 2004-2011 David Schultz <das@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 
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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. 
 
(54) - C-SKY Microsystems (csky-* targets) 
 
Copyright (c) 2020  C-SKY Microsystems 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 FreeBSD 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. 
 
(55) BSD-3-Clause-FreeBSD Peter Wemm (rtems targets) 
 
SPDX-License-Identifier: BSD-3-Clause 
 
Copyright (c) 1997 Peter Wemm <peter@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. 
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 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. 
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Newlib nano 
 
The libgloss subdirectory is a collection of software from several sources. 
 
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 libgloss 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. 
 
(3) DJ Delorie 
 
Copyright (C) 1993 DJ Delorie 
All rights reserved. 
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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. 
 
(4) (formerly GPL for fr30) 
 
The GPL is no longer applicable to the fr30 platform.  The piece of 
code (syscalls.c) referencing the GPL has been officially relicensed. 
 
(5) 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. 
 
Advanced Micro Devices, Inc. 
29K Support Products 
Mail Stop 573 
5900 E. Ben White Blvd. 
Austin, TX 78741 
800-292-9263 
 
(6) - Analog Devices, Inc. (bfin-* targets) 
 
Copyright (C) 2006, 2008, 2009, 2011, 2012 Analog Devices, Inc. 
 
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. 
 
(7) University of Utah and the Computer Systems Laboratory (CSL) 
    [applies only to hppa*-*-pro* targets] 
Copyright (c) 1990,1994 The University of Utah and 
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the Computer Systems Laboratory (CSL).  All rights reserved. 
 
Permission to use, copy, modify and distribute this software is hereby 
granted provided that (1) source code retains these copyright, permission, 
and disclaimer notices, and (2) redistributions including binaries 
reproduce the notices in supporting documentation, and (3) all advertising 
materials mentioning features or use of this software display the following 
acknowledgement: ``This product includes software developed by the 
Computer Systems Laboratory at the University of Utah.'' 
 
THE UNIVERSITY OF UTAH AND CSL ALLOW FREE USE OF THIS SOFTWARE IN ITS "AS 
IS" CONDITION.  THE UNIVERSITY OF UTAH AND CSL DISCLAIM ANY LIABILITY OF 
ANY KIND FOR ANY DAMAGES WHATSOEVER RESULTING FROM THE USE OF THIS SOFTWARE. 
 
CSL requests users of this software to return to csl-dist@cs.utah.edu any 
improvements that they make and grant CSL redistribution rights. 
 
(8) 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. 
 
(9) 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. 
 
(10) 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. 
 
(11) IBM Corp. spu processor (only spu-* targets) 
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(C) Copyright IBM Corp. 2005, 2006 
 
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 IBM 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. 
 
(12) 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. 
 
(13) - Xilinx, Inc. (microblaze-* and powerpc-* targets) 
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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. 
 
 
(14) - National Semiconductor Corporation 
 
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. 
 
 
(15) - CodeSourcery, Inc. (tic6x-* targets) 
 
Copyright (c) 2010 CodeSourcery, 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. 
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    * 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 CodeSourcery 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 CODESOURCERY, INC. ``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 CODESOURCERY 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. 
 
 
(16) - GPL with exception (sparc-*leon*, crx-*, cr16-* targets only) 
 
  Copyright (C) 1992 Free Software Foundation, Inc. 
  Written By David Vinayak Henkel-Wallace, June 1992 
 
This file 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, or (at your option) any 
later version. 
 
In addition to the permissions in the GNU General Public License, the 
Free Software Foundation gives you unlimited permission to link the 
compiled version of this file with other programs, and to distribute 
those programs without any restriction coming from the use of this 
file.  (The General Public License restrictions do apply in other 
respects; for example, they cover modification of the file, and 
distribution when not linked into another program.) 
 
This file 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; see the file COPYING.  If not, write to 
the Free Software Foundation, 59 Temple Place - Suite 330, 
Boston, MA 02111-1307, USA. 
 
   As a special exception, if you link this library with files 
   compiled with GCC to produce an executable, this does not cause 
   the resulting executable to be covered by the GNU General Public License. 
   This exception does not however invalidate any other reasons why 
   the executable file might be covered by the GNU General Public License. 
 
 
(17) - Adapteva, Inc. (epiphany-* targets) 
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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. 
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GCC low-level runtime library 
 
Version 3.1, 31 March 2009 
 
Copyright © 2009 Free Software Foundation, Inc. <https://fsf.org/> 
 
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not 
allowed. 
 
This GCC Runtime Library Exception ("Exception") is an additional permission under section 7 of the GNU General 
Public License, version 3 ("GPLv3"). It applies to a given file (the "Runtime Library") that bears a notice placed by 
the copyright holder of the file stating that the file is governed by GPLv3 along with this Exception. 
 
When you use GCC to compile a program, GCC may combine portions of certain GCC header files and runtime 
libraries with the compiled program. The purpose of this Exception is to allow compilation of non-GPL (including 
proprietary) programs to use, in this way, the header files and runtime libraries covered by this Exception. 
0. Definitions. 
 
A file is an "Independent Module" if it either requires the Runtime Library for execution after a Compilation 
Process, or makes use of an interface provided by the Runtime Library, but is not otherwise based on the Runtime 
Library. 
 
"GCC" means a version of the GNU Compiler Collection, with or without modifications, governed by version 3 (or a 
specified later version) of the GNU General Public License (GPL) with the option of using any subsequent versions 
published by the FSF. 
 
"GPL-compatible Software" is software whose conditions of propagation, modification and use would permit 
combination with GCC in accord with the license of GCC. 
 
"Target Code" refers to output from any compiler for a real or virtual target processor architecture, in executable 
form or suitable for input to an assembler, loader, linker and/or execution phase. Notwithstanding that, Target 
Code does not include data in any format that is used as a compiler intermediate representation, or used for 
producing a compiler intermediate representation. 
 
The "Compilation Process" transforms code entirely represented in non-intermediate languages designed for 
human-written code, and/or in Java Virtual Machine byte code, into Target Code. Thus, for example, use of source 
code generators and preprocessors need not be considered part of the Compilation Process, since the Compilation 
Process can be understood as starting with the output of the generators or preprocessors. 
 
A Compilation Process is "Eligible" if it is done using GCC, alone or with other GPL-compatible software, or if it is 
done without using any work based on GCC. For example, using non-GPL-compatible Software to optimize any GCC 
intermediate representations would not qualify as an Eligible Compilation Process. 
1. Grant of Additional Permission. 
 
You have permission to propagate a work of Target Code formed by combining the Runtime Library with 
Independent Modules, even if such propagation would otherwise violate the terms of GPLv3, provided that all 
Target Code was generated by Eligible Compilation Processes. You may then convey such a combination under 
terms of your choice, consistent with the licensing of the Independent Modules. 
2. No Weakening of GCC Copyleft. 
 
The availability of this Exception does not imply any general presumption that third-party software is unaffected by 
the copyleft requirements of the license of GCC. 
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ARM Common Microcontroller Software Interface Standard (CMSIS 
 
Apache License 
                           Version 2.0, January 2004 
                        http://www.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" 



Page 67 of 70 
Copyright © 2022, LZE GmbH 
www.lze-innovation.de 

 
 
Appendix 
Licence text 

  

      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, 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) If the 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 
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          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. 
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   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 IS" BASIS, 
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. 
   See the License for the specific language governing permissions and 
   limitations under the License. 
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Contact 
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