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User manual

Pressure and temperature screen

At the start the SPOT demonstrator displays the INFICON logo on the display for a few seconds. After initializiation it shows both the combined pressure
and the temperature on the LCD:

The demo is controlled using the buttons on the LCD shield:

Use the left and right buttons to change the screen that is displayed. If the screen that is currently displayed includes a configuration option, its value can
be changed using the up and down buttons (Note that in current versions of the Spot Demonstrator Kit firmware/sketch there are no such settings
available). The new value is selected and stored to EEPROM by pressing the select button.

Dual SPOT pressures

By pressing the right button on the initial screen the display is changed to the "dual SPOT pressures" screen. On this screen the two individual sensor
results of a dual SPOT sensor are displayed:


https://colla.sas.inficon.com/display/SPOT/Adafruit+LCD+shield

This screen shows the status bits of the Spot sensor. The 6 digit hexadecimal number shown is the bit-wise and of the sensor status and 0x8021e8 (=
binary 1000 0000 0010 0001 1110 1000). Therefore only the value of bits 23, 13, 8, 7, 6, 5 and 3 is shown, all other bits are masked out. For the meaning

of these bits refer to the table below (from the Spot communication manual).

Bit Description
23 | SPI communication took place during measurement
13 | Pressure error

8 | port 3 error

7 | port 2 error

6 [ port 1 error

5 | port O error

3 | Temperature error

A status of 0x000000 therefore indicates "no errors, no warnings".

Zero adjust

A zero adjust function has been implemented for the combined pressure reading. Navigate to the screen shown below using the left and right buttons.

When pressing the select button, the SPOT Demonstrator stores the next valid (=no error bits set in status) combined pressure reading and subtracts it
from all subsequent combined pressure readings. After a successful zero adjust, the word "done" is displayed in the second line of the LCD.




If no valid reading was obtained within 5 seconds, "timeout" is displayed in the second line instead.

1 Note that the zero adjust only applies to the combined pressure reading, not to the p1 and p2 readings of a dual spot sensor. Furthermore the
zero adjust value is volatile. Power-cycling the demonstrator or pressing the Reset button resets the zero adjust value to zero.

Streaming data to serial port

The Spot demonstrator kit can be switched into a streaming mode. In this mode, every pressure reading is output to the serial port. The sample rate
depends on the Spot sensor beeing used. If a 1ms sensor is used, 1000 readings per second are transferred to the serial port. Operating the LCD screen
and the pushbuttons is not possible since the Arduino CPU is busy converting and sending the data. So once the streaming mode is started it is only
possible to stop it by pressing the Reset button.

The streaming mode is started by selecting the screen below and pushing the Select button:

The data format on the serial port is

sequence nunber, conbined pressure, tenperature, status & 0x8021e8

Data Comment

sequence number = This number is incremented at every measurement received from the Spot.
combined pressure = Combined pressure reading.
temperature Temperature reading in °C

status & 0x8021e8 = See the "Sensor status” section above. Same value as displayed in the corresponding screen.

Example:

8549, 734. 46, 22. 82,0
8550, 734. 45, 22. 82,0
8551, 734.70,22.82,0
8552, 734. 26, 22. 82,0
8553, 734. 55, 22. 82,0
8554, 734. 39, 22.82,0
8555, 734. 51, 22. 82,0
8556, 734. 46, 22. 82,0
8557, 734.67,22.82,0

The data stream can be stored to a CSV file using the getspotdata command line utility.
Follow the instructions below to record data to a CSV file:

1. Download getspotdata.exe: getspotdata.exe


https://colla.sas.inficon.com/download/attachments/34189447/getspotdata.exe?version=1&modificationDate=1541500456427&api=v2

2. Open the Windows command line and navigate to the directory with the getspotdata.exe.
3. Run the tool and specify the serial port of the Arduino with the -p option and the output filename with the -f option, e.g.,

getspotdata -p COML4 -f file.csv

4. The getspotdata tool will wait for the data stream to start:

C: \ wor k\ spot _ar dui no\ get spot dat a\ di st >get spot dat a. exe -p COML4 -f test.csv
Waiting for data stream..

5. Note that the Spot Demostrator Kit is reset every time the serial port is opened again, i.e., every time the getspotdata tool is started. This is a
known feature of the Arduino. There are some ways to prevent it, see http://playground.arduino.cc/Main/DisablingAutoResetOnSerialConnection,
but for now we accept it as it is. Actually it is not a big problem, only zero-adjusts are lost, so if you like to do a zero-adjust, now is the time to do it.

6. Start the streaming mode of the Spot Demonstrator as described above by navigating to the streaming screen and pressing Select.

7. Data recording now starts until it is stopped by either pressing the Reset button on the Arduino or pressing Ctrl+C on the computer.

For the source code and building instructions of the getspotdata utility see getspotdata Utility (Only required if you want to modify the tool).

Label data

There are six screens that display label data programmed to the Spot sensor. The first line of these screens indicates which label data is shown, the
second line displays its content.

Production number:

Serial number:

Pressure 2 fullscale range:


http://playground.arduino.cc/Main/DisablingAutoResetOnSerialConnection
https://colla.sas.inficon.com/display/SPOT/getspotdata+Utility

A zero Torr reading indicates that there is only a single sensor (single Spot). No p2 is measured.

Sensor type:

Sensor speed:

Spot Demonstrator Version

The screen below displays the version number of the Spot Demonstrator Kit (i.e. the code running on the Arduino, not the firmware version of the Spot
sensor itself):

Display update rate

At startup the Spot Demonstrator reads the fullscale 1, fullscale 2, and speed label data from the Spot sensor. The fullscale values and units are used to
scale the pressure readings. The speed label value is used to determine the moving average filter window size. The goal is a display update rate of 4 Hz, i.
e., a the display is updated every 250 ms. For example with a sensor speed of 1ms the Spot demonstrator calculates a window size of 250. Every 250
pressure measurements an average value is calculated and the LCD is updated.

Firmware update

1. To update the SPOT Demonstrator to the latest firmware version, the Arduino IDE (https://www.arduino.cc/en/Main/Software) is required.
Download the Arduino IDE, install it on your computer, and run it.

2. Furthermore, the Adafruit RGB LCD library and the INFICON Spot library must be installed in the Arduino IDE. The libraries can be installed
easily using the Library Manager of the Arduino IDE. In the Arduino IDE open ToolsManage Libraries... and select Topic "Display" in the library
manager. Install the latest version of the Adafruit RGB LCD shield library.


https://www.arduino.cc/en/Main/Software

@ Library Manager X

Type |All ~ | Topic | Display ~| | Filter your search...

Adafruit RA8875 by Adafruit
Adafruit's Arduino driver for the RAB875 TFT driver Adafruit's Arduino driver for the RABB75 TFT driver
More info

Adafruit RGB LCD Shield Library by Adafruit
Library for the Adafruit RGB 16x2 LCD Shield. Library for the Adafruit RGB 16x2 LCD Shield.
More info

Version 1.0.3 ~ Install

Adafruit SHARP Memory Display by Adafruit

This is an Arduino library for the Adafruit Monochrome SHARP Memory Displays This is an Arduino library for the Adafruit Monochrome SHARP
Memory Displays

More info

Adafruit SSD1306 by Adafruit

55D 1306 oled driver library for 'monochrome’ 128x64 and 128x32 OLEDs! SSD1306 oled driver library for 'monochrome’ 128x64 and 128x32
OLEDs!
More info

~
Anfnait CODADOL AL AMinI OO b A def

Close

The INFICON Spot Library is also available in the Library Manager. Start the library manager as described above for the LCD library and search
for the INFICON Spot Library by entering inficon into the search field. Click /Install to install the latest version of this library.

9 Library Manager X
Type |All ~ | Topic |All I \nﬁcnn|
INFICON Spot Library by INFICON Ltd. &

Library for the INFICON Spot sensor This is a library for INFICON Spot family vacuum gauges connected to an Arduino. It
implements the SPI bus communication with the INFICON Spot CDS500D and the Spot CDS550D.
More info

Version 111

Close

w

. Finally download the source code of the Spot Demonstrator from https://github.com/criesch/inficon-spot-demo
On this website, click "Clone or download" "Download ZIP".

. Extract the ZIP file on your computer and open the SPOT Demonstrator.ino sketch in the Arduino IDE.

. Connect the SPOT demonstrator to the computer using the USB cable.

In the Arduino IDE select the virtual serial port of the SPOT Demonstrator under Tools Port.

. Compile the sketch and download it to the Spot Demonstrator by selecting Sketch Upload.

~No oA

References

LCD screenshots created using http://avtanski.net/projects/lcd/

Licensing

The software included in this product contains copyrighted software that is licensed under the LGPL version 2.1. A copy of that license is included in this
document. You may obtain the materials specified in Subsection 6a of the license from us for a period of three years after our last shipment of this product
by sending a request to INFICON AG, Alte Landstrasse 6, 9496 Balzers, Principality of Liechtenstein, reach.liechtenstein@inficon.com.

You may also find a copy of the SPOT Demonstrator source at https://github.com/criesch/inficon-spot-demo.

The software included in this product contains the Arduino core and libraries which are licensed under the LGPL v2.1 license:

GNU LESSER GENERAL PUBLI C LI CENSE
Version 2.1, February 1999

Copyright (C 1991, 1999 Free Software Foundation, Inc.


https://github.com/criesch/inficon-spot-demo
http://avtanski.net/projects/lcd/
mailto:reach.liechtenstein@inficon.com
https://github.com/criesch/inficon-spot-demo

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permtted to copy and distribute verbati mcopies
of this license docunent, but changing it is not allowed.

[This is the first released version of the Lesser GPL. It also counts
as the successor of the G\U Library Public License, version 2, hence
the version nunber 2.1.]

Preanbl e

The licenses for npst software are designed to take away your
freedomto share and change it. By contrast, the GNU General Public
Li censes are intended to guarantee your freedomto share and change
free software--to make sure the software is free for all its users.

This license, the Lesser CGeneral Public License, applies to sone
speci al ly designated software packages--typically libraries--of the
Free Software Foundati on and other authors who decide to use it. You
can use it too, but we suggest you first think carefully about whether
this license or the ordinary General Public License is the better
strategy to use in any particular case, based on the explanati ons bel ow.

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

To protect your rights, we need to nmake restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions translate to certain responsibilities for
you if you distribute copies of the library or if you nodify it.

For exanple, if you distribute copies of the library, whether gratis
or for a fee, you nust give the recipients all the rights that we gave
you. You nust nake sure that they, too, receive or can get the source
code. If you link other code with the library, you nmust provide
conplete object files to the recipients, so that they can relink them
with the library after neking changes to the library and reconpiling
it. And you nmust show themthese ternms so they know their rights.

We protect your rights with a two-step nmethod: (1) we copyright the
library, and (2) we offer you this license, which gives you I egal
permi ssion to copy, distribute and/or nmodify the library.

To protect each distributor, we want to nake it very clear that
there is no warranty for the free library. Also, if the library is
nodi fi ed by soneone el se and passed on, the recipients should know
that what they have is not the original version, so that the original
author's reputation will not be affected by problenms that might be
introduced by others.

Finally, software patents pose a constant threat to the existence of
any free program W w sh to nake sure that a conpany cannot
effectively restrict the users of a free program by obtaining a
restrictive license froma patent holder. Therefore, we insist that
any patent |icense obtained for a version of the library nust be
consistent with the full freedom of use specified in this license.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License. This license, the G\U Lesser
General Public License, applies to certain designated libraries, and
is quite different fromthe ordinary General Public License. W use
this license for certain libraries in order to pernmt |inking those
libraries into non-free prograns.

Wien a programis linked with a library, whether statically or using
a shared library, the combination of the two is legally speaking a
conbi ned work, a derivative of the original library. The ordinary



General Public License therefore permts such linking only if the
entire conbination fits its criteria of freedom The Lesser General
Public License pernits nore lax criteria for linking other code with
the library.

We call this license the "Lesser" General Public License because it
does Less to protect the user's freedomthan the ordinary General
Public License. It also provides other free software devel opers Less
of an advantage over conpeting non-free prograns. These di sadvant ages
are the reason we use the ordinary General Public License for many
libraries. However, the Lesser |icense provides advantages in certain
speci al circumstances.

For exanple, on rare occasions, there nay be a special need to
encourage the wi dest possible use of a certain library, so that it becones
a de-facto standard. To achieve this, non-free prograns nust be
allowed to use the library. A nore frequent case is that a free
library does the sane job as widely used non-free libraries. 1In this
case, there is little to gain by liniting the free library to free
software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free
prograns enabl es a greater nunmber of people to use a |arge body of
free software. For exanple, perm ssion to use the GNU C Library in
non-free prograns enabl es nmany nore people to use the whole G\U
operating system as well as its variant, the GNU Li nux operating
system

Al t hough the Lesser General Public License is Less protective of the
users' freedom it does ensure that the user of a programthat is
linked with the Library has the freedom and the wherewithal to run
that programusing a nodified version of the Library.

The precise terns and conditions for copying, distribution and
nodi fication follow. Pay close attention to the difference between a
"work based on the library" and a "work that uses the library". The
fornmer contains code derived fromthe library, whereas the latter nust
be conmbined with the library in order to run.

GNU LESSER GENERAL PUBLI C LI CENSE
TERVS AND CONDI TI ONS FOR COPYI NG, DI STRI BUTI ON AND MODI FI CATI ON

0. This License Agreement applies to any software library or other
program whi ch contains a notice placed by the copyright hol der or
ot her authorized party saying it may be distributed under the terns of
this Lesser CGeneral Public License (also called "this License").
Each licensee is addressed as "you".

A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application prograns
(which use sone of those functions and data) to form executabl es.

The "Library", below, refers to any such software library or work
whi ch has been distributed under these terms. A "work based on the
Li brary" neans either the Library or any derivative work under
copyright law that is to say, a work containing the Library or a
portion of it, either verbatimor with nodifications and/or translated
straightforwardly into another |anguage. (Hereinafter, translationis
included without limtation in the term"nodification".)

"Source code" for a work neans the preferred formof the work for
maki ng nodifications to it. For a library, conplete source code neans
all the source code for all nodules it contains, plus any associ ated
interface definition files, plus the scripts used to control conpilation
and installation of the library.

Activities other than copying, distribution and nodification are not
covered by this License; they are outside its scope. The act of
running a programusing the Library is not restricted, and output from
such a programis covered only if its contents constitute a work based
on the Library (independent of the use of the Library in a tool for



witing it). Wuether that is true depends on what the Library does
and what the programthat uses the Library does

1. You may copy and distribute verbati mcopies of the Library's
conpl ete source code as you receive it, in any nedium provided that
you conspi cuously and appropriately publish on each copy an
appropriate copyright notice and disclainer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Li brary.

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

2. You may nodify your copy or copies of the Library or any portion
of it, thus forming a work based on the Library, and copy and
distribute such nodifications or work under the terms of Section 1
above, provided that you also neet all of these conditions

a) The nodified work nmust itself be a software library

b) You nust cause the files nodified to carry prom nent notices
stating that you changed the files and the date of any change

c) You nust cause the whole of the work to be licensed at no
charge to all third parties under the terns of this License

d) If afacility inthe nodified Library refers to a function or a
table of data to be supplied by an application programthat uses
the facility, other than as an argunent passed when the facility
is invoked, then you nust nmake a good faith effort to ensure that,
in the event an application does not supply such function or
table, the facility still operates, and performs whatever part of
its purpose remai ns neani ngful

(For exanple, a function in a library to conpute square roots has
a purpose that is entirely well-defined i ndependent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function nust

be optional: if the application does not supply it, the square
root function nmust still conpute square roots.)
These requirements apply to the nodified work as a whole. |If

identifiable sections of that work are not derived fromthe Library
and can be reasonably consi dered i ndependent and separate works in
thensel ves, then this License, and its ternms, do not apply to those
sections when you distribute themas separate works. But when you
distribute the sane sections as part of a whole which is a work based
on the Library, the distribution of the whole nust be on the terns of
this License, whose pernissions for other |icensees extend to the
entire whole, and thus to each and every part regardl ess of who wote
it

Thus, it is not the intent of this section to claimrights or contest
your rights to work witten entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or

col l ective works based on the Library.

In addition, nere aggregation of another work not based on the Library
with the Library (or with a work based on the Library) on a vol une of
a storage or distribution medium does not bring the other work under
the scope of this License

3. You may opt to apply the terns of the ordinary GNU General Public
Li cense instead of this License to a given copy of the Library. To do
this, you nust alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
instead of to this License. (If a newer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.) Do not nake any other change in



these noti ces.

Once this change is nmade in a given copy, it is irreversible for
that copy, so the ordinary GNU General Public License applies to all
subsequent copi es and derivative works made fromthat copy.

This option is useful when you wish to copy part of the code of
the Library into a programthat is not a library.

4. You may copy and distribute the Library (or a portion or
derivative of it, under Section 2) in object code or executable form
under the ternms of Sections 1 and 2 above provided that you acconpany
it wwth the conplete correspondi ng nachi ne-readabl e source code, which
nust be distributed under the terms of Sections 1 and 2 above on a
medi um custonmarily used for software interchange.

If distribution of object code is made by offering access to copy
froma designated place, then offering equival ent access to copy the
source code fromthe same place satisfies the requirement to
distribute the source code, even though third parties are not
conpel led to copy the source along with the object code.

5. A programthat contains no derivative of any portion of the
Library, but is designed to work with the Library by being conpiled or
linked with it, is called a "work that uses the Library". Such a
work, in isolation, is not a derivative work of the Library, and
therefore falls outside the scope of this License.

However, linking a "work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a "work that uses the
library". The executable is therefore covered by this License.
Section 6 states terns for distribution of such executabl es.

Wien a "work that uses the Library" uses naterial froma header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether this is true is especially significant if the work can be
linked without the Library, or if the work is itself a library. The
threshold for this to be true is not precisely defined by |aw.

If such an object file uses only nunerical paraneters, data
structure |layouts and accessors, and small nacros and snall inline
functions (ten lines or less in length), then the use of the object
file is unrestricted, regardl ess of whether it is legally a derivative
work. (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

G herwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terns of Section 6.
Any executabl es containing that work also fall under Section 6,
whet her or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may al so conbine or
link a "work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the ternms pernmit
nodi fication of the work for the customer's own use and reverse
engi neering for debuggi ng such nodifications.

You nust give pronminent notice with each copy of the work that the
Library is used in it and that the Library and its use are covered by
this License. You nust supply a copy of this License. |f the work
during execution displays copyright notices, you nust include the
copyright notice for the Library anong them as well as a reference
directing the user to the copy of this License. Also, you nust do one
of these things:

a) Acconpany the work with the conplete correspondi ng
machi ne-readabl e source code for the Library including whatever
changes were used in the work (which rmust be distributed under



Sections 1 and 2 above); and, if the work is an executable |inked
with the Library, with the conpl ete nachi ne-readabl e "work that
uses the Library", as object code and/or source code, so that the
user can nodify the Library and then relink to produce a nodified
execut abl e containing the nodified Library. (It is understood
that the user who changes the contents of definitions files in the
Library will not necessarily be able to reconpile the application
to use the nodified definitions.)

b) Use a suitable shared library nechanismfor linking with the
Library. A suitable nechanismis one that (1) uses at run time a
copy of the library already present on the user's conputer system
rather than copying library functions into the executable, and (2)
will operate properly with a nodified version of the library, if
the user installs one, as long as the nodified version is
interface-conpatible with the version that the work was made with.

c) Acconpany the work with a witten offer, valid for at
| east three years, to give the sane user the materials
specified in Subsection 6a, above, for a charge no nore
than the cost of performing this distribution.

d) If distribution of the work is nmade by offering access to copy
froma designated place, offer equivalent access to copy the above
specified materials fromthe sane pl ace.

e) Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.

For an executable, the required formof the "work that uses the
Li brary" nust include any data and utility prograns needed for
reproduci ng the executable fromit. However, as a special exception,
the materials to be distributed need not include anything that is
normal ly distributed (in either source or binary form) with the mgjor
conponents (conpiler, kernel, and so on) of the operating systemon
whi ch the executable runs, unless that conponent itself acconpanies
t he execut abl e.

It may happen that this requirement contradicts the |icense
restrictions of other proprietary libraries that do not nornally
acconpany the operating system Such a contradiction neans you cannot
use both them and the Library together in an executable that you
distribute.

7. You may place library facilities that are a work based on the
Library side-by-side in a single library together with other library
facilities not covered by this License, and distribute such a conbi ned
library, provided that the separate distribution of the work based on
the Library and of the other library facilities is otherw se
pernmitted, and provided that you do these two things:

a) Acconpany the conbined library with a copy of the same work
based on the Library, unconbined with any other library
facilities. This must be distributed under the terns of the
Secti ons above.

b) G ve proninent notice with the conbined library of the fact
that part of it is a work based on the Library, and expl aining
where to find the acconpanyi ng unconbi ned form of the same work.

8. You may not copy, nodify, sublicense, link with, or distribute
the Library except as expressly provided under this License. Any
attenpt otherw se to copy, nodify, sublicense, link with, or

distribute the Library is void, and will automatically term nate your
rights under this License. However, parties who have received copies,
or rights, fromyou under this License will not have their |icenses
termnated so long as such parties renain in full conpliance.

9. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to nodify or
distribute the Library or its derivative works. These actions are



prohibited by law if you do not accept this License. Therefore, by
nmodi fying or distributing the Library (or any work based on the

Li brary), you indicate your acceptance of this License to do so, and
all its ternms and conditions for copying, distributing or nmodifying
the Library or works based on it.

10. Each tine you redistribute the Library (or any work based on the
Library), the recipient autonatically receives a license fromthe
original licensor to copy, distribute, link with or nodify the Library
subject to these terns and conditions. You may not inpose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing conpliance by third parties with
this License.

11. If, as a consequence of a court judgnent or allegation of patent
infringenent or for any other reason (not linted to patent issues),
conditions are inposed on you (whether by court order, agreenment or
ot herwi se) that contradict the conditions of this License, they do not
excuse you fromthe conditions of this License. |[|f you cannot
distribute so as to satisfy sinultaneously your obligations under this
Li cense and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For exanple, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely fromdistribution of the Library.

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

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution systemwhich is

i npl emented by public license practices. Mny people have nmade
generous contributions to the wide range of software distributed
through that systemin reliance on consistent application of that
system it is up to the author/donor to decide if he or she is willing
to distribute software through any other systemand a |icensee cannot
i npose that choice.

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

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

13. The Free Software Foundati on nay publish revised and/or new
versions of the Lesser General Public License fromtime to tine.
Such new versions will be simlar in spirit to the present version,
but may differ in detail to address new probl ens or concerns.

Each version is given a distinguishing version nunber. |If the Library
specifies a version nunber of this License which applies to it and
"any later version", you have the option of follow ng the terns and
conditions either of that version or of any later version published by
the Free Software Foundation. |f the Library does not specify a

Ii cense version nunber, you may choose any version ever published by
the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free
progranms whose distribution conditions are inconpatible with these,
wite to the author to ask for permi ssion. For software which is
copyrighted by the Free Software Foundation, wite to the Free
Sof t war e Foundati on; we sonetinmes nake exceptions for this. Qur



decision will be guided by the two goals of preserving the free status
of all derivatives of our free software and of pronoting the sharing
and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LI CENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LI BRARY, TO THE EXTENT PERM TTED BY APPL| CABLE LAW
EXCEPT WHEN OTHERW SE STATED | N WRI TI NG THE COPYRI GHT HOLDERS AND/ OR
OTHER PARTI ES PROVI DE THE LI BRARY "AS | S" W THOUT WARRANTY OF ANY
KI'ND, EI THER EXPRESSED OR | MPLI ED, | NCLUDI NG, BUT NOT LIMTED TO, THE
I MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR
PURPOSE. THE ENTI RE RI SK AS TO THE QUALITY AND PERFORVANCE OF THE
LI BRARY IS WTH YOU. SHOULD THE LI BRARY PROVE DEFECTI VE, YOU ASSUME
THE COST COF ALL NECESSARY SERVI CI NG REPAIR OR CORRECTI ON.

16. IN NO EVENT UNLESS REQUI RED BY APPLI CABLE LAW OR AGREED TO I N
WRI TING WLL ANY COPYRI GHT HOLDER, OR ANY OTHER PARTY WHO MAY MODI FY
AND/ OR REDI STRI BUTE THE LI BRARY AS PERM TTED ABOVE, BE LI ABLE TO YQU
FOR DAMAGES, | NCLUDI NG ANY GENERAL, SPECI AL, | NCI DENTAL OR
CONSEQUENTI AL DAVAGES ARI SI NG QUT OF THE USE OR INABI LITY TO USE THE
LI BRARY (I NCLUDI NG BUT NOT LIM TED TO LOSS OF DATA OR DATA BEI NG
RENDERED | NACCURATE OR LOSSES SUSTAI NED BY YOU OR THI RD PARTIES OR A
FAI LURE OF THE LI BRARY TO OPERATE W TH ANY OTHER SOFTWARE), EVEN |F
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVI SED OF THE PCSSI BI LI TY OF SUCH
DAVAGES.

The software included in this product contains the "Adafruit RGB LCD Shield Library":

Sof tware License Agreenent (BSD License)

Copyright (c) 2012, Adafruit Industries
Al'l rights reserved.

Redi stri bution and use in source and binary forns, with or wthout

nmodi fication, are pernmtted provided that the follow ng conditions are net:
1. Redistributions of source code nust retain the above copyri ght

notice, this list of conditions and the follow ng disclainer.

2. Redistributions in binary formnust reproduce the above copyright
notice, this list of conditions and the followi ng disclainer in the
docunentation and/or other naterials provided with the distribution.

3. Neither the nane of the copyright holders nor the

nanmes of its contributors may be used to endorse or pronote products
derived fromthis software w thout specific prior witten perm ssion.

TH' S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS '"AS IS'' AND ANY

EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT LIM TED TO, THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE ARE

DI SCLAI MED. | N NO EVENT SHALL THE COPYRI GHT HOLDER BE LI ABLE FOR ANY

DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES
(I'NCLUDI NG BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES;
LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWNEVER CAUSED AND
ON ANY THECRY OF LI ABILITY, WHETHER I N CONTRACT, STRICT LIABILITY, OR TORT

(1 NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SING I N ANY WAY QUT OF THE USE CF THI S
SOFTWARE, EVEN | F ADVI SED OF THE POSSI BI LI TY OF SUCH DAMAGE.

The software included in this product contains the "INFICON Spot Library" and "INFICON Spot Demonstrator":



Copyright (c) 2018 | NFI CON Ltd.

Perm ssion to use, copy, nodify, and/or distribute this software for any
purpose with or without fee is hereby granted, provided that the above
copyright notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED "AS | S" AND THE AUTHOR DI SCLAI M5 ALL WARRANTI ES

W TH REGARD TO THI S SOFTWARE | NCLUDI NG ALL | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY AND FI TNESS. | N NO EVENT SHALL THE AUTHOR BE LI ABLE FOR ANY
SPECI AL, DI RECT, | NDI RECT, OR CONSEQUENTI AL DAMAGES OR ANY DAMAGES
VWHATSOEVER RESULTI NG FROM LOSS OF USE, DATA OR PROFITS, WHETHER I N AN

ACTI ON OF CONTRACT, NEGLI GENCE OR OTHER TORTI QUS ACTI ON, ARI SING QUT OF OR
I'N CONNECTI ON W TH THE USE OR PERFORMANCE OF THI' S SOFTWARE.
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