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1 PC-Software — Installation under Windows

Execute the following steps on the PC to install the software VersaSpec:

« Start Windows 7/ 8/ 10.
* Insert the USB flash drive in an open USB slot on your computer.

* Run ‘setup.exe’ from the Software» VersaSpec folder of the USB flash drive.

Copyright © 2020 JETI Technische Instrumente GmbH 5
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2 Operation of Program

2.1 Starting the Program

+ Start Windows and then activate the menu.
» Connect the JETI device via USB, LAN or Bluetooth to the computer.
» Select VersaSpec under All Programs.
The software will automatically search for all JETI devices connected to the PC. If more

than one unit is found, a selection list will appear.

By default, the next time the software is started, it will try to establish a connection with
the last used device to save time for searching through all ports and interfaces.

There are some command line arguments that can be used to change this default be-
havior. This will cause a use of fixed ports and interfaces:

COM number (e.g. ‘COM 64’) — connection through a given COM-port

FTDI address (e.g. ‘FTDI A6015FTH’) — USB-connection via FTDI driver

BT address (e.g. ‘BT 0x0013430FCFEB’) — connection via Bluetooth

TCP/IdP qddrt)ess (e.g. ‘TCPIP 192.163.115.163’) — connection via TCP/IP (for LAN-
evices

Other arguments:

SEARCH - force searching of devices. May be useful if more than one device is con-
nected. In this case, VersaSpec’s attempt to open the last connected device is
omitted.

OFFLINE - start VersaSpec in offline mode.

6 Copyright © 2020 JETI Technische Instrumente GmbH
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To insert command line arguments, edit the program’s shortcut as follows: right-click

the ‘JETI VersaSpec’ icon on the desktop and select . The following dialog
appears:

x|

Security | Details I Previous \Versions
General Shortcut | Compatibility
@“ﬂ JETI Versaspec V& © 1%

Target type: Application

Target location: JETI VERSASPEC

Target: I'I YVERSASPEC \wersaspec.exe” FTDI ARD15FTH

Start in: ['C:\Program Fies\JETI VERSASPEC\"

Shortcut key: INDne

Bun: IN::un'naI window j
Comment: I
Open Fle Location | Change lcon... Advanced... |

ok | cancd | sppb |

Type in the arguments after the last quotation mark in the ‘Target’ box (‘FTDI A6015FTH’
in this example). Use a space sign between the quotation mark and the arguments.

If no device can be found on the specified port, the software will ask to perform an
automatic scan as shown below:

x|

Could not open device with USE serial number spedfied by argument!
Do you wish to search automatically?

Yes Mo

Copyright © 2020 JETI Technische Instrumente GmbH 7
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2.2 About

Info/About shows an information window, which contains the software version, serial
numbers, connection type (with a COM-port if used) and the firmware version.

=
W= aBouT X

VersaSpec 5.9.%

' EI I Versatile Spectrometer Software

Created by JETI

Technische Instruments GmbH
Gischwitzer Stralie 48
D-077T45 Jena

Tel.: +45 3841 23252 00

Faoe: +45 3841 23252 01
E-mail: salesifisti. com
Internet:  wana. jeti.com

Device type: spechos 1211
Serial # 2012580
Firmware: 581211_M30626 SPEC_RAD VERSION 3.0.2 310314

Connection type: USB (FTDI). USB serial number: AB015FTH

Press to close the window.

8 Copyright © 2020 JETI Technische Instrumente GmbH
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2.3 Main Panel

Menu bar Graphical viewing options Combine dark and reference measurements

W& versasSpec # 2012560 -l x|
FILE INTERPOLATION DISRLAY WL WVALUES! MODE AXIS' DATALINKS SMOOTHNGN\GTATISTICS SETTINGS MATH SPECIAL ABOUT

25707 —

24000 - 'EI.

22000 — spectrum /ftorec messursd

] display
l Measurement start for
18000 — [
dark,

. reference,

- transmittance/reflexion,

i) _

g Spectrum chart absorbance,
spectral calculation
and FFT
o [¥ Adapt before dark . .

Integr.T\me§‘192000 ms] | |ntegrat|0n “me
4000 — Averaging! i‘ \
— ;\\ Number of averages
S e semmeneins 5o 1 Single/continuous
TR mode switch
spectum 3] a%0 - 2] 900 pm  AuoScaling Wavslength inm 2.00 Connection SAVE
Wavtengiha A sl e | ARG ° )}/ Qu|T Duration of scan

\V

Spectrum range Connect/disconnect
switch

2.4 Measurement

2.4.1 Connect Device

Connection

*}n

Off

Save to Excel

SAVE

QUIT

intervals for
continuous mode

Exit program

This switch can be used to disconnect the device from the PC to use the connection
interface for other tasks. Afterwards it can be reconnected in the same manner.

The switch in the main panel is duplicated with a menu item |File )) Gonnect Device|.

Copyright © 2020 JETI Technische Instrumente GmbH
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2.4.2 Integration Time

Integration Time (ms) ﬂQ.SO

The integration time can be selected between 0.01 ms and 60000ms with a step of
0.01 ms, but fractional values have sense only for SDCx3 electronics (or devices on its
basis as spectraval or BlueSpecCube). The default value is the time used during the
last measurement. It can be also set directly with up/down arrows as well as entered
with the keyboard. A new dark scan will be required after a change of the integration
time.

Remark: Select the integration time to keep the count rate below the detector
maximum count rate (approx. < 28000 ... 30000 for 15 bit setting of the
ADC and < 55000 ... 60000 for 16 bit setting) to avoid overexposure.

The following sections describe all buttons used for spectral measurements and calcu-
lations.

2.4.3 Dark Spectrum

dis play
Dark
+
v [ Reference
Spectra

Transmiss ion/Reflexion

Absorbance

Spectra Calculation

FFT

[v Adapt before dark

The measurement of the dark spectrum of the spectrograph must be done before the
first measurement and after any change of the integration time. One has to ensure
that no external light can enter the fiber input during the procedure. The acquisition
starts with clicking the \DARK SPECTRUM\ button.

2.4.4 Reference Measurement

Remark: Target laser can be switched on using or @]+ shortcuts.

The reference acquisition is done by selecting the button \REFERENCE SPECTRUM\. The
displayed spectrum is calculated as the difference between the measured and the dark
spectrum.

10 Copyright © 2020 JETI Technische Instrumente GmbH
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2.4.5 Combined Dark/ Reference measurement

Remark: Works properly only for devices with shutter.

It is possible to combine each reference measurement with an own dark measurement
by clicking the check box left of both buttons. In this case it is also possible to get the
integration time automatically by clicking the check box below the measuring buttons.

2.4.6 Transmission / Reflection Measurement

After the reference measurement, it is possible to make transmission/reflection mea-
surements by clicking the correspondent button. The measured spectrum is divided by
the reference spectrum. It is possible to measure the spectral transmission or reflection,
depending on the measurement set up.

2.4.7 Absorbance Measurement

Absorbance measurements are possible by selecting the \ABSORBANCE\ button.

2.4.8 Functions

Several mathematical operations can be applied to the measured spectrum. To select

the operation, double click on the \SPECTRA CALCULATION\ button. A list of possible op-
erations is displayed. The first and second derivation of the spectra.

x

2. derivation transmission

Copyright © 2020 JETI Technische Instrumente GmbH 11
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249 FFT

Switch axis to pixel mode, then select . Input the type and number of mea-

surements. When the measurements are done, the button becomes active and
one can see the FFT diagram by clicking on it.

2.4.10 Using of External Trigger

Some of JETI devices are equipped with a hardware ‘Measure’-button (spectraval, Blue-
SpecCube) or with a connector for an external trigger. It can be used to initiate mea-
surements directly with the device, what can be especially useful in combination with
BlueTooth.

To make VersaSpec react on an external trigger, do the following: right-click on the
measuring button you want to associate with the trigger. Then choose ‘Associate with
external trigger’ from the popup-menu.

display
Dark
+
Spectra

Aszociate with external trigger |

Trigger off

The button will change its color, and then you can use the trigger to start the corre-
sponding measurement.

display
Dark
o [ Reference
Spectra

| Transmiss in:hr'u-'HeFIe:{in:-nI

Choosing of ‘Trigger off’ from the popup-menu ends the triggering mode.

2.5 Display

After actuation of a measurement or calculation button the displayed spectrum can be
switched back to another previously acquired type of spectrum with the slide control
‘DISPLAY". If a file was loaded, stored spectra can also be viewed by using the slide
control (see chapter SET UP). The acquired spectra are displayed in dark colors and
the spectra loaded from file are displayed in light colors.

12 Copyright © 2020 JETI Technische Instrumente GmbH
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2.5.1 Snap-to-Point Cursor

Single data points of the acquired and/or the stored spectrum can be viewed using the
Snap-to-Point Cursor option. The respective wave-length and the intensity value of the
selected data point are displayed below the wavelength axis.

Wawelength /nm 447.7T1

ADC-Counts 23118

2.6 File Operations

B versaspec # 1111111

EILE | INTERPOLATION DISPL

Open Ctri+L
Save Ctri+5
Connect Device k

rint Screen k

(el =
1

Parameter Utility *
Quit

2.6.1 Open File

Selecting the sub menu item will open the file-select dialog. A file has to

be selected which can be loaded to compare with the actually measured spectrum.

2.6.2 Save File

To save all data of one measurement select . A file-save dialog will appear.
Atfter a file is selected a short comment can be entered. Click to save the file.

Remark: The file extension for reference files is ‘.val’.

Copyright © 2020 JETI Technische Instrumente GmbH 13
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2.6.3 File Info

By selecting or pressing +@ the following information appears when

a reference file was loaded:

File info : etest.val

Date | 03-31-2012  Dark lits test
: Reference I
Tim | 13:16:32|  Absorbance __L
Device tlame Wersion Version Date
’|r.1 30626 SPEC_R=ED?210812 163 ( 210812
Integr.Time Pixel-Counts Lamp pre-heat ~ Channels Direction
0.00 2043 200 1 0
fitd it fit2 fitd fitd

-2.518362E +2 5.861272E-1 38421584 | -2.0767M18E-T J.962704E-11

oK

Date and Time: The date and time when the file was saved.
Spectrum: Shows the spectra which are stored in file.
Comments: A short comment about the file.

Device Name, Version, Version Date: The internal name, firmware version and date
of the VersaSpec, which was used for measuring.

Integr.Time, Pixel-Counts, Lamp pre-heat, Channels, Direction: The settings of the
device used for measuring.

fit0 — fit4: The wavelength fit-parameters of the device.

14 Copyright © 2020 JETI Technische Instrumente GmbH
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2.7 Operation Modes

2.71

Peak Width Mode

Activating the Peak Width Mode (PWM) scales down the diagram and opens the PWM-
window. The PWM-window consists of:

M versaspec # 1111111

WL WVALUES! MODE AXIS! DATALINKS SMOOTHING STATISTICS SETTINGS MATH SPECIAL  ABOUT!

FILE INTERPOLATION DISPLAY

RS KDHRT8 PEAK WIDTH
28000—
iy e Eln
+ @ & Peak 1
24000— + 430 364.49 nm
spectrum =tored messured
514 @ | 43572 nm (* Pesk2 o e
22000— display
1619 @ nm % Pesk3
20000 Dark
+
847 @ | 54472 nm (8 Peskd ¥ [ .
18000 - Spectra
528 @ | 61145 nm {8 Pesk s
18000 — Peak 2 . .
“ X 43573 18.02 @ | 527.04 nm (® F=skE Transmission/Reflexion
=
E
2 14000 —
S Peak 3 831 @[ 70759 nm & Peak? ‘ Absorbance l
=] + X 811.04
I 12000- 331 @ | 755.24 nm {8 Pesks
‘ Spectra Calculation l
10000— Peak 8 330 @ | 21104 nm (8 Peakd
F)‘(eai(g % o |[IPE X 759.24 ‘ e '
T —— X 587.04 652 @ 27773 nm {8 Pask 10
[V Adapt before dark
o.o00 @ nm § Fesk 11
8000 Integr. Time il 3.000 [ms]
Peak 7 Pealq10 @ - hd
- - 0.00 0.00 Peak 12 ad
4000—3‘:_‘1:5143 e X877 nm “|  Awveraging EI 1
h | Copy to text bu[ler” Delete au‘ Scan-Mod
2000— "
oy U| - M_JI‘ M{L\_JU\ {# PlotPeak Lines single \' cont.
B 1 1 1 1 1 1 ] | 1 P T Et§ 50 B2 Scan interval[ms] il 10.00
350 405 480 515 570 625 880 V35 790 900
Wavelength Width Average T7.75 nm
Spectrum il 350 - il 900 pm futo Scaling Wavelength inm 87773 Connection SAVE l
N OFF *}n
ADC-Counts 1710

Wavelengths \'

Pixels.

[~ Ignore Range Violation

off QUIT ]

Twelve indicators, each indicator with the peak width, the wavelength(pixel)-value,

aradio button ® Peak x allowing to delete an inserted peak and a -button;

‘Using PWM, VWM and Symmetry’, page 16);

’Copy to text buffer‘-button;

* © Plot Peak Line -option button;

Threshold-control ¢ Peak width at ;

‘Width Average’-indicator.

Copyright © 2020 JETI Technische Instrumente GmbH
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2.7.2 Valley Width Mode and Symmetry

Valley Width Mode(VWM) and Symmetry Mode can be called similarly as PWM, but in
this case no ‘Width Average’-indicator will be shown.

2.7.3 Using PWM, VWM and Symmetry

The are two methods of calculating of peak wavelength implemented in VersaSpec,
which provide slightly different results. The method to be used can be chosen with a
switch between ‘peak’ and ‘JY’ options.

The former means that the wavelength corresponding to the highest signal is considered
to be a peak.

The latter means that wavelengths corresponding to the left and right points of the peak
calculated at 30% threshold are taken, and the mean value of them is considered to be
a peak.

A double click into the spectrum adds a peak (valley or symmetry point) to the addi-
tional window, displays the width of the peak (valley or symmetry point) at the defined
threshold and shows labels with point number and coordinates.

It is possible to monitor up to 12 points simultaneously with wavelength or pixel refer-
ence.

Each marked peak gets a colored line to locate it easier in the diagram. This option can
be turned off with clicking the ® Plot Peak Line -option button.

The ® peak -buttons remove the according peaks out of the list and frees the space

for other values. The -button removes all the chosen peaks/valleys/symmetry
points and their labels.

At the bottom of the PWM-window the average peak width of the pitched peaks is dis-
played to monitor the deviation of all peaks.

Please note, all peak widths are calculated depended on the adjusted threshold in the
& Peak width at -control.

16 Copyright © 2020 JETI Technische Instrumente GmbH
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2.8 Set Up

2.8.1 Screen Update Mode

There are different spectrum display options which can be selected in the
menu.

B versaspec # 1111111

FILE INTERPOLATION | DISPLAY | WL WVALUES! MODE AXIS! DATALI

4000 — graph view L4 |
3800 — | clear spectra 4 |V dlways  Del
3600— never

The sub menu |DISPLAY ) Clear spectra| contains the following items:

Immediate The acquired spectra are deleted at once (actuation of the DEL| key also

deletes the current spectrum display!). The setting under [DISPLAY>>C|ear spectra
will remain.

Always The acquired spectra are deleted before a new measurement. Only the most
recent acquisition is displayed.

Never The measured spectra will not be deleted. Further measuring curves are dis-
played one on top of previous ones.

B versaspec # 1111111

FILE INTERPOLATION | DISPLAY | WL WALUES! MODE AXIS! DATALNKS SM

4000 - [ graph view b [ measured data Fs |
3500 - Clear spectra »  stored data Fi
2800 — stored < measured i

The sub menu contains the items:

Measured Data Shows only the spectra in diagram, which are just acquired from
VersaSpec (also selected by pressing ).

Stored Data Shows the spectra, which were loaded from a file (also by pressing ).

Stored+Measurement Displays acquired and stored spectra in one diagram for visual

comparison (also by ).

The current graph view option setting is also shown between the diagram and the JETI/
logo.

Copyright © 2020 JETI Technische Instrumente GmbH 17
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2.8.2 Averaging

Awveraging ill 10

The & Averaging setting can be used to obtain the spectrum as the mean value from
up to 10000 successive measurements (though such a huge number of averages can
hardly make sense).

2.8.3 Single/ Continuous Measurement

‘Scan-Mode’ can be used for single or continuous measurement. Repetition rate of the
continuous measurement can be set either as a period or as an interval (can be chosen
through [SETTINGS Continuous Scan])_

SETTINGS | MATH SPECIAL

Logging
| Continuous scan [

‘Period’ is a time difference between the start of a scan and the start of the successive
scan.

‘Interval’ is a time difference between the end of a scan and the start of the successive
scan.

‘ Continuous Scan ﬂ ‘ Continuous Scan ﬂ
Time set for continuous measurements is Time set for continuous measurements. is:
Period _,'_J.Interval Period *l Interval
s s
P | P |
Scan-Mod Scan-Mod

single ’ cont. single Q cont.

1 Scan interval[ms] =l 10.00 1 Scan period[ms] =l 500.00

=™ X

900

18 Copyright © 2020 JETI Technische Instrumente GmbH
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Note: The actual time that one measurement takes depends on too many
factors, so that it is impossible to calculate it exactly. That is why
the minimal possible period setting is always somewhat larger than
actually needed.

In case of continuous measurements, $ Scan period . (¥ Scan interval ) becomes active.
The minimum settable period value depends on integration time. The minimum settable
interval value is 0.

When running in continuous scan mode be certain that the ASCII link and Excel link are
in the desired state.

Usually continuous mode is used with -option set to . A continuous

measurement can be stopped by setting the ‘Scan mode’-switch back to ‘single’.

If the export to Excel was activated (see below), then the \Save continuously\ toggle but-
ton appears in the main menu and can be used to export every measured spectrum
automatically.

2.8.4 Zooming of Wavelength

Spectrum i 350 _ill 900 nm Auto Scaling
on Je  OFF

Wawvelengths I Pixels [ lgnore Range Viclation

The start and end of the displayed spectrum can be adjusted at the screen edge below
the diagram with $ Start of Spectrum and$ End of Spectrum . Use the up and down arrows,
or keyboard to select the displayed spectral limits. The largest possible interval is deter-
mined by the calibration parameters of the instrument. If a file was loaded the largest
values are used. If a file was loaded the larger values are used. For measurements
always the full spectral range of the connected spectrometer device is used.

2.8.5 Interpolation

B versaSpec # 1111111
FILE | INTERPOLATION | DISPLAY WL VALUES!

no

linear k

W ¥ =pline 0.01 nm |

| spline 0.10 nm

Different options for the interpolation of spectra can be selected under the menu item
[INTERPOLATION]. Besides the display of the raw data without interpolation (),
and (partial cubical interpolation) can be selected.

For linear interpolation, step widths of 1 nm, 2nm, 5nm or 10 nm are available.

For spline, step widths of 0.1 nm or 0.01 nm are available.

Copyright © 2020 JETI Technische Instrumente GmbH 19
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2.8.6 Axis

Selection of in the menu bar opens the following window:

x|
X-Axis
Wavelength, @ Ficel €
Y-Axis
Minimum Maximum
4 4
Dark (counts) - 0 - 10
& 4
Reference (counts) - 0 - 10
& 4
Trans./Refl. (%) = o0 - 110
: | 4
Absorbance (units ) = 0.00 - 0.10
: 4 4
Calculation (%) = 0 - 10
| <
FFT - 1 - 1.00
[T Ignore Range Violation
oK

Following settings are available:
X-axis:

» Scaling in WAVELENGTH or PIXEL
Y-axis:

» For each type of measurement the displayed axis-range can be defined. If
Ignore Range Violation is switched off, the program will generate a warning
in every case the measured data exceeds the manual adjusted range.

+ If Ignore Range Violation is activated, every violation of the manually adjusted
range is ignored by the program and the graph is displayed with clipping val-
ues outside the diagram area.

» Scaling in Counts or Percent of maximum (in this case a selection of minimum
(min) and maximum (max) value is possible). In addition to using the up/down
arrows, the Y axis values can be input use the keyboard number pad.

20 Copyright © 2020 JETI Technische Instrumente GmbH
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2.8.7 WL Values (Cursor Behavior and Peak/Valley Settings)

x|

Display:

|- Peak Wavelength

|_ Walley Wavelength

[~ FWHM of Peak (at 50%)

[T Centroid Wavelength of Peak Threshold 3%
-
[~ Centroid Wavelength of Valley - 10.00
oK | CANCEL

2.8.71 FWHM

The cursor jumps to the nearest peak by clicking into the spectra and the full width half
maximum value of this peak is displayed in the indicator-box below the graph.

2.8.7.2 Peak/Valley

Wavelength at Cursor Function displays the wavelength of the nearest peak(valley) from
a pitched position in the peak(valley) indicator box.

2.8.7.3 Centroid Wavelength

Displays the centroid wavelength of a fixed position in the graph with the adjusted thresh-
old. A vertical line is plotted to the position of the dominant wavelength.

Copyright © 2020 JETI Technische Instrumente GmbH 21
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2.8.7.4 Centroid Wavelength for Valley

T ="
Intersection /
points | s i I \

(borders) T _‘_?'L\L*\*
; ,-/ i %

™. Limit

| | |
E 596 615
(-) Interval Wavelength (1) Interval

Mouseclick

For the COG Valley calculation it is necessary to give the interval value (it is symmetri-
cal), threshold (in %) and mouse position. The program searches the nearest valley to
the mouse click position and a limit at the top. The limit is defined as the smallest (y —
coordinate) and the nearest point from two greatest peaks on the left and on the right to
mouse click between borders of the given interval and the spectrum. Depth is defined
as a distance between the mouse click point and selected intersection point. Then, the
real threshold is defined as a product of the depth and the given threshold, and finally
COG Valley value is calculated.

2.9 Print Screen

The print out of the actual screen on the connected printer is possible by
. If no printer is connected the action is ignored without an error message.

2.10 Data Links

There are three possibilities to store spectra: as ASCII file, Excel or CSV file. The

desired format can be selected in the menu item |DATA LINKS|.

22 Copyright © 2020 JETI Technische Instrumente GmbH
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2.10.1 CSV

WS versaSpec# 1111111

FILE INTERPOLATION DISPLAY WL WVALUES! MWODE AXIS! [ DATA LINKS | SMOOTHING STATISTICS  SETTINGS

e LINK-CSV » [ Start CSV Link |
LINK-EXCEL b Siop CSV Link

B Setup CSV Output

CSV are database files, which can be opened with database programs (EXCEL,

ACCESS...). Start the automatic transfer with |DATA LINKS )) LINK-CSV )) Start CSV Link/,
The file name, operator name and file destination has to be selected. Afterwards ev-
ery measured spectrum will automatically be stored linewise into this file. The x-axis is
stored in pixel related wavelength steps.

Copyright © 2020 JETI Technische Instrumente GmbH 23
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CSV file, opened with Excel:

A B

Time:

wavelength dark:
350.72
351.58
352.44
353.3
354.16
355.02
355.88
356.74
357.61
358.47
359.33
360.19
361.05
361.91
362.77
363.63
364.49
365.35

14:59:51

2.05E+03
2.04E+03
2.06E+03
2.04E+03
2.07E+03
2.06E+03
2.02E+03
2.07E+03
2.07E+03
2.18E+03
2.11E+03
2.01E+03
2.12E+03
2.06E+03
2.13E+03
2.02E+03
2.03E+03
2.06E+03

C

reference:
2.35E+01
2.34E+01
2.33E+01
2.32E+01
2.30E+01
2.29E+01
2.28E+01
2.26E+01
2.25E+01
2.23EH01
2.21E+01
2.19E+01
2.18E+01
2.16E+01
2.14E+01
2.12E+01
2.10E+01
2.08E+01

D

|Date: .l 14.12.2016 14.12.2016 14.12.2016

15:00:03

CSV file, opened with an editor program:

24

Datei

Bearbeiten Format Ansicht 2

15:00:11

transmission absorbance:
8.58E+01
8.22E+01
7.85E+01
7.47E+01
7.08E+01
6.69E+01
6.29E+01
5.88E+01
5.47E+H01
5.05E+01
4.63E+01
4.20E+01
3.77EH01
3.33E401
2.89E+01
2.44F+01
2.00E+01
1.55E+01

E
14.12.2016

15:00:23

1.64E-01
1.78E-01
1.92E-01
2.06E-01
2.21E-01
2.35E-01
2.50E-01
2.65E-01
2.80E-01
2.95E-01
3.10E-01
3.26E-01
3.41E-01
3.56E-01
3.72E-01
3.88E-01
4.03E-01
4.19e-01

E
14.12.2016

15:00:36

1.derivation:

-9.69E+01
-9.69E+01
-9.67E+01
-9.65E+01
-9.63E+01
-9.60E+01
-9.56E+01
-9.51E+01
-9.47E+01
-3.41E+01
-9.35E+01
-9.29e+01
-9.21E+01
-9.14E+01
-9.06E+01
-8.97E+01
-8.88E+01
-8.79E+01

350.
351.

72;2.
58; 2.
352.44;2.
353.30;2.
.16; 2.
.02;2.
. 88; 2.
L7452,
L6132,
.47; 2.
.33;2.
.19; 2.

046000E+03; 2.
041000E+03; 2.
058000E+03; 2.
044000E+03; 2.
065000E+03; 2.
055000E+03; 2.
024000E+03; 2.
066000E+03; 2.
065000E+03; 2.
182000E+03; 2.
114000E+03; 2.
007000E+03; 2.
.05;2.117000E+03; 2.
.91;2.062000E+03; 2.
.7732.134000E+03; 2.
.63;2.021000E+03; 2.
.49;2.031000E+03; 2.
.35;2.056000E+03; 2.
.21;2.070000E+03; 2.
.07;2.067000E+03; 2.
.93;2. 044000E+03; 2.
.79;2.072000E+03;1.
.65;2.073000E+03;1.
.51;2.078000E+03;1.
.37;2.062000E+03;1.
.23;2.067000E+03;1.
.09;2.067000E+03;1.
.95;2.075000E+03;1.

351873E+01; 8.
341319e+01; B.
329939e+01;7
317756E+01;7.
304794E+01;7.
291077e+01; 6.
276628e+01;6.
261472+01;5.
2456326401 5.
229132e401; 5.
211997e+01;:4.
194249e+01;4.
175914e+01; 3.
157014e+01; 3.
137573e+01; 2.
117616E+01; 2.
097166E+01;1.
076247e+01;1.
054884E+01;1.
033099e+01; 6.
010916e+01;1.

988361E+01;-2.
965455E401;-7.
942225e401;-1.
918692e+01;-1.
894881E+01;-2.
870816e+01;-2.
846521E+01;-3.

379903e+01; 1.
218360E+01;1.77
.B4B8313E+01;1.
470158e+01; 2.
084293e+01; 2.
691112e+01; 2.
291012e+01; 2.
884388E+01; 2.
471638401, 2.
053157e+401; 2.
629342e+01; 3.
200588E+01; 3.
767292E+01; 3.
329849e+01; 3.
B8B8656E+01; 3.
444110e+01; 3.
996605E+01; 4.
546539e+01; 4.
094307e+01; 4.
403055e+00; 4.
849308E+00; 4.

Time:;14:59:51;15:0:3;15:0:11;15:0:23;15:0:36;

714211400 4.
283540E400;:4.
185472E401; 5.
642379e+01; 5.
098678E+01; 5.
553974E+01; 5.
007870e+01; 5.

919243e-01; -9.
061617e-01; -9.
205798e-01; -9.
351664E-01;-9.
499092e-01; -9.
647960E-01;-9.
=

949524E-01;-9.
101976e-01;-9.
255378E-01;-9.
409607E-01;-9.
364 541E-01;-9.
720058e-01; -9.
876035e-01; -8.
032349e-01; -8.
188879e-01; -8.
345502E-01; -8.
502095e-01; -8.
658537E-01; -8.

pate:;14.12.2016;14.12.2016;14.12.2016;14.12.2016;14.12. 2016;

798E-01; -9.

98144e-01;-9.

814703e-01; -8.
970473e-01; -8.
125723e-01; -8.
280332e-01; -8.
434176e-01; -7.
587134E-01;-7.
739082e-01;-7.

wavelength; dark:;reference:; transmission:;absorbance:;1.derivation:;
640405E-01;-9.692166E+01;
68564 2E+01;
672615E+01;
653221E+01;
627 599e+01;
595883E+01;
558211E+01;
514719e+01;
465544E+01;
410823E+01;
350693E+01;
285289E+01;
214748E+01;
139208E+01;
058B0O5E+01;
973676E+01;
BE3956E+01;
7BO97B3IE+01;
691294E+01;
588624E+01;
481912E+01;

371292e+01;
256903E+401;
138880E+01;
017361E+01;
892481E+01;
764378E+01;
633188E+01;

| zeile 1, Spalte 1
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2.10.2 Excel

It is possible to store the measured values in Excel files in two ways: if Excel is installed
on the computer or if it is not installed.

DATA LINKS | SMOOTHING STATISTICS SETTINGS MATH SPECIAL

LINK-CSV b
| LINK-EXCEL *| Connect Excel

Disconnect Exce

XLS Export without Excel installed b

Setup Excel Cutput

If it is installed, Excel starts as a background application and the measured data are
saved linewise into spread sheets.

First one has to open |DATA LINKS )) LINK EXCEL ) Setup EXCEL Output. A window appears,
where one has to select, if the spectra and/ or the PWM-mode values have to be stored.

Afterwards the Excel link is started with [DATA LINKS )) LINK EXGEL )) Gonnect Excel

Every desired measurement can be stored by pressing the button. The serial
number and the used integration times will always be stored automatically.

If the displayed wavelength range has changed between two data savings, two columns
will be written to the Excel-spread sheet (wavelength and intensity values), whereas
without changes in the spectral range only one column with the intensity values is writ-
ten.

If one spread sheet is almost completely filled, the next sheet is opened automatically.

The connection to MS Excel is finished and the data are stored (‘*.xIs’) by selection of
the sub menu item |DATA LINKS ) LINK EXCEL ) Disconnect Excel ).

If Excel was not installed select|DATA LINKS )) LINK EXCEL ) XLS Export without Excel installed|
item. Choose and type in the desired file name. Stop the export by pressing

End XLS link| under the same menu.

To store a measurement press the |[SAVE| button in the same way as above.

Attention: Please ensure that the Excel worksheet has enough rows to store all
data. This could be critical if the interpolation is set to a fine value,
e.g. 0.01.
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2.11  Smoothing

Under the menu item are two types of smoothing -— Savitzky-Golay
smoothing and Boxcar, on default nothing is chosen, i.e. ‘no’.

2.12 Statistics

Select Menu [STATISTICS>> Start StatistiCSI. Input the type and number of measurements.
When the measurements are done, the table with statistics is shown and average values
of intensity and standard deviation are calculated.

2.13 Abort a measurement

The button can be used to abort a measurement.

2.14 Finishing the Program

The program can be closed by clicking on the button or by pressing of +@ on
the keyboard.

Remark: Do not disconnect the instrument until the program is not finished yet.
This is also valid if the device is used with its firmware commands.

2.15 Session Logging

VersaSpec can generate a log-file for each session (VersaSpec overwrites it at every
program start), which is normally located under C: » Users» [username] » AppData» Roam
ing» JETI» VersaSpec» versaspec_session.log. The file contains important information
about internal calls of system functions which are responsible for communication with
the device.

If you notice any reproducible error, you can backup this file before you restart
VersaSpec and send it to JETI with an explanation of what exactly has happened. This
can help us to make VersaSpec better in the future.

Because file operations rather slow down the software and reduce the precision of time
periods of continuous measurements, logging is switched off per default. You can it on

in the menu [Settin93>> Logging].
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2.16 Parameters

VersaSpec allows to display and to change all parameters, which are stored in the con-
nected instrument.

The access to the Parameter Utility is via the menu File or by pressing the button.
It opens a window with several slides, where the parameters are grouped in different
topics. It is also possible to access to a special parameter by clicking on the related
firmware command in the list on the left side of the Parameter Utility. Clicking on a
parameter command highlights the related argument in the sliders.

The display of the different parameters depends on the type of connected instrument or
spectrograph. The meaning and range of each parameter can be found in the related
firmware description of the attached instrument.

Every parameter change is saved temporarily immediately after pressing of or
leaving of the input field. It is possible to save changes permanently by clicking on the
button. This change is password protected for security reasons. Please ask at
JETI if you need it.

The button causes a transfer of parameters from the attached device to the PC.
This is always done during start of VersaSpec, so the actual purpose of this button is
restoring of parameter values after they were temporarily changed.

Additionally it is possible to load parameter sets with the button and to
store them as text or to copy them to the text buffer for further use.

The buttons on the bottom of the window are valid only for the JETI spectroradiometers
(operation of shutter, target laser, measurement of repetition rate of a source and check
of Hall sensors).

x
Copy to text buffer [Ctri+C) l Load from disk ==
PDF Save to disk as text WRITE READ
List of parameters ROOT }Anc } SENSOR ] COMMUNICATION ] MEAS ] SCAN ] PERIPHERICAL | SPECIFIC FEATURE } CORRECTION ] OTHERS ] Iog ] parameter block ]
i —
*CONF:AVER ‘il Device type:
PARAADAP
“PARAADCR specbos 1211
PARAADCY
*PARA:BAUD Firmware version:
“PARABHGTRIG
*PARABORD SB1211_M30626_SPEC_RAD VERSION 3.0.2 310314

"PARABOXCA
*PARACALIBN
*PARA:CORRCOEFF 0
*PARACORRCOEFF 1
*PARA:CORRCOEFF 2

*PARA:CORRCOEFF3 |
*PARA:CORRENA
*PARA:CORRRANGE
*PARACYCTIM
*PARADIRECT
*PARADISTA
*PARAENAROWSE
*PARAENCHAR o o
*PARAEXPO Electronic board number (sern):  EEEE
*PARAFAST
*PARAFAULTRI

*PARAFITO

*PARAFITY

“PARAFIT2

*PARAFIT3

“PARAFIT4

PARAFLAS |

000 Hz Hall sensors Bl onof shutterfiamp signal
WF 1 WF 2
d e Bl onoffiaser

Spectrometer number (spnum) 1111111

Close
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The [Parameter block]—tab allows to store the parameters of all devices except those based

on SDCx3 to “.par’ files.

‘ Parameter Utility

Copy to text buffer (Ctri+C)

List of parameters.

**Firmware version
*CONF:AVER
*PARAADAP
*PARAADCR
*PARAADCY
*PARABAUD
*PARABMGTRIG
*PARABORD
*PARABOXCA
*PARACALIBN
*PARACORRCOEFF 0
*PARA CORRCOEFF 1
*PARACORRCOEFF 2
*PARA CORRCOEFF 3
*PARA CORRENA.
*PARA CORRRANGE
*PARACYCTIM
*PARADIRECT
FPARADISTA
*PARAENAROWSS
*PARAENCHAR
*PARAEXPO
*PARAFAST
*PARAFAULTPI
*PARAFTO
*PARAFTI
*PARAFTZ
*PARAFITS
*PARAFTS
FPARAFLAS

&l

Hz

Load from disk
Save to disk as text

0068 Channels: 1.000000

0072 Poxels: 2048.000000

0076 Integration time: 50.000000
008D Trigger: 5.000000

0084 Sensortype: 105.000000

0088 Calib. mode rad: 255
0085 Calib. mode imad: 255
0030 Calib. mode rad flux: 255
0091 Calib. mode rad int: 255

0092 Calib. intensity rad: 65535
0094 Calib. intensity imad: 65535
0096 Calib. intensity rad flux: 65535
0038 Calib. intensity rad int: 65535
0100 sc30 row width: 65535

0102 sc30 col width: 65535

0104 sc30 wav begin: 65535

WRITE

READ

ROOT | ADC | SENSOR | COMMUNICATION | MEAS | SCAN | PERPHERICAL | SPECFIC FEATURE | CORRECTION | OTHERS | log

il

parameter block ]

| Read from .par file I ‘ Write to .par file
Hall sensors Bl onofi shutteriamp signal

B - Bl 2

Bl onofilaser

Close
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Ta[

The button lets to export most important parameters as a 1-page PDF document.

Board No.:
Sensor type:
Pixels:
Channels:

Tint [ms]:

Scan delay [ms]:
Fastscan cycle:
Border min [%]
Border max [%]:
Flash length:
Flash interval:
pOnTim:
CycTim:

ANC factor:
ANC StDev fac.
UVcorr start:
UVcorr end:
UVeorr ki:
UVcorr ki:
UVcorr k2:
UVeorr k3:

Ta[0

SB1211_M30626_SPEC_RAD VERSION 3.2.11 290917
Config: 0x4381BC

Spectrometer No.:

JETI Technische Instrumente GmbH

Tatzendpromenade 2

D-07745 Jena

Parameter Protokoll

2012560
1281
105
2048
1

100
200
50
65
90
20
100
15
1000

1.000000e+00
2.000000e+00
0
0

-1.952868e-05

757376708

-9.287974e-11

3.757970e-14

Fault pixels: 902 1805 1299

Laser mode: 1
Laser PWM 1000
Function 12
Exposition: 0
Format: 7
Adaption: 1
Wave beg Limit: 200
Wave begin: 350
Wave end: 1000
Wave end Limit 1000
Wave step: 1
Baudrate 921
Calibnr: 0
Boxcar. 1
Split tint: 500
ScalTi: 0
ADC resolution: 15
UminTi: 5
Trigger: 2
Gain: 1.200000e+00
Offset -100
Fit k0: -1.956881e+02
Fitk1: 5.011026e-01
Fit k2: 5.834642e-04
Fit k3: -4.035679e-07
Fit k4: 9667723e-11

24 Jul, 2018
Spi enable: (@]
Lamp enable: (O]
Lamp low active: (@
Trgrising edge: ()
PDA gain high: (@
Shutter exist
Flash on:
Frame on
ADC no pwd:
Scan direction:

Opiical trigger:
Charge ena:
pOnMode:
CutOff negatives:
Corr. enabled

®@®CO®0O000®

2.17 Binary Communication (Special)

Binary communication feature can be found under menu |SPECIAL |,

SPECIAL | ABOUT

Shutter Test

UV Tool
TEC

Ctri+Shift+U

| Binary Communication

F red mes

It allows to send 10-byte commands to the firmware, wait for 10-byte response and
analyze it. If the switch ‘Binary mode for measurements’ in the upper right corner is
turned on, the measurements fired from the main window of VersaSpec are also per-
formed using binary commands: before every measurement an integration time is set,

Copyright © 2020 JETI Technische Instrumente GmbH
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then ‘collection’ command is called to start the measurement. Temperature value is ex-
tracted from every response on the ‘collection’ command and is shown in the log as well
as in VersaSpec’s main panel

ﬂ
Binary mode for messurements
g; on
A T EEE AT 5 4 | Collection command (AA 61 00 04 CC &1 00 00 && 55) ‘ TJOH

(=djusting bias command)

AA 10004 00 0C 00 8050 55
Status byte =0 (0x00); fint byte= 12 (0x0C); tempersture byte =0 (0x00); bizs byte = 128 (0x80) |
(responss)

Adjust integration time (AA G100 04 CC 61 10 XX && 55) ‘ g 12

AAG10004CCE100003155 | Adjust magnification (A4A 61 00 04 CC 61 40 XX && 55) ‘§H

(collection command)

AR 610204 | Adjust bias (AA 6100 04 CC 61 20 XX && 55) ‘g‘wa

| Start cooling (AA 6100 04 CC 6102 02 && 55) ‘

| Stop cooling (4A 61 00 04 CC 6102 00 && 55) ‘

| Start spectrometer (AA 61 00 04 CC 61 02 02 && 55) ‘

00 80 82 55
Status byte = 0 {(e00); tint byte = 12 (0x0C); temperature byte = 0 ((e00); bizs byte = 128 (Tx80) |

(r==ponss)

Close

All binary commands and their responses (also fired from the VersaSpec’s main panel)
are logged. The text control with the log can be cleared with the -button.

Stop spectrometer (AA 61 00 04 CC 61 02 00 && 55) ‘

L=l

2.18 UV Tool (Special)

The UV-Tool can be found under |SPECIAL |,
SPECIAL | ABOUT

Shutter Test
| UVTool | CirShift+U | —

TEC I
Binary Communication :

This tool is specially designed to check the level of stray light which is registered by spec-
trometers in the spectral range that corresponds to short wavelengths (approx. 450 nm
and below).

The observation is that the level of the stray light is proportional to the integral signal
measured by the spectrometer. That means that the effect we deal with is white light
which is diffracted in a false way by the diffraction grating (i.e. not some ghost paths
which can exist in a spectrometer for some certain spectral ranges).
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UV-Tool contains 3 slots for storing of measured spectra. lts window floats over other
windows, so it is possible to use the whole VersaSpec interface in the background.
Every time a ‘reference’ measurement is done, its resulting spectrum is copied to the
currently active slot of UV-Tool.

The idea of usage is following:

 Switch the x-axis in the main window of VersaSpec to ‘Pixels’.
« Make a dark measurement.

* Open UV Tool.

FILE INTERPOLATION DISPLAY WL VALUES! MODE AXIS! DATA LINKS SMOOTHING STATISTICS SETTINGS MATH SPECIAL ABOUTI

926
900

pENR

spectrum  siorcd moasured

display

Dnrk Spectrum
| Reve rence Spectrum

Integr. Time 3/12.000 [ms] x1
Averaging 211

Scan-Mode
single M)  cont.

Scan Intervalfms] 216.00

| | ! | | | | 1 |
o 256 512 768 1024 1279 1535 1791 2047

Temperature (-C) 13641
Pixel - &=

Spectrum 3 0 3 2047 Auto Scaling Pixel 1917 Connection SAVE
0
on OFF
- AvC-Couns [ 750 L

Wavelengths  ud Pixels [ lgnore Range Violation ot QUIT

« Activate the 1% slot by clicking of the button .

« Make 3 measurements of some light source with 3 different combinations of op-
tical filters. Switch before every next measurement to the next slot. For exam-
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ple, the light source can be a halogen lamp, and filter combinations — LP560,
LP560+SP800, LP560+SP800+SP625.

.......

M\ spectrum  stored measured

Dark Spectrum
Reference Spectrum

display

mmmmm il

display

I

mmmmm

|
512 1024
Pixel

Integr. Time 312.000

Auto Scaling

ON il OFF

~ Ignore Range Violation

Pixel 1917 Averaging| =l

ADC-Counts. -30

I | I | ] |
38 1024 1279 1535 1791 2047
Temperature (°C)

« Zoom the result with the slider on the left side of the UV-Tool to the limit. If the
detector in the spectrometer has some ‘dark area’ — some pixels that are al-
ways in the dark — and it has the effect of some offset (the whole spectrum is
shifted up or down, even noise around the zero in that dark area), use the but-
ton |Calculate and subtract| to compensate this offset. Two settable numeric fields are
start and end pixels for offset calculation; it is calculated as the average spectral
value over this range and then is subtracted from the whole spectrum.

* Normalize all spectra with their integrals by clicking on \Normalize to integral=1 \

t:=ﬁ:5elr—
o £ .

MNormalize to integral=1
Polyno tion range:

[LEN -5.900833E -4

Zoomin

Calculate

Save range and coeff.
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« Zoom the result with the slider on the left side again and watch the picture of the
stray light.

7w Teol - P4

Screenshot

Calculate and subtract
Mormalize to integral=1

Polynomial calculation range:

EET -
LR -9.031842E -3

Zoomin
(=8 < 55a063E 2
(=R 1 9257386 -11
Calculate

Save range and coeff.

» Most devices of JETI support a correction for this stray light. It is approximated with
a polynomial of the 3" order and its coefficients together with the range where this
polynomial is defined can be saved as parameters to device for subsequent usage.
The area in the lower-right corner of the UV-Tool window is designed for automatic
calculation of this correction. button makes calculations and visualize the

result as a thick red curve on the diagram. The button \Save range and coeff.\ lets to
save obtained correction parameters to device.

2.000091 - -
Zoom out
oo

Calculate and subtract
Mormalize to integral=1

Palynomi ation range:
oo 8
-3.887365E -3
1.335163E-5
Zoomgg
'895187E -2
h 6.823485E -12
| '
Calculate

Al i { (AN, | IO A
I dlir I 1 '

T T T T T —
800 800 1000 1200 1400 1600 200 2047
Pixel Save range and coeff.

» Measuring results can be saved with menu item. The feature is de-
signed for internal usage by JETI: numbers from 1 to 300 are numbers of diffraction
gratings in a given charge, numbers from 14 to 38 are 20xx years and 3 options to
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34

the right from the ‘File name:’-field are additional editable designations. If switch-
ing between numbers or between those additional designations, the file name is
created as a combination of them.

For general usage, any arbitrary file name can be still input manually.

™ e

X

]
4
2
o
w
5
@
o
El
&
g
g

A2 f[ Al e s [ s Az q[ e Ao f[od[n Q[ ][ ad{u][sl[s]lol[ellul[alla][z][=][2][=]
E PEEN [P {PETY [T fPEIN [ [PETN || [P {[JEW [T (PEN || [N | PN [PEN [N N [N || [N [N [
[edls][=][z][a][s][a]lol[e]la][a«]ls][s][a]le][a](n][n][=][m][=][=]
[ IS T N N T S O | | T R B I I N |
[0 (o2 ] oo J [oa ] (s ] [os (o7 ] [ J [oe ] [ ] [ [z ] e ] (e ] (s ] e § [z J Lo ] (s 1 (o ] [z ] [iz2 ] [ ] [z ][5 ]
v2e | (2o ] [ro0 ] [ ] [ ] [vaa [ ] (o8 ] [z ] oo ] [ome J [ J [0 | [ [ [re2 ] [ ] s ] (s N [as ] r | [nn ] [0 ] [0 ]
[ [osz ] (s ] (s ] [oss ] [se ] [os7 ] (s ] (5o ] oo ] [ven J [z ] (o  [vee ] [ ] [vee ] [ve7  [oen ] [res ] [ ] [ ] [z ] [m ] (e 1[5 ]
e J [ (e [ [ron ] [omn ] (s ] v ] [ [Lres ] [ ] [rar ] [[vee ] (oo  [rs0 ] [ 152 ] s ] (s ] [r9s ] [ ] [rs7 ] [ise ] {100 ] [ |
[ oz | [(zse ] [z ] [ane ] [(zoe ] [ J [(amn | [z ] [0 ] [ ] [rz ] [z ] [ave ] [rs | [ ] [ ] (e ] [no ] [ | [z ] [z | [z ] [ ] [ = ]
[lzzs ] [z ] [zze [z ] [ | [z ] [ ] [ | [z ] [me | [z ] [z | [me ] [z ] [0 | [ ] [ ] [z ] [z ] [oss | [ss | [ | [z ] [ ] [ ]
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3 Error Messages

No device found!
Switched to
offline-mode.

Device not connected
or USB driver not
installed correctly.

Connect the device to the PC or
check the installation of the
device driver (see ‘install.txt’ on
the setup-USB).

Could not read
parameter.

The software cannot
read the necessary
parameters from the
instrument.

Contact your supplier.

Could not read file!

It was not possible to
read a selected
reference file.

Check the readability of the file.

Could not write file!

It was not possible to
write a measured file
as reference.

Start again.

Error on USB-Transfer

It was not possible to
read or write data via
USB.

Check the USB-connection and
restart the software.
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4 License Agreement

License Agreement for JETI Technische Instrumente GmbH Software Products
IMPORTANT — READ CAREFULLY BEFORE USING THE JETI SOFTWARE

JETI hereby grants to you a non-exclusive license to use one copy of the delivered JETI software program (the ‘software’) on a
single computer according to the following items:

The software is in ‘use’ on the computer when it is loaded into temporary memory (i.e. RAM) or installed into permanent memory
(e.g. hard disk, CD-ROM, or other storage device) of the computer. However, installation on a network server for the sole purpose
of distribution to one or more other computer(s) is not constitute ‘use’ for which a separate license is required, provided you have
separate license for each computer to which the software is distributed.

It is only allowed to use the software in connection with the JETI product (instrument, spectrometer or OEM electronics), which was
delivered with this software. For additional JET/ products you need an extra software license.

The software is owned by JETI or its suppliers and is protected by German copyright laws and international treaty provisions and
all other applicable national laws. Therefore, you must treat the software like any other copyrighted material (e.g. a book or musical
recording) except that if the software is not copy protected you may either

» make one copy of the software solely for backup or archival purposes, or
« transfer the software to a single hard disk provided you keep the original solely for backup or archival purposes. You may
not copy the user documentation provided with the software and the connected JET/ product.

You may not:

» permit other individuals to use the software except under the terms listed above;

* modify, translate, reverse engineer, decompile, disassemble (except to the extent that this restriction is expressly prohibited
by law) or create derivative works based upon the software or documentation;

» copy the software or documentation (except for back-up or archival purposes);

» rent, lease, transfer, or otherwise transfer rights to the software or documentation;

* remove any proprietary notices or labels on the software or documentation.

Any usage in a forbidden way terminates your Software license immediately.

» You agree that you are authorized only to use the software and documentation in a manner that complies with all applicable
laws in the jurisdictions in which you use the software and documentation, including, but not limited to, applicable restrictions
concerning copyright and other intellectual property rights.

» You may not use the software in an attempt to, or in conjunction with, any device, program or service designed to circumvent
technological measures employed to control access to, or the rights in, a content file or other work protected by the copyright
laws of any jurisdiction.

« If you receive the first copy of the software electronically and a second copy on physical media (e.g., CD, diskette, etc.),
the second copy may be used for archival purposes only and may not be transferred to or used by any other person. This
license does not grant you any right to any enhancement or update.

The software may include certain external software components (‘Add-Ons’), including the Lab Windows user interface and drivers.
You may only call to or otherwise use such Add-Ons through the use of the JETI applications. Any direct use of Add-Ons through a
non-JETI proprietary application, including a custom or user-written application is prohibited by this Agreement.

If you have purchased JETI software in connection with a JET/ product, you have the right of purchasing a software update, if it is
available, for a priority price.

Title, ownership, rights, and intellectual property of the software and documentation remain in JETI and/or its suppliers. Title,
ownership rights and intellectual property rights in and to the content accessed through the software including the content of
software media demonstration files are to be retained by the applicable content owner and may be protected by applicable copyright
or other law. This license gives you no rights to such content.

For the JETI operating environment, the following terms apply:

JETI warrants that for a period of ninety (90) days from the date of acquisition the software, if operated as directed, will substantially
achieve the functionality described in the documentation. JETI does not warrant however that your use of the software will be
uninterrupted or that the operation of the software will be error-free or secure. JETI also warrants that the media containing the
software, if provided by JETI, is free from defects in material and workmanship and will so remain for ninety (90) days from the date
you acquire the software.

To the maximum extend permitted by applicable law JETI and its suppliers disclaim all other warranties either express or implied
including but not limited to implied warranties of merchantability and fitness for a particular purpose with regard to the software, the
accompanying written materials and any accompanying hardware.

If the media is subjected to accident abuse or improper use during the warranty period; or if you violate the terms of this License
Agreement, this warranty is immediately terminated. This warranty is void if the software is used on or in conjunction with hardware
or software other than the unmodified version of hardware and software with which the software was designed to be used as
described in the documentation.

This limited warranty gives you specific legal rights.

36 Copyright © 2020 JETI Technische Instrumente GmbH



Operating Instructions

Software VersaSpec ' = I |

Document Revision 602

Your remedies:
JETTI's sole liability for a breach of this warranty is to be in JET/'s sole discretion:

* to replace your defective media; or

+ to advise you how to achieve substantially the same functionality with the software as described in the documentation
through a procedure different from that set forth in the documentation; or

« if the above remedies are impracticable, to refund the license fee, if any, you paid for the software. Repaired, corrected
or replaced software and documentation covered by this limited warranty for the period remaining under the warranty that
covered the original software or if longer for thirty (30) days after the date JETI either shipped to you the repaired or replaced
software or advised you as to how to operate the software so as to achieve the functionality described in the documentation,
whichever is applicable. Only if you inform JETI of the problem with the software during the applicable warranty period and
provide evidence of the date you acquired the software will JET/ be obligated to honor this warranty.

Under no circumstances and under no legal theory whether in tort contract or otherwise JETI, its suppliers or resellers are liable to
you or any other person for any indirect, special, incidental or consequential damages of any character including without limitation
damages for loss of goodwill, work stoppage, computer failure or malfunction or any and all other commercial damages or losses
even if JETI have been informed of the possibility of such damages or for any claim by any other party. Further, in no event JET/’s
liability under any provision of this agreement exceeds the license fee paid to JET/ for the software and documentation.

This software is intended for use only with properly licensed media, content, and content creation tools. It is your responsibility to
ascertain whether any copyright, patent or other licenses are necessary and to obtain any such licenses to serve and/or create,
compress or download such media and content. You agree to record, play back and download only those materials for which you
have the necessary patent, copyright and other permissions, licenses, and/or clearances. You agree to hold harmless, indemnify
and defend JETI, its officers, directors and employees, from and against any losses, damages, fines and expenses (including
attorneys’ fees and costs) arising out of or relating to any claims that you have

+ viewed, downloaded, encoded, compressed, copied or transmitted any materials (other than materials provided by JETI/) in
connection with the software in violation of another party’s rights or in violation of any law, or
+ violated any terms of this License Agreement.

This License Agreement will automatically terminate if you fail to comply with any term hereof. No notice must be required from
JETI to effect such termination.

Technical support for the software, as made available by JETI, is given directly from the JET/ office in Jena, Germany.

This License Agreement constitutes the complete and exclusive agreement between JETI, it’s resellers and the end user, notwith-
standing any variance with any purchase order or other written instrument submitted by you, whether formally rejected by JET/ or
not. The acceptance of any purchase order you place is expressly made conditional on your consent to the terms set forth herein.
The terms and conditions contained in this License Agreement may not be modified except in a writing duly signed by you and an
authorized representative of JETI. If any provision of this License Agreement is held to be unenforceable for any reason, such pro-
vision is to be reformed only to the extent necessary to make it enforceable, and such decision does not affect the enforceability of
such provision under other circumstances, or of the remaining provisions hereof under all circumstances. This License Agreement is
governed by the laws of Germany, without regard to conflicts of law provisions, and you hereby consent to the exclusive jurisdiction
of the provincial and federal courts sitting in Germany. Any and all unresolved disputes relating in any way to, or arising out of, the
software, your usage of the software or this License Agreement are to be submitted to arbitration in Germany; except that, to the
extent that you have breached or have indicated your intention to breach this License Agreement in any manner which violates or
may violate JET/’s intellectual property rights, or may cause continuing or irreparable harm to JET/ (including, but not limited to, any
breach that may impact JET/'s intellectual property rights, or a breach by reverse engineering), JET/ may seek injunctive relief, or
any other appropriate relief, in any court of competent jurisdiction.

Copyright © 2020 JETI Technische Instrumente GmbH and/or its suppliers.
JETI Technische Instrumente GmbH, Géschwitzer StraBBe 48, 07745 Jena, Germany. All rights reserved.
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5 Service

Please contact in case of any question or technical problem:

JETI Technische Instrumente GmbH
Goschwitzer Stral3e 48

D-07745 Jena

GERMANY

Tel.: +49 3641 23292 00

Fax: +49 3641 23292 01

E-mail: support@jeti.com

Internet: www. jeti.com

Copyright © 2020 JETI Technische Instrumente GmbH. All rights reserved.

Software and operating instruction are delivered with respect to the License agreement and can be used only in accordance
with this License agreement. The hard and software as well as the operating instruction are subject to change without notice.
JETI Technische Instrumente GmbH assumes no liability or responsibility for inaccuracies and errors in the operating instruction.

It is not allowed to copy this documentation or parts of it without previous written permission by JETI Technische Instrumente GmbH

May 7, 2020
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