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AVASOFT version 5.1 is a 32-hit application and can be instaled under the following operating
systems:

Windows 95/98/Me
Windows NT/2000/XP

0 AvaSoft Installation

Installation program

With each new spectrometer system, an AVANTES PRODUCT CD-ROM is included. Also included
is a unique configuration diskette with spectrometer seria number and specific wavelength calibration
coefficients. It's necessary to have the diskette inserted in the floppy drive during the instalation from
CD-ROM.

Installation Dialogs

The setup program will check the system configuration of the computer. If no problems are detected,
thefirat didog isthe “Welcome’ didog with some general information.

After this, adialog will be shown, in which you will be asked to insert the spectrometer specific
configuration diskette into drive a. If the configuration diskette is not inserted, AvaSoft Basic will be
installed with a default wavelength range. AvaSoft Full cannot be installed without the information that
isin the files on the diskette. After inserting the diskette into drive a: and clicking the next button, the
installation program starts reading spectrometer specific information from the diskette. Depending on
this information, the program proceeds with ingtalling AvaSoft Basic or AvaSoft FULL.

43 Ingert Configuration Diskette

Insert Configuration Diskette into drive a:

If avalabla. insert the configuration d|5}aare it
setial number for your spectroreter i drive &

Thiz disketis conkaing infomation whether o instal
twaSaft 5.1 BASIC ar FULL version &ko.
spechameter specific parameters. like: waelength
calibration coefficients will be-nstalled framm
diskette.
IF this diskette iz not avallable, :&VaEDfLB#SIE

il b= rstalled with & default wavelenath

tange: The corect wavelendth range can be Uh‘iemed
by chianitig the dEIauJb wavelenath ealibratinn
c-nefﬁ.crent&by thie omes For pour -§]IIBCT;PEII'I'|E!tef

Thiz can be done atter installing Spechiaiiin byselecting
!hﬁ upfrén"@\favﬁlangth Calibeation Enefﬂmarﬁ&under
thi setiip et in AvaSoft BASIC, :

] Cancel |
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In the next dia og, the destination directory for the AvaSoft software can be changed. The default
destination directory is CASWSFULL if AvaSoft FULL will beingtaled and CASW5BASIC if AvaSoft
BASIC will beingtalled. If you want to install the software to a different directory, click the Browse
button, select a new directory and click OK. If the specified directory does not exigt, it will be created.

In the next dialog, the name for the program manager group can be changed. The default name for this
is“AVANTES Software’.

After this, the " Start Ingtalation” dialog is shown. After clicking the “next” button, the installation
program starts installing files.

One of the filesthat will be ingtalled in AvaSoft’s main directory is a Microsoft Utility program, called
hhupd.exe (hhupd=Html Help UPDate). Thisfile is executed during the ingtallation to check if the
computer recognizes HTML Help files. Thisformat is aso used in the AvaSoft Help files. On most
computers, the program hhupd.exe will return the next didog:

HTHML Help 1.31 Update B

;”! :., Thiz computer already hasa newer version of HTML Help.

indicating that no update of HTML Help isrequired. If HTML Help is not recognized, or an older
version has been found, the next dialog will be displayed:

HTHL Help 1.31 Update | x]

;';! E This-computer doss riot have HTML Help installed. Click 0K to nstall HTML Help 1.3

HTML Help can be ingalled by clicking the “OK” button, or you can run the utility program later on,
by executing hhupd.exe from AvaSoft’s main directory.

After dl files have been ingtdled, the “Ingtallation Complete’ dialog shows up. By clicking the “Finish”
button, alast didog is shown which contains the following information:

Install It's strongly recommended to restart the computer
, before starting AvaSoft.

T his systory must berestartad fo complete the:
iatallation. Press the DR buttah bo restart this

computer. Presz Cancel to refuim o Windows

without testarting: :
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AvaSoft can be started from Windows Start Menu. Under Start-programs, the group “AVANTES
Software” has been added. This group contains two icons. With the red “V” icon, AvaSoft is started.
The AvaSoft Help icon can be used to activate the AvaSoft helpfiles (these helpfiles can aso be
activated from the Help menu after starting AvaSoft).

The first time AvaSoft is started, the hardware set up dialog is shown. In this dia og, the Spectrometer
Type, ADC-card and some other parameters can be entered. The same result can be achieved by
using the menu option Setup-Hardware (section 3.2.1).

If these parameters have been filled in correctly, data collection can be activated by clicking the green
start button.

If no spectrum is shown after clicking the start button, or if there are other software problems, please
refer to APPENDIX A: Troubleshooting.
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1 Quick Start: Measuring and saving a spectrum

1. After starting AvaSoft, the green Start button needs to be clicked to start measuring.

2. Connect afiber or probe to the light source and to the spectrometer input port(s) and set up the
experiment for taking a reference spectrum.

3. Adjust the Smoothing Parameters in the Setup menu (section 3.2.2) to optimize smoothing for the
Fiber/Sit diameter that is used.

4. Now turn on the light source. Usually some sort of spectrum may be seen on the screen, but it is

possible that too much or too little light reaches the spectrometer at the present data collection

settings. Too much light means that, over a certain wavelength range, the signal is overloaded

shown as a straight line at any arbitrary height, even near zero. This can usudly be solved by a

shorter integration time. The integration time can be changed in the main window, in the white box

below the start/stop button. If AvaSoft is collecting data, the start/stop button shows ared * stop’
and the integration time box is gray, indicating that it cannot be changed. After clicking the ‘ stop’
button the data acquisition stops and the integration time can be changed. The result of the changed
integration time can be viewed after clicking the green ‘start’ button. Try to adjust the integration
time, such that the maximum count over the wavelength range is around 3500 counts. When at
minimum integration the signal is gill too high, an attenuator (FHSA-TTL), a neutral density filter or
fibers with a smaller diameter may be used. When not enough light reaches the spectrometer,
likewise alonger integration time should be entered.

When a good spectrum is displayed, turn off the light source.

Now save the Dark data. Thisis be done by Fle-Save-Dark from the menu or by clicking the

black square on the left top of the screen with the mouse. Always use Save Dark after the

integration time has been changed.

7. Turn on the light source again. Save the present spectrum as a reference by choosing File Save-
Reference from the menu or by clicking at the white square (hext to the black one). Always use
Save Reference after the integration time has been changed. Now the Transmittance/reflectance
(T button) or Absorbance (A button) spectra can be obtained online. To have a better look at the
amplitude versus wavelength, the cursor button can be clicked. A vertica line is displayed in the
graph. If the mouse cursor is placed nearby this line, the shape of the mouse cursor changes from
an arrow to a‘drag’ shape. If this shape is displayed, the left mouse button can be used to drag
(keep left mouse button down) the line with the mouse towards a new position. Moving thisline
shows the corresponding vaues of wavelength and amplitude in the main screen. By clicking the
red stop button, the data acquisition is stopped and the last acquired spectrum is shown in static
mode. The data acquisition can be started again by clicking the same button, which now shows a
green ‘ Start’.

8. To save the spectrum (in the mode chosen before), choose FHle-Save-Experiment from the menu,
or click the Save Experiment button from the button bar.

9. Toimprove the Signa/Noise ratio, a number of spectra may be averaged. To do this, the valuein
the white average box in the main window (next to integration time) can be increased. The value
can only be changed in static mode. When AvaSoft is acquiring data, the average box becomes

gray.

o O

8 AvaSoft 5.1 FULL manual.doc Mar-02

Avantes website: http://www.avantes.com email: Info@avantes.com



2 Main Window

aYbntes

File Setup  View Applications  Help

2.2 Button bar
son|] W EHS[3 SATI [ESO b Bl B

_5“'_“! Start/Stop button
The Start/Stop button can be used to display data real-time or to take a snapshot

h€ < > >

Cursor button

After clicking the cursor button, a vertical line is displayed in the graph. If the mouse cursor is placed
nearby this line, the shape of the mouse cursor changes from an arrow to a‘drag’ shape. If this shape
is displayed, the left mouse button can be used to drag (keep left mouse button down) the line with the
mouse towards a new position. Moving this line shows the
corresponding values of wavelength and amplitude in the main

Set Big Step Cursor Movement x|

screen. As an dternative for dragging the line, the small step Sel cussor et << and 53"
and big step arrow buttons may be used, or the left and right
arrow keys on the keyboard. The step size for the arrow ok | caee

buttons can be changed by holding down the CTRL-key while
clicking at a (single or double) arrow button.

. | Save reference and dark buttons
The reference button is the white button at the left top of the screen. It needs to be clicked to save the
reference data. The same result can be achieved with the option FHle-Save Reference. The dark button

isthe black button at the Ieft top of the screen. It needs to be clicked to save the dark data. The same
result can be achieved with the option Hle-Save Dark.

E Save experiment button

By clicking the Save Experiment button an experiment is saved. The same result can be achieved with
the option Hle-Save Experiment.
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By clicking the Print button a graph that is displayed on the monitor will be printed. The same result can
be achieved with the option Hle-Print.

% Print button

of Y
B3El Channel button

After clicking the Channd button, a dialog is shown in which the spectrometer channels can be
selected, for which data will be acquired and displayed. The same result can be achieved with the
option View-Channel.

S! Scope button

By clicking the S button, the data will be presented in Scope Mode. The same result can be achieved
with the option View-Scope Mode.

HJ Absorbance button

By clicking the A button, the data will be presented in Absorbance Mode. The same result can be
achieved with the option View-Absorbance Mode.

| T I Transmission button

By clicking the T button, the data will be presented in Transmittance Mode. The same result can be
achieved with the option View-Transmittance Mode.

| I I Irradiance button

By clicking the | button, the data will be presented in Irradiance Mode. The same result can be
achieved with the option View-Irradiance Mode.

|I| Autoscale Y-axis button
By clicking this button, the graph will be rescaled on-line. A maximum signal will be shown at about
75% of the vertical scale. The same result can be achieved with the option View-Autoscale Y -axis

| Change Graph Scale button

32
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By clicking this button, a dialog will be shown in which the range can be changed for both X- and Y -
axis. This range can be saved as well and restored any time by clicking the Goto Preset Scale button
(see below). The menu option with the same functionadity is View-Change Graph Scale.

l“{,ﬁ | Goto Preset Scale button

e, sl

By clicking this button, the scale for X- and Y-axis will be set to arange that has been set before. The
same result can be achieved with the menu option View-Goto Preset Scale

|-)|i(-| Graphic Reset button

By clicking this button, the X- and Y -axis will be reset to their default values. The same result can be
achieved with the option View-Graphic Reset

J‘MI Auto Configure Integration time button

After this button is clicked, AvaSoft starts searching for an optimal integration time. Depending on the
maximum counts in the last scan, the integration time will be increased/decreased automaticaly until a
scope signal of about 3500 counts is measured. During the search routine, the changes in integration
time can be followed in the integration time edit box in the edit bar. A dialog will display the new
integration time if the search is ready. The routine can be aborted by clicking the button again before
the search has ended.

&2 H.C.F.button

The History Channel Function button alows you to switch directly to the history channedl function
screen to start measuring immediately. Of course first the functions need to be defined.
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Thetwo buttons below are available only if AvaSoft has been ordered together with the color
application add-on:

i | Color Chart button

The Color Chart button alows you to switch directly to the Color Chart screen and starts measuring
immediately.

(8- 18

:..="'=! Color of Object versus Time button

—

The Color of object versus time button alows you to switch directly to the time measurement of color
parameters and starts measuring immediately.

2.3 Edit bar
integration time fms] Is Averane |1 wiavelenoth [rim} |545,Eu:|

When AvaSoft is acquiring data, the edit fields are gray and non-editable. By clicking the red STOP
button, data acquisition is stopped and the edit fields become white and editable. The edit bar shows the
following parameters:

Integration time[ms]

This option changes the CCD readout frequency and therefore the exposure- or integration time of the
CCD detector. The longer the integration time, the more light is exposed to the detector during asingle
scan, S0 the higher the signdl. If the integration time is set too long, too much light reaches the detector.
The result is that, over some wavelength range, the signa extends the maximum counts (4096) or in
extreme case shows as a straight line at any arbitrary height, even near zero. Entering a shorter
integration time can usudly solve this. Try to adjust the integration time, such that the maximum count
over the wavelength range is around 3500 counts. When at minimum integration the signdl is gtill too
high, an attenuator (FHSA-TTL), aneutral density filter or fibers with a smaler dameter may be used.
When not enough light reaches the spectrometer, likewise a longer integration time should be entered.
It'saso possible to let AvaSoft search for a good integration time by clicking the * 2AC’ button, or by
using the menu option Setup-Options-Auto Configure Integration time.

If measurements are done in a mode in which reference and dark data are required (all modes except
Scope mode), then new reference and dark spectra need to be saved after the integration time has
been changed.

Average

With this option, the number of scansto average can be set. A spectrum will be displayed after every #
scans. This spectrum is the average of the # scans.
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The wavelength shows the position of the cursor, which becomes visible if the cursor button is down.
The amplitude of the signd, which is given in the statusbar at the bottom of the main window, is the
amplitude at the wavelength shown in thisfield.

2.4 Graphical region

The graphical region
displaysthe datain an
XY -diagram, with at the
X-axis the wavelength
in nanometer, and at the
Y -axis the detector
counts. After loading or
saving areference and
dark spectrum, other
units can be selected at
the Y-axis. Absorbance
Units, Percentage
Transmittance, or
Relative Irradiance.

Zoom features

Zoom in: select aregion to be expanded to the full graph. To select this region, click the left mouse
button in the white graphical region and drag it downwards and to the right. After releasing the left
mouse button within the graphic display, both the X- and Y -axis will be rescaled to the new values of
the selected region.

Zoom out: drag with the left mouse button within the white rectangle, but in stead of dragging the
mouse downwards and to the right, drag it into another direction. After releasing the mouse button, both
the X- and Y -axis will be reset to their default values.

Move X-Y: dragging with the right mouse button results in moving the complete spectrum up or down
and to the left or right.

Move-Y: if amouse-whed is available on the mouse being used, then the spectrum can be moved up
or down by moving the mouse whed.

2.5 Status bar

Master  [File AVANTESOODT ROH  Ampliude: 38303 |Smoothing: 1 Spline: ON
For each selected spectrometer channel, a statusbar at the bottom of the main window shows

information about the file to which the data will be saved, amplitude at current wavelength, and the
current settings for the smoothing and spline parameters.
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2.6 Find peaksor valleysby CTRL or SHIFT + left mouse button click

This option can be used in all modes (Scope, Absorbance, Transmittance or Irradiance) and for al
displayed graphics. When the left mouse button is clicked in the graphical region, while the CTRL key
is down, AvaSoft will follow the following procedure to run to the closest pesk:

1. Thewavelength is determined from the position the mouse click occurred.

2. Thedatafrom closest pixel isretrieved

3. Thedirection to search for the peak is determined from the neighbour pixels. If both neighbour
pixels have alower value at the Y -axis than the current pixel, the current pixel is aready a peak. If
only one of the neighbour pixel vauesis higher then the current pixel value, the peak will be
searched in the direction of this higher pixel. If both neighbour pixels have a higher value a the Y -
axis than the current pixel, the current pixel isin avalley. The peak will in this case be searched in
the direction of this neighbour pixel with the highest value.

4. The cursor starts moving in the direction, as determined under 3), until it reaches a pixel of which
the value is not higher than the last one evaluated. At this pixel the cursor stops.

By holding down the SHIFT key in stead of the CTRL key, the same procedure will be used to move
to the closest valley.

[ |
If more than one spectrum is being displayed, a dialog, as shown at the S R
right, pops up in which the spectrum for which the peskfinder needsto be  iensikan :
activated can be selected out of all displayed spectra. = e
™ HANTERIE ALH

AN TE RO LN

o Ok
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In sections 3.1 to 3.4 the four main menu options (File, Setup, View and Application) and their
submenu's are described in detall.

3 Menu Options

3.1 FileMenu

F.-m_ LT e L TR TR
T il SATI DHE+L Wit & W
laad » et wrssnit e

P w AEIPEOH S0 meew (D8 Denstwrs Sgmenrt

3.1.1 FileMenu: Start New Experiment

After selecting this option, a dialog box appears in which a new experiment name can be entered. The
experiment name will be saved as a filename with the extension * .kon. This extension does not need to
be entered.

After clicking the save button, the

current filename will be built up from

the experiment name that has been Dpislaon als | 4 pctures -l & et [ E
entered, and a sequence number, 2] dwantes kan

Sarti ng at 0001. [3] Lang Filerame kan

Example: if the experiment name is % ?::::2:

TOP, the first graphic file that will be
saved in scope mode, will be called
TOP0001.ROH, the sequence number
will be automatically incremented, so
the next file that will be saved in scope | Bestandsnsam: | TENHN _ Oplsan_|
mode will be called TOP0002.ROH Opslaan alé ype: ARt i = e,
etc. For detailed information on -~ : E ' [
graphic filenames, see File-Save Experiment. Note that the dialog allows you to select different folders
or drives to save the experiments to, as well as creating a new folder name for the new experiment.
After closing the dialog box by clicking the save button, the new experiment name, followed by its
sequence number, is displayed in the lower left of the Status bar. By clicking the cancel button, the old
experiment name will be restored.
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With this option, dark data can be loaded, that have been saved before. If AvaSoft isin static mode, the
dark data that will be loaded are shown on the screen first.

3.1.2 FileMenu: Load Dark

3.1.3 FileMenu: Load Reference

With this option, reference data can be loaded, that have been saved before. If AvaSoft isin static
mode, the reference data that will be loaded are shown on the screen first.

3.1.4 FileMenu: Load Experiment

With this option, an experiment can be

loaded, that has been used before. This R pe
way more spectra can be saved to an Dpslaari as: | = pictures =] & e
existing experiment. An experiment 3] 123 kon

name has the file extension "* .kon'". E
After choosing this option, a dialog box (2] Long Filename: kon

shows all experiments that were saved % gl

earlier in the current experiment '

directory. If the experiment name that

needs to be loaded is in this directory,

select it and click the save button. If the Bestandsnaam: [fvantes kan Dpslaan I
experl ment name that needs to be loaded Dpslaar als type: iE:-:periment Files _‘:l Anntleren I

isin another drive and/or directory, move

to this directory by clicking the 3 behind the current foldername. For detailed information on graphic
filenames, see File-Save Experiment.

3.1.5 FileMenu: Save Dark

With this option, dark data are saved. The name of the dark datafileis "dark*.dat", where * represents
the number of the dave channel for which the dark data has been saved (*=0 represents the master
channel).

The dark data files will be saved in the experiment directory that has been picked by the option File-
L oad-Experiment or FHle-Start New-Experiment.

3.1.6 FileMenu: Save Reference

With this option, reference data are saved. The name of the reference data file is "ref*.dat", where *
represents the number of the slave channel for which the reference data has been saved (*=0
represents the master channel).

The reference data files will be saved in the experiment directory that has been picked by the option
Fle-Load-Experiment or Fle-Start New-Experiment.
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3.1.7 File Menu: Save Experiment

With this option, spectral datais saved. All graphic files will be saved in the experiment directory that
has been picked by the option File-Load-Experiment or File-Start New-Experiment.

Saving graphic filesif one spectrometer channel is enabled

First, awindow appears in which a line of comments can be entered to the saved graph. Next two files
will be saved: the first file contains the saved spectrum data. The name of thisfirst file starts with the
experiment name, directly followed by the sequence number of the saved spectrum. The extension of
thisfirst file depends on the current measuring mode, as shown below:

Extension Mode

ROH Scope Mode

ABS Absorbance

TRM Transmittance/Reflectance
IRR Irradiance

The second file contains the line of comments, which may have been added to this graph. The name of
this second file is, except for the extension, the same as the name of the first file (experiment name and
sequence number). The extension of this second file also depends on the measuring mode, as shown
below:

Extension M ode

RCM Scope Mode

ACM Absorbance

TCM Transmittance/Reflectance
ICM Irradiance

Example: suppose the name of our experiment is "top”. Then, saving one spectrum in scope mode, one
in absorbance mode and two in transmittance mode results in the following files:

topO001.roh: spectrum data in scope mode

top0001.rcm:  comments for the spectrum saved in top000L1.roh
top0001.abs. spectrum data in absorbance mode

top0001.acm:  comments for the spectrum saved in topO001.abs
topO001.trm: spectrum transmittance mode

top0001.tcm:  comments for the spectrum saved in topO00L.trm
top0002.trm: spectrum data in transmittance mode

top0002.tcm:  comments for the spectrum saved in topOO02.trm
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After leaving the application and opening AvaSoft the next time, saving graphics in scope, absorbance
and transmittance mode, will then result in respectively the data-files topO002.roh, top0002.abs and
top0003.trm, as well as the comment files top0002.rcm, top0002.acm and top0003.tcm.

Before saving, the name of the graphic file is displayed in the statusbar at the bottom of the screen.
After saving, the sequence number is automatically incremented by one.

Saving graphic filesif multiple spectrometer channels have been enabled

If graphic files are saved while more than one channel is viewed at the same time (see option View-
Channeél), then the graphic filename for each channel that is displayed gets a different sequence
number. For example, the result of saving one experiment in triple view mode is three graphic data files
and three comment files, for instance:

top0002.roh: spectrum data in scope mode (e.g. Master Channel)
top0003.roh: spectrum data in scope mode (e.g. Savel Channel)
top0004.roh: spectrum data in scope mode (e.g. Slave2 Channel)
top0002.rcm: comments for the spectrum saved in top0002.roh
top0003.rcm: comments for the spectrum saved in top0003.roh
top0004.rcm: comments for the spectrum saved in top0004.roh
For each channel a different comment line can be entered.

To make it easier to select the graphic files later on with the option File-Display Saved Graph, dl
comment lines start with a short name for the channel at which the graph has been saved: M for
Master, S1 for Slavel and so on.

After saving, the sequence numbersin this example (triple view mode) will automatically have been
increased to 0005, 0006 and 0007, for resp. Master, Slavel and Slave2.

3.1.8 FileMenu: Print

After selecting the print menu option,
the background colors in the graphica
region will become white. If the menu
option “Black and White printer” (see
next section) has been marked, the
line style for the spectrawill aso
change from colored to black. A
diadog will be shown in which thetitle
for the printout can be entered. In the
next window, the printer settings can
be changed (e.g. portrait or landscape
printing, printing quality etc.). After
clicking OK in the printer settings
didog, the

i I = ] i e

18 AvaSoft 5.1 FULL manual.doc Mar-02

Avantes website: http://www.avantes.com email: Info@avantes.com



aYbntes

graph will be printed, and the origind graph colors will be restored on the monitor.

3.1.9 FileMenu: Black and White printer

The default setting in AvaSoft is to print the spectrain the same color as they appear on the monitor.
However, if acolor printer is not available, the menu option “Black and White printer” can be enabled.
If this option is enabled, different line styles will be printed if more than one spectrum is displayed, e.g.
dash-dash, dot-dot, dash-dot. To enable this option, click the menu option and a checkmark appearsin
front of it.

3.1.10 FileMenu: Display Saved Graph

T — T
Zoskenir: | 3 pictures & & e
EAVANTESDDMHDH
8] AVANTESO00Z ROH
Bestandsnsam: VAVANTESOOOZROH" “AvANTESOO0 Operien
Bestandstypen! Graph - Scope Annuleren l

This option requires that graphic files were saved earlier by using the option Hle-Save Experiment.
After choosing this option, awindow shows all filesin the current measure mode. In the example at the
right, the measure mode is “scope’, so the extension of the earlier saved spectrais *.roh.

To select graphic files that were saved in another measure mode, e.g. absorbance, click E! behind the
Graph - ...Mode, and pick the desired measure mode.

To select graphic files from another folder or drive, click 3 behind the current foldername.

If agraphic file is marked by a (single) mouse click on the filename, the comment line for thisfile
appears at the top of the graphical region in the main window. Selecting multiple filenames can be
redized by using the CTRL or SHIFT key in combination with the mouse. If the CTRL key is pressed,
all the files that are clicked by the mouse will be selected for displaying. If the SHIFT key is pressed,
al the filesin between two clicked files will be selected for displaying.

Select the name of the filg(s) to be displayed and click the Open button. To leave this dialog without
displaying graphic files, click the CANCEL button.
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el

LKA

Inthefigure at theright, two &

graphicfileswereselected in -~ ==l W E&  SATI &4 - L

wapy W ewemin wamnihre| FR

scope mode. The comments
that were saved with these
graphs are displayed at the top
of the graphica region,
together with information

about amplitude at current
wavelength (amp), integration
time (it) and smoothing (S)
settings at the moment that the
file was saved and the name
of the graphicfile. If the
active spectrometer channels
(e.g. Master) have not been
unselected with the View
Channdl option, the actual data
for the activated channel(s)
will be displayed in the same graph as the selected graphic files. By clicking the green start button, the
online measurements can be compared directly to the graphics that were saved before.

[ T T S PR s ——

The menu option Fle-Display Saved Graph is preceded by a checkmark as long as the earlier saved
graphics are displayed. To clear these earlier saved graphics, select again the menu option FHle-Display
Saved Graph, after which the checkmark disappears, and only the spectra for the active spectrometer
channel(s) will be displayed.

3.1.11 FileMenu: Convert Graph - to ASCI |

This option requires that graphic files were

saved _earlier by using th(_e optic_)n HI_e—Save e | ETED | et [EE
Experiment. After choosing this option, a i

. . . =] AVANTESOO01. ROH @;‘-‘«VANTESDDEI?.HDH
window shows dl files in the current =] AVANTESO0D2 ROH

measure made. In the example at the right,
the measure mode is “ scope’, so the
extension of the earlier saved spectrais
*.roh.

To select graphic files that were saved in Bestandenoam:  ['VANTESOOUEROH" "AVANTESIODS | || Gpenen |
another measure mode, e.g. absorbance, T [Graph - Scope ode el I

dicka behind the Graph - ...Mode, and
pick the desired measure mode.
To select graphic files from another folder or drive, click E behind the current foldername.

If agraphic fileis marked by a (single) mouse click on the filename, the comment line for thisfile
appears at the top of the graphical region in the main window. Selecting multiple filenames can be
redized by using the CTRL or SHIFT key in combination with the mouse.
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If the CTRL key is pressed, all thefilesthat are clicked by the mouse will be selected for conversion.
If the SHIFT key is pressed, al the files in between two clicked files will be selected for conversion.

Select the name of the file(s) to be converted to ASCII and click the Open button. To leave this didog
without converting files, click the CANCEL button. The extension of the text files depends on the
extension of the binary graphic file as shown below:

Extension binary file Extension text-file

ROH TRT
ABS TAT
TRM TTT
IRR TIT

All text files start with a header with information for the graphic file that has been converted. The
header shows:

- the comment line

- theintegration time

- the number of scans that has been averaged
- the number of pixels used for smoothing

The datain a*.TRT fileis given in two columns. The first column gives the wavelength in nanometers,
the second one the scope data.

Thedatainthe* . TAT, *.TTT and *.TIT filesis presented in five columns. The first column gives the
wavelength in nanometers. The second to fourth column give respectively the dark, reference and
scope data. The fifth column shows the calculated value for absorbance (in a*.TAT file),
transmittance (in a*.TTT file) or irradiance (in a*.TIT file).

3.1.12 FileMenu: Convert Graph -to J-CAMP

JCAM P-DX iS aﬂandard flle forma Select one or more graphic files to convert to J-CAMP

for exchange of spectra between = - ;
: Zoskeri it | 2 dats - G5 | Wi
different spectrometer systems and " | 5 -I:]—I | —J I-—U_]
[ hofdata =] AVANTESOODGROH ] AVANTESOIZROH ] A4
pomputerg A ‘K_:AM P-DX §pectrum ] avanTESO0DT.ROH 56| RSSINAGITE] ] AVANTESOOTZROH  |a] Avial
isatext file, which can be viewed, =] AVANTESOONZROH ] AVANTESOO0S ROH 8] AVANTESOOHA ROH ] VAl
corrected and annotated with a text TR ae] =] AVANTESOODSROH ] AVANTESONSROH  [8] sval

citor. A lot of other debordte | iz o o B
spectrometer software programs, like

Grams32 and OPUS, are capable of ] I i
importing filesin JCAMP-DX format. obectnaam ["ENANTESDOT 7. RO 8WANTES D007, A
The J-Camp format requires an equal Objesten van hetpe: [ Graph - Scope Mode =l ﬁnﬂgle}&r'l
distance between the data points at 4

the X-axis (wavelength). Converting the CCD-pixels to wavelength pointsis not a linear function, so
before writing to the FJCAMP format, the 2048 (for an AV S-S2000) data points are linearized first.
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This option requires that graphic files were saved earlier by using the option Fle-Save Experiment.
After choosing this option, awindow shows dl files in the current measure mode. In the example at the
right, the measure mode is “ scope’, so the extension of the earlier saved spectrais *.roh.

To select graphic files that were saved in another measure mode, e.g. absorbance, click H behind the
Graph - ...Mode, and pick the desired measure mode.

To sdect graphic files from another folder or drive, click 3 behind the current foldername.

If agraphic file is marked by a (single) mouse click on the filename, the comment line for thisfile
appears at the top of the graphica region in the main window. Selecting multiple filenames can be
realized by using the CTRL or SHIFT key in combination with the mouse. If the CTRL key is pressed,
all the files that are clicked by the mouse will be selected for conversion. If the SHIFT key is pressed,
al thefiles in between two clicked files will be selected for conversion.

Select the name of the file(s) to be converted to JCAMP and click the Open button. To leave this
dialog without converting files, click the CANCEL button. The text filesin J-Camp format require an
extension DX. If, for example afile AVANTES0001.trm and another file AVANTESO001.abs are
both converted to J-camp, the result will be AVANTES0001.dx in both cases.

3.1.13 FileMenu: Exit

Closes AvaSoft.
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3.2 Setup Menu
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3.2.1 Setup Menu: Hardware

After clicking this option, adialog is shown in which a number of hardware parameters can be set.

Spectrometer Type
The Spectrometer Type. The following options are available:

Spectiometer Type
52000/PC2000/U5B2000/HR 2000 ﬂ
151000/757000PCTO00

[52000RT
5102400/

S1000/PS1000/PC1000. This Spectrometer Type was available until the year 1998. It contains
1100 pixels and is alot less sengitive than the 2000 series spectrometers

S2000/PC2000/USB2000/HR2000. The 2000 series spectrometers use a 2048 pixels CCD array.
This type should aso be sdlected for multichannel 2000 series spectrometers (SD2000, MC2000)

The S2000BT (BT=Beta Test) is one of the first S2000 systems, which uses only 1100 pixels,
starting with the firgt pixel entered in the edit box, which shows up after selecting this spectrometer

type.

S1024DW. Deep Well detector spectrometer. This spectrometer type uses a 1024 pixels linear
photodiode array.
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A/D Converter

&40 Canwerter Tupe:

|apC2000-PCl =]

LSB2000

HR 2000
ADC1000-USE
ADCT000-S4/PC2000

A0 C2000-PL|
DAL700
|A0C500/PC1000
Serial [RS-232) 44D
NOME
As shown in the figure above, there are nine possible converters to choose from. The serial (RS-232)
A/D Converter Type should be chosen for al A/D Converter types that are connected to the serial
computer port (SAD500, serial USB2000, serid ADC1000-USB). The NONE option can be selected if

no converter is connected in which case the driver smulates the data acquisition.

Depending on the selected A/D Converter Type, a number of other parameters need to be entered:

After selecting the USB2000, the USB2000 serial number for the device which is attached to
the USB port needs to be selected, like in the figure below. Likewise, the USB Serial number
needs be selected in case an ADC1000-USB (e.g. ADUCO0021 in the figure below) or an
HR2000 (e.g. HR2A0037 in the figure below) A/D converter is attached to the USB port.

LISB 2000 Serial Mumber

1F5B Senal Muniber

|sDuCn0z] [ |

LISB Serial Number

|HR2280037 =]

The ADC500/PC1000, ADC1000-1SA/PC2000 and DAQ700 require that the IRQ and Base
Address are set. The default Base Address is 300 hex (768 decimal) and default IRQ is IRQ?7.
If there are conflicts, this may need to be changed. If an ADC500/PC1000 or
ADC1000/PC2000 converter is used, the dip switches on the card have to be changed as well.
See for detailed information about how to change Base Address and IRQ the Avantes
Spectrometer manual, section 3.

B aze Address (140 Range} IR [Interrpt Request]

T |7 -]
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Selecting the ADC2000-PCI A/D Converter will show the figure below. The PCI CardID
number will be used in the future to allow switching between A/D cards. Instead of using IRQ
and Base Address, a PCl identifier will be used to select between more than one ADC2000-
PCI. Thisfeature is not currently supported by the hardware, but will be added in a future
release.

PCI Card 1D

A - |

After selecting the Serial (RS-232) A/D converter, the parameters in the figure below need to
be entered

Serial Port Baud Rate
K =] {57500 x|

S&DE00 Pixel Fesolution:

11 [ CompiessData

Serial Port

Sets the serial (COM) port to which the Serial A/D converter has been connected.
Baud Rate

Sets the baud rate for the Serial A/D converter.

SADS500 pixel resolution

Sets the pixel resolution for the SAD500 A/D converter. This value specifies that every "
pixel of the spectrometer is transmitted from the SAD500 to the PC.

Compress data

Sets the data compression mode for the Serial A/D converter. Enable this function to gain
speed by minimizing the amount of data transferred over the RS-232 connection.
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3.2.2 Setup Menu: Smoothing and Spline

The Cubic Spline Interpolation Algorithm can be applied to get I EEEITRIEEELE [l E3
a better estimation for the spectral data between the pixels on = =

pline Smoothing:
the detector array. v Master [ Mate
Smoothing is a procedure, which averages the spectral data jeihes) I S

over anumber of pixels on the detector array. For example, if
the smoothing parameter is set to 2, the spectral data for all
pixels X, on the detector array will be averaged with their
neighbor PIXelS X2, Xn-1, Xn+1 AN Xn42.

T ] o |

Cubic Spline Inter polation

Inthe figure at theright, the effect e R

of splineinterpolation isillustrated. e cm
The Master data shows the AD
counts for 4 pixels, connected by a
graight line (linear interpolation).
The Slavel datais for these 4
pixels exactly the same as for the
Master data, but this time the cubic
spline interpolation algorithm has
been applied, resulting in data
which is smooth in the first
derivative and continuous in the
second derivative.

The spline interpolation can be
useful for applicationsin which the
output of line sources, like laser
diodesis displayed, or for other
applications, which require a high resolution. Note that for the AV S S2000 with 2048 pixels, the effect
of spline interpolation is not visible if the datais shown at full scale. The monitor resolution is much less
than 2048 pixels. The effect of spline interpolation can only be visudized if the number of detector
pixels that are displayed is smaler than the number of monitor pixels at the x-axis.

Smoothing

To get a smoother spectrum without loosing information it is important to set in the software the right
smoothing parameter. The optima smoothing parameter depends on the distance between the pixels at
the detector array and the light beam that enters the spectrometer. For the AV S S2000 the distance
between the pixels on the CCD-array is 12.5 micron.
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Light beam Smoothing | With a200 micron fiber (no dlit installed) connected, the optical pixel
resolution is 16 CCD-pixels. Theoreticaly the optimal smoothing

[micron] parameter parameter is therefore 8 (each pixd averaged with 8 left neighbor

10 0 pixels and 8 right neighbor pixels). If a50 micron ditisingdled in the

spectrometer, the optical pixel resolution will be 4 CCD-pixels, and the

25 1 smoothing parameter should be set to 2. In the table at the left, the
50 2 recommended smoothing parameter for the AV S-S2000 spectrometer
100 7 are listed as function of the light beam that enters the spectrometer.

This light beam is the fiber core diameter, or if asmaller dit has been
200 8 installed in the spectrometer, the dit width.

The best way to determine the optimal smoothing parameter isto look at the resolution with
aline-sour ce like the CAL-2000 calibration lamp. Displaying the resolution in nanometers at Full
Width Half Max can be activated by the menu option Setup/Options/Full Width Half Max. First look at
the FWHM value of one or more peaks without smoothing (smoothing = 0). Then increase the
smoothing parameter and look at the effect of the increase on the FWHM value(s). In order to get an
optima smoothing without loosing resolution, the smoothing parameter should be increased, aslong as
the resolution does not become worse.

3.2.3 Setup Menu: Correct for Dynamic Dark

The pixels of the CCD detector (AV S-S2000) are thermally sensitive, which causes a small dark
current, even without light exposure. To get an approximation of this dark current, the signal of the first
16 dead pixels of the CCD-detector can be taken and subtracted from the raw scope data. This will
happen if the correct for dynamic dark option is enabled. As these 16 pixels have the same thermal
behaviour as the active pixels, the correction is dynamic. This option will have no effect if an AVS
S1024DW spectrometer is used, because this spectrometer uses a different detector.

Note that this option is different from the dark current that needs to be saved before any transmittance
or absorbance measurements can be taken (File-Save Dark). If the correct for dynamic dark option
has been changed, it will be necessary to save a new dark and reference spectrum because the raw
data has been changed.

If this menu option is preceded by a checkmark, the scope data is corrected with the dynamic dark
algorithm. It is recommended to leave this setting checked, which is the default state.

3.2.4 Setup Menu: Subtract Saved Dark

This option is used to subtract the dark spectrum that has been saved (File-Save Dark) from the raw
scope data. After starting up AvaSoft, this menu option is always unselected, because a dark spectrum
needs to be saved or loaded before it can be subtracted.

If this menu option is preceded by a checkmark, the scope data is corrected with the saved dark.
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3.25 Setup Menu: Strobe Enable

This option can be used to enable or disable an external strobe R e R [X]
(eg., the XE-2000 or LED-475) attached to an AV S S2000 E e the cyclatims for the shabe rats (L2000 o]
spectrometer. If this menu option is preceded by a checkmark,
the strobe control function has been enabled.

A didog, as shown at theright is displayed, in which the cycle
time for the strobe rate (in milliseconds) can be set. The
cycletime for the strobe rate can be set by the software only if the spectrometer type is a PC2000. For
the AV S-S2000, the strobe rate needs to be set by jumper J3 in the hardware. Make sure to choose the
integration time in AvaSoft such that a constant number of flashes occur for every integration time.

See for more information about the Strobe Control settings the Avantes Operating manual, section
2.1.2.

OK | Concel |

3.2.6 Setup Menu: Options

Check on Owerexposine -
Eulwiceh Hall
Integralz
HAyingave Specera Peoodicaly
Comrect bor Lt

o futomalic Saye Darl by TTL shidie)
Exlemal Tngget Setting
Agocanbgurs Inlegraliontine
Suppeest Save Comments Dislog

3.2.6.1 Setup Menu: Options- Check on Overexposure.

This option, if preceded by a checkmark, checks if there is too much light exposed to the detector in the
spectrometer. Thisis useful for measurements in transmittance, absorbance and irradiance mode, or if
the history channel functions or the color application is used. In al these modes data may be
misinterpreted, if the spectrometer is overexposed.

By default this option is OFF. After clicking the menu option | perrgm—" =]
it will be enabled. Firdt, the saturation level can be changed.
The check on overexposure routine compares the maximum
value over al pixels of the scope datain each scan with the [EE
saturation level entered in the didog at the right. If this o |
maximum exceeds the saturation level, awarning will be
given. If the warning appears during measurements, the
ignore button in the message dialog can be chosen to continue measuring without further warnings. By
choosing the ignore button the check on overexposure option will be disabled.

Please enter Saturation Lewe| [in Counts]

Cancel |

28 AvaSoft 5.1 FULL manual.doc Mar-02

Avantes website: http://www.avantes.com email: Info@avantes.com



aYbntes

3.2.6.2 Setup Menu: Options— Full Width Half Max

The Full Width Half Maximum of a peak is the bandwidth (in nanometers) for which the intensity is
higher than half of the maximum intensity of that peak. The FWHM can be calculated in Scope or
Irradiance Mode. This utility is used mostly measuring the output of laser diodes. During FWHM
calculations, the intensity needs to be corrected for the
dark data. Therefore it is recommended to enable the

option Subtract Saved Dark, as shown in the dialog at el
the right which appears after clicking the FWHM fapimhict e R nEeds 1o b calcuintid

option. After clicking the OK button, the Full Width :

Haf Max calculated for a number of peaks. To mark
apeak for which the FWHM values needs to be calculated, pressthe ALT key, and click with the | eft
mouse button on this peak. If only one spectrometer channel is enabled, and there are no earlier saved
graphs being displayed, then the FWHM vaue of the marked peak will be shown directly on top of the
peak. Furtheron, this peak will be yellow marked over the width of the FWHM vaue (it may be
necessary to zoom in on the peak to be able to view that the peak is marked).

[ FWI-M ehabled. Please make:surethat the menu optict

If more than one spectrum is being displayed, adidog, as shown at the |- =T - Tl=|
right, pops up in which the spectrum for which the FWHM needs to

ettt Giaph o kb e Rl

be activated can be selected out of al displayed spectra. }:ﬂ*”ﬂf{aﬂe-mmhm"ﬂ-
In the figure below, three peaks have been selected for FWHM =
calculation: one for the Master channel, one for the Savel channel ; ;“"’1'
“ 79 H H H < T
and one for “FWHMO012.roh”, which is an earlier saved spectrum. F Feniizich

The FWHM values are given in the same color as the spectrum is

drawn. '

[l‘-'l—!h-'ill—-'.lHl
iw) WHe CSATI IHSNCIE
sl fTT —i [

L*T-,'.'Hr.1=1.-:n5 nm i ; e EECY

Ml b A e L T
e N UL TR e g e A T

Mar-02 AvaSoft 5.1 FULL manual.doc 29

Avantes website: http://mww.avantes.com email: Info@avantes.com



aYlntes

To disable the FWHM calculation, the menu option (which is marked as long as the FWHM is
enabled), needs to be reselected.

3.2.6.3 Setup Menu: Options-

B |
Integrals o .
Eiter szl sanue acal uunhu.n.ln weleggiad Lalizlabing
This utility can be used for measuring the B et g e Ml
L 1. = firi= = FewfsEsl [ e O [T

total amount of energy 0.0m| ng into the T F [Gs = EomgRDT  mfEnE e [17000
spectrometer. Up to 10 integrals can be o | O T - I
displayed smultaneoudy. The integral £ e SN2 1 o et O
calculations are enabled after they have S [ oL ELE - SR
been defined in the dialog that is shown at COE TR R

. . .o FE [hsie 2 R T (TR L T
theright. Thisdiaog is displayed after 3 o T T B
activating the menu option Setup-Options- i e o
Integrals. In the example at the right, three W e S Fem[®n  mfren o [T
integrals have been defined (the first 3 are
marked by the “Enable’ checkbox in the 75 X cice |
first column). In the second column, a

spectrum can be chosen out of all spectra

that are at that moment displayed in the

main window in AvaSoft. A full list of the spectra to choose from (this includes earlier saved spectra
like integral 3 in the example) is displayed after clicking on the arrow button at the right side of the
second column. In the third and fourth column, the wavelength range can be entered over which the
integral should be calculated. Finaly, a multiplication factor can be entered for scaing purpose. After
clicking the OK button, the integral values are given as shown in the figure below.

L R . : |
ol Tl o I e T
i)l WHe CEATI DHEN L H
il L e —i [T

MEE P TR i WA etm ] SRl
S i MG ERIRTH  sahan 14 sssiwg i mna

To disable the integra calculation, the menu option (which is marked as long as the Integras are
enabled), needs to be reselected.

To measure the integral versustime, up to 8 different functions can be entered in the History
application.
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3.2.6.4 Setup Menu: Options— Autosave Spectra Periodically

With this option complete spectrawill be saved

automatically intime. The following

parameters can be set: : . : o
[~ Save As Fast As Possible [no scieen updates)

Time dél ay beforefirst scan needsto Time delay befoie first sean: [ ‘seconds
be entered in seconds. After clicking the Time delay between scans: [60  seconds

OK button, AvaSoft waits for this number

Number of scans to [5
of seconds, before the first scan is saved. e

Time delay between scans needs to be
entered in seconds. This defines the time
between saving two subsequent spectra. If
this number is set to zero, AvaSoft will
save the spectra as fast as possible.

Number of scansto save: the number of spectra that needs to be saved can be entered.

On top of the parameters that appear at the right, a checkbox shows. Save As Fast As Possible (no
screen updates).

If the white checkbox in front of this text line is marked, the Automatic Save option will always save
the number of scans that have been entered as fast as possible. To do so, the time delay between
scans is automatically changed to O milliseconds at the moment the checkbox is clicked. With this
option selected, the spectrawill be saved 5 to 10 times faster. compared to if this option is not selected.
This speed increase has been achieved by mainly two reasons:

1) During the saving of the number of scans that has been entered, the screen update, which is very
time-consuming, is not activated.

2) No comment fileswill be generated.

Other factors that have a positive effect on the speed of the data acquisition, and which can be set in
AvaSoft are:

Smoothing parameters. Set smoothing to O pixels (= fiber/dit 10 micron).

Integration time.

Averaging.
Furthermore, it is recommended to keep the number of filesin your experiment directory small (afew
hundred maximum), because a large number of files in the same experiment directory has a negative
effect on the system speed. Although system speed is highly dependent on hardware (PC, A/D
converter) and Windows activities in the background, it should be possible to save complete spectrain
15 milliseconds this way.

After pressing the OK button, the remaining number of spectrato be saved, is counted down in the edit
bar at the top right of the screen. If the automatic saving needs to be aborted before al spectra have
been saved, the Autosave Spectra Periodically menu option can be selected again and the value O can
be entered for the number of spectrato be saved.
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3.2.6.5 Setup Menu: Options- Correct for Drift

This option is available if the spectrometer system has one or more dave
channels. One spectrometer channel will be used as a reference channel, Betorance Channel
which will continuously measure the reference spectrum (e.g. the whitetile in [Savel ]
reflectance measurements or the cuvette holding the reference solution in
transmittance measurements). Changes in this reference signd, e.g. because
of drift in the lightsource, will be used to correct the data of the other
(selected) spectrometer channels. The wavelength range over which the data
can be corrected will be the overlapping wavelength range between

Conect Channalfz]:

reference spectrometer channel and the spectrometer channel to be [ Slave2
corrected. 5
If this option is activated, a didog is shown in which the reference channe W Ok I X Céﬂcﬂi|

and one or more (depending on the number of spectrometer channels that are
available) channels to be corrected can be selected. After selecting the right
setup, and clicking the OK button, AvaSoft shows the following information:

Turn on your light source, choose the right integration time and save reference. Then turn off the light
source and save dark.

After clicking OK, AvaSoft enables the spectrometer channels that are relevant in the correct for drift
application. After saving the reference and dark files, a message dialog shows that the data will be
corrected for drift. The menu option will be preceded by a checkmark. To disable the correct for drift
option, the menu option (if preceded by a checkmark) needs to be clicked.

3.2.6.6 Setup Menu: Options- Automatic Save Dark by TTL shutter

To use the automatic save dark option, an interface cable needs to be connected from the spectrometer
(AV S-S2000-series only) to the light source (HL-2000-FHSA or DH-2000-FHS) or to the
Filter/Cuvette Holder with Attenuator/Shutter (FHSA-TTL). The interface cable between TTL-shutter
and USB2000 spectrometer is a 15 pin to 10 pin cable (IC-DB15-2-USB). For al other spectrometer
types, the interface cableis a 15 to 15 pin cable (IC-DB-15). The TTL-switch has three positions:

To the left: lamp dways on
In the middle: lamp aways off
To theright: TTL-postion: lamp on or off, depending on highvlow TTL

To use the automatic save dark option, the TTL switch needs to bein TTL-position. In AvaSoft, the
menu option ‘save automatic dark by TTL shutter’ needs to be checked in the menu setup-options. If
this option is checked, the TTL will switch off the light source at the moment the dark data is saved.
After the dark has been saved, the light will be switched on automatically.
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3.2.6.7 Setup Menu: Options- External Trigger Setting

For the externa trigger settings different
options are available:

External Software Trigger

If this option is selected, AvaSoft acquires data
aslong asan external TTL level signd ishigh
a pin 8 on the DB15 connector (AV S-S2000)
or pin 7 at the USB2000 connector. The

External Trigger Setting

v Mone
" Estainal Softwars Trigger (DB15 - pir & USB2000 pin 7)
¢ Extemal Hardware Troger [DB15- pin 4,-USEEDGD ~pirr 7]

A~ Extemial Syh'mjﬁr:ﬁﬁizafién"[_ﬁm 5-gin &)

integration time is according to the software
setting. For this option the handheld pushbutton
cable |C-Extrig-2 may be ordered. The minimal
time delay between the rising edge of the TTL-
pulse and the first actual spectrum measured is
7 ms, the maximum time delay is 7 ms plus

I~ Automatically save o trigger

X Cancel |

integration time selected.

The following options are hardware controlled. please note that these TTL inputs require 50mA current
and need a pull down resistor of 10 KW.

External Hardware Trigger

A TTL pulse on pin 4 of the DB15 connector, or pin 7 at the USB2000 connector activates this option,
it requiresa’50 mA current and need a pull down resistor of 10 KW. When the TTL trigger pulse
comes, a single spectrum is taken upon the rising edge of the TTL pulse with a fixed integration time of
50 ms (this can be changed by jumper settingsin REV G and later boards, see the Spectrometer
manua). This option is useful to observe short pulse events (i.e. laser pulses, etc.).

External Synchronization

A TTL pulse on pin 5 of the DB15 connector activates this option, it requires a 50 mA current and
need a pull down resistor of 10 KW. The integration time is now hardware controlled and lasts as long
as from the rising edge of the TTL pulse to the rising edge of the next TTL pulse. Theminima
integration timeis about 10 ms.

If the white “automatic save on trigger” box is marked, then each spectrum that will be recorded in
externa trigger mode will be saved automatically.

3.2.6.8 Setup Menu: Options- Auto configure Integration time
After this menu option is clicked, AvaSoft starts searching for an optimal integration time. Depending
on the maximum counts in the last scan, the integration time will be increased/decreased automatically

until an optima signal is measured.
The changing values of the actual integration time during the search can be followed in the integration
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timefield at the edit bar. If the autoconfigure integration time routine needs to be aborted before an
optimal integration time has been found, click the *?AC’ button (which is in the down position during the
search), or reselect the menu option Setup-Options-Auto Configure Integration time.

When the maximum pesk is around 3500 counts, a diaog is shown in which the new integration timeis
given. Since the integration time has changed, new reference and dark spectra need to be saved,
before switching to transmittance or absorbance mode is possible. For this reason this option is only
available in scope mode.

3.2.6.9 Setup Menu: Options- Suppress Save Comments

This option, if preceded by a checkmark, disables the appearance of the comments dialog box if an
experiment is saved as described in section 3.1.7.

By default this option is OFF. After clicking the menu option it will be enabled (preceded by a
checkmark).

34 AvaSoft 5.1 FULL manual.doc Mar-02

Avantes website: http://www.avantes.com email: Info@avantes.com



aYbntes

BEEE S e
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3.3.1 View Menu: Scope Mode
The display is set to Scope Mode, showing ared time raw data signd, with on the Y -axes the read out
of the AD-converter and on the X-axes the calculated wavelength.

3.3.2 View Menu: Absorbance Mode
In Absorbance Mode, the absorbance at pixel n is caculated using the current sample, reference and
dark data sets in the following equation:

A= asample, - dark, O
e - dark, 5

3.3.3 View Menu: Transmittance Mode
In Transmittance Mode, the transmittance at pixel nis calculated using the current sample, reference
and dark data sets in the following equation:

T =100* gmrnplen - dark, 0

ref, - dark, g
The percentage of transmittance is mathematically equivalent to the percentage of reflectance and can
also be used for reflectance experiments.

3.3.4 View Menu: Irradiance M ode

If the Absolute Irradiance Measurements Module has been ordered with AvaSoft, this option will show
the absolute energy output in pWatt/cn’/nm. An elaborate description about the experimental setup in
case of absolute irradiance can be found in section 4.4.
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If the absolute irradiance application is not available, a light source of known color temperatureis
needed as a reference, for example the HL2000 or HL-2000-LL with color temperatures of
respectively 2960K and 2800K. Therelative radiance energy at wavelength | isthen calculated using
the current sample, the reference and the dark data sets:

S =B *(samplel - dark|)

Where B, isthe computed component of the spectral distribution of the blackbody radiant emmittance
(at user selected temperature in degrees Kelvin), divided by the current reference data at wavelength |

How to takerelative irradiance measurements with AvaSoft
1 Start the AvaSoft software, and click the Start button in the main window.
2. Connect afiber to the Spectrometer input port.

3. Adjust the Smoothing Parameters in the Setup menu to optimize smoothing for the Fiber/Slit
diameter that is used.

4, Set up the experiment such that the other end of the fiber points at the sample of light to be
determined (use afixture for the best results). Usually some sort of spectrum may be seen on
the screen, but it is possible that too much or too little light reaches the spectrometer at the
present data collection settings. Too much light means that, over a certain wavelength range, the
sgnal isoverloaded shown as a straight line at any arbitrary height, even near zero. This can
usudly be solved by a shorter integration time. The integration time can be changed in the main
window, in the white box below the start/stop button. If AvaSoft is collecting data, the start/stop
button shows ared ‘stop’ and the integration time box is gray, indicating that it cannot be
changed. After clicking the ‘stop’ button the data acquisition stops and the integration time can
be changed. The result of the changed integration time can be viewed after clicking the green
‘start’ button. Try to adjust the integration time, such that the maximum count over the
wavelength range is around 3500 counts. When at minimum integration the signd is still too high,
fibers with a smaller diameter can be used. When not enough light reaches the spectrometer,
likewise alonger integration time should be entered.

5. When agood spectrum is displayed, turn off the light source.

Now save the Dark data. Thisis done by File-Save Dark from the menu or by clicking the black
square on the left top of the screen with the mouse.

7. Turn on the refer ence light sour ce of known color temperature (2960K for HL2000) and
set up the fiber end that is not connected to the spectrometer, so that a good spectrum is
displayed on the screen. Note that the integration time or fiber type may not be changed while
measuring the reference data. If there istoo much light, adjust the focusing of the light source,
30 lesslight is coupled into the fiber. Aslong as only light from the reference light source and no
ambient light is coupled into the fiber, thiswill not influence the spectrd distribution, only its
height. Try to set up the fiber such that the maximum count over the wavelength rangeis around
3500 counts.
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8. Save the Reference data. Thisis done by File-Save Reference from the menu or by clicking the
white square on the left top of the screen with the mouse.

9. Note that the whole operation of saving a reference file does not need to be carried out each
time a new experiment is started. The reference data are saved in afile called ref*.dat and can
be loaded next time by choosing the option File-Load Reference. After saving or loading
reference and dark the irradiance mode can be chosen by clicking the ‘I’ button or by the menu
option View-Irradiance mode. First a message box appears in which the value of the color
temperature in Kelvin of the light source that has been used as a reference can be entered. If
light from the reference light source is viewed, the Planck-curve for the color temperature of the
reference light source is displayed, as shown in the figure at the start of section 3.3. The
maximum of the reference Planck-curve has been set to 100.

3.3.5 View Menu: Channel

Active Channels

After selecting this option, adialog is shown in which the channels to be displayed can
be sdlected. Depending on the number of available channels in the spectrometer

system that is used, up to 8 spectrometer channels can be selected. If displaying graphs
that were saved before (File-Display Saved Graph), the active channels aso remain
visible, to be able to measure online against a saved graph background. To view only
the saved graphs, al active channels need to be unselected.

3.3.6 View Menu: Change Graph Scale

Change Graph Scale
After selecting this option, adiaog is shown in which the range - -
for both X- and Y-axis can be changed. To switch to the full ; Hia s
) . . K-Axis |600.0 |630.0
scale, the View-Graphic Reset option, or the mouse zoom-out
feature can be used. By dlicking the Save button in this dialog, voaxis | 48.04 3243

the settings for X-axis and Y-Axiswill be saved to afile and
can be restored in the future by selecting the menu option
“View-Goto Preset Scal€”’ or by clicking the corresponding
button in the button bar.

o DK | X Cancel

3.3.7 View Menu: Graphic Reset

When selecting this option, the graph will be reset to the default X- and Y -axes.

3.3.8 View Menu: Autoscale Y-axis

By using this option, the graph will be rescaled on-line. A maximum signd will be shown at about 75%
of the vertical scale.

3.3.9 View Menu: Goto Preset Scale

By clicking this menu option, the scale for X- and Y -axis will be set to a range that has been set
before . The same result can be achieved by clicking the Goto Preset Scale Button in the button bar.
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4.1 Applications. History Channel Functions

4.1.1 History Application: Function Entry

With the History
Application, the output of
salf defined functions or
integrals can be followed in
agraph against time. Up to
8 functions can be followed
simultaneoudly.

The functions are defined in
the dialog at the right, which
is shown after the History-
Function Entry option has
been chosen.

The functions F1 to F8 can
be selected by clicking the
corresponding TAB sheet at
the top of this didog.
Furtheron, a number of
generd (function
independent) parameters
can be entered, below of the
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function TAB shests.
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Thefirst time that the Function Entry didlog is activated, al 8 functions are not activated (Function
Type = None). To define a function, the Function Type radio button needs to be changed from None to:
Integral, User Defined , View Spectrum or Peak. After defining the function type, the Measure Mode,
Function Definition and Function Display Settings can be set.

M easure M ode

The four possible modes (Scope, Absorbance, Transmittance or Irradiance) are described in section
3.3.1t0 3.3.4. Note that if the selected measure mode is Absorbance, Transmittance or Irradiance a
reference and dark spectrum needs to be saved or loaded before the History Channel Measurements
can be started.

Function Definition
The parameters that need to be entered in the Function Definition Box depend on the Function Type
that has been chosen: Integral, User Defined, View Spectrum or Peak.

Function Definition-Integral

* Fanation Gehnstian
Spechiimetis Charne Waeslergth range [rm] Mutigly widky:

]E -| - ETTIT - T 1,008

In case afunction is defined to display the integral versus time, the following parameters can be set:
Spectrometer Channel. The default is Master, but in case more channels are available, this can be
changed to Slavel, Slave2.....up to Slaver.

The “from” and “to” edit boxes may be changed to specify the wavelength range in nanometer over
which the integral needs to be calculated.

Finaly, amultiplication factor can be entered. The vaue entered here is multiplied with the cal cul ated
integrdl.

Function Definition-User Defined
Furvtiin Defirsticri

E sl s DN m S+ BT AT [0 24
(TSI

In case afunction is entered to display the output of a self defined function against time, a function
needs to be defined first. In the diaog box, a comprehensive example is given, but it illustrates some of
the functions AvaSoft can handle. A list of allowed operators and functions is given below:

Operators: * 4

Functions:

log(x) =naturd log

log10(x) =log base 10

exp(x) = e to the power of x

Srt(x) = sguare root

Additionally, the wavelength signal for master and dave channel(s) are given in by:

m(wavelength in nm) = master

sl(wavelength in nm) = davel, S2(wavelength in nm) = dave2, etc.
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For example: the function that needs to be entered to follow the intensity of the HG peak againgt time
at the second dave channel is. s2(253.65)

Function Definition-View Spectrum

 Funclion Desbrotion -
S pecammete [Tharrl Warrelerrh fange |

Master - From Taon Te [7[1_..] Mred M:Inm.1-L|

The View Spectrum function does not display function output againgt time. Instead, the wavelength
range that has been entered in the Function Definition Box will be displayed at the X-axis. The
spectrum for the selected spectrometer channel will be displayed in the selected measure mode. If the
History Channel Functions are used to track the intensity or wavelength of a peak (see below for the
Function Definition — Peak), a graphical feature can be used to visualize the peak changesin a
spectrum. The number of peaks to display in the spectrum can be entered. This number (between O
and 100) is the number of vertical linesthat will be drawn in the spectrum, each vertical line
representl ng one of the detected peaks in the past.

The height of the vertical lineis equal to the pesk intensity.

The wavelength at which the vertical line is drawn in the spectrum corresponds to the wavelength

of the detected peak.

The color of avertical line represents the oldness of the peak: Most recent peak is red, going back

in time followed by orange, green and blue. All older peaks are gray colored, from light gray (oldest

peak) to dark gray (one peak older than blue).
Thetimeinterva at which the vertical lines are updated is the same as the time interval at which the
function output is saved (to be entered under Save every x Seconds under Save Function Outpurt).
For example, suppose the function output will be saved every 3 seconds, and the Nr of peaksto display
has been set to 10 in function F1. After starting the History Channel Measurements, the peak in the
spectrum drawn for F1, will be marked by ared vertical lineimmediately. In the next 3 seconds, the
spectral peak may vary in height or position but the red vertical line remains at the same place and
height. After 3 seconds, the red vertical line becomes orange, and a new red line will be drawn at the
position and with the height of the peak detected at that moment (t=3). After 6 seconds another lineis
drawn and the colors are shifted again, so that red is most recent, then orange, then green. At t=27
seconds, the 10" vertical lineis drawn, again red for the most recent, the oldest is now represented by
alight gray color. At t=30 seconds, the oldest peak is removed from the list (since in this example the
Nr of peaksto display is 10), a new one is added and the colors are shifted according to the definition
etc....

Function Definition-Peak

1~ Funchon Tiedfinfon
Spechiomeler Chanmel wiavsberirh e [rink Fial Dulpt

[T -ri Fresm [15;..-. Ta lﬁ' P Abavelmncty ™ 1

In case afunction is defined to display a peak versus time, the following parameters can be set:

The Spectrometer Channel. The default is Master, but in case more channels are available, this can be
changed to Savel, Save2..... up to Saver.

The “from” and “t0” edit boxes may be changed to specify the wavelength range in nanometer, which
will be evaluated in the peak search. Finaly, a selection can be made to define the Peak Outpuit:
Wavedength or Intensity.
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If both wavelength and intensity need to be followed against time, one of the functions (F1..F8) can be
used to follow the peak wavelength, and another function to follow the peak intensity. To visudize the
peak changes, athird function can be set to “View Spectrum” with e.g. the wavelength range set to
455- 457 as well and the nr of peaks to display set to 10. In the figure above, the resulting output will be
the wavelength of the highest peak between 455 and 457 nanometer. If the intensity button had been
selected, the function output would have been the intensity of the highest peak between 455 and 457
nanometer.

Function Display Setting

[ Furchan DHeplap- Selting:
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For Integral , User Defined and Peak functions, the output can be displayed graphically against time.
The amount of time that will be displayed at the X-axis can be set manudly by clicking the Fixed
radiobutton. If set to Auto, the time axis will be set to 1 minute. This option is not available if the View
Spectrum Function Type has been selected, because the X-axis range isin that case in nanometers,
and determined by the wavelength range as described above.

The Y-Axis can also be st to Fixed or to Auto. The Auto option will set the Y-axis range to the
minimum and maximum function values that are in the list of measured datapoints.

Function Independent Parameters
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Function Independent Parameters - Display no graphics to speed up data processing

Below the TAB shests for function definition an option can be enabled or disabled to speed up data
processing by not displaying the graphics during the measurements. If an application requires fast data
processing (e.g. more than 10 scans per second), this option should be enabled. If saved to an output
file, the data can be displayed graphically after the time series experiment has been ended, as described
in section 4.1.3: History-Display Saved History Graph.

Function Independent Parameters - Save Function Output

The results of atime series experiment will be saved to an ASCII-file if the radio button “ Save
Function Output” has been selected. A number of seconds between saving can be entered for data
reduction, in case measurements are carried out over long periods. Entering a vaue of zero resultsin
saving every scan. The name of the file to which the data will be saved, can be changed after clicking
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the “Change Output File...” button. Last option in the “ Save Function Output” box isto enable or
disable the possibility to create a backup file during the measurements. If this option is enabled,
AvaSoft will create a backup file with the same filename, but with the extension *.bak (also in ASCII).
This backup file is updated every scan and can be used in case the filename that has been selected has
failed to save the data, for instance because of a power failure during the measurements.

Save HCF.../Load HCF buttons

AvaSoft automatically saves al parameters (function definition, save options) to the file hcf.ini, and
restores these parameters, the next time AvaSoft is started. With the Save HCF... and Load HCF-...
buttons, it's aso possible to save these parameter settings to (and load from) a file with the extension
*.hef. With this feature it is possible to save for each experiment a different HCF file, so it can be
loaded a next time the same settings are required. The left figure below shows the dialog in which the
name of the hcf file can be entered after clicking the save HCF... button. The right figure below,
which is displayed after clicking the Load HCF... button, illustrates how to select an earlier saved HCF
file

Enter History Channel Function Definition Filename Load Higtory Channel Function Definition Filename

Dpslaan als; | 23 speed :] ﬁ' Toskenin | S speed = ﬁ'

hcf
ﬁl expetiment 2.hof
%jﬂ] experment 3. hel
5] Mew.hef

:ﬂ experiment 1:hcf
=] expetiment 2.hef
%ﬁ] Mews hef

Bestandsnaam: Iexpeliment K] Opslaan i Bestandsnaam: iexperiment 1.hck Opench

Dpsiaan sl lwper. | Furiction D efinitiort Files =l sl I Bestandstupen: | Function Diefinition Files =l enneren l

After the definition of one or more functions, the OK button is clicked to confirm, the CANCEL button
to leave the diaog without changes. If the OK button is clicked, AvaSoft performs a number of checks
on the data that has been entered. If no warnings show up, the parameters that have been entered are

accepted, and the measurement can be started by the History — Start Measuring menu option.

4.1.2 History Application: Start Measuring

This option displays the output against time for the history functions that have been defined in the
History Channel Function Entry didog box. If the option “Display no graphics to speed up data
processing” has been marked in the function entry dialog, the function output will be shown by numbers
only, which are updated each time a hew scan is saved to the output file.

There are six buttons at the top of this window: an Exit button, a Pause/Start button, a Save Reference
button, a Save Dark button, an Info button and a Print button.

If the red Exit button is clicked, the time measurements are ended and the main window and menu is
activated again. The yellow Pause button can be used to stop the time measurements temporarily.
After clicking the Pause button, data acquisition stops and the text on the button changes to a green
Start. If the Start button is clicked, data acquisition is activated again and the text changes back to the
yellow Pause again.
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The Save Reference
and Save Dark
buttons have the
same functionality as
in the main window.
The Info button
shows the Function
Entry didog, inwhich
all parameters can be
viewed (not edited)
while the
measurement is
running.

By clicking the Print
button, the graphics
that are displayed can
be printed during the
run. First the printer
specific dialog shows
up in which the print options can be set. For example, if only one graph of the four in the figure above
need to be printed, this graph can be selected by the page(s) radiobutton. All graphics are printed full
Size on a different page.

Zoom features

In each graph the same zoom features apply as in the main window (except for scaling the Y -axis with
the mouse whedl). However, zooming in over the X-axis while the measurement is running and the X-
axisis dready scrolling will not be possible, because in that case the X-axis is updated with each new
scan. Clicking the pause button to take a snapshot will solve this problem.

Zoom in: select aregion to be expanded to the full graph. To select this region, click the left mouse
button in the white graphics region and drag it downwards and to the right. After releasing the left
mouse button, both the X- and Y -axis will be rescaled to the new values of the selected region.

Zoom out: drag with the left mouse button within the white graphics region, but in stead of dragging
the mouse downwards and to the right, drag it into another direction. After releasing the mouse button,
both the X- and Y-axis will be reset to their default values.

M ove X-Y: dragging with the right mouse button results in moving the complete spectrum up or down
and to the left or right.

4.1.3 History Application: Display Saved History Graph

If time measurement data have been saved, the resulting ASCII file can be displayed graphically by
selecting thisfile in the didog that is shown after clicking the “ Display Saved History Graph” menu
option.
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Display Saved History Channel Graph B E
Zoskenis [y - 8 g ==
1 w2000
_1was
@] Hainow. dat
3] v dat
Bestandsnaam: - IHisto[y. dat Operen I

BBS_!EI’TdSI{,Lp‘BFL IHi_sto_r__l,l Channel Datafile d Arnuleren I

After clicking the “Open” button, the function output of the functions with function type “Integra” or
“User Defined” is displayed against time. Both X- and Y -axis are st to their full scale, whichis
determined by the minimum and maximum vauesin the lig.

| "I. il |||i!l:,llil |I|I1.I | IgI._-:'. |i r|

The zoom features, as described in section 4.1.2, can be applied, to zoom in on an interesting time
interval. A description for the print button can aso be found in section 4.1.2.

Since the History Channels Output fileisin ASCII, this file can be easily imported in a spreadsheet
program like Microsoft EXCEL. The data in the file can aso be viewed with a text editor, like
Microsoft Word, or with Notepad. An example of the file format is given on the next page:
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History Channel Functions M easurement Report
Measurements started at 29/06/01 Time: 15:06:29

Integration time: 3 ms

Average . 1 scans

Description of the Functions:

FUNCTION 1: User Defined Function: m(400). Scope Mode.
FUNCTION 2: User Defined Function: m(500). Absorbance Mode.
FUNCTION 3: User Defined Function: m(600). Transmittance Mode.
FUNCTION 4: User Defined Function: m(700). Irradiance Mode.

FUNCTION 5: Integrd Master Channel, between 380,0 and 780,0 nm. Multiplied with: 1,000.
Transmittance Mode.

FUNCTION 6: View Spectrum in Transmittance Mode. No Data Saved
FUNCTION 7:Not Activated
FUNCTION 8:Not Activated

Time Seconds F1 F2 F3 F4 F5

150629 062 79,79 -2,294E-3 1008 74,11 40192

150630 0,77 81,84 -2,059E-3 1009 74,17 40236

150630 092 8L79 -3,756E-3 1002 73,77 40201

150630 1,07 84,69 -3209E-3 101,0 7343 40202

150630 1,22 8219 -7877E-4 1003 74,11 40188
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4.2 Applications: Wavelength Calibration

If a Mercury-Argon light source (CAL-2000) is available, together with suitable optical fibers, an
automatic wavelength calibration can be performed. The recommended optical fibers used for auto
caibration are:

FC-IR8-2 8 um core, Vis/NIR, 2 meterslong, SMA
FC-IR50-2 50 um core, VigNIR, 2 meters long, SMA
FC-UV50-2 50 um core, UV/Vis, 2 meterslong, SMA

An important precondition for a successful auto calibration is the absence of overexposure. The easiest
way to assure thisisto select the ‘ check on overexposure’ option. If the spectrometer is overexposed
at minimum integration time, afiber with smaler core diameter (FC-IR8-2) needsto be used. Asan
dternative, the incoming light can be attenuated e.g. by using a neutral density filter.

4.2.1 Calibrate Wavelength Application: Perform New Calibration

The procedure to perform an auto calibration is as fdlows:
- Connect the fiber to the CAL-2000 light source and to the spectrometer channel to be calibrated.
- Choose a suitable integration time so as not to overexpose the detector. The peaks can be seenin
scope mode.
- Sdect the menu option ‘Wavelength Calibration-
Perform New Calibration’. A dialog box will ¥ Caitraiion =2l
appear, in which the seriad number of your Master
Unit needs to be entered This number can befound = =aisct chanrel

Presert  Standard

on the calibration certificate of your spectrometer, [Master =] ’ ' |
or on the bottom of the AV SS2000. 253,74 | 253,85 0,03 il
- Theauto calibration routine will now search for a P 435,73 435,84 0,11
number of peeks; initidly it will look for 5 peaksin 1o 546,21 | 546,08 0,13
the data from the Master channd. 365,28 | 365,01 0,27
- The channd and the number of peaks to look for : 812,97 | s43,46| 0418
can be dtered. A new search can be performed by e 502 | SN0 G
pressing the ‘Find Peaks button. The peaks are Caletfate | Pt | BTRRAY | Berd
shown in 3 columns. The first column shows the it G| S
‘g Close | 763,52 763,51 0,01
position of the peaks found. The second column e e
shows the position of a suggested standard peak, if
available. The last column lists the difference =
between the first two columns. Y ou can edit the
values of the second column by selecting them with
the mouse.
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- Pressthe‘Caculate’ button. If your calibration is successful, you will £l
be asked to confirm new coefficients. ) e
fCpknl i Calhran Costfoent e

Sdlect ‘OK’ and the new calibration will be applied immediately.

liwrowpt | S50 1 DTRRAREESTTD
o et | 0 3 R TSR LIS TRERE D]
Coe(fose 2 0 8, 0] ST HTISE T
i 54 5 INRe2ERr s IR NS
irafficantd | T0YISESTI R0

S D ali o 55, 00D
Bdnpm s from 83w bl 12577 om

DF o WARE B SIE s CoslF s ©

(=] et

Please consider the following points to avoid some pitfdls:

At least 3 peaks are needed to successfully complete a new calibration. The calibration will not be
accepted if the new coefficients result in a calibration curve that differs too much from the current one.
The intercept may only differ by avaue of 10 nm and the wavelength at the far end of the x-axis may
only differ by avaue of 50 nm.

If e.g. al the peaks are in one half of the wavelength range, it is very unlikely that these criteria are
met.

Try to calibrate with more peaks. Selecting too many peaks can however lead to peaks that cannot be
matched with standard wavelengths. These peaks will not be used.

Remember that some peaks are second order peaks that will not be in the list of suggested standard
peaks. In order to be used, a corresponding ‘ standard’ wavelength must be entered.

4.2.2 Calibrate Wavelength Application: Restore Original Calibration

This option enables the user to restore the calibration coefficients to their origina values, i.e. the values
that AvaSoft was shipped with. If a new calibration was performed with a limited number of peaks, or
over alimited wavelength range, the results could be less favorable.

This option alows the user to undo unwanted changes to the calibration.
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4.3 Applications: Color Measurement
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The AvaSoft Color Application has been developed to perform on-line color measurements with a
spectrometer system. It can be used for reflective color measurements, in earlier versions of AvaSoft
cdled “color of object measurements’. The CIE 1976 L*a*b* color parameters are calculated, as well
as other frequently used parameters, like Hue, Chromaand X, Y, Z.

These parameters can be displayed in a CIELAB chart or in a graph versustime. It's also possible to
save the measured L*a*b* values online to a database and use one of the products from the database
as areference color. By comparing the measured L* a*b* values to the stored database values, color
differences (?B 4, 2L*, ?a*, or ?b*) can be measured as well.

Emissive color measurements can be done to measure the color of alight source (e.g. LED’S). These
measurements require an irradiance spectrum to calculate the color parameters x, y and z. With
AvaSoft’s Irradiance application, it is possible to perform irradiance measurements with alot higher
accuracy than when using the relative irradiance mode (which assumes a perfect blackbody light
source with known color temperature). For this reason the emissive color or “color of light” calculation
isone of the features in AvaSoft's 5.1 Irradiance Application.

4.3.1 Color of an Object - Background

The color of an object can be expressed by the CIE 1976 (L*a*b*) color space. L* describes the
lightness of the color. A positive value of & describes the redness of the color, a negative & the
greenness. Similarly, yellowness or blueness is expressed by coordinate b*, which is postive for yellow
and negative for blue. The L*a*b* vaues are derived from the CIE tristimulus values X, Y and Z of
the sample (object) and the standard illuminant trisimulus values X , Y and Z .

The standard illuminant tristimulus values for X,, Y, and Z, are constant and depend only on the type
of standard illuminant that has been chosen.

The CIE tristimulus values X, Y and Z of the color of an object are obtained by multiplying the relative
power P of a standard illuminant, the reflectance R (or the transmittance) of the object, and the 1931
CIE standard observer functions x,, y» and z, (2 degrees angle). The integra of these products over al
the wavelengths in the visible spectrum (380 to 780 nm with a5 nm interva) gives the tristimulus
values.
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The chromaticity coordinates x, y and z are obtained by taking the ratios of the tristimulus values (X, Y
and Z) to their sum:

X:L y:# Z:#
(X +Y+2) (X +Y+2) (X+Y+2)

Another well known way to present the color parameters a* and b* is by their hue angle (h*) and
Chroma (C*).

Hue angle is measured in degrees starting with h*=0 in the red direction (+a*) and increasing
counterclockwise:

h' = arctanb—*
a

Chroma s defined as the length of the line from the point a*=b*=0 to the sample point:
C* = 'a*z + b*z

To describe color differences, awell known parameter is 7k 4, which is defined as.

DE, , = +/(DL*)? + (Dax)? + (Db¥)?

In which,

2L*, ?a* and ?0* represent the difference in L*a*b* values between the reference color and the
actual measured L* a*b* values.

4.3.2 Menu option: Color Measurement

After selecting the menu option “ Applications-Color Measurement” a diaog is displayed in which the
input parameters can be set. The dialog shows two tabbed pages: oneis called “LABChart” and shows
the input parameters for displaying the color measurements in a color chart; the other oneis called
“Time Series” and shows all input parameters for displaying up to eight color parametersin a graph
versus time. The input parameters will be described in detall in sections 4.3.2.1 (LABChart) and
4.3.2.2 (Time Series).

The color measurements are started by clicking the OK button. AvaSoft returns to the main window if
the Cancel button is clicked.
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The color measurements in the LABChart are started by clicking the OK button in the figure above.
The following parameters can be set before the measurements are started:

Spectrometer Channel. If the spectrometer system contains one or more slave spectrometer
channels, the spectrometer channel on which the color will be measured can be selected from the
drop down box at the upper left corner (showing by default “Master”). Make sure white reference
and dark spectra have been saved before for the selected spectrometer channel.

[lluminant. The CIE Standard sources A, B or C or one of the illuminants D50, D55, D65 or D75
can be selected by clicking one of the radio buttons. The default is D65, which is the most widely
used illuminant. It represents the power distribution of average daylight, with a correlated color
temperature of 6500K. The D50, D55 and D75 have correlated color temperatures of 5000K,
5500K and 7500K. The CIE Standard sources A, B or C represent respectively: Incandescent light
(2854K blackbody), Simulated noon sunlight and Smulated overcast sky daylight. Note that there is
no relation between the illuminant chosen here and the light source that is used for measuring the
color of an object. The selected illuminant is used in calculation of the color parameters. These
color parameters will be different if for example A will be selected in stead of D65, just asthe
color of an object will look different in average daylight or in incandescent light (2854K blackbody).

Display settings. The measurement results can be displayed graphicaly in 3 charts:
1) the LABChart in which a* and b* are shown by a moving dot in a CIELAB graph

2) the Measured Color Panel, which displays the color which is being measured. Note that the
displayed color on the monitor may not match exactly the color of the object (depends on
monitor), but it will give agood impression.

3) The Reference Color Panel, which displays the reference color that has been selected under
the “reference color” setting.

The graphicd display can be enabled or disabled by a mouse click for each graph separately.
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Display following Color Parameters. The values of the color parameters that are enabled will
be displayed below of the charts during the measurements.

Save Settings. The color parameters can be saved to an ASCII file during the measurements.
The current name and location of this ASCII file is shown under save setting. This filename (and
path) can be changed by clicking the “ Change Output File’ button. The next dialog will be

d|$l Waj: Enbtos nf sihact Colow ool hgecd Filomamne “E
. . 4 dete - F| &= = |

To start anew file for saving the color af:l: ILJJ dslgEe

parameters, enter a filename that does not 2] nent

aready exists (AvaSoft will add the .txt S

extension), and click Open.

If an existing file is selected, the color

parameters that will be saved are appended to b [P T
thisfile. This way experiments that were saved e e — =
before can be proceeded, using the same output ST T B 5|
file.

Reference Color

Feterense Color- :
i b [Fis O et et gl ot Curient Refmmnce Coko
Salact | [Sebsel Cuneit Referanca Coka rom T.abla] LfEFs 2222 “aREF= | 757 BFREFs |F3:_|'|
Add | (b Cuneit Fiefetance Cokoi o T abis]
[~ Tl New Fefeience ok 10 DB when seaning

W-IEEE i

The reference color can be set to compare the L*, a* and b* color parameters during the online
measurements with the LREF, aREF and bREF of the reference color. The color differences can
be shown during the measurements by dL (=L*-LREF), da (=a*-aREF), db (=b*-bREF) and/or dE
(=0 (dL*+da+db?)).

The reference color can be entered manually under “Current Reference Color” in the figure above,
or it can be selected from a database file. The database fileis alist of reference colors that were
saved before to thisfile, all with a unique ProductlD. By default the name of the database fileis
“empty.pct”. By clicking the DB button, a different database file can be selected, or anew file can
be created.

To start anew database file for saving Operen ___________________________HEH|

reference colors, enter afilenamethat does  zeskenin [ data = & e
not already exists (AvaSoft will add the .pct  [@
extension), and click Open.

To open an existing file smply double click
on the filename, or select it and click the
Open button. The file example.pct can be

found in AvaSoft's main directory (default Bestandsnaam: [example pot Dpenen |
C\SNSFU L L) al’ld Conta| nsa faN Bestandstypen: IHefe!ence Calar Table _"_'I Annilesen I

measured reference colors.
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To select areference color from the database file, click the select button, below of the DB button.

The contents of the database file will be displayed as shown in the figure below:
To select one of the products from the v e s e P[=] E2
ligt, click on one of the numbers (1..11)
in the first (gray) column.

To delete a product from the list, select

Praduct Colar Table Filename:
|l3l Atestidataterample. pot

it and click the delete key on the v | -
ProduciD  |L-REF |aREF  b-REF | Color
keyboard. | | 12 | !
To search for a certain productl D or _ G
ber dick the Find button 2|44 Erm 2370 08 40 [
numoer, ¢ ' 3 |484rm s240 asen s [
To sort the records by ProductID, L- T o aam o [
REF, aREF or b-REF, click on the 5 [543 59740 22910 3s10 S
corresponding column header. A yellow & |588m 52240 7EN 72130
marked ‘1" will be shown in the column Rl T ol o
header. By clicki ng agaln at the header u Bz il O o o -
which is already marked, the sorting - TN
10 |70 33290 38400 27630
which is elreetly merked, 1 0 | -
Irection wi converted. 11|69 rm 2 2aw 250 [N
By clicking the Cancel button, the =

selected product will not be moved to
the current reference color in the SO | K cenest |
LABChart settings dialog, and changes

(e.g. deleting a product from the list) will be ignored.
By clicking the OK button, the current reference color in the LABChart settings dialog is changed
to the color which has been selected.

To add the current reference color (specified in the LABChart settings dialog) to the database
file, the Add button (below of the select button) can be clicked. If the ProductID aready exists, a
didog will be shown in which the choice can be made to overwrite the old color parameters with
the new ones, or to keep the old values for this productID. As an alternative, a reference color can
be added to the database during the online measurements. This can be done only if in the
LABChart settings dialog, the option “Add new reference colors to DB when measuring” is
enabled.

After all settings arefilled in correctly the .
measurements can be started by clicking the OK ==
button, or using the Enter key on the keyboard. A '

shortcut to start measuring with LABChart directly
(omitting the settings dialog) is clicking the

. . . L L Farys ebames
LABChart button in AvaSoft’s main window.
The figure at the right shows al color parameters
and all 3 charts were enabled. The measurementsin :

. . | | o= 030 LNEL = &30
the figure are performed with the Master - P bb « - am aint « dga
spectrometer channel and illuminant D65 hasbeen "=t ™ e b N
selected. The filename to which datawill be saved S SRR
can be found in the lower left corner. L= kil

Pliememe: 05Suneea V500 Telph ldh el s Lalhowye | Lal
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The button bar in the LABChart shows the following buttons:

- The Exit button is clicked to stop the color measurements and return to AvaSoft’s main window.
The white and dark reference buttons have the same functionality as in AvaSoft’s main window.
The “ Save as reference color” button is used to update the current reference color. After clicking

this button, adldog isdi S)| ayed in W& ProductiD alieady exists =] B
which a name for the ProductI D

needs to be entered. If the productiD The preictn [yl alteady Biists

already exists in the database file and The:eunisnt color for this produshD e database i

if the option “Add new reference | LAEF= [5838 | amep- [1089 | pRep- [F285
colorsto DB when measuring” is

enabled in the LABChart settings Do pouwant o gierivite the color above by the riew calor (betow) for this product?
didog, then adidog will be shownin | LREF= [847 | ame= [1071 | bRER- 7256
which the choice can be made to

overwrite the old color parameters

with the new ones, or to keep the old Ste |

values for this productID (see figure

at the right).

The salect button can be used to select a new reference color from the database, as described in
detail on the previous page.

Each time the Save button is clicked, a new record is added to the Filename in the lower |eft
corner. One record contains the following fields: Date, Time, Comments, L, a, b, h, ¢, X, Y, Z,
RefProductI D, Lref, aRef, bRef, dL, da, db, dE, Channel and Illuminant. The Comments field
contains the text that is entered in the dialog that is shown after clicking the Save button.
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4.3.2.2 Time Series
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With time series color measurements, up to 8 color parameters or color differences can be followed

simultaneoudly in a graph against time. The time series settings are defined in the daog above, which is

shown after clicking the Time Series TAB page. The functions F1 to F8 can be selected by clicking the
corresponding TAB sheet at the top of thisdiaog.

Furtheron, anumber of general (function independent) parameters can be entered, below of the
function TAB sheets. The following features can be set separately for all functions F1 to F8:

Spectrometer Channel. If the spectrometer system contains one or more slave spectrometer

channels, the spectrometer channel on which the color will be measured can be selected from the
drop down box at the upper left corner (showing by default “Master”). Make sure white reference
and dark spectra have been saved before for the selected spectrometer channel.

[lluminant. The CIE Standard sources A, B or C or one of the illuminants D50, D55, D65 or D75
can be selected by clicking one of the radio buttons. The default is D65, which is the most widely
used illuminant. It represents the power distribution of average daylight, with a correlated color
temperature of 6500K. The D50, D55 and D75 have correlated color temperatures of 5000K,
5500K and 7500K. The CIE Standard sources A, B or C represent respectively: Incandescent light
(2854K blackbody), Simulated noon sunlight and Simulated overcast sky daylight. Note that there is
no relation between the illuminant chosen here and the light source that is used for measuring the
color of an object. The selected illuminant is used in calculation of the color parameters. These
color parameters will be different if for example A will be selected in stead of D65, just as the
color of an object will look different in average daylight or in incandescent light (2854K blackbody).

Function display settings. For each function, one of the color parameters can be selected.
Functions for which the color parameter has been set to “None” will be disabled. If one of the
color difference parameters (dL, da, db or dE) is selected, the reference color to which the
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measured color needs to be compared needs to be defined as well. Therefore the reference color
definition box (figure below) will be displayed if dL, da, db or dE is clicked.

[ e Sl Cumnrent Reference Color

= DB |File: D testidatatakample. pot
_—J = = _ LREF= [%28  amer- [1045 | pRer- [7155

I
Select | [Select Conent Reterence Calar frarm Tablsd ) |
_ _ FioductiD={velow |
Aidd | [4dd Cunent Astersnce Color to T able) o .

For each function, a different reference color can be selected. A detailed description about the DB,
Select and Add button can be found in the previous section.

The color parameters that have been set in the functions can be displayed graphically against time.
The amount of time that will be displayed at the X-axis can be set manually by clicking the Fixed
radiobutton (see figure below). If set to Auto, the time axis will be set to 1 minute. The Y-Axis can
also be set to Fixed or to Auto. The Auto option will set the Y-axis range to the minimum and
maximum function values that are in the list of measured datapoints.

[ Furdhan DHiplag Saltings
sl [ — -z [Function Value]
I~ Al i+ Fined Ao f* Fieed
i Seconds 95 00
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Function Independent Parameters - Display no graphics to speed up data processing

Below the TAB shests for function definition an option can be enabled or disabled to speed up data
processing by not displaying the graphics during the measurements. If an application requires fast data
processing, this option should be enabled. If saved to an output file, the data can be displayed
graphically after the time series experiment has been ended, as described in section 4.1.3: History-
Display Saved History Graph.

Function Independent Parameters - Save Function Output

The results of atime series color experiment will be saved to an ASCII-file if the radio button “ Save
Function Output” has been selected. A number of seconds between saving can be entered for data
reduction, in case measurements are carried out over long periods. Entering a value of zero resultsin
saving every scan. The name of the file to which the data will be saved, can be changed after clicking
the “Change Output File...” button.
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Last option in the “ Save Function Output” box is to enable or disable the possibility to create a backup
file during the measurements. If this option is enabled, AvaSoft will create a backup file with the same
filename, but with the extension *.bak (also in ASCII). This backup fileis updated every scan and can
be used in case the filename that has been selected has failed to save the data, for instance because of
a power failure during the measurements.

Save Setting/L oad Settings buttons

AvaSoft automatically saves al parameters (color parameters, save options) to the file cootime.ini, and
restores these parameters, the next time AvaSoft is started. With the Save Settings and Load Settings
buttons, it's also possible to save these parameter settings to (and load from) afile with the extension
*.coo. With thisfeature it is possible to save for each experiment a different *.coo file, so it can be
loaded a next time the same settings are required. The left figure below shows the dialog in which the
name of the file can be entered after clicking the Save Settings button. The right figure below, which is
displayed after clicking the Load Settings button, illustrates how to select an earlier saved *.coo file.

|
Enter Color OF Object settings Filename K E Load Color Of Object settings Filename '
Opdaanals [ da -] &f = Zockenie [ da =] & e
1 fisbn Ctnaz 1 fuibn i3z
1 Ham256 =] |abEpellow. coo 1 Hamz5e B |abEyellow. coo
11 I5ja | lsja @ Mew. con
L__'I smaathing |1 smoothirig
|.-__i speed | speed
|1 time |7 time
Bestandsnaam: Dpslaan I Bestanidsnaam: llabEyeIIow.coo DOperien

Opslagh als bope! iCFﬂOf Of Dbject Settings Filss _"_'I Annuleren I Bestandstypet! iC_oIor Of Obiect settings Filss _"_'I Arinuleren |

After the definition of one or more functions, the OK button is clicked to start measuring, the
CANCEL button to leave the diadog and return to AvaSoft’s main window.

After starting the color measurements by clicking OK, the output of the selected color parameters will
be displayed against time. If the option “Display no graphics to speed up data processing” has been
marked in the function entry diaog, the function output will be shown by numbers only, which are
updated each time anew scan is saved to the output file.

There are six buttons at the top of this window (see figure below): an Exit button, a Pause/Start button,
a Save Reference button, a Save Dark button, an Info button and a Print button.

If the red Exit button is clicked, the time measurements are ended and the main window and menu is
activated. The yellow Pause button can be used to stop the time measurements temporarily. After
clicking the Pause button, data acquisition stops and the text on the button changes to a green Start. If
the Start button is clicked, data acquisition is activated again and the text changes back to the yellow
Pause again.

The Save Reference and Save Dark buttons have the same functionality asin the main window.

The Info button shows the dialog, in which &l parameters can be viewed (not edited) while the
measurement is running.
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By clicking the Print button, the
graphics that are displayed can be
printed during the run. First the
printer specific dialog showsup in
which the print options can be set.
For example, if only one graph of
the four in the figure above need
to be printed, this graph can be
selected by the page(s)
radiobutton. All graphics are
printed full size on adifferent

page.

At the right top of each graph, a
color indicator panel shows the
color of the sample being
measured. If the function output is
acolor difference vaue, like dE in the figure above, then a second color indicator panel is shown for
the reference color.

If time measurement data have been saved, the resulting ASCII file can be displayed graphically by
sdlecting this file in the didog that is shown after clicking the menu option: Application-History-Display
Saved History Graph.

After clicking the “Open” button in this diaog, the function output is displayed against time. Both X-
and Y -axis are set to their full scale, which is determined by the minimum and maximum vauesin the
list.

Zoom features

In each graph the same zoom features apply as in the main window (except for scaling the Y -axis with
the mouse wheel). However, zooming in over the X-axis while the measurement is running and the X-
axisis dready scrolling will not be possible, because in that case the X-axis is updated with each new
scan. Clicking the pause button to take a snapshot will solve this problem.

Zoom in: select aregion to be expanded to the full graph. To sdlect this region, click the left mouse
button in the white graphics region and drag it downwards and to the right. After releasing the left
mouse button, both the X- and Y -axis will be rescaled to the new values of the selected region.

Zoom out: drag with the left mouse button within the white graphics region, but in stead of dragging
the mouse downwards and to the right, drag it into another direction. After releasing the mouse button,
both the X- and Y -axis will be reset to their default values.

Move X-Y: dragging with the right mouse button results in moving the complete spectrum up or down
and to the left or right.
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4.4 Applications: Absolute Irradiance Application
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AvaSoft-IRRAD has been devel oped to perform on-line absolute irradiance measurements with an
Avantes spectrometer system. A calibrated light source HL2000-CAL or DH2000-CAL with known
energy output (in pWatt/cn’/nm) is used as a reference. Also the calibration of an Avantes
spectrometer system can be done in our cdibration lab, after which this calibration can be loaded.

Color of light parameters can be expressed by the chromaticity coordinated X, y and z. These
chromaticity coordinates are obtained by taking the ratios of the trisimulus values (X, Y and Z) to their
sum. The tristimulus values X, Y and Z and the spectra irradiance are computed in a wavelength range
from 380 nm to 780 nm, using a5 nm interval. These parameters, as well as the coordinates u and v
and the color temperature of an externa light source can be calculated and displayed in reaktime.

The same experimental set up (spectrometer with fiber optics and cosine corrector or integrated
sphere) is used to calculate the intensity of the light to be measured. The calculated output can be
displayed and saved in two ways.

In the main Window the data is displayed as spectral irradiance in pWatt/cmf/nm versus
waveength, like in the graph above. Further, the result of up to 10 of the following output
parameters is displayed in a separate window: radiometric quantities pWatt/cm?, pJoule/en?, pWatt
or pJoule, photometric quantities Lux or Lumen, color coordinates X, Y, Z, X, Y, z, u, v and color
temperature.

In Time Measurement mode, up to 8 functions can be displayed smultaneously against time. For
each function, a different radiometric, photometric or color coordinate output parameter and/or
wavelength range may be selected, as well as a different spectrometer channel.
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4.4.1 Quick Start

Quick Start (1): Perform absolute irradiance measurements using a calibrated lamp

1
2.
3.

10.

11

Start the AvaSoft software, and click the Start button in the main window.
Connect afiber to the Spectrometer input port.

Adjust the Smoothing Parameters in the Setup menu to optimize smoothing for the Fiber/Slit
diameter that is used.

Set up the experiment such that the other end of the fiber with CC-3 cosine corrector points at the
light source to be measured (use afixture for the best results). Try to adjust the integration time,
such that the maximum count over the wavelength range is around 3500 counts. It's also possible
to let AvaSoft search for an optimal integration time by clicking the * 2AC’ button, or by using the
menu option Setup-Options-Auto Configure Integration time. The integration time that isused in
this experiment does not necessarily needs to be the same as the integration time that is used
during the intengity cdibration.

Turn on the reference light source (e.g. HL-2000-CAL) and connect the other end of the fiber to
it. If acosine corrector is used at the end of the fiber, mount it directly on the reference light
source.

Try to adjust the integration time while looking at the reference light, such that the maximum count
over the wavelength range is around 3500 counts. It's also possible to let AvaSoft search for an
optima integration time by clicking the * 2AC’ button, or by using the menu option Setup-Options-
Auto Configure Integration time.

Select the calibration lamp and enter the diameter of the fiber that is used, as described in section
4.431and 4.4.3.3.

Verify that the calibration lamp is ON for at least 15 minutes, and save a reference spectrum
(white button, or menu option File/Save/Reference).

Turn off the calibration lamp. The spectrum should appear flat, near the bottom of the scale. Save
adark spectrum. (black button, or menu option File/Save/Dark).

Select the menu option “ Absolute Irradiance measurement/Perform Intensity Calibration/Start
intensity calibration” to start an intendity calibration. First a dialog shows up to ask for a
confirmation that current dark and reference datasets are correct. Click yes to confirm. Then a
dialog shows up in which the current settings in this intensity cdibration are shown. If the
calibration has been performed with diffuser, the intensity cdibration data will be saved to an
ASCII file with extension *.dfr, with bare fiber this extension will be * .fbr. The name of the
intengity calibration file can be entered after clicking the “Save As’ button.

Switch to irradiance mode to view the intensity of the calibration light source. Note that small
changes in integration time will have no effect on the intensity curve, although it does effect the
scope data. With an integration time shorter than the integration time during calibration, the noise
will increase. With an integration time longer than the integration time during calibration, be careful
not to overexpose the spectrometer. If the integration time used in the experiment is different from
the integration time during the calibration, the dark spectrum in the experiment needs to be saved.
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To measure irradiance output in the experiment, set up the same experiment as under point 4, enter
the integration time that was found under point 4 (or determine a new one in Scope mode), block
the light path to the spectrometer, and save a dark spectrum. Then select one of the irradiance
output parameters as described in section 4.4.4. If the irradiance of the light to be measured needs
to be displayed against time, use the time measurement set up, as described in section 4.4.5.

The intensity cdibration as performed under point 10 can be loaded in future experiments by
selecting the option “Load Intensity Cdibration”, as described below under Quick Start (2). After
loading an intensity calibration, a dark spectrum needs to be saved before switching to Irradiance
mode.

Quick Start (2): Perform absolute irradiance measur ements by loading an intensity

calibration

1 Start the AvaSoft software, and click the Start button in the main window.

2. Connect afiber to the Spectrometer input port.

3. Adjust the Smoothing Parameters in the Setup menu to optimize smoothing for the Fiber/Slit
diameter that is used.

4. Set up the experiment such that the other end of the fiber with CC-3 cosine corrector points at the
light source to be measured (use a fixture for the best results). Try to adjust the integration time,
such that the maximum count over the wavelength range is around 3500 counts. It’'s also possible
to let AvaSoft search for an optimal integration time by clicking the * 2AC’ button, or by using the
menu option Setup-Options-Auto Configure Integration time.

5. Select the menu option “ Absolute Irradiance Measurements/Load Intensity Calibration”. A dialog
shows up in which the intensity calibration file can be selected. Select the file and click the open
button. A message will show information about the spectrometer channel for which the calibration
has been loaded and the name of the calibrated lamp which has been used during the calibration.

6. Block the light path to the spectrometer and save a dark spectrum. (black button, or menu option
File/Save/Dark).

7. To measure irradiance output in the experiment, set up the same experiment as under point 4, and

60

switch to irradiance mode. Select one of the irradiance output parameters as described in section
4.4.4. If theirradiance of the light to be measured needs to be displayed against time, use the time
measurement set up, as described in section 4.4.5.
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4.4.2 Load Intensity Calibration

By sdlecting the menu option
Application-Absolute Irradiance
Measurement-Load Intensity
Cdibration, an intensity calibration that
was saved before can be loaded. An
intengity calibration file contains the data
which is necessary to convert the Scope
datato Irradiance data. If the
spectrometer system has one or more
dave channdls, it isimportant to know
that the calibration data for each
spectrometer channel are saved in a
separate file. To measure irradiance

Select Intenszity Calibration File EE
Zoekenin | 3 dats ENENE =
1 fwhm [ time
_1 Ham25E sz
|1 leja B 0207201 -M aster-UWAS  die
| Mieuwe map !3] 0211201 Slave IS, dr
|1 smoothing Lﬂ;] taztermew dfr
|1 speed !2] SlavelMew.dfr
Bestandsnasm: iD2J1 2071 M aster-LNWVIS. dir DOpensn
Bg;fanﬂélgqen! llntgnsit_l._J Calibration Files _"'_'I Arnileren |

data at more spectrometer channels simultaneously, the calibration files for each spectrometer channels
needs to be loaded first. After loading the intensity calibration file(s), a new dark spectrum needs to be

saved.

4.4.3 Perform Intensity Calibration
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4.4.3.1 Select Calibrated Lamp

Before an intensity calibration can be
performed, a calibrated lamp needs to
be selected. Thisis done by selecting
the menu option “Application-Absolute
Irradiance Measurement-Perform
Intensity Calibration-Select Calibrated
Lamp. All other submenu’s under
Perform Intensity Calibration will not
be available until the calibrated lamp
has been selected. After the
calibration file has been selected, the
data can be viewed, edited and/or
saved under a different filename with
the next submenu option: View/Edit
Lamp Data.

Mar-02
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Zoskenin | ‘23 SWEFULL peakhack

- g dblEzl

] data

@ Example:mp

Bestandsnaam:

|200204-C03 Imp

DOpenen

Bestandstypen:

|L_am|:u Files

_':l Annuleren |

AvaSoft 5.1 FULL manual.doc

61

Avantes

website: http://www.avantes.com

email: Info@avantes.com



aYlntes

4.4.3.2 View/Edit Lamp Data (0§ Vir-w/E st Lamp Caiibration Diata B[ |
Cabrahion Fiename:
NS R LL preaah raech OECOHA-CS hp
The data of the calibrated light source can be viewed
and/or edited by clicking the menu option Application- i muelengih jor] ety folemthoen] =]
Absolute Irradiance Measurement-Perform Intensity i’?ﬂ j],';f; —'
Cdibration- View/Edit Lamp Data. A diadog with the ﬁ? ﬁﬂ
intensity versus wavelength values for the selected i nzrI
caibration light source is shown. S s
If needed, the data can be ediited and saved under i s
another filename by clicking the Save As... button. fLE 3:‘;’;?
Before the changed data takes effect, the new 5 05
filename needs to be loaded with the Select lamp nu fh
option described above. fﬁ?. ﬂ'?.ﬂa
If the close button is clicked, AvaSoft returns to its A DB =
main menu and the data will not be saved. e el |

4.4.3.3 Select Fiber Diameter

The diameter of the fiber or cosine corrector can be entered in a dialog which is shown after the option
Application-Absolute Irradiance Measurement-Perform Intensity Calibration-Select Fiber Diameter is
clicked. For a CC-3 cosine corrector, the diameter to be entered is 3900 micron.

The fiber diameter is used if one of the following output parametersis selected: Lumen, pWatt or
pJoule.

As described in the didog as well, it isimportant that the fiberoptic setup that is used during the
calibration, is the same as the fiberoptic setup in the experiments.

4.4.3.4 Start Intensity Calibration

The following datasets are needed before an intensity calibration can be started (see also the quick
start(1) in section 4.4.1):

Reference dataset, taken while looking at the calibration lamp
Dark dataset, taken with calibration lamp off.

If the datasets are not available, performing an intendity calibration is not possible. In this case a dialog
shows up with the following information:
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Information

the reference and dark data that have been saved befare.
Save reference ahd dark data {3z deseribed-in the maniua))
then perfom the intersity calibraticn '

\i&) T pertorm an interzte calibraticn SsaSoft will use

If reference and dark datasets are available, a dialog shows up which asks for a confirmation that the
current reference and dark data were saved as described in the quick start section 4.4.1 (reference
while looking at calibration lamp and dark with lamp off) and at the same integration time as in the
current setting.

Information

(=% Taperfom an rkersi calibration; AyvaSoft will uss:

\:!"‘} the reference and dark: data that have been saved before,
Chek ez ifcomect reference and dark data have been taken
[as desciibed in the manuall al cument integrabion time.
Click Mo taabort; o

After clicking the Yes button, adialog shows up in which the current settings in this intensity
caibration are shown. If the calibration has been performed with diffuser, the intensity calibration data
will be saved to an ASCII file with extension *.dfr, with bare fiber this extension will be * .fbr. The
name of the intensity calibration file can be entered after clicking the “Save As’ button.

The following data will be saved to the intengity cdibration file:

- Nameof Ilght source cdlibration [ Save Intensity Calibration =] EE
file (*.Imp)

Cahbiation light source used in thiz calibration:

- Spectrometer channel [200208-ce3m.
(O=Madter, 1=Savel etc..)

- Integration time in milliseconds

Select fiberoptic-getup used in this calibration:

T |ntensiby Calibration performed with bare Hiber

- Diameter of Fiber optic surface & ntensity Calibration pertormed with diffusor

(section 4.4.3.3) Fibier/Diffuzar diamster 3300
- TOTAL_PIXELS (=2048 for B e et
AVS-SZOOO Vdu Whl Ch aram 3 In 15 intensity cahbration:
repre%nt thg dyn:rs’nlc range Spectrometer channel- |Masler Feal Iﬁtagraticrhth'rne:.i‘lﬂﬂ mmillisgzonds:
(reference minus dark data) at
each pixel during the intensity Save s, I

cdibration, divided by the

intengity of the calibrated light
source that was used.

After an intensity calibration has been performed or loaded, the submenu options “ Select Output
Parameter(s)” and “ Time Series Measurement” become available.
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4.4.4 Select Output Parameter (s)

After an intendity calibration has been performed or loaded, the menu option Application-Absolute

I rradiance M easurement-Select Output Parameter(s) becomes available. With this option, the output of
up to 10 irradiance parameters can monitored simultaneoudly. The calculations for the irradiance
parameters can be applied to online measured irradiance spectra at one or more spectrometer
channels, but also to irradiance

Spectra that were Saved Iladlance Select Dutput Parameters [ _ O] =]
before An e)(ampl e Of the Enable. Spectrum Output Parameter Wavelength range
dialog thet is shown after 1. M [Master =] [iwatler =] Fom[5000 | to 600D nm
clicking the “ Sdlect Output 2. M [Slavel =] |wwatiorr =] From [5000 to [500,0 nm
Parameter(s)” menu option can 3. M [avenNTESODIZ =] [uwat/ert =] From [5000 to 00,0 nm
be found at the right. In this 4. M [aventEsoote x| [uwat/orr =] Frem [5000 to [500,0 nm
example, one of the irradiance SL e = =l fom 11 — I_'??In e

b IMaster :J ILux _vj From I_i-;"J 0 to I.?.;:'J ] nm
parameters (pWatt/cmZ P [Master =] [ =] From [300 0 to [0 nm
de%’] 500 and 600 nm) h$ 8. IMaster _VJ ILux _vj From I.'i:ﬂ'J 0 to I'.?S'J 0 ‘nm
been defined for 4 different U i = [ow =] Fem[Ei0  te[oo0 | nm
SpeC'[I’a (M aStel’, S a\/e:l., and 10.1 IMaster _v'_! ILUH _vj From I.'ﬂ:ﬂ'J il to I'.?S'J ] ‘nm
two spectra that were saved

before: AVANTES0016.IRR =
X C 99{I
and AVANTES0017.IRR. To =

be able to select the spectra that were saved before in this dialog, these spectra need to be displayed in
the main window (use the menu option “File-Display Saved Graph” to do s0).

One of the 15 different irradiance output parameters can be selected. For some of these parameters,
the wavelength range needs to be specified. For others, the wavelength range is fixed from 380 to 780
nm, according to the definition of the parameter. Since the calculation of all parameters is based on the
[rradiance spectrum, we will first define how this irradiance spectrum is determined:

In Irradiance Mode, the radiance at pixel n is calculated using the sample and dark data setsin the
experiment and the reference and dark from the intensity calibration in the following equation:

|, = Caldata, « rsample, - dark, g* factor
grefcaln - darkcal , &

Caldata, represents the intensity of the calibrated light source at pixel nin pWatt/cnf/nm. The factor
compensates for the difference in integration time between experiment and intensity calibration. In
earlier versions of AvaSoft, one of the following parameters could be selected: pWatt/cn?, pJoulelent,
MWaitt, pJoule, Lux or Lumen. The definition for these parametersis given in following table:
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Parameter Wavelength range | Description

HWatt/cr’ To be specified Integration of |, over the wavelength range

pJoule/en To be specified Integration of |, over the wavelength range, multiplied with the
integration time

UWaitt To be specified Integration of |, over the wavelength range, multiplied with the fiber
or cosine corrector surface

ploule To be specified Integration of I,, over the wavelength range, multiplied with the fiber
or cosine corrector surface, and with the integration time

Lux 380 — 780 nm Integration of |, between 380 and 780 nm, multiplied with the
Luminous efficacy curve (see figure below)

Lumen 380— 780 nm Multiplication of Lux with fiber or cosine corrector surface in nt

700

Luminous efficacy curve

600

500

400

300

480 530 580

Wavelength [nm]

630 680 730 780

In AvaSoft verson 5.1, the following “ Color of Light” parameters were added: X, Y, Z, X, Y, Z, u, v and
the Color Temperature.

The color of light can be expressed by the chromaticity coordinates x, y and z. These chromaticity
coordinates are obtained by taking the ratios of the tristimulus values (X, Y and Z) to their sum:

= L — Y Z
S (X+Y+z YT x+y+2) 2T IX v +2)
Y+ (X+Y+2) (X +Y+2)
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Thetrisimulus values X, Y and Z are computed by:

X=al, *x Y=al, *Yy, Z=al, *z
where:
[l = Spectral irradiance at wavelength |
X.,¥,3 = CIE 1931 Standard Observer value (2 degrees angle) at wavelength |

The tristimulus values X, Y and Z and the spectral irradiance are computed in a wavelength range from
380 nmto 780 nm, using a5 nminterva.

The CIE1960 UCS color coordinates u and v are calculated by:

_ 4x oy

(- 2x+12y +3) (- 2x+12y+3)

The equation that is used for caculating the color temperature is emperical and assumes a black body
radiator:

p = ((x-0.332)/(y-0.1858))
Color Temp =5520.33-(6823.3* p)+(3525* p°)-(449* p°)

If for one or morerowsin

the Output Parameters s M..wy_gh__r e
Dialog al columns ) WA VEATESARGE .

(Enable, Spectrum,
Output Parameter and if
relevant, the wavelength
range) arefilledin
correctly, clicking the OK
button results in showing
the calculated valuesin a
smdl window at the
bottom right end of the
screen. To view the
definition of the output
parameters that belong to
these numbers, the
horizontal scrollbar can be
used, or the left sde of : :
the window can be T T T
dragged to the left to expand the window size.
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445 Time Series Measurement
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After an intendty cdibration has been performed or loaded, the menu option Application-Absolute
Irradiance M easurement-Time Series Measurement becomes available.

With time series irradiance measurements, Up to 8 irradiance parameters can be followed
smultaneoudly in a graph against time. The time series settings are defined in the dialog above, which is
shown after clicking the “A pplication-Absol ute Irradiance M easurement-Time Series Measurement”
menu option. The functions F1 to F8 can be selected by clicking the corresponding TAB sheet at the
top of thisdidog.

Furtheron, a number of genera (function independent) parameters can be entered, below of the
function TAB sheets. The following features can be set separately for all functions F1 to F8:

Irradiance Parameter. Per function, one of the 15 available irradiance parameters, which have
been described in the previous section, can be selected. The function numbers for which the
“None” option has been selected will be disabled.

Spectrometer Channel. If the spectrometer system contains one or more slave spectrometer
channels, the spectrometer channel on which the irradiance will be measured can be selected from
the drop down box at the left (showing by default “Master”).

Wavelength range. If one of the following irradiance parameters has been selected: uWatt/cn?,
pJoule/c?, pWatt or poule, the wavelength range needs to be specified over which the irradiance
spectrum will be integrated (see previous section). For al other parameters, the wavelength range
isfixed to 380 to 780 nm, according to their definition.
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The irradiance parameters that have been set in the functions can be displayed graphically against
time. The amount of time that will be displayed at the X-axis can be set manually by clicking the
Fixed radiobutton (see figure below). If set to Auto, the time axis will be set to 1 minute. The Y -
Axis can aso be set to Fixed or to Auto. The Auto option will set the Y-axis range to the minimum
and maximum function values that are in the list of measured datapoints.

Function Independent Parameters
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Function Independent Parameters - Display no graphics to speed up data processing

Below the TAB sheets for function definition an option can be enabled or disabled to speed up data
processing by not displaying the graphics during the measurements. If an application requires fast data
processing, this option should be enabled. If saved to an output file, the data can be displayed
graphicaly after the time series experiment has been ended, as described in section 4.1.3: History-
Display Saved History Graph.

Function Independent Parameters - Save Function Output

The results of atime series color experiment will be saved to an ASCII-fileif the radio button “Save
Function Output” has been selected. A number of seconds between saving can be entered for data
reduction, in case measurements are carried out over long periods. Entering avaue of zero resultsin
saving every scan. The name of the file to which the data will be saved, can be changed after clicking
the “Change Output File...” button.

Last option in the “ Save Function Output” box is to enable or disable the possibility to create a backup
file during the measurements. If this option is enabled, AvaSoft will create a backup file with the same
filename, but with the extension *.bak (also in ASCII). This backup file is updated every scan and can
be used in case the filename that has been selected has failed to save the data, for instance because of
a power failure during the measurements.

Save ICF/Load | CF buttons

AvaSoft automatically saves al parameters (irradiance parameters, save options) to the fileirrtimeini,
and restores these parameters, the next time AvaSoft is started. With the Save ICF and Load ICF
buttons, it's aso possible to save these parameter settings to (and load from) afile with the
extenson*.icf. With this feature it is possible to save for each experiment a different *.icf file, so it can
be loaded a next time the same settings are required.

After the definition of one or more functions, the OK button is clicked to start measuring, the
CANCEL button to leave the diadog and return to AvaSoft’s main window.
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After starting the irradiance measurements by clicking OK, the output of the selected color parameters
will be displayed against time. If the option “Display no graphics to speed up data processing” has been
marked in the function entry diaog, the function output will be shown by numbers only, which are
updated each time a new scan is saved to the output file.

There are six buttons at the top of this window (see figure below): an Exit button, a Pause/Start button,
a Save Reference button, a Save Dark button, an Info button and a Print button.

If the red Exit button is clicked, the time measurements are ended and the main window and menu is
activated. The yellow Pause button can be used to stop the time measurements temporarily. After
clicking the Pause button, data acquisition stops and the text on the button changes to a green Start. If
the Start button is clicked, data acquisition is activated again and the text changes back to the yellow
Pause again.

The Save Reference and Save Dark buttons have the same functionality asin the main window.

The Info button shows the dialog, in which al parameters can be viewed (not edited) while the
measurement is running.

By clicking the Print button, the
graphics that are displayed can be
printed during the run. Firg the

which the print options can be st. - _

printer specific dialog shows up in

For example, if only one graph of the  p———
four in the figure above need to be :
printed, this graph can be selected by
the page(s) radiobutton. All graphics
are printed full size on a different
page.

If time measurement data have been
saved, the resulting ASCII file can be
displayed graphicdly by sdecting this
filein the dialog that is shown after
clicking the menu option: Application-
History-Display Saved History

Graph. After clicking the “Open” button in this diaog, the function output is displayed against time.
Both X- and Y-axis are set to their full scale, which is determined by the minimum and maximum
vauesin thelist.

| | W ] &

Zoom features

In each graph the same zoom features apply as in the main window (except for scaing the Y -axis with
the mouse whedl). However, zooming in over the X-axis while the measurement is running and the X-
axisis aready scrolling will not be possible, because in that case the X-axis is updated with each new
scan. Clicking the pause button to take a snapshot will solve this problem.

Zoom in: select aregion to be expanded to the full graph. To select this region, click the left mouse
button in the white graphics region and drag it downwards and to the right. After releasing the left
mouse button, both the X- and Y -axis will be rescaled to the new values of the selected region.

Zoom out: drag with the left mouse button within the white graphics region, but in stead of dragging
the mouse downwards and to the right, drag it into another direction. After releasing the mouse button,
both the X- and Y -axis will be reset to their default values.

Move X-Y: dragging with the right mouse button results in moving the complete spectrum up or down
and to the left or right.
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4.5 Applications: Process Control Application

Avasoft Process Control alows you to operate digital outputs corresponding with preset levels of your
history channels. Y ou can use dl eight history channels, as well as the output functions of the Time
Series from both the Color and the Irradiance applications.

AvaSoft supports the PCI-6503 card from National Instruments, and uses 17 of the maximum of 24
digital output channelsthis card offers.

The driver- and testsoftware that comes with this card is called NI-DAQ. National Instruments advises
you to ingtall this software prior to ingtaling the hardware.

The card’ s user manual is aso available on the NI-DAQ CD-ROM, in pdf format.

451 Installation of the NI-DAQ software

Installation of the NI-DAQ software is done by inserting the CD-ROM and running the ingtallation
software by choosing “Install NI-DAQ” from the menu. AvaSoft 5.1 has been tested with NI-DAQ
version 6.9.1.

National Instruments offers the latest version on their web-site via:

ftp://ftp.ni.com/support/dag/pc/ni-dag/

4.5.2 Installation of the PCI-6503 hardware
Please install the PCI-6503 card in an available PCI dot inside your computer.
453 Configureand test the PCI-6503 card

After NI-DAQ has been ingtalled, you can run the Measurement and Automation Explorer by clicking
it'sicon on the desktop to verify correct instalation.

ol
File Edit View Tools Help

:
Hd National Instruments

Data Meighborhood R

Devices and Interfates Measurement & Automation

H -{mm| PCI-6503 (Device 1)

(38 scales Exp I orer
(@ Software -

= .g Remote Syskems

What 1s Measurement & About MA% Help

Automation Explorer?
tA displays an
interactive task listinthe
right side of the MaAX

| winclow to guide you

| through configuration and
basictasks.

Measurement & Autamation
Explorer (MAX) pravides
access to all your National
Ingtruments DAG, GFIB, IMAG,
V1, Motion, VISA. and Vel |
devices, With Measurement 8, | ¥ Toleam aboutany
Autarnation Explorer, you can task onthe list, click on
it

—_ P =
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You can aso test the different i 2 x|
outputs channelswith this NATIONAL Device Name Device Murnber

program by running the Test INSTRUMENTS'  [Foiee03 fi

Pane application. Right click .

the PCI-6503 in the Devices Ditale |

and Interfaces tree and select i Digits! Input

Test Penel | 90000000

The Output Port and Line " P
Numbers for the different Hiske st | —
channds are listed in the table LineMumber 7 6§ 4 3 2 1 0 e
below. Go to the Digitd ST = Emor
OUtpUt section, select the Dutput Park PR SRY Eiror Codes... |
correct Output Port and Line [ ) W w W w W m W m

Number and click the Write e

Output button. This will set the S| 33 2D DD DD

Corrajondi ng d| g”:d Output Line Mumber 7 B 5 4 3 & 1 ]

high. Desdlect the Line Close
Number box and click the

Write Output button to set the output low.

Pin assignments of the

PCl - 6503 card:

PC7 1 2 GN\D

PC6 3 4 GN\D

PC5 5 6 G\D

PC4 7 8 GN\D

PC3 9 10 GN\D

PC2 11 12  G\D

PCL 13 14  G\D

PCO 15 16  G\D

PB7 17 18 G\D

PB6 19 20 GN\D

PB5 21 22 G\D

PB4 23 24  GN\D

PB3 25 26 GN\D

PB2 27 28 G\D

PB1 29 30 GN\D

PBO 31 32 GN\D

PA7 33 34 G\D

PA6 35 36 GN\D

PA5 37 38 G\D

PA4 39 40 G\D

PA3 41 42  G\D

PA2 43 44  GN\D

PAL 45 46  GN\D

PAO 47 48 G\D

+5V 49 50 G\D
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PCl - 6503 signals used by AvaSoft Process

Contr ol

F# connect or NI - DAQ NI - DAQ

pin port line

1 max 1 2 7
m n 3 2 6

2 max 5 2 5
m n 7 2 4

3 max 9 2 3
m n 11 2 2

4 max 13 2 1
m n 15 2 0

5 max 17 1 7
m n 19 1 6

6 max 21 1 5
mn 23 1 4

7 max 25 1 3
m n 27 1 2

8 max 29 1 1
m n 31 1 0

scan 47 0 0

4.5.4 Usingthe Process Control Application in AvaSoft

The Process Control application needs to be activated by selecting * Application’, ‘ Process Contral’,
‘Enable’. A checkmark will appear before the menu entry to show that the option is enabled

%l Avasoft© 5.1 Full - 2002 Avantes

Fle Setup Wiew | Application Help

Start History 3 = .
| . Wavelength Calibration 3 | |I| E _)Ii(_ L) .ﬁ-'lf | b
Integratiorctime (M=l Color Measurement Wsvelength [nim]; %EE._;J,_

Pro kel 2
Absolute Irradiance Measurement: k
4,000 - Excel Cutput k |

BT

Digital Sukput Settings

3,400 -

To set minimum and maximum threshold vaues for each of the History functions, select ‘ Application’,
‘Process Control’, *Digital Output Settings .
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=101xl} The box shows 16 vaues, corresponding with a minimum
and maximum threshold value for the 8 history channels. All
History Threshold Values 16 values can be edited by clicking them with the mouse.
Chan # Min Max After selecting OK, the settings are written to a binary file

1 called ‘digita.ini’.

1050. 1950. The minimum and maximum threshold vaues are indicated in
the history graphs with horizontd lines. If the history function
output value exceeds the maximum value or is smaller than
the minimum value, the corresponding output pin will be set
high.

iio0. 1200.

1150. 1830.
1200. 1800.
1250. 1750.

1300. 1700,

Pin 47 (PAOQ, port 0, line 0) can be used to test system
integrity. For each two consecutively arriving scans, one will
result in a high sgnd to pin 47, and the other will result in a
low signd to pin 47. This way, your application can test for
e.g. a hardware mafunction, power failure or software
crash, which would cause the state of the digital outputsto

2 2 o 8 2 8 9
e 2 o 9 9 g 2

(== (U - - N % o BN - S FE [ ot

1350. 1650.

?TTﬁKmTH Cmﬁd

be erratic.

An example of running the History Channel functions together with the Process Control application is
shown below.

TP 1 ] I 6

a9 0Y S0 | DYt S | W s o appicia—] Tl [l (R L et et

In this example, two History Channel functions were defined. The threshold values for function F1
were set at 1000 and 1500, for function F2 at 0 and 100. These values are represented by the
horizonta lines in the graphs.
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4.6 Applications: Excel Output

AvaSoft XLSis an add-on application that enables Avasoft Full to output history channel data and/or
compl ete spectra to Microsoft Excel.

It uses OL E-Automation, which is atechnology that enables AvaSoft to remotely control Excdl,
opening sheets and copying datainto cells.

On modern hardware, we have been able to copy complete 2048 pixel spectrato Excel with aslittle as
50 msec. overhead per scan.

4.6.1 Select Source Data

Besides enabling Excel

. —ioix|
output, you will haveto Aol lis IR I | e Ife |
select your source data. S |
Thisis donein the same = o “ Inizgnl C lsDened 6 SR Pes
way it would be done
without the Excel Output :':‘“f.a;;:dm I~ Ahathance ™ Trasumbacs ~ Inaderce |
option, with the input e
screens you use to define Spectiometer Channe! Wlavelengll doe fonl | _ .
History Channel Functions, FETT = Fiem a3 T {0 Hi ol pechs 1o cisga [
and Time Seriesin the Color
and Irradiance applications.
The only differenceisthe
‘ Save Function Output’ box,
which is not used by the
EXCd Output Optl on. Th|S T : Displaw Mo Graphics To Epsad Ui Diaks Proosszing
part is repla:ed by a ?:‘ﬁljnfgll?\:fgﬁnn[Il.illul
separate did og, which will L FHENRCR SR
be described under
‘Settings . Lok | Xcmed | Swebicr | Loadic

4.6.2 Enable Excel Output

Enable the option by selecting * Application’, * Excel Output’, ‘Enable’.
A checkmark will appear before the menu entry ‘Enable’ to show the status of the option.

W@ AvaSoft® 5.1 Full - 2002 Avantes
File Setup View | Application Help

5tar1| . Histarsy » | [ﬂ E_}ﬁ

Mavelength Calibration L -
Intedrationctine {ms]  Calor Meazirement Wigvelencth

Process Control
Absolute Irradiance Measurement:

Setinigs
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AvaSoft will write the data to three differently formatted sheets, depending on user input in History
Channedl Function Entry and the Settings dialog .
Y ou can enter the Settings dialog by selecting ‘ Application’, ‘Excel Output’, ‘ Settings .

4.6.3 Settings

Em:el Automation [ =lOl =]

—Cilact Mode

" Export a fived number of scans to Excel

(+ Continuoushy ovenwrite data to a fived position in an existing workboak:

~Espotbode——————  Continuousbode————————

e (e e Iq.:.g_].ju \wtorkbook |
|ratenval [Seo: | Ii'u _Sé:]ﬁt_:l Fila |

o | cencel |

First, select the mode you want.

Export mode

Y ou can select Export Mode by selecting the top radio button. In this mode, a predefined number of
scans will be logged to new worksheets that Excel will open.

Depending on your choice of history channel, one of two formats of sheet (or both) will be opened by
Excdl.

If you select regular history channels, without selecting ‘ View Spectrum’, the sheet will be formatted
horizontally, with the program adding a new row for each measurement written.
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The sheet will be called ‘ AvaSoft Data , the columns contain the following data:

Column A contains a data/time value, formatted as ‘ dd:mm:yyyy hh:mm:ss'.

Thisis afloating point value, in which the integer part is the day number, starting at January 1, 1900
with day 1. The fractional part represents a decima time value, where 0.5 is 12:00 h. noon and 0.75 is
18:00 h.

Thisway, differencesin date/time can be readily calculated by subtracting vaues, which would be
much more difficult if this was atext representation.

Column B contains atime value, representing the elapsed milliseconds since midnight. This value does
not have a one millisecond resolution. Remember that Windows is not a real-time operating system. It
can, however, be used as a reasonably accurate indicator of the time that passes between scans.

Columns C through J contain the 8 different History Channel values. For unselected History Channels,
avaue of 0 will be entered in the shest.

If you select ‘View Spectrum’ in your choice of History Channels, the sheet will be formatted

verticaly. As Exce only offers 256 columns per sheet, we need to write a spectrum (which can hold
more than 2000 pixels) in a column instead of a row, and add more columns as time passes.
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Since there is a maximum of 256 columns per sheet, new sheets will be added after column 256 (‘1V’)
isfilled.

Thefirst sheet will be called ‘F1’ for history channd 1, ‘F2' for history channel 2, etc.If extra sheets
are added, a suffix will be added to this name, eg. F1_01, F1_02 etc.

If the function type “View Spectrum” has been selected for more than one History Channel Function
(e.g. Master channdl for F1, Slavel channel for F2), then the different history channel sheets (named
F1 and F2) are located in separate workbooks, and must be saved under separate filenames. Thisis
also the case for the sheet with 8 History Channel values, described before.

Rows 1 and 2 contain the date/time stamp and the elapsed millisecond value, as described in the
previous section.

Column A of the first sheet holds the wavelength scale. The wavelength range matches the
wavelength range as specified in the History Channel Functions.

The lower left half of the Settings dialog can be used to enter the number of scans you want to export
to Excel, and the time interval (in seconds) between two scans you want to log.
Default vaues are 1000 scans and no interval, meaning as fast as possible.

Continuous Mode

Y ou can select Continuous Mode by selecting the bottom radio button. In this mode, data will be
written to a single sheet, each scan overwriting the previous one.

In the lower right part of the Settings dialog, you can select the workbook the sheet will be added to,
thereby enabling you to use your own caculations and graphs in Excel on live data from AvaSoft.
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Pressthe ‘ Select File' button to select the workbook. Please save an empty workbook using Excdl if
you don’'t have a previous workbook to open.
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AvaSoft will check if a sheet named ‘ AvaSoft Data is present, and will add this sheet if it is not
present. Thisway, links to the sheet can be preserved between sessions.

The sheet contains the following data, at fixed positions:

A3 : Date/ Time stamp

Thisis afloating point value, in which the integer part is the day number, starting at January 1, 1900
with day 1. The fractional part represents a decimal time value, where 0.5 is 12:00 h. noon and 0.75 is
18:00 h. Thisway, differencesin date/time can be readily calculated by subtracting values, which
would be much more difficult if this was a text representation.

B3 : Time in milliseconds after midnight

This value does not have a one millisecond resolution. Remember that Windows is not a real-time

operating system. It can, however, be used as a reasonably accurate indicator of the time that passes
between scans.

C5-C*** : Wavelength scale (in nm) for first History Channel spectrum

D3 : Vauefor first History Channel (0 if spectrum is selected)

D5-D*** . Spectrum for firgt History Channel.
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E5-E*** : Wavelength scale (in nm) for second History Channel spectrum
(empty if spectrum is not selected)
F3 : Vaue for second History Channel
F5-F*** . Spectrum for second History Channel
(empty if spectrum is not selected)
etc.

*** . depends on the wavelength range selected.

4.6.4 Start Output

You start the output the usual way, with ‘ Application’, sws_ooi X
‘Higtory’, ‘ Start measuring'.
Y ou can aso use the corresponding button on the Button Bar. Q Call was rejected by calles,

Please do not perform large aterations of the worksheet, while
data is being transmitted. An error ‘Call was rejected by calleg
will be issued if Excd istoo busy.

Moving around the worksheet should not pose any problems.
Save any dterations to your worksheet before starting the transfer to Excel. Y ou do not have to close
the worksheet or close Excdl.

4.6.5 Stop Output

If you want to stop the transfer to Excel give focus to AvaSoft and press ‘ Exit’. It may take afew
seconds before the buttons appear.

Histur!_.r Channel Functions

Exic| || M| _Info ||

F2  User Defined Function: s1[800). Scope Mods. Dutput =10.24

Excel will not be closed by AvaSoft. Save your work and close Excel the same way you would when
working with Exce manually.

We have included a sample worksheet, called ‘ Continuousxls , which demonstrates linking to the

‘AvaSoft Data sheet. In this case, two graphs are drawn from the columns for Channel 1 and 2. The
graph and data are continuoudly updated while data is being transferred to Excdl.
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4.6.6 Limitationsand Optimization Notes

Asal scans are stored in memory, it is very easy to overflow internal memory with scans in Export
mode.

Therefore, alimit to the number of scans to store in Excel has been built in. Before anew sheset is
added, the amount of memory Excel usesis determined. If this number is larger than haf the physical
memory ingtaled in the machine, output to Excel will stop.

On a 128 MB machine, this corresponds with 7-8 complete sheets of 256 columns and 2000 rows,
roughly 2000 full scans. Limiting the wavelength range will extend your range of scans accordingly.
Of course, adding more Ram to your machine will aso help raise this limit.

We have, however, seen limitations in the amount of memory that Excel can use. It looks like there is
an internd limit that is hit before internal memory runs out.

In a machine with 512 MB, the limit corresponds with about 16 sheets of complete 2000 pixel spectra.
After this Excel issues an ‘Out of Memory’ message and is no longer functional. E.g. saving your data
to disk is not possible anymore.

Thisis only an issue on machines with large amounts of memory (256 MB, 512 MB)

For greatest speed, it isimportant to give the focus to Excel. If you set the focus to AvaSoft, Windows

will dramaticaly lower Excel’s priority. You can verify this by looking at the ‘Filling Cells progress bar
in the lower left corner of your worksheet.
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After clicking the Help-Contents menu option, the AvaSoft FULL manua will be displayed in HTML
format. At the left side the Help Contents displays all sections to which the user can browse to a

specific topic.
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In stead of browsing through the contents to a specific topic, the search TAB can be selected, as
illustrated in the figure below. After typing in a keyword (e.g. smoothing), and clicking the List Topics
button, alist of dl topics containing this keyword is shown. By selecting atopic at the left (double
click), the information is displayed at the right, in which the keyword is marked in the text.
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Appendix A Troubleshooting

In this Appendix, some potential software installation problems will be described, together with the
action that should be taken to solve the problem. Most of these failures are due to an incorrect
ingalation. If an ingallation was not successful, it can be helpful to read the recommendations below.
There are a so other failures that were encountered during the test procedures for AvaSoft 5.1. Some
showed up only under Operating System Windows95, others only for USB2000 (or ADC1000-USB)
under Windows2000. We categorized the potentia problems into three sections:

Spectrometer does not acquire data
Known problems under Windows95 and Windows2000
Other potentia problems

If there are any failures not listed in this Appendix, or if the described solutions don't solve the problem,
please don't hesitate to contact us:

Avantes Technica Support
Soerense Zand 4a
NL-6961 LL Eerbeek
The Netherlands

Td.. +31-(0)313-670170
Fax.. +31-(0)313-670179

E-mal: info@avantes.com
Web: www.avantes.com

A.1 Spectrometer does not acquire data

If the ingtallation program did not report any problems, and al hardware has been installed as described
in the Avantes Fiberoptic Spectroscopy Operating Manual, then AvaSoft can be started and should
display a spectrum in Scope Mode, after the green Start button has been clicked. If no spectrum is
displayed, please verify if the Hardware parameters, which are installed in AvaSoft (menu option:
Setup Hardware), match the hardware that is connected to the computer. If these are not correct,
pleasefill in the correct parameters and click the OK button in the Hardware dialog. If necessary,
close AvaSoft, restart the program and click the green Start button. Refer to section A.3.1 if arange
check error is displayed the next time AvaSoft is started.

If this did not help, or the parameters were aready correct in the first place, the solution depends very
much on the type of A/D Converter:

USB2000/HR2000 or ADC1000-USB: make sure that the USB serial number is selected in the
hardware dialog, and not the “First available USB”. If “Firgt available USB” isthe only possibility to
select, there is something wrong with the connection between spectrometer and computer. If the
Operating System is Windows2000 please refer to section A.2.
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The ADC500/PC1000, ADC1000-I SA/PC2000, DAQ700 require that the IRQ and Base Address
are set. The default Base Address is 300 hex (768 decimal) and default IRQ is IRQ7. If there are
conflicts, this may need to be changed. If an ADC500/PC1000 or ADC1000/PC2000 converter is used,
the dip switches on the card have to be changed as well. See for detailed information about how to
change Base Address and IRQ the Avantes Fiberoptic Spectroscopy Operating Manual, section 3.

Serial (RS-232) A/D converter. The SAD500 does sometimes not respond because of an “Out of
Sync” error. In most cases toggling the power off and on solves this problem. If this does not solve the
problem, the SadTedt utility can be sent, in which the SAD500 communicates with the driver on alower
level.

A.2 Known problems under Windows95 and Windows2000

Windows95

On some computers which run under Windows95 the glyphs on the buttons in the toolbar were not
visble. Thisis aknown Windows95 problem for which a utility program (401comupd.exe) can be found
on the internet at:

http://www.mi crosoft.com/msdownl oad/i epl atf orm/ie/comctrl.asp

Of course we can also send this utility program on request per attached e-mail. After executing
401comupd.exe, the problem is solved.

Windows2000 and USB2000/HR2000 or ADC1000-USB
After ingtallation of AvaSoft and connecting

the USB cable to the USB device and to the o) ok ]
computer’s USB port, Windows2000 shows in ] Concel |
some occasions the dialog at the right.

The file ezush.sys has been ingalled by the
AvaSoft ingtallation program into the directory:

The file ‘szush.sps’ on (Unknigwn] i needed. ok

Type the pathiwhers the fils is lonated, and then slick
ok, :

winnt\system32\drivers\, on the drive where

Lopy hles franm:

Windows2000 has been ingtalled (in most = ol _Bowe |
cases c), but in the following example f). ETTE——— i
Normally, this file will be found automatically 1 E L 3 SR
by Windows2000 in this directory. If the dialog ﬂg';;‘;mm_
above is shown, please browse to the directory i S
to tell Windows2000 where it is located. I
By clicking the open button in the didlog at the e ki
right, the problem is solved. 5 e
| Bt
Fie [fane | =l Dipamt
Flen o Fusa | 13| Conpzed
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Also the following error message Can occur s x|
with the file ooi_usb.inf. -

This file has been ingtalled by the AvaSoft Q SRR St e e b i
installation program into the directory Cancel |
WINNT\AINF, on the drive where Etisiare that the Incation speciied halow i crirest, of
Windows2000 has been installed (In most :Qeazi?: itand insert U Rk Rown] it the drive you

cases ¢\, but in this example f\). Normaly,

this filewill be found a.ltomanCdIy by Copy fles fram:

Windows2000 in this directory. If the didog FAWINNT Ssystemazidivers > Browse. |

above is shown, please browse to the

\winnt\inf\ directory to tell Windows2000 where it is located.. Note that the files and folders of the type

inf can be hidden, so the browser will not display the files i 3
of thistype. Then, you need to select under the Windows — fisreet o | Fie Ty | ifimfies |

explorer menu option: Tools/Folder Options (in the View Fickder s

TAB), the “ Show hidden files and folders’ option, in _g e L e R e

stead of the “Do not show hidden files and folders’. See T e R
figure below.

afvanced setingt
|2 Filey and Foldens

After browsing to the file ooi_ush.inf, and clicking the 2 bbbl
Open button, AvaSoft can be started. The Hardware L Do e sl e
diaog will be displayed in which you need to st the QD vt s ik fise sraf kb

(o rmh wicier lime and lokdees

spectrometer type to S2000 and the A/D converter type @ i ik 10 gl pes _
to USB2000/HR2000 or ADC1000-USB (depending on @ e r'm; e 3
the hardware that is connected. Select the USB Serial | Dmneiland o =

number of the attached USB device, in stead of the Tl
(default) option First Availableuss. :

A.3 Other potential problems

A.3.1 Range check error and no wavelength range at the x-axis

The Hardware Setup parameters are saved by the driver to the file ooidrv.ini which islocated in the
Windows or WIinNT directory. If afirst ingtalation failed, the information in this file can cause the
driver not to respond to AvaSoft. This situation shows up immediately after starting AvaSoft, because
the wavelength range at the x-axis shows only a‘0’ instead of the expected range (e.g. 200-850 nm). A
“range check error” will be given. The same error can happen if at the end of the ingtallation program
which ingtalls AvaSoft 5.1, the computer was not restarted (as recommended).

If this Situation occurs, the problem can be solved by closing AvaSoft and deleting or renaming the file
ooidrv.ini (in the Windows or WinNT directory) and avsparam.ini in AvaSoft’s main directory
(default CASWSFULL or CASWSBASIC). The driver will create a default ooidrv.ini the next time
AvaSoft is started. AvaSoft checks at startup the presence of ooidrv.ini and if thisfileis not found, the
hardware setup dialog (with default parameters) is shown first. Make sure to fill in the right parameters
inthis diaog. After clicking the OK button in the Hardware didog, the right wavelength range should
appear at the x-axis.
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A.3.2 AvaSoft 5.1 Basic has been installed although the FULL version was ordered

During the installation, the configuration diskette needs to be inserted in floppy drive a. Depending on
the information on this diskette, the installation program proceeds with installing AvaSoft Basic or
AvaSoft FULL. Apparently the configuration diskette could not be read during the installation. The
installation program needs to be executed again, this time with the configuration diskette in drive a
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